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ABSTRACT 

 Purpose:  Healthcare organizations are mandated to improve quality and safety 

for patients while stressed with shorter lengths of stay, communication lapses between 

disciplines, and patient throughput issues that impede timely delivery of patient care. 

Nurses play a prominent role in the safe transition of patients from admission to 

discharge. Although nurses participate in discharge planning, limited research has 

addressed the role and outcomes of the registered nurse as a leader in the process. 

The aim of this study was determine if implementation of a nurse-driven discharge 

planning protocol for patients undergoing cardiac implant would result in improved 

organizational efficiencies, higher medication reconciliation rates, and higher patient 

satisfaction scores.  

 Methods: A two-group posttest experimental design was used to conduct the 

study. Informed consent was obtained from 53 individuals scheduled for a cardiac 

implant procedure. Subjects were randomly assigned to either a nurse-driven discharge 

planning intervention group or a control group. Post procedure, 46 subjects met 

inclusion criteria with half (n=23) assigned to each group. All subjects received 

traditional discharge planning services. The morning after the cardiac implant 

procedure, a specially trained registered nurse assessed subjects in the intervention for 

discharge readiness. Subjects in the intervention groups were then discharged under 

protocol orders by the intervention nurse after targeted physical assessment, review of 

the post procedure chest radiograph, and examination of the cardiac implant device 

function. The intervention nurse also provided patient education, discharge instructions, 

and conducted medication reconciliation. The day after discharge the principal 
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investigator conducted a scripted follow-up phone call to answer questions and monitor 

for post procedure complications. A Hospital Discharge Survey was administered during 

the subject’s follow-up appointment.    

 Results: The majority of subjects were men, Caucasian, insured, and educated at 

the high school level or higher. Their average age was 73.5+ 9.8 years. No significant 

differences between groups were noted for gender, type of insurance, education, or 

type of cardiac implant (chi-square); or age (t-test). A Mann-Whitney U test (one-tailed) 

found no significant difference in variable cost per case (p=.437) and actual charges 

(p=.403) between the intervention and control groups. Significant differences were 

found between groups for discharge satisfaction (p=.05) and the discharge perception of 

overall health (p=.02), with those in the intervention group reporting higher scores. Chi 

square analysis found no significant difference in 30-day readmission rates (p=.520). 

Using an independent samples t-test, those in the intervention group were discharged 

earlier (p=.000), had a lower length of stay (p=.005), and had higher rates of reconciled 

medications (p=.000). The odds of having all medications reconciled were significantly 

higher in the intervention group (odds ratio, 50.27; 95% CI, 5.62-450.2; p=.000).   

 Discussion/Implications: This is the first study to evaluate the role of the nurse as 

a clinical leader in patient throughput, discharge planning, and patient safety initiatives. 

A nurse driven discharge planning protocol resulted in earlier discharge times which can 

have a dramatic impact on patient throughput. The nurse driven protocol significantly 

reduced the likelihood of unreconciled medications at discharge and significantly 

increased patient satisfaction. Follow-up research is needed to determine if a registered 
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nurse can impact organizational efficiency and discharge safety in other patient 

populations.  
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CHAPTER ONE: THE PROBLEM 

Introduction 

Many healthcare organizations do not have processes in place derived from 

scientific evidence; therefore, nurse leaders are actively considering how they might 

best support evidence-based nursing practice from an organizational perspective. 

Organized efforts to promote evidence-based nursing practice are crucial if the benefits 

of research utilization are to become widespread within the health services arena 

(Foxcroft & Cole, 2005). With increasing demands to improve quality and patient safety 

in healthcare, organizations must develop policies and procedures that are based upon 

evidence and best practices. Nurse leaders, with the responsibility for the organization’s 

largest number of employees, are challenged to improve patient safety and to create an 

organizational culture where positive patient outcomes and quality-centered patient care 

are priorities (King & Byers, 2007). 

Nursing professionals play a critical role in patient safety and quality. The safe 

transition and hand off of care for patients before, during, and after hospitalization is a 

dangerous time (Anthony et al. 2005; Joint Commission, 2006). Healthcare 

organizations continue to struggle with shorter lengths of stay, communication lapses 

between disciplines, and patient flow issues that impede timely delivery of patient care. 

Nurses, with 24-hour responsibility for patient care and monitoring, play a prominent 

role in the safe transition of patients throughout the continuum of care. The aim of this 

study was to determine if an evidence-based nurse-driven discharge planning protocol 
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for patients status post cardiac implant placement can improve organizational efficiency, 

patient safety, and patient satisfaction.  

Background 

 The issue of patient safety is one of the most significant challenges facing the 

American health care system (Agency for Healthcare Research and Quality [AHRQ], 

2000). The 1999 Institute of Medicine report To Error is Human: Building a Safer 

Healthcare System estimates that as many as 44,000 to 98,000 people die in hospitals 

as a result of medical errors. More individuals die each year from adverse events in the 

delivery of health care than automobile accidents, workplace injuries, breast cancer, 

and acquired immunodeficiency syndrome (Institute of Medicine [IOM], 1999). Errors in 

healthcare are estimated to cost as much as $37.6 billion per year, with $17 billion of 

those costs associated with preventable errors (IOM, 1999). In 2001, the IOM released 

another report, Crossing the Quality Chasm: A New Health System for the 21st Century, 

that describes a fragmented, inefficient system of care resulting in medical errors and 

unnecessary treatment and wasted resources. The IOM makes an urgent call for 

fundamental change to close the quality gap. 

        Public policy groups have responded to the IOM report with recommendations to 

reduce medical errors. The Joint Commission requires organizations seeking 

accreditation to meet a patient safety program set of standards. The Joint Commission 

continues to require that organizations seeking accreditation meet patient safety 

requirements and have published National Safety Goals (The Joint Commission, 2008). 

These goals include proper patient identification, communication among caregivers, 
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safety of using medications, reduce harm associated with healthcare associated 

infections, medication reconciliation, reduce the risk of patient harm from falls, reduce 

risk of surgical fires, prevent hospital acquired pressure ulcers, and improve the 

recognition and response to changes in a patient condition.   

 The National Quality Forum has published recommendations for key evidence-

based safe practices. Healthcare organizations are required to report on these 

evidence-based practices to maintain accreditation and receive reimbursement from the 

Centers for Medicare and Medicaid Services. Additionally, several pay for performance 

movements are underway in the United States which provides incentives for safe care 

and adherence to evidence-based standards (Leape & Berwick, 2005).  

 Healthcare organizations are faced with the fact that patients suffer harm not only 

from their underlying disease or illness, but from adverse events arising from medical 

mismanagement (Basanta, 2003). State and public policy makers are responding to the 

IOM reports and are instituting new health care policies and regulatory requirements for 

organizations. In order to meet increased pressures to improve patient safety and 

quality, nurse leaders are challenged to create a culture whereby quality patient care is 

ubiquitous. Organizations must change to adapt to the evolution of ever-changing and 

evolving healthcare policies and regulatory requirements. 

 Health care institutions are mandated to improve quality and integrate technology 

to prevent medical errors. Payers are also required to implement patient safety and 

medical error reduction programs to improve quality. The current health care system is 

outmoded and incapable of providing consistent, quality care (Ortiz, Meyer, & Burstin, 

2002). Technologic advances are costly to an already struggling health care system. 
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The average cost to a health care facility to install a computerized system is $7.9 million 

and although the investment can generate significant savings, hospitals are hesitant to 

incur the cost (Nursing Executive Center, 2004).  

 Health care providers have an enormous investment in medical error reduction 

and promoting patient safety. Providers must move from a “blame-shame” mentality to a 

systems approach that views medical errors as a system failure rather than human 

error. All care decisions must be evidence-based, and many health care institutions 

struggle with practices buried in tradition and not based upon current research. 

 The transfer of patient care from an acute care facility to home is a high-risk 

process that involves many patient safety issues (Anthony et al. 2005). Numerous 

studies have evaluated the discharge planning process from an organizational and 

patient perspective (Preen et al., 2005; Dukkers, Ros, & Berns, 1999; Naylor & 

McCauley, 1999; Bowles, 2000; Lappe et al. 2004; Anthony et al. 2005). Despite the 

statement that “discharge planning starts on admission,” organizations continue to 

struggle with a discharge process that is fragmented, non-standardized, and lacks a 

multidisciplinary focus. While the discharge planning process is multidisciplinary by 

nature, the nurse plays a prominent role with 24-hour responsibility for care and 

monitoring of patients (Watts & Gardner, 2005). 

 The purpose of this study was to test the outcomes of a discharge planning 

protocol after cardiac implantation. The independent variable was a nurse-driven 

evidence-based discharge planning protocol. The dependent variables were medication 

reconciliation rates, 30-day readmission rates, discharge time, length of stay, variable 
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cost per case, and patient satisfaction scores. Conceptual and operational definitions of 

study variables are summarized in Table 1. 

 

Table 1: Conceptual and Operational Definitions 
Variable Conceptual Definition Operational Definition 

 
Nurse-driven 
discharge 
planning 
protocol 

 
A process involving the early assessment 
of anticipated patient care needs with the 
immediate goal of anticipating changes in 
patient care needs and a long term goal 
of insuring continuity of health care. 

 
A process whereby an intervention 
registered nurse (IRN) provides patient 
education, medication reconciliation, 
and discharge instructions for patients 
status post cardiac implant placement. 

