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Abstract
Using laminated cards on a cardiac intermediate floor has potential benefits such as improved intake and output documentation. This quality improvement study focused on patient-centered care and empowering the patients. This project aims to enhance intake and output in an intermediate cardiac unit by utilizing laminated cards for the patients, reducing the length of stay for heart failure patients. The project included educating nursing staff, educating the patients, and utilizing the cards. This project did not reduce the length of stay in the intermediate cardiac unit. It is vital to address patient-centered care while attempting to improve intake and output documentation. Further research is needed for quality improvement and improving outcomes for heart failure patients admitted to a cardiac intermediate unit. 
Keywords: heart failure, length of stay, intake and output, education 




Table of Contents
Abstract …………………………………………………………………………………………. 2
Section I: Introduction ..…………………………………….…………………………………… 5
	Background………………………………………….…………………………………… 5
	Organizational Needs Statement…………………..………………………………………5
	Problem Statement…………………………………………………………………...……6
	Purpose Statement…………………………………………………………………………6
Section II: Evidence……………………………………………………………………………….7
	Literature Review…………………………………………………………………………7
	Evidence-Based Practice Framework……………………………………………...…….11
	Ethical Consideration and Protection of Human Subjects……………………………….12
Section III: Project Design………………………………………………………………….……13
	Project Site and Population………………………………………………………….…..13
	Project Team…………………………………………………………………………….14
	Project Goals and Outcomes Measures…………………………………………………14
	Implementation Plan………………………………………………………………….…15
	Timeline………………………………………………………………………….…..….17
Section IV: Results and Findings…………………………………………………………..……19
	Results…………………………………………………………………………..……….19
	Discussion of Major Findings……………………………………………………..……19

Section V: Interpretation and Implications………………………………………………….…21
Costs and Resource Management………………………………………………………21
Implications of the Findings…………………………………………………………22
Sustainability ………………………………………………………………..………24
Dissemination Plan ……………………………………………………….…………25
Section VI: Conclusion………………………………………………………………………26
	Limitations and Facilitators…………..………………………………………………26
	Recommendations for Others…………………………………………………………27
	Recommendations for Further Study…………………………………………………27	Final Thoughts……………………………………………………………………….28
References……………………………………………………………………………………29
Appendices …………………………….………………………………………………………
	Appendix A: Literature Review………………………………………………………33
Appendix B: Laminated Cards for Patients…………………………………………35
      Appendix C: Detailed Instructions for Nursing………………………………………36

	Appendix D: Post discharge survey…………………………………………………..37
	
	Appendix E: Timeline………………………………………………………………..38

	Appendix F: Budget…………………………………………………………………39

	Appendix G: updated laminated cards for patients………………………………….40


Section I. Introduction
Background
The Affordable Care Act (ACA) established the Hospital Readmission Reduction Program (HRRP) in 2012 (Mcllvennan et al., 2015). Since 2012 it has become a priority nationwide for hospitals to reduce readmissions. A large medical center in Eastern North Carolina established an inpatient program for heart failure (HF) patients to reduce readmission rates. The heart failure program decreased readmission rates, but unfortunately, it led to more extended inpatient hospital stays (Physician Supervisor, personal communication, June 28, 2021). Extended length of stay, particularly in heart failure patients, can be expensive for a hospital system. A heart failure admission without invasive diagnostic procedures or treatments costs $13,807 to $24,145 per patient (Kwok et al., 2021). Invasive treatments and procedures, like cardiac catheterizations, circulatory support, and catheters for invasive monitoring, are often needed in patients with advanced heart failure (Kwok et al., 2021). 
Organizational Needs Statement
	The cardiac intermediate unit (CIU) at the large medical center identified the need to reduce the length of stay for inpatient heart failure patients. Currently, the national hospital standard length of stay for a heart failure patient is four days (Yale New Haven Health System Corporation Center for Outcomes Research and Evaluation [Yale New Haven Health System], 2010). The medical center currently averages one day over this national standard, determined during data extraction from the electronic health record using the diagnosis code of heart failure. However, when comparing data from the medical center to the CMS standard, they realized they did not meet the national standard and would like to work on reducing the length of stay for the heart failure patient population. 
	A prolonged length of stay creates extra expenses for the hospital. The Triple Aim suggests that healthcare systems aim to reduce patient costs, improve outcomes for the population, and improve the experience of the patient (Bachynsky, 2020). The project site realizes that prolonged length of stay results in additional expenses and decreased reimbursement, resulting in increased patient costs. In addition to creating additional costs for the hospital with a prolonged stay, it also identifies that heart failure patients occupy the beds for a more extended period. Occupied beds lead to less availability for additional patients. Therefore, reducing the length of stay will increase bed availability, but it will also decrease the financial burden for the hospital.   
Problem Statement
	The current problem for the cardiac intermediate unit is that the heart failure patient’s length of stay is over the national benchmark by one day. Prolonged stays are added expenses for the hospital and reduce bed availability for all patients. Hospitalized heart failure patients not requiring invasive treatments average $10,995 per hospital stay (Kwok et al., 2021). 
Purpose Statement
	This Doctoral Nursing Program (DNP) project aims to reduce the length of stay in heart failure patients by one day to become more in line with the national average of four days for heart failure patients hospitalized. This project site will be at a major medical center in Eastern North Carolina. 