 
 

Length of stay 

 
A term used to measure the duration of a 
single episode of hospitalization. 

 
Total time in hours and minutes from the 
time the research participant has 
completed the cardiac implant 
procedure to the time of discharge. 

 
 

Variable cost 
per case 

 
A cost associated that fluctuates directly 
with output charges 

 
The variable cost per case associated 
with cardiac implant placement obtained 
from the healthcare organizations cost 
accounting system for each study 
participant. 

 
 

Medication 
reconciliation 

 
The process of identifying the most 
accurate list of all medications a patient is 
taking, including name, dosage, 
frequency, and route, and using this list to 
provide correct medications for patients in 
the healthcare system. 

 
Percent of unreconciled medications at 
discharge. 

 
 

Patient 
satisfaction 

 
A patient’s overall satisfaction with care 
provided at a healthcare organization. 

 
The degree of patient satisfaction with 
the hospital discharge process as 
measured by the Hospital Discharge 
Survey.  

 
 

30-day 
Readmission 
Rate 

 
Patients who return to the hospital within 
30 days of discharge. 

 
Research participants readmitted to the 
healthcare organization post cardiac 
implant placement. Measured as the 
number of cardiac implant patients who 
returned to the hospital with 30 days of 
discharge. 
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Cardiac Implant 

 A cardiac implant is a surgically implanted device that helps to regulate a slow or 

erratic heartbeat (Vesty, Rasmusson, Hall, Schmitz & Brush, 2004; Allen, 2006). The 

three major types of implants include cardiac resynchronization therapy (CRT) 

pacemakers, implantable cardioverter defibrillators (ICDs), and standard pacemakers. 

CRT pacemakers are used to treat patients with heart failure. These devices send out 

electrical impulses that promote a normal heart rhythm and coordinate the contractions 

of the heart. ICDs are implanted to treat abnormal heart rhythms such as ventricular 

tachycardia and ventricular fibrillation. ICDs are helpful to patients at risk for sudden 

cardiac death which occurs when the heart suddenly goes into ventricular fibrillation. 

ICDs provide a shock to the heart that can prevent sudden cardiac death by jolting the 

hearts rhythm back to normal. Standard pacemakers are used to treat patients with 

heartbeats that are too slow. All of the above-described devices are not distinct devices. 

Many CRT pacemakers also function as ICDs or standard pacemakers (Vesty, 

Rasmusson, Hall, Schmitz & Brush, 2004). All three types of devices are categorized as 

cardiac implant devices.    

 No published studies have described the use of a nurse-driven discharge 

protocol and its effects on organizational efficiency, patient safety, and patient 

satisfaction for patients who receive cardiac implants. The purposes of this research 

study were to determine if a nurse-driven discharge planning protocol for short-stay 

cardiac patients status post cardiac implant placement reduces length of stay, reduces 

30-day readmission rates, reduces variable cost per case, improves the process of 

discharge medication reconciliation, and increases patient satisfaction. Findings of this 
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research will assist in addressing gaps in knowledge that exist regarding discharge 

planning for a specific patient population from an organizational and patient perspective.  

Assumptions 

 The underlying assumptions of this study were:  

1. The study sample is representative of the general population of cardiac patients. 

2. Specially trained registered nurse with expertise in cardiovascular care will be 

able to successfully assess, educate, and discharge patients after a cardiac 

implant procedure. 

3. Specially trained registered nurses will follow the discharge protocol as outlined 

by the Principal Investigator. 

Hypotheses 

 This study tested the following hypotheses:  

Hypothesis 1: The implementation of a nurse-driven discharge planning protocol 

for patients undergoing a cardiac implant will result in reduced length of stay when 

compared to patients receiving traditional discharge planning services. 

Hypothesis 2: The implementation of a nurse-driven discharge planning protocol 

for patients undergoing a cardiac implant will result in an earlier discharge time when 

compared to patients receiving traditional discharge planning services. 

Hypothesis 3: The implementation of a nurse-driven discharge planning protocol 

for patients undergoing a cardiac implant will result in decreased variable cost per case 

when compared to patients receiving traditional discharge planning services. 
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Hypothesis 4: The implementation of a nurse-driven discharge planning protocol 

for patients undergoing a cardiac implant placement will result in reduced 30-day 

readmission rates when compared to patients receiving traditional discharge planning 

services. 

Hypothesis 5: Patients who receive a nurse-driven discharge planning protocol 

will have lower rates of unreconciled medications at the time of discharge when 

compared to patients who receive traditional discharge planning services. 

Hypothesis 6: The implementation of a nurse-driven discharge planning protocol 

for patients undergoing a cardiac implant will result in greater patient satisfaction scores 

related to discharge planning when compared to patient receiving traditional discharge 

planning services. 

Summary 

 The results of this research may provide evidence to empower nurses to lead the 

way as a team leader in the discharge planning process. The use of an evidence-based 

nurse-driven discharge protocol has the potential to improve organizational efficiency, 

prevent adverse events, and improve patient satisfaction. 

 The research study is further described in the remainder of this document. 

Chapter 2 provides a review of the relevant literature and outlines the framework that 

guided the research study. Chapter 3 outlines the research methodology. Chapter 4 

reports the results from the research study. Chapter 5 provides a discussion of the 

findings of the study as related to each research hypothesis.  
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CHAPTER TWO: REVIEW OF RELEVANT LITERATURE/FRAMEWORK 

This research examined the use of a nurse-driven evidence-based discharge 

protocol for patients status post-cardiac implant placement and its impact on 

organizational efficiency, patient safety, and patient satisfaction. There is a dearth of 

nursing research studies describing the implementation of a nurse-driven discharge 

protocol and its effects on these outcomes. This literature review summarizes relevant 

research related to patient safety, organizational efficiency, evidence-based practice, 

and discharge planning. The theoretical framework that guided the research is 

explained.  

A search of relevant databases was conducted to identify research studies 

involving organizational effectiveness, patient throughput, patient safety, quality 

improvement, and discharge planning. Databases searched included Academic Search 

Premier, CINAHL, Health Source: Medline, Nursing/Academic Edition, PsycINFO, 

Proquest, EBM Reviews, Blackwell Synergy, and PubMed. Attempts were made to 

access unpublished material, and journal indices were checked for studies where the 

title and abstract met inclusion criteria. The databases were searched for the keywords- 

evidence-based practice, patient safety, patient throughput, quality improvement, 

medication reconciliation, and discharge planning. Studies must have been published in 

English between 1990 and 2007. 

Patient Safety 

The quality and safety of health care in the United States has become a major 

public health concern and the focus of significant research (Robinson et al., 2002). 
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Medical and medication errors and their resulting adverse consequences have impacted 

health care organizations for many years. The 1999 Institute of Medicine’s (IOM) report 

on medical errors thrust the awareness of patient safety and medical errors to the 

forefront. 

The IOM (1999) defines a medical error as a failure of a planned act to be 

completed as intended, or the use of a wrong design to achieve an aim. An adverse 

event is an injury caused by medical management rather than the patient’s underlying 

condition. The types of medical errors include delivery of the wrong medication, 

diagnostic errors, equipment failure, hospital-acquired infections, blood transfusion-

related injuries, and the misinterpretation of medical orders (AHRQ, 2000). 

The issue of medical errors has been discussed in the literature long before the 

IOM’s report. A growing body of research addressing the problem of medical errors 

emerged in the early 1990’s with the work of Lucian Leape, M.D. and David Bates, M.D. 

(AHRQ, 2000). The Harvard Medical Practice Study (1991) reported the results of a 

population-based study of iatrogenic injury in hospitalized patients in the state of New 

York in 1984. Nearly 4% of patients suffered an injury that increased their length of stay 

or resulted in disability. Approximately 14% of the injuries were fatal, 69% of the injuries 

were due to avoidable errors (Leape et al., 1991; Brennan, 1991). 

Leape (1994) postulated that high medical error rates are related to the culture of 

medicine. Practitioners strive for error-free practice and view errors as a failure of 

character. Error prevention strategies tend to focus on the individual rather than the 

system. Leape recommended that successful error prevention efforts must focus on root 

causes and system errors in design and performance. Errors are more often a function 
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of the systems in which people work. Poor system design makes errors difficult to detect 

(Leape, 1996). 

Kim, An, Kim, and Yoon (2007) conducted an descriptive correlational study with 

866 nurses at eight hospitals in Korea to describe nurses’ perceptions of error reporting 

and patient safety culture in their hospitals. The Agency for Healthcare Research and 

Quality questionnaire on patient safety was used for the study. The authors concluded 

that a majority of nurses were uncomfortable reporting errors and patient safety issues 

in their working units. Nurses at the bedside expressed more concerns regarding patient 

safety than nurses who were older (p <.01) and those who work in management 

positions (p <.01). The authors concluded that a culture of patient safety and error 

reporting was not emphasized enough at Korean teaching hospitals and recommended 

the implementation of a non-punitive culture whereby individuals can openly discuss 

medical errors and potential hazards. 

West and Reeves (2005) conducted a survey of nurses working at 20 London 

hospitals based on a prototype employee questionnaire developed in the United States. 

The aim was to investigate whether nurses experienced barriers to the delivery of care 

to address important patient concerns (physical comfort, emotional support, and 

coordination of care), and to describe which aspects of care was most affected when 

nurses lacked the required resources of time, tools, and training. Surveys from 2,880 

nurses (47% response rate) were returned. The results indicated that nurses were 

aware of deficits in standards of care that are important to patients. The survey revealed 

that 64% of the nurses felt overworked and reported that they did not have time to 

perform essential nursing tasks, such as responding to patient’s fears and anxieties, 
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and giving patients and relatives information. The authors concluded that the reporting 

of problems with quality and safety of care must go beyond the basics. The authors 

reported that nurses lacked the time, tools and training to deliver high quality care in 

London hospitals and recommended some low cost interventions such as training in 

social and interpersonal aspects of care to remove the barriers to patient-centered care. 

Armstrong and Laschinger (2006) conducted an exploratory study using a 

predictive, non-experimental design to link the quality of nursing practice environments 

to a culture of patient safety. Kantor’s theory of structural empowerment was used as a 

guiding framework. The Conditions of Work Effectiveness Questionnaire was used to 

survey nurses at a small community hospital. The authors utilized characteristics of the 

Magnet Recognition ProgramTM  recognizing that nurses who worked at Magnet 

hospitals reported a higher level of empowerment and were more satisfied and reported 

higher quality nursing care  Magnet designation specifically recognizes nursing 

excellence and is the highest level of recognition a health care organization can receive 

for nursing professional practice (Lundmark & Hickey, 2007).  Overall empowerment 

was found to be significantly positively related to all Magnet professional practice 

characteristics (r = 0.316 – 0.612), perceptions of patient safety culture (r = 0.50).  The 

combination of structural empowerment and Magnet hospital characteristics was a 

significant predictor of staff nurses’ perceptions of a patient safety climate in the 

organization. The authors concluded that nurse leaders have the ability to improve the 

level of patient safety in their organizational by creating an empowering professional 

practice environment for nurses.   
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Evidence-Based Practice 

Putting research evidence into practice improves nursing and patient care 

outcomes (Valente, 2003). Conduct of research is a systematic approach to generate 

knowledge to ensure the highest possible quality of care. Research is crucial to the 

implementation of evidence-based practice. Nurses are expected to integrate the best 

clinical evidence when making decisions about an individual’s care (Rogers, 2004).  

Evidence-based practice (EBP) was initially derived from evidence-based 

medicine which was developed in Canada as a mechanism to teach medical students 

(Pape, 2003). Evidence-based practice is a more universal term intending to cover all 

disciplines within the healthcare arena. Ervin (2002) defines evidence-based nursing 

practice as practice in which nurses make clinical decisions using the best available 

research and other evidence that is reflected in approved policies, procedures, and 

clinical guidelines.  

Professional nurses are responsible for working together with all members of the 

healthcare team to promote positive patient outcomes. Grossman and Bautista (2002) 

recommend collaboration to help healthcare organizations carry out quality 

improvement initiatives. Characteristics necessary for collaborative relationships 

include: equal knowledge and leadership, clear communication, accountability, 

flexibility, and ability to share recognition (Grossman & Bautista, 2002). Collaboration 

within the health care team is necessary to facilitate EBP.  

Scott-Findley and Golden-Biddle (2005) argue that research must be focused 

from an organizational perspective rather than an individual perspective. They posit that 

a majority of individuals work in very complex organizational structures and that 
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organizational culture is an important determinant in research use and evidence-based 

practice. Healthcare professionals implicitly draw upon organizational culture and how it 

works to shape their work patterns and actions. 

  Regulatory agencies within the United States support efforts to improve quality 

and efficiency within the healthcare system by the use of evidence-based research in 

clinical practice settings (Pape, 2003). The focus on EBP has forced healthcare 

providers to steer away from intelligent guesswork and individual patient observations to 

determine the best possible actions required to care for patients. With increasing 

demands to improve quality and efficiency in healthcare, traditional procedures and 

practices must now be based upon evidence. Traditions can be difficult to change and 

barriers exist with the implementation and overall adherence to evidence-based 

guidelines. 

Many nurses have difficulty modifying their nursing interventions to 

accommodate current nursing research evidence (Klassen, Karshmer, & Lile, 2002). 

McKenna, Ashton, and Keeney (2004) conducted a study to identify barriers to research 

utilization.  As part of the study, they developed an instrument to measure barriers to 

evidence-based practice. A group of healthcare professionals including 356 general 

practitioners and 356 community nurses were randomly selected to take part in the 

study. The overall response rate was 65% (n = 462). They identified several barriers: 

limited relevance of research to practice, keeping up with the current changes in primary 

care , poor computer facilities, and difficulties influencing changes in primary care   The 

study concluded that the need for continued support from nursing educators and clinical 

leaders is of paramount importance to primary care professionals and that education is 
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not effective without such support. Identification of barriers was a first step to changing 

the management of evidence-based practice. 

Hicks et al. (1996) conducted a pilot survey to develop a diagnostic instrument to 

identify research-training needs within primary health care groups. Semi-structured 

interviews of six members of four primary health care teams were conducted along with 

the use of indirect data collection (repertory grid) to uncover deep-seated and 

unacknowledged views on the topic. The authors concluded that despite efforts to 

create a research based system there has been little success or wholehearted adoption 

of evidence-based care.  An accurate tool for measurement of baseline attitudes and 

subsequent changes towards EBP is imperative.  

Olade (2003) conducted a descriptive correlational study to identify the attitudes 

of nurses (n = 106) in rural practice settings towards nursing research, and assess 

relationships between their attitudes and other factors. Fewer that one-quarter of the 

nurses had a favorable attitude toward research. Isolation from nurse researchers 

created a barrier to research utilization. Olade (2003) concluded that the development 

of a favorable attitude among nurses to integrate evidence into practice must involve 

educators and administrators. Leaders in organizations must create collaborative 

strategies that emphasize the importance of EBP in the clinical setting. 

Cowling, Newman, and Leigh (1999) conducted a qualitative study of 54 health 

care professionals to identify the individual and institutional obstacles to the adoption 

and practice evidence-based medicine and to develop a competency framework of the 

knowledge, skills and attitudes required for adoption to take place. They used a 

triangular approach of a review and synthesis of relevant literature, exploratory in-depth 
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interviews, fieldwork, and self-administered questionnaires. A competency framework 

was derived from the analysis of data. The authors identified the need for training in 

technical skills and research competencies to foster a change in practice and adoption 

of EBP. Five clusters of competencies along with behavioral outcomes were 

recommended: personal attributes, interpersonal skills, self-management skills, 

information management skills, and technical knowledge and ability. Recognition of 

information needs, literature-searching skills, critical appraisal, translation of research 

evidence, and implementation of research evidence were the behavioral outcomes 

desired in EBP. 

Organizational Efficiency 

 A key issue facing health care organizations is how to maximize existing capacity 

to meet increasing patient volumes while maintaining operational efficiency and cost-

effectiveness (Kobis & Kennedy, 2006). As of January 2008, the Joint Commission 

conducts system tracers to identify problems with patient flow. The rationale behind the 

new tracer is patient safety. Treatment delays, medical errors, and unsafe practices 

exist during times of patient congestion and can contribute to sentinel events (Joint 

Commission, 2008).  

Emergency department overcrowding is closely related to patient throughput 

problems and creates a cascade of systemic problems caused by operational 

inefficiencies, inefficient processes, underutilized information technology systems and 

poor communication throughout the healthcare system (Scalise, 2006). Inpatient 

measures that affect patient throughput include length of stay for medical-surgical 
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patients, average patient admission and discharge time by nursing unit, avoidable days, 

percentage of patients that are outliers, inpatient bed utilization by hospital and nursing 

unit, and average bed turnaround time (Scalise, 2006).  

Marathe, Wan, Zhang, and Sherin (2007) examined factors affecting the variation 

in technical and cost efficiency of community health centers (CHCs). The study was a 

non-experimental panel study of 493 CHCs with repeated measures of efficiency 

indicators for five years (n = 2,465 observations). The context-design-performance 

framework was used for the study. The framework looked at interrelationships among a 

health center’s environment (context), organizational structure (design), and 

performance. The context variables included Medicare, poverty, physicians, minority, 

region, and rurality. The design variables included size of staff, staff mix, integration, 

financial resources, federal grants, and total revenue. The performance indicators 

included cost efficiency and technical efficiency. The researchers found that regardless 

of efficiency measures, efficiency was influenced more by contextual factors than 

organizational structure factors.  

Vera and Kuntz (2007) analyzed cost and performance data from a database of 

92 hospitals. They also obtained survey data from 43 chief executive officers (CEOs) of 

hospitals in a Germany to obtain information on organizational design. The hypothesis 

was that hospitals who exhibit a high degree of process orientation in their organization 

are more efficient than hospitals with a low degree of process orientation. The authors 

found that organizations with a high degree of process orientation had a moderate but 

significant effect on the efficiencies of hospitals. Practice implications outlined included 
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the importance of implementation rules and physician participation to create an 

adequate organizational culture.   

Liu, Hobgood, and Brice (2007) conducted a retrospective study comparing 

emergency department (ED) flow for patients treated in a tertiary care facility during 

periods of ED overcrowding, defined as critical bed status and during times of normal 

patient volume. Charts of118 patients were reviewed (61 critical bed status, 57 normal 

patient volume). During time of significant ED overcrowding, patients experienced their 

most significant delay in waiting for an inpatient bed. The authors recommended simple 

improvements in disposition, such as changes in hospital policy to provide accelerated 

admissions to inpatient units. 