Section II. Evidence
Literature Review
The proposed quality improvement project plan is to educate the nursing staff in a cardiac intermediate unit about correctly documenting intake and output and educating their patients on collecting accurate intake and output levels. The Laupus Health Sciences library was utilized with the databases ProQuest Central, IngentaConnect, Pubmed, MEDLINE, and Elton B. Stephens Company (EBSCO) host for literature published between 2016 and 2021. The following search terms were utilized for all five databases (“reduce length of stay in hospitalized heart failure patients”) AND (“reducing the length of stay in heart failure patients”) AND (“intake and output documentation” OR “heart failure patients’ intake and output”). Searching the above terms yielded approximately 29,000 results. Actual research studies that had previously been done on heart failure patients and reducing the length of stay were the focus. After such a large yield, the search was narrowed down by reading abstracts. Only studies pertinent to heart failure, adults over the age of 18, and studies regarding the length of stay were included. Using John Hopkins evidence-based research models, levels I, II, III, and IV were sought after for the literature review (Poe & White, 2010). Level I evidence is an experimental study, randomized controlled trial, and systematic review of randomized control trial (Poe & White, 2010). Level I is the highest level of evidence with reduced bias (Glasofer & Townsend, 2019). Level II consists of a quasi-experimental study and systematic review of a combination of randomized control trials and quasi-experimental (Glasofer & Townsend, 2019). Level II evidence is the second-highest level of evidence and not as strong as level one, but often used due to feasibility (Glasofer & Townsend, 2019). Level III consists of a non-experimental study, a systematic review of randomized control trials, quasi-experimental and non-experimental (Glasofer & Townsend, 2019). Level IV consists of the opinion of respected authorities and nationally recognized expert committees/consensus panels based on scientific evidence (Glasofer & Townsend, 2019). Levels III and IV are the lowest on the hierarchy; while these are still useful, they should be critically appraised before using them in research (Glasofer & Townsend, 2019).
Exclusion criteria included pediatrics, intake and output on patients with renal disorders, and studies completed outside a hospital setting. After applying the inclusion and exclusion criteria, 504 articles remained. Additionally, the abstracts of the articles were reviewed for appropriateness to the topic, with specific regard to intake and output documentation and methods used for such. This review narrowed the topics to ensure the articles were particular to the project. Thus, despite the large yield, only 12 articles were used for the literature review. In addition, several articles were inappropriate due to the focus on illnesses other than heart failure, such as renal failure, and the non-specificity of intake and output. 
Current State of Knowledge
	The literature review denotes a relatively large amount of data regarding hospital readmissions. Much of the literature and guidelines have focused on reducing hospital readmissions for the last ten years. However, studies now are being aimed at reducing the length of stay. According to Cotter et al. (2016), “longer LOS [length of stay] was associated with greater risk of 90-day mortality” (p. 821). “Length of stay also directly related to the costs of care for hospitals and health payers” (Sud et al., 2017, p. 579). According to Omar and Guglin, “strategies to reduce LOS should be developed to shorten hospital duration; a main contributor to cost burden during HF hospitalization” (2018, p. 138). Length of stay has several influencing factors. According to Moriyama et al. (2019), prolonged length of stay was “associated with established poor prognostic factors, such as lower systolic BP [blood pressure], higher heart rate, lower sodium, and decreased LVEF [left ventricular ejection fraction], whereas these factors were inversely associated with shorter length of hospital stay” (p. 1782). Centers for Medicare and Medicaid Services (CMS) uses the HRRP to provide incentives to reduce readmissions, such as financial rewards (Pandey et al., 2016). After a study on the CMS performance metric for reimbursement, “the observed trend toward higher 1-year mortality among centers with low versus high 30-day readmission rates potentially argues against its validity as a measure of care quality” (Pandey et al., 2016, p. 944). With this literature available, focusing on the length of stay rather than readmission rates may be an essential quality improvement component for hospitals. 
Current Approaches to Solving Population Problem
	The targeted population is adults over 18 years old diagnosed with heart failure in an intermediate unit at a large medical organization. The mainstay treatment for heart failure is diuretic therapy. To reduce the length of stay, providers must effectively decongest the patient using diuretics until symptoms have improved and they are ready for discharge. Early diuretic use can also shorten the length of stay and have better outcomes (Iqbal et al., 2021). “Fluid balance monitoring is vital for patients with heart failure” (Yang et al., 2019, p. 2202). Inaccurate fluid balance monitoring could lead to more extended hospital stays, leading to poor outcomes in the clinical setting (Lim et al., 2021). Moriyama et al. (2019) suggested “that longer length of stay could be associated with optimal decongestion” (p. 1784). Therefore, the opportunity exists to obtain optimal decongestion as soon as possible. “The clinical presentation of acute heart failure is characterized mostly by symptoms and signs related to systemic congestion (that is, extracellular fluid accumulation, initiated by increased biventricular cardiac filling pressures)” (Arrigo et al., 2020, p. 16). Therefore, optimal decongestion would be the resolution of signs and symptoms of systemic congestion, such as improved shortness of breath, decreased swelling, and fluid loss, usually characterized by weight loss. 
	Pandey et al. (2016) suggested more studies were “needed to better characterize the utility of diuretic use and cardiac rehabilitation as quality metrics to improve short-term outcomes such as 30-day readmission rates among HF [heart failure] patients” (p. 943). After confirming with the project site partner, accurate fluid collection and documentation were deemed essential to improve so patients could be diuresed to the optimal level as quickly as possible, reducing the length of stay.
Evidence to Support the Intervention
	Partnering with the cardiac intermediate unit at the project site, the best intervention to reduce the length of stay for hospitalized heart failure patients would be to educate nurses and patients on accurately obtaining and documenting intake and output collection. Yang et al. (2019) “revealed that fluid balance monitoring issues appeared to have less priority than other nursing care activities, thus leading to inaccurate fluid balance charts” (p. 2203). Fluid balances can be inaccurate due to omissions or errors in documentation (Yang et al., 2019). Educating the nurses on strategies to accurately document intake and output can improve compliance. Lim et al. (2021) identified an area for improvement was “the accuracy of the hospital’s fluid balance documentation, especially the output documentation” (p. 663). The project site and the heart failure team have also identified that improving documentation of fluid balance is needed. “Improving patient awareness of the importance of maintaining accurate intake and output monitoring” can also increase accuracy (Lim et al., 2021, p. 663). 
	“Nurse-led education supports patients in gaining knowledge and through that, empowers patients to become an active participant in their health matters” (Rice et al., 2018, p. 372). After the completion of their review, Rice et al. suggested that “nurse-led education can improve QoL [quality of life], reduce hospitalization, and readmission” (2018, p. 370). As the studies above indicated, utilizing the nursing staff as educators for the patients can improve outcomes. First, the nursing staff will be educated on accurate intake and output documentation. The nursing staff will then inform patients about precise fluid balance in their medical treatment. Involving patients in their intake and output collection can result in more accurate documentation (Yang et al., 2019).
Evidence-Based Practice Framework
	The Plan-do-study-act (PDSA) model will be used to execute this project by planning the intervention, implementing the intervention, collecting data, making necessary changes, and acting on the changes (Connelly, 2021). William Edward Deming developed the PDSA model, so there was a structured approach to making small steps of change and modifying it as one went along in the research (Connelly, 2021). According to the Institute for Healthcare Improvement, the PDSA is a “scientific method adapted for action-oriented learning” (Institute for Healthcare Improvement [IHI], n.d., para. 7). Implementing evidence-based practice for accurate intake and output documentation and then assessing these interventions can provide a quality improvement in the cardiac intermediate unit. “Regular in-service training sessions on the importance and clinical indications of intake and output monitoring are essential to update the knowledge of healthcare staff” (Lim et al., 2021, p. 664). As the quality improvement project begins, the PDSA model will allow the project leader to adjust the project to achieve the desired change in the intermediate unit at the large medical center. As the project is implemented, the project leader may encounter problems that must be resolved before continuing. Some examples of issues that may be experienced are the laminated cards are not available for the patient to use (such as misplaced), or the nursing staff is not documenting the intake and output at the end of the shift. In this case, the project leader will have extra laminated cards at the nurses' station, so the cards are always available. Utilizing the study portion of the PDSA, the project leader will also complete audits after the first week of the implementation and in two-week intervals to ensure the nurses follow through with documentation. 
Ethical Consideration and Protection of Human Subjects
	There are no ethical considerations for this project. The intervention will include all subjects on the intermediate unit that are admitted with a heart failure diagnosis. No potential harm is predicted as this is a quality improvement project. No patients will be taken advantage of during the implementation.   
	In preparation for the formal approval process, the project leader used the Collaboration Institutional Training Initiative program (CITI) to become knowledgeable in the research portion needed for the project (CITI program, n.d.). The CITI program provides training for researchers regarding the use of human subjects. The training also ensures the researcher knows the code of conduct that must be maintained while embarking on a research project. The project will improve intake and output collection, improving the quality of care for heart failure patients. A Qualtrics survey was completed through the university research department, and based on responses, the project appears to constitute a quality improvement project. Therefore, Institutional Review Board (IRB) is not required, and IRB approval not needed because, per federal regulations, the project does not constitute research. 