Welch, Jones, and Allen (2007) conducted a study in an effort to improve patient 

throughput. A retrospective analysis of real time data was collected on individual ED 

encounters captured by various hospital information systems. An integrated tracking 

system provided information on several data elements:  available beds staffing, 

registration status, laboratory, radiology, orders, patient acuity, chief complaint, 

discharge cueing, consultations, waiting for room, and housekeeping. Outcome 

measures included census by hour of day, arrival by hour of day, average acuity by 

hour of day, radiology operations by hour of day, laboratory operations by hour of day, 

turnaround time by hour of day, and admission rate by hour of day. Data were analyzed 

for 39,704 ED encounters. The researchers identified patterns of ED census, acuity, 

operations, and throughput that varied with the time of day. The authors conclude that 

ED cycle data can help facilities anticipate resources needed and the services for 

efficient patient flow.  
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Discharge Planning 

Due to changing reimbursement patterns and a shift from inpatient to outpatient 

care, lengths of stay are shortened and healthcare organizations are challenged to 

increase throughput to ensure a timely discharge. The transition of a patient from a 

healthcare organization to home is characterized as a high-risk process that can result 

in medical errors (Anthony et al. 2005). Traditionally, when patients are admitted to a 

healthcare facility, their primary care physician is responsible for all aspects of their 

hospital care. Healthcare organizations now deal with a changing model of patient care 

management in which patients are managed by a hospitalist service during their 

hospitalization. A hospitalist is a physician whose primary focus is the general medical 

care of hospitalized patients. Upon discharge from the hospital, care is transferred back 

to the primary care physician. Gaps in communication result and many primary care 

physicians do not receive information regarding their patients’ hospitalization. Personal 

health information often times does not accompany patients as they transition to home 

or a clinic setting. 

Anthony et al. (2005) conducted an in-depth process evaluation study to identify 

and address the sources of error at discharge. A battery of epidemiologic and quality 

control methods were used to provide a detailed process analysis. Methods used were 

probabilistic risk assessment, process mapping, qualitative analyses, failure mode and 

effects analysis, and root cause analysis. Taxonomy of errors at the time of discharge 

and several principles of a newly re-engineered hospital discharge process was 

created. Errors identified from a healthcare organization perspective included lapses in 

communication, inadequate patient education, medication error, lack of timely follow-up, 
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and a lapse in community services. Errors from a patient perspective included early 

post-discharge, drug/alcohol use, language/cultural barriers, medication non-adherence, 

and failure to keep the follow-up appointment. Errors from the clinician perspective 

included lab/test error, inappropriate discharge, inappropriate medication, and 

inadequate use of community resources (Anthony et al., 2005). 

Based on the findings of the study, a new discharge process was recommended. 

Principles of the newly engineered discharge process include explicit delineation of 

roles and responsibilities; patient education that occurs during all phases of 

hospitalization; and information that flows easily from the primary care provider to the 

hospital team, among the hospital team, and back to the primary care provider. All 

information should be captured throughout the hospital stay, not only at the time of 

discharge. A comprehensive written discharge plan that addresses medications, 

therapies, dietary and other lifestyle modifications, follow-up care, patient education, 

and information about what to do if symptoms worsen must be included. Other 

principles include organizing and delivering all information regarding hospitalization to 

the primary care provider within 24 hours of discharge, and providing the patient access 

to discharge information in the patient’s primary language and at the appropriate 

educational level. Waiting until the discharge order is written before beginning the 

discharge process is likely to increase errors, and efficient and safe hospital discharge 

is less likely if the case management staff only works the day shift (Anthony et al., 

2005). 

 Preen et al. (2005) conducted a prospective, randomized, controlled clinical trial 

to determine the impact of a hospital-coordinated discharge plan on hospital length of 

 20



 

stay, quality of life (patient and provider) and satisfaction with discharge procedures. 

The participants (n=189) were randomly assigned to two groups recruited from 

respiratory, cardiovascular and general medical surgical wards in Western Australia. 

Intervention group participants received a discharge care plan completed before 

discharge that was sent to the patient’s primary care provider and other community 

service providers for review. The control group received standard discharge care. 

Significant improvements were seen in discharge planning involvement (p=0.02), health 

services access (p=0.038), confidence with discharge procedures, and opinion of 

discharge based on previous experience for patients (p=0.004) in the intervention 

group. Improved mental quality of life was significantly improved from pre-discharge to 7 

days post-discharge (p=0.003). Hospital length of stay showed no difference. The extent 

and speed of primary care provider and hospital communication were significantly 

improved (p=0.02) with the intervention. Outcomes beyond 7 days were not evaluated. 

Naylor and McCauley (1999) conducted a secondary analysis of data collected 

on 202 patients hospitalized with common medical and surgical cardiac diagnoses who 

completed a 24-week post-discharge follow up program that was part of a larger 

randomized, controlled trial. The intervention group received comprehensive discharge 

planning and home follow up by an advanced practice nurse for four weeks after 

discharge. The control group received usual care. Medical patients in the intervention 

group had fewer readmissions during the 24-week follow up and a reduced total number 

of days of re-hospitalization. There were fewer hospital readmissions in the surgical 

group when measured from discharge to six weeks. No differences in functional status 

were observed between the intervention and the control group. The findings suggested 
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high-risk elderly patients may benefit from a coordinated discharge planning and home 

follow-up by an advanced practice nurse. 

Due to problems in transition from the hospital to home, a discharge liaison nurse 

role was created in the Netherlands. Forty-eight percent of the hospitals in the 

Netherlands employee a specialized discharge professional. Dukkers, Ros, and Berns 

(1999) conducted a nation-wide hospital survey in the Netherlands to explore the role 

and function of discharge professionals. The function differed between the hospitals and 

three profiles were identified: the organizational type, the advisory type, and the policy 

making type. The organizational type organized the discharge of the patient, assessed 

the need for community care, and planned the community care. The advisory type 

advised the hospital nurse on matters concerning discharge but did not organize the 

discharge itself. The policy-making type consulted with hospital, personnel, community 

care workers, and other health care professionals concerning the discharge process, 

formulated guidelines and provided information. Positive outcomes on the discharge 

preparation process were identified from the evaluation studies although the quality of 

the evaluation studies was poor. The authors recommended further substantial research 

to evaluate the discharge liaison role. 

Lappe et al. (2004) conducted a nonrandomized, observational before-after study 

comparing patients before (1996-1998) and after (1999-2002) implementation of a 

discharge medication program at a multi-hospital system in Utah (total n=57,465). 

Patients were followed for up to one year. Measurement included prescription of 

indicated medications at hospital discharge, post-discharge death, or readmission. At 

one year, the prescription rate of indicated medications increased significantly to 90% 
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(p<0.001). At 1 year, unadjusted absolute event rates for readmission and death were 

210 per 1000 person-years and 96 per 1000 person-years before the discharge 

medication program implementation, and 191 per 1000 person-years and 70 per 1000 

person-years post implementation. The authors suggested that the implementation of a 

basic quality improvement program for cardiovascular patients was feasible and may be 

associated with decreased readmission rates and mortality. 

Proctor, Wilcockson, Pearson, and Allgar (2001) conducted a combined mixed 

method study to identify factors leading to unsuccessful discharge. The study was 

retrospective and analyzed data from 1500 patient records. Unsuccessful discharge 

was defined as unplanned admission, readmission within 6 weeks of discharge or an 

extended length of stay. The authors explored the role of the patient/carer in negotiating 

relationships with health care professionals, patients, family members, friends, and 

neighbors and the differing assumptions about duty associated with caring roles in the 

hospital and community settings. Using prospective qualitative techniques, patients 

predicted to be at-risk of unsuccessful discharge and their formal and informal 

caregivers were followed through the discharge process to look at decision-making and 

outcomes related to discharge. The researchers found contradictions that confront 

practitioners, patient, and carers that arose from hospital policies designed to promote 

cost-effective and efficient use of resources. The findings suggested that for patients at 

risk for unsuccessful discharge, the underlying issues are related to the patient’s 

informal caregiver’s sense of self and their links to family and community. 

Watts and Gardner (2005) conducted an exploratory descriptive study to 

investigate the beliefs of Australian critical care nurses with regard to the discharge 
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process. The aim was to gain insight into the discharge planning process for 218 critical 

care nurses who completed a questionnaire developed for the study. The authors found 

that discharge-planning processes were informal and influenced by patient acuity. 

Critical care nurses reported that workload issues, unplanned discharges and 

inadequate communications interfered with formalized discharge planning efforts.  

 McWilliam and Wong (1994) conducted an interpretive study of the process of 

discharging patients from the hospital to care at home. The sample consisted of 10 

informal and 55 professional caregivers. The study led to a new understanding of the 

context-related work of nurses. Three components of context-related work were 

identified: working with the characteristics of the bureaucracy, compensating for 

bureaucracy of the health care team, and providing leadership which ensured effective 

care from others. The authors concluded that the professional nursing practice is both 

shaped and hidden by the bureaucratic context with which it occurs. By openly 

recognizing how the context shapes nurses hidden work in its health care context, the 

value of nurse will enhance professional recognition for nurses. 

Medication Reconciliation 

 Medications harm at least 1.5 million people per year and hospitals report at least 

400,000 adverse drug events per year (Bates, 2007). Due to this high incidence of 

errors, one of The Joint Commission’s National Patient Safety Goals is to accurately 

and completely reconcile medications across the continuum of care (Joint Commission, 

2008). The rationale for this safety goal centers around the inherent risks that exist at 

the time of hand-offs across settings, services, health care providers, and levels of care 
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(Beyea, 2007). Health care organizations are required to have processes in place to 

accurately obtain and document a complete medication history for all patients on 

admission, at transfer from one level of care to another, and at discharge (Joint 

Commission, 2006).  

Medication reconciliation is the process of identifying the most accurate list of all 

medications a patient is taking including name, dosage, frequency, and route and using 

the list to provide correct medications for patients in the healthcare system (Institute for 

Healthcare Improvement [IHI], 2007). The IHI reports that 50% of all medication errors 

and 20% of adverse drug events in hospitals are due to poor communication among 

caregivers (IHI, 2007). Nurses play an instrumental role in reducing and patient’s risk of 

adverse medication events. 

Martens (1998) conducted an ethnographic study of medication discharge 

education from older persons with heart disease. The study collected interview, 

observational, and document data from 114 patients, family members, nurses, and 

medical records to describe the process of medication discharge education. The study 

found that older patients and family members valued medication discharge education 

and preferred personalized written and oral instructions. The education process was 

found to be both structured and unstructured, uncoordinated, and driven by regulatory 

standards. 

Manning et al (2007) conducted an exploratory, randomized trial of patients at 

one of four participating medical units at a US hospital (n=138) to determine if a new 

tool of a Durable Display at Discharge Medication (3-D) Discharge Worksheet improved 

patient satisfaction, improved patient understanding, and reduced self-reported 
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medication errors compared to a standard Medication Discharge Worksheet. Trained 

survey personnel interviewed patients by telephone 7-14 days after discharge. Both 

methods of discharge instruction were found to have high patient satisfaction levels and 

few self-reported errors. Subjects that received the 3 D tool demonstrated greater 

understanding of their medications (p<.0282). 

Boockar, LaCorte, Giambanco, Fridman, and Siu (2006) conducted a pre-

intervention post-intervention study to examine the effect of medication reconciliation 

conducted by a pharmacist on the occurrence of discrepancy-related adverse drug 

events associated with medications ordered at the time of a patient’s transfer from the 

hospital to a skilled nursing facility. As part of the intervention, a pharmacist conducted 

a reconciliation of drugs ordered at discharge with the pre-hospital medications and 

communicated any discrepancies to the physician. During the study period, 168 skilled 

nursing facility residents had 259 hospital admissions. The pharmacist reconciliation 

identified 696 total prescribing discrepancies with physicians responding to 598 

(85.9%). The odds of having a discrepancy related adverse drug event were 

significantly lower in the post-intervention group compared to the pre-intervention group 

(odds ratio, 0.11; 95% CI, 0.01-1.0; p = 0.05). This medication reconciliation process 

and communication with the physician reduced discrepancy related adverse drug 

events. The most commonly identified discrepancy-related adverse drug event was pain 

from the omission of an analgesic and antibiotics.  

Kramer et al. (2007) conducted a study to investigate the feasibility of 

implementing an electronic system for targeted pharmacist and nurse-conducted 

admission and discharge medication reconciliation and its effects on patient safety, 
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cost, and satisfaction among providers and nurses. The two-phase study involved a pre-

implementation phase in which admission and medication histories followed standard 

processes. In the post-implementation phase, pharmacists and nurses collaborated to 

complete admission and discharge medication using electronic documentation. A total 

of 283 patients were included in the study. Patients were identified by a set of trigger 

questions that the nurse asked the patient during the admission process. The questions 

included the use of seven or more medications, a history of asthma, chronic obstructive 

pulmonary disease, diabetes, a cardiac condition, readmission for an adverse drug 

reaction, need for vaccination (pneumococcal or influenza), three or more medication 

allergies, and the need for medications to be identified. Patients who had the electronic 

medication reconciliation reported a greater understanding of the medications 

prescribed after discharge, including medication administration instructions and 

potential adverse events. 

The review of the relevant literature has identified the importance of a culture of 

patient safety and the mandate from regulatory agencies for healthcare organizations to 

comply with patient safety standards. The research also identifies the challenges for 

healthcare organizations to improve organizational efficiencies and to implement 

evidence-based practice. The literature indicates that support and training from nurse 

leaders is crucial for nurses to implement evidence-based interventions. The research 

has identified patient safety concerns with medication reconciliation and the discharge 

planning process. Recommendations from the literature include interventions that target 

structured discharge planning processes and medication reconciliation education. 

Several of the studies were conducted in countries other than the United States and 
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findings from those studies may not be relevant to health care professionals in the 

United States. Gaps in the literature exist surrounding the role of the registered nurse in 

medication reconciliation, patient throughput, and the discharge planning process.  

Theoretical Framework 

Rogers’ Diffusion of Innovations guided the conduct of this study. Rogers’ Theory 

views how new ideas, processes, and products diffuse and spread within and across 

organizations (Rogers, 2003). The four main elements that are intertwined to form the 

theory of diffusion of innovation include the innovation itself, communication, time, and 

the social system of the organization. An adaptation of Rogers’ Diffusion of Innovations 

was selected to design and conduct the study (Figure 1). The nurse-driven discharge 

planning protocol was viewed as an innovation within the context of Rogers’ framework 

and the study’s findings on patient outcomes and overall organizational performance. 
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Figure 1: Adaptation of Rogers’ Diffusion of Innovations 
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The Innovation 

 An innovation is a new idea, thing, procedure, or system that is perceived to be 

new by the person adopting the innovation. The characteristics of the innovation in 

relation to diffusion help to explain the rate of adoption by individuals or organizations. 

These characteristics are relative advantage, compatibility, complexity, trialability, and 

observability (Rogers, 2003). 

Relative advantage is the perceived improvement over what currently exists that 

the innovation can enhance or improve within the organization (Rogers, 2003). For 

organizations, the return on investment (ROI) influences the rate of adoption. If the ROI 

is advantageous, the greater the relative advantage for the organization and therefore, 

the faster the rate of adoption.  

Compatibility refers to how well the innovation aligns with the experiences, 

values, and beliefs of the adopter (Rogers, 2003). The more complex the innovation, the 

more time it takes to implement the innovation. If the innovation aligns with the mission 

and vision of the organization, the more likely the innovation will be adopted (Lundblad, 

2003). 

Complexity refers to the ease of understanding of the innovation. Simple ideas 

tend to be implemented faster than complex ideas. Ideas are classified on a complexity-

simplicity continuum (Rogers, 2003). The complexity of an innovation, as perceived by 

the social system within an organization, is negatively related to its rate of adoption 

(Rogers, 2003). 

Trialability is the level at which the adopter can test the innovation before a 

full-scale implementation and adoption of the innovation. New ideas can be tried on an 
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installment plan to limit the amount of uncertainty associated with the idea (Rogers, 

2003). 

Observability is the degree to which the results of the innovation are visible to 

others (Rogers, 2003). The observability of an innovation, as perceived by members of 

the organization, is positively related to its rate of adoption.  

Communication 

The second element of Rogers’ theory of innovation diffusion is communication. 

Communication is defined as the process by which people develop and share 

information with each other to achieve understanding (Rogers, 2003). The 

communication process requires an innovation and a unit of adoption. The relationship 

between the innovation and the unit of adoption is extremely important in the diffusion of 

innovation theory. The person delivering the communication about the innovation is 

more important than the innovation itself. The more similar the source of information is 

to the potential adopter, the faster the adoption of the innovation (Rogers, 2003). 

Time  

The third element of Rogers’ theory is time. The three components of the time 

element include the innovation-decision process, adopter categories, and the rate of 

adoption. Knowledge, persuasion, decision, implementation, and confirmation and part 

of the innovation decision process. Adopter categories include innovators, early 

adopters, early majority, late majority, and laggards. The rate of adoption is an S-
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shaped curve which means that only a few individuals initially adopt the innovation but 

as time goes on, the rate of adoption increases (Lundblad, 2003). 

The innovation-decision process within an organization occurs as a five-stage 

innovation process that includes agenda setting, matching, redefining/restructuring, 

clarifying, and routinizing (Lundblad, 2003). Agenda setting and matching comprise the 

initiation phase of an innovation within an organization and the last three stages 

comprise the implementation phase of adoption of the innovation into practice within the 

organization. 

Adopter categories are a second part of the time element in Rogers’ theory. 

These categories are a measure of how inclined an individual is to adopt new ideas as 

compared to other members of the organization. The categories include innovators (risk 

takers who seek out and embrace innovations), early adopters (open to change and 

respected within the social system but not as risky as innovators), early majority (tend to 

adopt measures just prior to the average members of the organization), late majority 

(slower to adopt and skeptical of the innovation), and laggards (traditionalists suspicious 

of new ideas and processes). 

Social System 

 The fourth element in Rogers’ diffusion of innovation theory is the social system. 