Section III. Project Design
Project Site and Population 
	The project site is a cardiac intermediate unit in a medical center. The medical center is a tertiary care referral center with 974 licensed beds in eastern North Carolina. It is a part of a more extensive care system with nine hospitals across 29 counties. In addition, the medical center often takes transfers from the outlying regional hospitals for specialized heart failure care. The population consists of adults 18 years and older diagnosed with heart failure. 
Description of the setting
	The CIU is in a large medical center. The cardiac intermediate unit specializes in heart failure patients and has a dedicated inpatient heart failure team. The CIU is a 68-bed inpatient unit. The CIU is an intermediate step-down unit for the cardiac intensive care unit (CICU). Common diagnoses found in the CIU are non-ST elevated myocardial infarction, ST elevated myocardial infarction after initial treatment in the intensive care unit, acute heart failure exacerbations, cardiac arrhythmias such as atrial flutter, atrial fibrillation, and heart block, and post-cardiac arrest after treatment in the intensive care unit. Hospital admissions to the CIU are approximately 5,000 per year (Nurse Manager, personal communication, June 30, 2021). Heart failure admissions are about 40% of the overall admissions per the CIU management team. 
Description of population
	The population consists of adults 18 years and older diagnosed with heart failure. According to the United States Census Bureau, the town in Eastern North Carolina population is 93,400 in total (U. S. Census Bureau, 2019). The population consists of white (53.1%), African American (39.3%), American Indian (0.4%), Asian (2.5%), and Hispanic (4.7%) (U. S. Census Bureau, 2019). According to the American Heart Association data from 2015 to 2018, heart failure is more common in women than men, with a higher incidence in black males and females (Virani et al., 2021). 
Project Team 
	The project team will consist of the project leader, site champion, Doctor of Nursing Practitioner (DNP) faculty, and the CIU nursing staff. The project leader’s role is to analyze the information, design the intervention, integrate the research, collaborate with the site champion, and implement the quality improvement project to promote quality care for patients. The site champion’s role is to collaborate with the project leader, analyze the data, evaluate the strategies, and assist with implementing the quality improvement project. The DNP faculty’s role is to collaborate with the project leader and offer insight on project improvement. Finally, the CIU nursing staff will be responsible for integrating the practice of providing education to patients, collecting the data, and helping facilitate the project. 
Project Goals and Outcome Measures
	This project aims to improve nursing documentation of intake and output on heart failure patients by providing education to the patients. The measurable outcome will be better documentation. The project leader will educate the nurses on documentation, who will then inform the patients on admission. This documentation will provide an outcome to be measured at the end of the hospital stay. After their stay, the patients will complete a survey. The survey will obtain patient-specific demographics, patient comments, and information on whether they were educated on the laminated cards. Accurate documentation will be described as intake and output documented at least every four hours for the heart failure patient. 
Description of the Methods and Measurement
	The method for improving intake and output documentation will involve educating the nurses on accurate collection. The nurses will then be responsible for educating the patients on the accurate collection and using the laminated cards. The nursing staff will ensure the patient understands how to use the cards, when to report their documentation to the nurse and how often to use them. The nurse will describe why accurate intake and output are essential to the heart failure patient and ensure that collection devices, such as urinals and collection hats, are in each heart failure patient’s room. To accurately measure the intervention, the patient will be given a survey at the end of their stay. 
Discussion of the Data Collection Process
	The nurse will distribute the survey before discharge, directly after the patient has been given discharge paperwork. The survey will have an assigned number at the top so the project leader can identify the patient that completed the survey. The project leader will assign the numbers and keep the given number on a locked computer with no patient identifiers on a spreadsheet. The survey will be returned to a locked room (the heart failure team office) only accessible by the site champion. The nurse will be expected to slip the survey into the door's mail slot directly after the patient’s discharge. The project leader will obtain all the surveys completed for the week on the following Monday. The survey will ask for input: did your nurse educate you on the card, did you utilize the card, and any comments you would like to make? Optional data on the survey will ask about demographics, race, age, and the highest level of education. This data will be entered into an excel spreadsheet to provide the project leader with tools to analyze the data. The Excel program allows for graphs to be made from the data the project leader enters. 
Implementation Plan
	This quality improvement project involved developing nursing education on accurate intake and output collection. The project leader will first educate the nursing staff on the precise collection of the intake and output for each shift. This education will occur before the start of each shift, around 06:45 AM and 6:45 PM during the shift huddle. The shift huddle is an occurrence on the unit apprising the oncoming nursing staff of daily education, meaningful information for the day, and any ongoing issues. During the shift huddle, the nurses pick up their assignments for the shift. The instruction for the nurses will detail ensuring the collection devices are in the room at the beginning of the shift, ensuring the laminated cards are on the bedside table as well as the dry erase marker, and discuss the importance of obtaining accurate intake and output on the heart failure patient. The project leader will also educate the nurses on the instruction card for the jargon they will provide to each patient when they present them with the laminated card to ensure consistency and accuracy of the education. 
The nurses will then be responsible for educating the heart failure patients on collecting their output in the collection devices provided and writing down their intake and output on the laminated cards. First, the nurse will assess the patient’s orientation using orientation questions such as name, date, birthday, and location. If the patient cannot answer all four orientation questions accurately, they will not be included in the project. The reasoning being the patients must be able to accurately right down their intake and output, and disoriented patients would not be able to use them appropriately. Next, the nurses will use detailed instruction cards to educate the patients (see Appendix B). A portion of the patient education will include the nurse ensuring that each patient will have some method for collecting urine in their room, such as a urinal or collection hat in the bathroom. Next, the project leader will ensure each heart failure patient has a laminated card and dry erase marker so they can document their intake and output throughout the shift (see Appendix C). Each laminated card has instructions at the top line: please write down all your intake and output throughout the day. Line two: the nurse will check this periodically and document your amounts. Line three: this will help us take care of you better during your hospital stay! The laminated card then has fluid to circle: water, soda, juice, milk, tea, and other. The card also has fluid out: write down the amount each time you go. At the end of the shift, the nursing staff will input the documentation the patients have provided. The measurable outcome will be better documentation. 
Patient surveys will be collected at the time of discharge before the patient leaves the hospital. Once all the surveys are obtained, the data will be analyzed. While the project is taking place, the PDSA will be used each week to make improvements or adjustments during the project. 
Timeline
	The project started in July 2021. Section one of the DNP paper was completed July 12th. This section included researching the project site and determining the research needed. CITI modules were completed on July 29, 2021. Section two of the DNP paper was completed in September of 2021 and included a literature review and framework research. Section three of the DNP paper was completed in October 2021, focusing on the research of the population, and designing the actual project. The quality improvement project started in January 2022, with completion in April 2022 (see Appendix E). The project leader will determine which patients are eligible to enroll in the research study each week. Once the determination has been made, the initial chart review will begin. Immediately after the charts have been reviewed, the project leader will instruct the nurse to educate the patient on the laminated cards and have detailed instructions for the nurse. Before discharge, the patient will be provided with a survey. After discharge, the project leader will conduct the final chart review. Data collection will stop once the 12-week time frame has been completed, and data analysis will begin. Dissemination of the project will occur on July 12, 2022, when the project leader will present the project with a poster to peers, colleagues from the nursing discipline, and nursing professors. The second presentation will occur at the project site. The final presentation will be the ScholarShip which is set for July 28th, 2022. 