The social structure, opinion leaders, change agents and champions, consequences, 

types of innovation decisions within organizations, and organizational structure and 

characteristics comprise the social system (Rogers, 2003). 
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All diffusion innovation occurs within a social structure which may be made up of 

individuals, groups, subsystems, or organizations that share a common goal or 

objective that link together as a social system. Opinion leaders, change agents, and 

champions are people within the social system that have the ability to influence the 

transmission of an innovation within a social system (Rogers, 2003). Opinion leaders 

are crucial to the innovation and are internal members of the social system whose 

expertise and competence, accessibility and leadership are central to interpersonal 

communication networks (Lundblad, 2003). Change agents are external to the system 

and represent innovation to the system. They are seen as possessing special 

knowledge and expertise. Innovation champions have the ability to overcome barriers 

within the organization and contribute to the success of an innovation within an 

organization (Rogers, 2003).   

 Typically, discharge assessment and orders for discharge are the responsibility 

of the physician and/or a mid-level provider. In the medical model, registered nurses do 

not have the authority to discharge without a physician order. The current discharge 

process is often fragmented and requires multiple steps and handoffs to different 

members of the healthcare team, leading to a high potential for errors and compromised 

patient safety.  

           The innovation in this research study was the nurse-driven discharge planning 

protocol. The innovation was the healthcare organization providing a dedicated 

registered nurse to assess, educate, reconcile medications, and discharge without a 

physician order. Under an approved protocol, this innovation had the potential to diffuse 
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quickly into the organization and possessed characteristics that promote rapid adoption 

by the healthcare organization. 

The nurse-driven discharge planning protocol had the potential to improve overall 

organizational efficiency and result in a significant return on investment. The innovation 

lacked complexity and was compatible with the mission and vision of the organization. 

Trialability of the innovation was tested in the research through a pilot study before full 

implementation and adoption of the innovation. 

Communication of the intervention used the nurse-driven discharge protocol as 

the innovation and the healthcare organization as the unit of adoption. The principal 

investigator and the intervention registered nurses were well known to the organization 

thereby enhancing the rate of adoption of the nurse-driven discharge protocol. 

The intervention of a nurse-driven discharge planning protocol fit in with the 

strategic aims within the identified healthcare organization. A major strategic aim was to 

improve flow management and patient satisfaction scores. The organization has an 

overall problem of decreased efficiency and throughput issues resulting in increased 

length of stay and decreased patient satisfaction scores. During the winter months 

patients are typically held in the emergency department awaiting bed placement. The 

adoption of the discharge planning innovation into the practice of the organization fit in 

with the structure and decision to implement a new idea for patient care. Figure 2 

provides a high-level concept map of the discharge planning process at the healthcare 

organization. 
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Figure 2: Concept Map of Discharge Planning Process 
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The Principal Investigator (PI) was viewed as an innovator and the intervention 

registered nurses were viewed as early adopters within the healthcare organization. The 

cardiac service line has a record of adopting new ideas before other service lines within 

the healthcare facility. The intervention of a discharge planning protocol for cardiac 

patients status post-cardiac implant placement had the potential to be readily adopted 

by individuals in the healthcare organization. 

The intervention of a discharge planning protocol occurred within a social system 

of opinion leaders, change agents, and champions. The opinion leaders were the 

electrophysiology physicians who are viewed as experts and have the ability to push the 

intervention to the organizational leaders. The change agents were the intervention 

registered nurses who were clinical experts who had typically been ancillary to the 

actual discharge process. The PI was the innovation champion who had the ability to 

overcome barriers within the organization and contribute to the overall success of the 

intervention.  

Summary 

The discharge process is a high-risk process that involves numerous patient 

safety concerns. Nursing professionals are crucial since they touch the patient at all 

transitions of care. Studies thus far have targeted portions of the discharge process 

(mainly medication reconciliation) and are limited as to the nurse’s and patient’s role in 

the healthcare organization. 

An adaptation of Rogers’ diffusion of innovations was used as a theoretical 

framework to conduct this study. Patient characteristics have been incorporated into the 
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framework as a relevant aspect to the discharge planning process. The portions of the 

framework tested in this study was the evidence-based discharge planning protocol and 

its effects on discharge time, length of stay, patient satisfaction, variable cost per case 

and safe discharge and its effects on medication reconciliation rates and 30 day 

readmission rates. 
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CHAPTER THREE: METHODS 

 This chapter explicates the design of the study, the sample, and the study 

intervention. A description of the instruments, data collection procedures, ethical 

considerations, and data analysis procedures are included. 

Design 

 The study was conducted using a two-group posttest random assignment 

experimental design. The independent variable was a nurse-driven evidence-based 

discharge planning protocol. The dependent variables were medication reconciliation 

rates, 30-day readmission rates, discharge time, length of stay, direct cost per case, 

and patient satisfaction scores. Operational and conceptual definitions were 

summarized in Table 1. 

 The study design is shown below: 

  R  X  O 

  R          O 

 R – Randomization of subjects to groups 

 X -  Nurse-driven discharge planning innovation 

 O -  Posttest measures 

Sample 

 A priori power analysis for an independent group two-tailed t-test was performed 

by computer software. Estimations of standard deviations and population means were 

obtained from a prior study on the variable of overall patient satisfaction with discharge 
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planning. To have a resultant 80% power, a medium effect size of 0.5, and a 

significance of 0.05, it was determined that 128 subjects would be needed (64 in each 

group). 

 After implementation of the study and with further review of the patient safety 

literature it was determined that the main variable of interest was medication 

reconciliation rates. After a year of data collection an interim power analysis for an 

independent group one-tailed t-test was performed by computer software on the main 

variable of medication reconciliation after enrolling 40 subjects (experimental group = 17 

and control group = 23) after a one-year period of data collection. (An additional subject 

was enrolled using random assignment but data collection had not occurred; therefore, 

the subject’s data was not included to the power analysis). Using population means of 

10.0 and 71.5 and a standard deviation of 22.1 (effect size of 2.8), the power analysis 

revealed a resultant 100% power. Since randomization did not result in equalization of 

groups and after consultation with the dissertation chair (Dr. Byers) a decision was 

made to enroll 5 more subjects using quota sampling to have equal numbers in the 

experimental and control group for a total of 46 subjects.    

Inclusion and Exclusion Criteria 

           The following inclusion criteria were used to enroll subjects into the study: 

1. Age 18 or older 

2. Scheduled for short stay hospitalization 

3. First-time cardiac implant placement 

4. Able to see and hear 
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5. Able to communicate in English 

6. Scheduled for discharge to home post cardiac implant procedure 

Subjects who met the following criteria were excluded for participation in the study: 

1. Scheduled for inpatient admission 

2. History of cardiac implant placement 

3. Unable to see and hear 

4. Complication post cardiac implant procedure requiring inpatient admission 

Intervention 

 The intervention was designed to be a significant change from the traditional 

discharge process in which nurses were dependent upon a physician to initiate the 

discharge process. The intervention empowered nurses to assess and educate patients, 

reconcile medications, and discharge patients under protocols without having to wait for 

physician input or written orders. The discharge planning innovation drastically reduced 

the number of hand-offs required among caregivers and streamlined the entire 

discharge planning process.   

          All cardiac implant patients require specific education about their new device and 

discharge instructions that outline specific activity restrictions, what to do if their 

symptoms worsen, incisional care, follow-up appointments, and medications. The 

intervention allowed specially trained intervention registered nurses to spend one-on-

one time with the patient without the time constraints of caring for other patients. The 

intervention RN was the process owner and was able to focus solely on individual 
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patient assessment, education, and medication reconciliation thereby streamlining the 

discharge process.  

         The traditional discharge planning process involved the coordination of numerous 

caregivers, which created delays. The actual discharge planning process was not 

initiated until the physician or mid level provider conducted patient rounds to assess 

readiness for discharge and wrote orders for to discharge the patient. Most physicians 

in this practice conducted rounds in the early afternoon after completing their scheduled 

cases in the cardiac catheterization laboratory or after the completion of their office 

hours. In time of high census and increased patient acuity, the physicians often 

addressed needs of higher acuity patients first and completed patient discharge rounds 

later in the day. This practice resulted in later discharge times and organizational 

throughput issues due to a lack of available beds for patients waiting in the emergency 

department. In the standard discharge process, delays in discharge were also attributed 

to waiting for a cardiac rehabilitation nurse to provide patient education about the 

cardiac implant device. Bedside nurses focused on caring for patients newly admitted to 

the unit and completing interventions for patients that required immediate attention 

before implementing discharge orders, causing further discharge delays.           

 Prior to the pilot study, education on the discharge planning protocol, medication 

reconciliation, and physical assessment of the post procedure cardiac implant patient 

was provided to the intervention registered nurses (IRN) by the principal investigator 

and the electrophysiology physicians. Two IRNs were selected to participate in the 

study due to their specialized expertise in cardiovascular and critical care nursing. One 

IRN was the clinical educator for the cardiac units at the healthcare organization and the 
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other IRN functioned as a clinical outcomes specialist with overall responsibility for the 

implementation of quality initiatives within the healthcare organization. Both IRNs (early 

adopters) have baccalaureate degrees in nursing and are pursuing of their master’s 

degrees.  