Section IV. Results and Findings 
Results
This project aimed to increase intake and output documentation on the intermediate floor at a large medical center to reduce the length of stay. After the project, the results were entered into an Excel data spreadsheet. A total of 39 patients participated in the project. In addition, the patients completed a survey at the end of their hospital stay, which would identify demographics, any comments, and if the patients used the laminated cards. The demographics identified the participants' age, sex, and education levels. 
A total of 21 participants were black, while 18 were white. Most of the participants had an education level of high school diploma and grades first through eleventh. Seventy-nine percent of the participants were 51 and older. The most increased length of stay was 25 days, while the lowest was two days. One person was excluded from the trial because they stayed to have a left ventricular assist device placed and were transferred to the intensive care unit. A total of 34 participants stated the nurse educated them on the cards, while five said they did not. A total of 19 used the cards, while 20 did not use the cards. Out of the 39 patients surveyed, only five had accurate intake and output documentation. Thirty-one patients had a diagnosis of heart failure, two had atrial fibrillation diagnoses, one ST elevated myocardial infarction diagnosis, one pyelonephritis diagnosis, one non-sustained ventricular tachycardia diagnosis, one with elevated troponin, and one with cardiogenic shock diagnosis. 
Discussion of Major Findings
The project aimed to increase the patient’s awareness and involvement in recording their intake and output. The findings indicated that even though the patients used the laminated cards, the nursing staff still missed opportunities to document intake and output. The results also showed that the night shift was the most missed time for recording intake and output. A total of five patients had accurate intake and output documentation, with their length of stay being two days, three days, three days, six days, and twelve days. Precise intake and output did not effectively decrease the length of stay. The length of stay was very prolonged in most patients, with only a few having a short length of stay noted. The literature review indicated that if accurate intake and output are obtained, the length of stay would be shortened secondary to the providers obtaining precise information related to the diuretic dosing. In addition, the literature review indicated that diuretics could be adjusted accordingly if accurate information was obtained. As a result, the length of stay would be shortened since the improvement in symptoms would happen faster. Although this project aimed to decrease the length of stay by nursing and patient education to document more accurate intake and output this was not the finding at this project site.