 The PI was also a member of the IRN team. The PI (innovation champion) 

trained the registered nurses on the discharge planning innovation and the process of 

medication reconciliation. Inter-rater reliability was established during the pilot study for 

medication reconciliation and the discharge planning innovation. The electrophysiology 

physicians (opinion leaders) provided an overview of cardiac implant placement and the 

assessment parameters necessary for patient discharge.  

  Figure 3 depicts the standard process flow for the discharge planning. Figure 4 

depicts the process flow for the discharge planning innovation. 



 

 

 
Figure 3: Standard Discharge Process 
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Figure 4: IRN Discharge Planning Innovation 

 

 

 

 

 



 

 Once the patient was randomized into the experimental group, a member of the 

research team was notified by the PI to review the patient’s history and nursing 

assessment via the electronic medical record. The morning following the cardiac implant 

procedure, the IRN assessed the patient for readiness for discharge. Table 2 outlines 

the clinical and process indicators necessary to assess for discharge readiness. 

 

Table 2: Clinical and Process Indicators to Assess for Discharge Readiness 

Review of EMR and paper chart for any complications throughout the evening 

Vital signs reviewed in the EMR and within normal limits 

Cardiac monitoring shows properly functioning cardiac implant 

Morning CXR obtained and without evidence of pneumothorax  

Written documentation of cardiac implant check by pacemaker representative indicating 

appropriate thresholds and implant function 

Incision inspected and without signs and symptoms of excess redness, swelling, or 

drainage 

Access sites without redness or evidence of hematoma, neurovascular checks within 

normal limits 

Physical assessment within baseline for patient 

 
 

 If the patient met criteria per the discharge planning innovation, the IRN educated 

the patient and family members on post procedure care, what to do if their symptoms 

worsen after discharge, follow-up appointments, activity, diet, and care of the incision 

site. If the patient did not meet the criteria for discharge, a call was placed to the 

physician or mid-level provider. All medications were reconciled per the process 

outlined in Figure 5. Preprinted educational materials regarding cardiac implants and 
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the patient’s medications was  given to the patient along with any prescriptions left in 

the patient chart by the physician post procedure. For those patient’s who were on oral 

anticoagulants, a call was placed to the mid-level provider for discharge anticoagulant 

orders and directions for laboratory follow-up appointments. The written educational 

materials were obtained from the healthcare organization’s Intranet and the Cardiac 

Rehabilitation Department. All patient educational materials were reviewed by the PI to 

guarantee that the content met quality standards. The IRN then discontinued all 

intravenous lines and cardiac monitoring equipment. A formal discharge order was 

written by the IRN and the bedside caregiver was notified of the patient’s readiness for 

discharge. The IRN, family members, or clinical technician then escorted the patient to 

the lobby for discharge. The Unit Secretary was notified to discharge the patient from 

the EMR. The day after discharge, the PI conducted a scripted follow-up phone call to 

ask the patient questions about follow-up care, the incision site, if prescriptions had 

been filled and overall satisfaction with the hospital.  

Pilot Study 

 Following Institutional Review Board approvals, a pilot study was conducted on 

four patients at the healthcare facility to assure that the research methods were sound 

and that the electrophysiology physicians, mid-level providers, office staff, IRNs, 

bedside caregivers, and ancillary staff of the healthcare organization understood the 

intervention and the data collection procedures. Data from the four subjects in the pilot 

study were not included in the final analysis. 
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 Inter-rater reliability of the discharge planning innovation and the medication 

reconciliation process was established during the pilot study. Inter-rater reliability of the 

discharge planning innovation was established with the PI and the IRN. A written data 

collection protocol was established and all required tasks and skills were reviewed with 

the IRNs prior to the pilot study. Each IRN met with the electrophysiology physician to 

review the physical assessment parameters necessary for patients after cardiac implant 

placement. Inter-rater reliability for the medication reconciliation process was 

established with the unit-based pharmacist, PI, IRN, and the electrophysiology 

physician. All four patients in the pilot study had medication reconciliation completed 

independently by the IRNs and the PI to ensure that the same medications were 

observed and reconciled. Midway through data collection the process was reaffirmed.   

Instruments 

 All instruments were pilot tested with a volunteer group of four cardiac implant 

patients to assess the clarity of instructions and the amount of time needed to complete 

them. The Hospital Discharge Survey was developed by the PI and pilot tested on a 

volunteer group of fifteen post-cardiac intervention hospitalized patients. 

Medication Reconciliation 

 Medication reconciliation is the process of identifying the most accurate list of all 

medications a patient is taking, including name, dosage, frequency, and route, and 

using this list to provide correct medications for patients in the healthcare system 

(Institute for Healthcare Improvement [IHI], 2004). Reconciliation involves comparing 
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the patient’s current list of medications against the physician’s admission, transfer, or 

discharge orders. After discharge from the healthcare organization, it is extremely 

important to compare the patient’s discharge medication orders with the current 

medication administration record. If a medication a patient has been receiving in the 

hospital is not on the discharge orders, and there is no acceptable documentation of 

why the medication has been omitted, the nurse or pharmacist should contact the 

physician to verify whether or not to continue the medication. Figure 5 outlines the 

discharge medication reconciliation process. 
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Figure 5: Medication Reconciliation Process 
 

 
Appendix A outlines the data collection form for medication reconciliation. 

Length of Stay 

 Length of stay (LOS) is a term used to measure the duration of a single episode 

of hospitalization. LOS was calculated in hours and minutes. LOS started when the 
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patient had completed the cardiac implant procedure and was transferred form the 

cardiac catheterization laboratory to the cardiac post-procedure area. The post 

procedure admission time is reflected in the EMR. The time of discharge is noted by a 

nursing progress note that is time and date stamped with the actual discharge time or is 

noted in the EMR as the time the patient was discharged from the nursing unit 

(Appendix B). 

30-Day Readmission Rate 

 Thirty-day readmission rates are defined as patients readmitted to the hospital up 

to 30 days after discharge. Causes of readmissions were categorized into structure, 

process, or outcomes to determine causative factors for readmission back to the 

healthcare facility (Appendix C). 

Variable Cost per Case 

 Variable cost per case refers to a cost associated with output charges for the 

patient. Variable cost per case and overall patient charges were obtained from the 

healthcare organization’s cost accounting system for each study participant. Appendix D 

outlines the data collection form for variable cost per case and total charges. 

Follow-up Discharge Phone Call 

 All patients in the intervention group received a post discharge follow up phone 

call from the PI. The PI used an eight-question script that assessed post discharge care, 
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patient perceptions, medications, follow-up appointment time, the incision, and 

understanding of the discharge instructions (Appendix E). 

American College of Cardiology National Cardiovascular Data Registry (ACC-
NCDRTM) 

 The ACC-NCDR™ is a Web-based, audited registry, which is designed for ICD 

data reporting (American College of Cardiology [ACC], 2006). The Centers for Medicare 

and Medicaid Services mandates that all hospitals collect data on all implants placed in 

Medicare patients. The registry collects demographic data and looks to see who is 

receiving implants, who is implanting the device, what device is being implanted and 

how is it programmed, and what are the in-hospital outcomes (ACC, 2006). A 

demographic tool was adapted from the ACC-NCDRTM form (Appendix F). 

Hospital Discharge Survey 

Patient satisfaction was measured using the Hospital Discharge Survey 

(Appendix G). The Hospital Discharge Survey is a 10-item tool that was adapted from 

The Hospital Consumer Assessment of Healthcare Providers and Systems 

(HCAHPSTM) and Press-Ganey. The Hospital Discharge Survey was adapted to 

measures the domain of discharge information (3 items), overall rating of the hospital (2 

items), and demographic information (5 items). The discharge items included extent you 

felt ready to discharge, speed of discharge and instructions for care at home on a 1-5 

Likert- scale. Overall rating of the hospital included at 0-10 rating of the hospital and a 
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1-4 Likert scale for would you recommend the hospital. A composite satisfaction score 

was calculated ranging from 4 to 29.  

 Content validity of the survey was established by a group of clinical experts in 

discharge planning at the healthcare facility. Readability statistics of the Hospital 

Discharge Survey showed a Flesch-Kincaid grade level of 6.6 and a Flesch reading 

ease of 70.1. The Hospital Discharge Survey was pilot tested for readability, usability, 

and internal consistency on a group of 15 post-cardiac intervention patients. The time to 

complete the survey was 10 minutes. Post hoc reliability statistics showed an overall 

Cronbach’s Alpha of 0.562 based on standardized items for four categories on the 

discharge survey: efficiency, readiness, instructions, and global satisfaction.   

Data Collection Procedures 

 The following steps were completed as part of the data collection. Detail 

regarding these steps follows. 

1. Recruit participants 

2. Obtain informed consent 

3. Randomize into intervention or control group 

4. Notification of IRN to review EMR for intervention patients 

5. Discharge planning innovation/ medication reconciliation for intervention group 

6. Follow up phone call by the PI the day after discharge for intervention patients 

7. Hospital Discharge Survey taken by PI to physician’s office to be completed by 

the patient during follow up office visit (7-10 days post discharge).  
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8. Review of EMR 3 days post discharge to record LOS, discharge time, and 

medication reconciliation rates. 

9. 30 days post discharge, PI reviewed EMR for any readmission to the healthcare 

facility.  

10. Account number sent to contact in finance office to obtain direct cost per case. 

11.  Focus groups conducted after data collection complete. 

Ethical Considerations 

 The study involved minimal risk. Expedited review was sought and granted by 

the University of Central Florida Institutional Review Board (IRB) (Appendix H). 