 







Section V. Interpretation and Implications 
Costs and Resource Management 
Implementation of this project did require some upfront money. The costs of the project are $290. The budget is available for review in Appendix F. The project leader used a password-protected personal laptop for documenting data. The laminated cards were initially purchased from an office supply store. The cards were printed on antimicrobial plastic to ensure they could be used many times as long as they were cleaned with disinfectant wipes. Dry erase markers were purchased as well. Unfortunately, these items went missing quickly, and the initial laminated cards were too small for the patients to read. The cards were adjusted then to make the words larger and included pictures. The updated version of the laminated cards can be viewed in Appendix G. The project leader purchased a laminator to make the cards at this point in the project. The project leader purchased Velcro sticky dots and attached the two items to keep the markers with the cards. At the beginning of the project, nurse participation was a significant barrier. The project leader made several attempts to encourage nursing to participate; however, Starbucks gift cards eventually had to be offered to each nurse that completed this project. The project leader purchased $50 worth of gift cards. Personnel to help facilitate the project mainly included the project leader. The charge nurses on the floor also volunteered to help with the project. The charge nurses added the survey question on their daily rounding to encourage nurses to give the patients surveys. The charge nurse would specifically ask if the heart failure patient was being discharged that day, and if so, could the nurse provide them with the survey before discharge. 
Although there were financial costs associated with obtaining the resources needed to ensure successful implementation, one of the costliest aspects of the project was the time spent by the project leader and the charge nurses throughout the 12 weeks. The project leader used 62 personal hours to complete this project, including daily rounding on the unit in the morning, lunch, and evening hours to remind nurses about the project and enroll patients in the study. This could have been completed by a nurse if it was desired. The charge nurses were able to use their rounding time to ask about the project, but an approximate estimate is 50 hours for them to help with the project. 
Unfortunately, this project could not be supported in its current state. The initial startup was expensive and did not provide many benefits in reducing the length of stay. Once considering the nursing staff barrier, this project would be more beneficial if it became a designated part of the nursing work that was included for every heart failure patient. The project still could be successful but needs to be promoted more as an expectation than a suggestion for nursing staff to complete. 
Implications of the Findings
	The nurses verbalized that they became more conscientious of intake and output. Studies have shown that patient-centered care can reduce the length of stay (Ekman et al., 2012). This project encouraged the patients to participate in their care by monitoring their intake and output. One patient commented, "Can I take home? Helps me keep up with my needs. Better aware of what I should look for." Another patient commented, “very useful.” A third patient commented, “helpful with the fluid restriction I was on.” 
	Unfortunately, the project did not reduce the length of stay. The average length of stay was nine days for CIU patients included in this study. The most prolonged stay was 25 days. Several patients required transfer to the intensive care unit for a higher level of care and then return to the CIU. In addition, some patients needed invasive procedures such as a cardiac catheterization which prolonged their hospital stay for several reasons, including waiting times to have the procedure completed, whether their blood thinners had to be held before the procedure, and the decision to even proceed with the procedure. 
	The laminated cards could impact future hospital stays. The visual representation of how much intake a person accurately gets in a day is more helpful than an amount. The patients were pleased to participate in their documentation, and they could see how quickly their fluid restriction is obtained on any given day. 	
Implications for Patients
	Ultimately it is still evident that there was benefit from the addition of the laminated cards to heart failure patients’ care while hospitalized. Many comments on the surveys were positive and stated they liked the cards. One person commented that they had utilized the cards on a previous stay. Continuing to ensure patient-centered care should always be a hospital priority. The cards helped maintain fluid restrictions. The patients could see how much their intake added up and realized when they got close to their fluid restricted amount. The cards increased the patient’s awareness and allowed them to take some responsibility and control of their actions while admitted. It gave them a sense of monitoring their intake and output to become aware of the diuretic medication working as their output increased and their symptoms improved. 
	The cards helped the nursing with patient education. The intermediate unit is a cardiac intensive unit with a high population of heart failure patients. However, with such increased turnover and new staff coming in, the detailed instructions provided a component of education that the nurses sometimes forget to include. The nurses made several comments about the laminated cards enhancing patient education. 
Implications for nursing practice
	Patient-centered care “emphasizes a partnership in care between patients and healthcare professionals”(Ekman et al., 2012, p. 1112). Therefore, education opportunities to facilitate improved patient compliance should be of the utmost importance to nursing. Featuring patient-centered education, specifically for heart failure patients, could improve outcomes and reduce the length of stay. In addition, these education opportunities can supplement the education already being provided by nursing. If the hospital takes the initiative to promote the project and develop an electronic health record smart phrase, this could save the nurses time on documenting. An electronic smart phrase is a feature in the electronic chart that inserts a phrase or text into the chart with the press of a solitary key or combination of keys. This phrase can be developed by nursing, nursing educators, or the information technology department to improve documentation especially with commonly used phrases or text. With hospital support, the laminated cards would be present in each room, and resources would be readily available for each patient reducing nursing time spent looking for help.   
Impact for Healthcare system
	The health care system can benefit from improved education and reduced length of stay by lowering health care costs, improving patient outcomes, and improving patient care. This benefit will also stay in line with the Triple Aim initiative to reduce patient healthcare costs. This project hoped to enhance intake and output documentation by empowering the patients with accountability for their intake and output and the nursing staff. In addition, the system could see a documentation improvement in a more controlled environment with hospital-wide initiatives to use the laminated cards. 
Sustainability
	The project is sustainable; however, it needs to be adjusted to suit the needs of the cardiac floor better. The materials were hard to track and went missing during the project. It would be better implemented if a permanent fixture like a board in the room that the patients could utilize during their stay. The project would also be more sustainable if the hospital were helping to promote the project. The project could be added to patient education and be a required expectation for nursing to ask patients to use the laminated cards during their hospital stay. Additionally, if environmental services had extra markers to replace those lost, like the menus in each room, patients would have the necessary resources to complete their tasks more successfully. 
Dissemination Plan
	Dissemination of this project will first include the project presentation with a DNP poster on July 12, 2022. This presentation will be intended for peers, colleagues from the nursing discipline, and nursing professors. The following presentation will be at the project site on July 18th, 2022. This presentation will be important because it will help the nurses see the finished project they had helped with completing. The project's final presentation will be the ScholarShip set for July 28th, 2022. The ScholarShip is an electronic database East Carolina University uses to disseminate scholarly projects and papers. This project could also be submitted to Vidant Medical Center for further consideration to include as part of their annual education. 





Section VI. Conclusion 
Limitations and Facilitators 
	This project had several limitations. It took an incredible amount of time to educate the nursing staff about the project. The hospital is amid a vast turnover with many traveling nurses in the CIU. Although greatly appreciated, traveling nurses are not as familiar with unit-specific projects as core staff and contributed to the reduced number of patients enrolled in the project. The project required a significant number of one-on-one training and constant reminders for the nurses to enroll patients. The nurses expressed displeasure with adding on to their workload. Additional time was spent educating the nurses on patient-centered care for the patients to be more responsible for their intake and output. 
Another limitation was the expense of the cards. The initial laminated cards were expensive, and eventually, a laminator was purchased to help cut that expense. The markers were hard to keep in the rooms and went missing frequently. They had to be replenished often. Time was another limitation. The project stalled during the weeks the project leader was not at the hospital due to being out of sight and mind. The project was only implemented on the 5th/6th CIU floors and could have been expanded to include the 4th floor since cardiac hospitalists cover that floor. The final limitation was that the site champion went out on maternity leave and caused a lack of communication in handling the surveys. The surveys were initially placed in the office of the heart failure team, and the surveys were disregarded. 
	The facilitators of this project were the charge nurses on the unit. They were willing to help educate and have the nurses distribute the surveys. The charge nurse would round on every patient daily and ask the nurses if the patients had been enrolled in the project. The charge nurses would also remind nurses discharging patients to have them complete the survey before discharge. The unit manager was also helpful in discussing the project in her weekly meeting with the nurses. The cardiac hospitalists would facilitate the project by asking the nurses to enroll the heart failure patients in the study and identifying patients for the project leader. 
Recommendations for Others
	The primary suggestion will include having the hospital on board. The hospital can send out instructions on the implementation and supply the materials. Consider using a whiteboard or something stationary in the room to cut down on costs. If the project were to be completed again, recommendations would include using something cheaper, like paper and pencil, that would not cost as much if it went missing. A more prominent presence during implementation could facilitate better results. The charge nurses were beneficial, and one could consider involving the charge nurses from the beginning. The final suggestion would include adding a smart phrase to document educating the patients. A smart phrase is a common electronic health record term for a generated phrase that can be inserted into text easily by using a period followed by a word that has been previously designated for the education of heart failure patients. This smart phrase can be hospital-wide and reduce the nurse's amount of time on charting.  
Recommendations Further Study 
	Further review of the length of stay with additional projects being launched off, for instance, if the patients were admitted to the intensive care unit first, that would change LOS. This project could be applicable in the home setting. A significant amount of heart failure education is available, but many patients verbally commented how helpful the laminated cards would be in the home setting. It would be interesting to see if this could prevent a hospital stay. A notable finding was that the night shift missed intake and output documentation more frequently than the day shift, which could be another quality improvement project. Lastly, it would be interesting to determine why some patients’ length of stay was greater than ten days, especially when the average heart failure stay is four days. 
Final Thoughts
	This project set out to improve intake and output documentation on a cardiac floor and reduce the length of stay. The project used laminated cards to educate the patients and make them more aware of their intake and output. Using this patient-centered approach to care for heart failure patients there was hope for an improvement in the intake and output documentation. The literature review indicated that if the documentation was accurate, providers could adjust diuretics accordingly and reduce the length of stay. Unfortunately, the laminated cards did not affect documentation, and the length of stay was not proven to be shortened.  
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Appendix A



Appendix B
Laminated cards for patients at the bedside:

Please write down all your intake and output throughout the day. The nurse will check this periodically and document your amounts. This will help us take care of you better during your hospital stay!
Any fluid in circle: water   soda   juice   milk   tea   other
Any fluid out, write down the amount each time you go!














 
Appendix C
Detailed instructions for the nurse:
You have been diagnosed with heart failure. This diagnosis means fluid has backed up in your body, and you are fluid overloaded. We are currently in the process of removing the extra fluid from your body with a medicine called a diuretic. This will help you to feel better. We need your help during this process. Please use this laminated card to write down all your intake and output. If you drink anything during the day, please write it down on the card. Any time you use the bathroom, try to use the urinal or collection hat provided for you. Numbers on the urinal and the collection hat help keep track of the amount. If you empty your own output, remember to write it down for us. Keeping track of your intake and output can help the providers know if the current regimen is working or if you need additional medicine. If you have any questions, please feel free to ask. 











Appendix D
Survey for patients’ post-discharge:
Thank you for participating in our research study. Your input helps us to help you better. If you don’t mind, please fill out this short survey.
1. Did your nurse educate you on the laminated cards?  Yes/no
2. Did you utilize the laminated cards?   Yes/no
3. Any comments, questions, or concerns about the laminated cards that you would like to share?  
Optional data:
1. Please circle your race: American Indian, Asian, black or African American, Hispanic or Latino, Native Hawaiian or Pacific Islander, White, prefer not to answer. 
2. Please circle your age: 18-25, 26-30, 31-35, 36-40, 41-45, 46-50, 51-55, 56-60, 61-65, 66-70, 71-75, 76-80, 81-85, 86-90, 90 or older. 
3. Please circle your highest level of education: no schooling completed, grade 1-11, high school diploma or GED, some college but less than one year, Associate’s degree (AA, AS), Bachelor’s degree (BA, BS), Master’s degree (MA, MS, MEd, MSW, MBA), professional degree (MD, DDS, DVM, LLB, JD), doctorate degree (Ph.D., EdD)






Appendix E
Timeline:













Appendix F

Budget

	Item
	Cost

	Computer to input data (used personal computer)
	$0

	Laminator (purchased from Walmart)
	$50

	Laminating sheets (Walmart, 100 pack)
	$50

	Dry erase makers (40 markers)
	$40

	Velcro dots (20 dots)
	$5

	Laminated cards (professional from staples)
	$70

	Paper for the survey (1 pack)
	$20

	Folder to organize the surveys
	$5

	Starbucks gift cards
	$50










Appendix G
Please write down all your intake and output throughout the day. The nurse will check this periodically and document your amounts. This will help us take care of you better during your hospital stay!
Any fluid in circle: [image: Water Bottle outline]  [image: Latte Cup with solid fill][image: Coffee with solid fill]   [image: Dairy outline][image: Bubble Tea outline][image: Frappe Cup outline]
1 ounce= 30cc
Water glass/cup 16oz= 480cc
Coffee Cup 8oz= 240cc
Juice Cup 4oz= 120cc
Milk 8oz= 240cc
Ice Cream 4oz= 120cc
Jello Cup 3.5oz= 150cc
Popsicle 2.5oz= 75cc
Drink Can 7.5oz= 225cc
Pudding 5oz= 150cc
Can Soup 7.5oz= 225cc
Supplement 8oz= 240cc
Mighty Shakes 4oz= 120cc
Machine Drink Can 12oz= 360cc
Bottle Drink 20oz= 600cc
Any fluid out, write down the amount each time you go!
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The authors found that the study successfully demonstrated 

the relation between IV diuretics administration within 90 
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shows that receiving diuretic quickly may improve clinical 
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not be generalizable to other hospitals with different mix of 
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care and outcomes in later years, and date were collected by 

medical chart review and the quality of the data depends on 

the accuracy and completeness of the clinical 
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preganant. 
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heart failure. synthesis: ways to decrease length of stay, 

although it is more for MDR. 

Helena 

Rice, 

Richard 

Say, 

Vasiliki 

Betihavas

2017The effect of nurse-led 

education on 

hospitalization, 

readmission, quality 

of life and cost in 

adults with heart 

failure. A systematic 

review. 

n/a Patient 

Education 

and 

Counseling

Nurse-led patient education for 

adults with heart failure 

improves quality of life and 

reduces hospital admissions and 

readmissions. 

systematic review, 

level III

themes: heart failure, 

quality of life, nurse led 

education, cost 

effectiveness

Clinical appraisal skills 

programme (CASP) for RCTs

3,549 used a screening 

process, if 

answered yes, 

then included in 

the apprasial

greater than 

18 years of 

age, with 

diagnosis 

of heart 

failure

The authors found that nurse led education goes beyond 

telling the patient what to do, it can improve knowledge 

and skills with the aim to improve health. Limitations: the 

external validity of the CASP tool was not measured, the 

setting of the trials differed, selection of participants 

differed, characteristics of the patients differed which 

undermined external validity. useful: the study shows that 

nurse led education is important. synthesis: keep allowing 

nurses to educate the patients which will improve their 

outcomes. 

Matthew 

Loop, 

Melissa 

Van Dyke, 

Ligong 

Chen, 

Todd 

Brown, 

Raegan 

Durant, 

Monika 

Safford, 

and Emily 

Levitan

2016Comparison of length 

of stay, 30 day 

mortality, and 30 day 

readmission rates in 

medicare patients 

with heart failure and 

with reduced versus 

preserved ejection 

fraction

n/a The 

American 

Journal of 

Cardiology

Given that heart failure with 

preserved EF makes up 

approximately half of HF 

hospitalizations, that outcomes 

are similar between patients with 

heart failure with reduced EF vs 

with preserved EF and that 

therapies that improve outcomes 

exist for HFrEF but not for 

HFpEF, development of 

secondary prevention therapies 

for HFpEF that reduce 

hospitalizations and mortality 

would have benefits at the 

patient and public health levels. 

retrospective 

cohort, level III

themes: LOS, mortality, 

readmission rates, 

ejection fraction 

n/a 19,477 random sample 63  

women, 

14% black, 

80% white, 

average age 

78

The authors found that LOS and 30 day readmission rates 

were similar for reduced EF and preserved EF. Limitations: 

no direct measurements of EF, could be misclassification 

bias. Usefulness: talks about LOS and 30 day readmission. 

Synthesis: both groups can benefit from education. 

Maneesh 

Sud, Bing 

Yu, 

Harinda 

Wijeysunde

ra, Peter 

Austin, 

Dennis Ko, 

Juarez 

Braga, 

Peter Cra,, 

John 

Spertus, 

Michael 

Domanski, 

and 

Douglas 

Lee

2017Association between 

short and long length 

of stay and 30 day 

readmission and 

mortality in 

hospitalized patients 

with heart failure

n/a Journal of 

American 

College of 

Cardiology

: Heart 

Failure

A short length of stay after 

hospitalization for HF is 

associated with increased rates of 

cardiovascular and HF 

readmissions but lower rates of 

noncardiovascular readmissions. 

population based 

analysis, level VI

themes: LOS, 

readmission, mortality

Canadian Institute for Health 

Information Discharge Abstract 

Database

58,230 population based 

sampling

49.9% 

male, 

26.6% age 

65-75, 

73.4% 

greater than 

75

The authors found that the LOS during the index HF-

related hospitalization differentially predicts 30-day 

cardiovascular and noncardiovascular readmissions. 

Limitations: the severity of disease could not be 

characterized, unable to subdivide HF by presence of or 

absence of reduced LVEF. usefulness: good discussion for 

LOS and readmission rates. synthesis: LOS may not 

actually predict the readmission rate. 

Hidenori 

Moriyama, 

Takashi 

Kohno, 

Shun 

Kohsaka, 

Yasuyuki 

Shiraishi, 

Ryoma 

Fukuoka, 

Yuji 

Nagatomo, 

Ayumi 

Goda, 

Atsushi 

Mizuno, 

Keiichi 

Fukuda, 

Tsutomu 

Yoshikawa

2019Length of stay and its 

impact on subsequent 

early readmission in 

patients with acute 

heart failure: a report 

from the WET-HF 

registry

n/a Heart and 

Vessels

The Japanese acute HF patients 

had low rates of early HF 

readmission after quite a long 

length of stay at Urban tertiary 

care centers. 

ongoing, 

prospective 

registry, level V

themes: readmission rate, 

LOS, organizational 

structure to treat HF pts

Get with guidelines-heart failure 

risk score

2,785 pts with HF 

diagnosis 

between 2006 to 

2015

39.8% 

female, 

mean age 

73-74

the authors found that acute heart failure patients 

successfully had low rate of 30 day HF readission in our 

Japanese HF registry which had one of the longest mean 

length of stays among contemporary HF registries. 

Limitations: different patient conditions at time of 

discharge, unable to evaluate several important factors after 

discharge. usefulness: although my study is on reducing 

length of stay, I do think this study has some good 

information on why length of stay is not necessarily the 

worst thing for the hospital to endure. synthesis: length of 

stay may not be as pertinent of a topic as reducing hospital 

readmissions. 

Siew Hooh 

Lim, Mei 

Ling Lim, 

Fazila Abu 

Bakar 

Aloweni, 

and Shin 

Yuh Ang

2021Audit of the 

appropriateness and 

accuracy of fluid 

intake and output 

monitoring: 

experience in a 

tertiary hospital

n/a British 

Journal of 

Nursing

It is vital to address the current 

disaparities in hospital practice, 

which include prescribing fluid 

balance monitoring for patients 

without a clinical indication and 

documenting incomplete or poor 

quality information in patients' 

intake and output charts. 

retrospective 

review, level V

themes: fluid balance, 

fluid intake, fluid 

monitoring

n/a 2,199 randomized 53% male, 

median age 

60 years, 

68% on 

intake and 

output 

monitoring

the authors found that insufficient training and education is 

a significant contributor to inaccurate monitoring. 

Limitations: power analysis not completed, unable to 

ensure complete patient records. Usefulness:the article is 

very useful to my topic. synthesis: education is needed for 

nurses to accurately document fluid intake and output 

H.R. Omar 

and M. 

Guglin

2018Longer than average 

length of stay in acute 

heart failure

n/a Herz different factors can affect LOS 

for heart failure patients. 

retrospective 

analysis, level III

themes: LOS, acuity of 

heart failure

ESCAPE TRIAL 424 n/a mean age: 

57, 78.2% 

men, 

59.3% 

white, 

28.2% 

black

The authors found that in acute HF, right ventricular failure 

and renal dysfunction predict longer than average LOS, 

which is proxy for more severe HF and is associated with 

worse postdischarge outcomes. Limitations: retrospective, 

non randomized, cannot be generalized to entire 

population. usefulness: useful because it shows there may 

be other reasons for LOS being lengthened. synthesis: 

strategies aiming at reducing LOS should be developed to 

shorten hospital duration: a main contributor to cost 

burden during HF hospitalization. 

Gad Cotter, 

Beth 

Davison, 

Olga Milo, 

Robert 

2016Predictors and 

associations with 

outcomes of length of 

hospital stay in 

patients with acute 

n/a Journal of 

Cardiac 

Failure

In patients who have been 

admitted for AHF, longer length 

of hospital stay is associated 

with a higher rate of short term 

mortality. 

post hoc analysis, 

level V

themes: LOS, 

readmission rates, 

prognosis 

Veritas program  1282 double blind, 

randomized

60.5% 

male, 

81.6% 

white

The authors found that the analysis of the associations 

between LOS and 90 day mortality and LOS and 10 day 

readmission rates demonstrates concordance. Ie,, longer 

LOS is associated with higher risk of short term mortality 

and HF readmission. Limitations: retrospective, small 
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