Expedited review was also sought and granted by the healthcare organization that 

provided the setting for the research study. Written informed consent was obtained 

during one-on-one meetings between the PI and potential participants. 

Recruitment and Consent Process 

 The research was conducted between December 2006 and January 2008. The 

PI had access to the cardiac catheterization schedule and all participants who met the 

inclusion criteria were approached for informed consent. All patients scheduled for 

short-stay cardiac implant placement were explored for applicability to the defined 

inclusion and exclusion criteria. All patients meeting the inclusion criteria were 

approached for participation in the study. If the patient verbally agreed to participate, 

informed consent was obtained by the PI. A written consent was obtained and a copy of 

the consent form was given to the patient.  
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Implementation of the Intervention 

 Following informed consent from each participant, the subjects were randomized, 

a copy of the signed informed consent was provided to the participant (Appendix I), and 

demographic data were collected. Randomization was accomplished by means of  

sealed envelopes that denoted membership in either the experimental or the control 

group. All sealed envelopes were shuffled and the contents were unknown to the 

Principal Investigator (PI) .  The envelope was opened after the individual had 

consented to participate in the study and had signed the informed consent. Notification 

was made to the individual IRN once the patient was randomized into the intervention 

group. The IRN reviewed the patient’s history and physical and home medications in the 

EMR. The day after the procedure the IRN or PI reviewed the patient’s vital signs, 

cardiac telemetry, and EMR. Verification of the morning Chest X-ray (CXR) and 

interrogation of the patient’s cardiac implant were verified in the EMR and paper 

medical record. Medication reconciliation was completed and any unclear medications 

were called to the electrophysiology physicians or discussed with the patient for 

clarification. The patient’s dressing was removed and the incision site inspected. A 

physical assessment was conducted by the IRN to assess the patient’s readiness for 

discharge. If the patient was ready for discharge, the IRN filled out the healthcare 

organization’s discharge instruction sheet and printed out information on any new 

medications. The IRN then educated the patient and family on their individual discharge 

instructions and discharged the patient. The day after discharge, the PI conducted the 

post cardiac implant follow-up phone call and delivered a copy of the Hospital Discharge 
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Survey to the electrophysiology physician’s office. After the patient’s follow-up visit, the 

PI picked up the survey.  

 Three days following the patient’s discharge, the PI reviewed the EMR and 

completed the medication reconciliation data collection form. Thirty days post discharge, 

the PI reviewed the EMR for any readmission within 30 days. 

Data Analysis Procedures 

 Descriptive and inferential statistics was used to describe the sample and to 

evaluate the hypotheses using Statistics for Social Scientists (SPSS) v 14.0 and Minitab 

15. Demographic data were evaluated via descriptive statistics, independent t-tests, and 

chi square. Independent t-tests and Mann-Whitney U tests with a comparison between 

means was done to determine if there are statistically significant differences between 

the control group and the experimental group with regards to length of stay, readmission 

rates, variable cost per case, actual charges, medication reconciliation rates, and 

patient satisfaction. 

Summary 

 Chapter 3 has outlined the research design, defined the variables, and described 

the population and sample for the research study. Identification of the setting, ethical 

considerations, instruments, and a detailed description of the data collection protocol 

has been outlined along with the plans for data analysis. 
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CHAPTER FOUR: RESULTS 

 Characteristics of the participants are described in this chapter as well as type of 

primary insurance coverage, highest grade level of school, and type of cardiac implant. 

Findings related to length of stay, variable cost per case, 30-day readmission rates, 

medication reconciliation rates, and patient satisfaction scores are reported. 

 The Statistical Package for Social Science (SPSS) v 14.0 and Minitab 15 were 

used to conduct analyses, generate tables, and construct graphs. All data were 

screened to assess for outliers and to determine if assumptions were met for the 

proposed statistical analyses. Hypotheses were tested by means of t-tests (continuous 

data), Mann-Whitney U (continuous data with non-normal distributions), and chi square 

analysis (categorical data). The default level of significance for rejection of the null 

hypothesis was 0.05 (alpha α). Since all hypotheses were directional, one-tailed tests 

were run. Demographic data related to the sample are shown in Table 3, and data 

related to the hypotheses are listed in Table 4. 

Description of Participants 

 Fifty-three participants were enrolled in the study:  25 (47%) in the experimental 

group and 28 (53%) in the control group. Forty-six (86%) participants completed the 

study, with 23 subjects in each group. Of the seven who did not finish, all were 

involuntary withdrawals. These seven participants required admission to the hospital as 

inpatients related to complications associated with the procedure. Two were admitted to 

the critical care unit (one for a myocardial perforation and the other for prolonged 

hypotension); two patients had a pneumothorax post procedure requiring the placement 
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of a chest tube; and three participants required medical treatment for pre procedure co-

morbid conditions. 

Characteristics of Participants 

 The sample consisted of 14 females (30%) and 32 males (70%).  The overall 

mean age for participants was 73.5 with ages ranging from 47 to 90 years of age. The 

type of insurance for the sample included 85% Medicare (n=39) and 15% commercial 

insurance (n=7).. All but one participant reported English as their primary language. Of 

the thirty-seven participants that completed the Hospital Discharge Survey 3% (n=1) 

reported less than an 8th grade education, 3% (n=1) some high school but did not 

graduate, 38% (n=14) high school or equivalent, 31% (n=12) some college, 11% (n=4) 

college graduate, and 14% (n=5) more than a 4 year college degree. 

  Data were analyzed to determine equivalence of subjects randomized to each 

group. No difference was found in age, type of insurance, type of cardiac implant , 

education, and language. Using Chi-square analysis, no differences were noted 

between control and experimental groups on the following variables: gender (χ2 = .411, 

df = 1, p = .522), type of insurance (χ2 = .168, df = 1, p = .681), education (χ2 = 5.90, df 

= 5 p = .316), or type of cardiac implant (χ2 = 1.48, df = 2, p = .478). Figure 6 shows the 

type of cardiac implant between the two groups. An independent samples t-test with 

equal variances found no significant age difference between groups t(44) = -.164, p = 

.870.   
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Table 3: Characteristics of Participants (n = 46) 
General Characteristic Both Groups 

(n = 46) 
Experimental 

(n = 23) 
Control 
(n=23) 

P-Value 

Gender 
Female 
Male 

 
14 (30%) 
32 (70%) 

 
  6 (26%) 
17 (74%) 

 
  8 (35%) 
15 (65%) 

.522a 

Mean Age years (s.d.) 
Range (years) 

73.5 (9.67) 
47-90 

73.26 (10.28) 
47-90 

73.74 (9.43) 
52-86 

.870b 

Type of Insurance 
Medicare, n (%) 
Commercial n, (%) 

 
39 (85%) 
  7 (15%) 

 
20 (87%) 
  3 (13%) 

 
19 (83%) 
  4 (17%) 

.681a 

Race 
White, n (%) 

 
46 (100%) 

 
23 (100%) 

 
23 (100%) 

 

Language 
English 
Spanish 

 
45 (98%) 
  1 (2%)    

 
23 
  0 

 
22 
  1 

 

Education, n (%) 
8th grade or less 
Some high school, did not graduate 
High school or GED 
Some college or 2 year degree 
4 year college graduate 
More than 4 year college degree 
Total 

 
  1   (2.2%) 
  1   (2.2%) 
14   (30.4%) 
12   (26.1%) 
  4   (8.7%) 
  5   (10.9%) 
37 

 
  0   (0%) 
  1   (5%) 
10   (50%) 
  5   (25%) 
  1   (5%) 
  3   (15%) 
20 

 
  1 (5%) 
  0 (0%) 
  4 (24%) 
  7 (41%) 
  3 (18%) 
  2 (12%) 
17 

.316a 

Type of Cardiac Implant, n (%) 
Permanent Pacemaker 
Implantable Cardioverter Defibrillator 
Biventricular Implantable Cardioverter 

 
21(46%) 
  4 (8%) 
21 (46%) 

 
12 (53%) 
  1 (4%) 
10 (43%) 

 
  9 (39%) 
  3 (13%) 
11 (48%) 

.478a 

a  p-value Chi-square test for independence 
b p-value for independent samples t-test 
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Figure 6: Type of Cardiac Implant 
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Table 4: Outcomes of Hypothesis Testing 
Outcomes Mean (s.d.) 

 
Median Min/Max P-Value 

Average Length of Stay (hrs/min) 
Experimental (n = 23) 
Control (n = 23) 

 
26:07 (7:16) 
27:44 (7:15) 

 
24:37 
26:09 

 
21:26-50:06 
21:17-52:59 

.014a 

Discharge Time of Day (hr/min) 
Experimental (n = 23) 
Control (n = 23) 

 
10:48 (0:55) 
12:44 (1:55) 

 
10:35 
12:38 

 
  8:51-12:37 
10:03-17:48 

.000b 

Variable Cost per Case ($) 
Experimental  (n = 20) 
Control (n = 23) 

 
14,970 (5,062) 
15,718 (4,203) 

 
15,753 
15,727 

 
4279-20085 
4464-19693 

.437a 

Actual Charges ($) 
Experimental (n = 20) 
Control (n = 23) 

 
49,565 (33,090) 
55,805 (32,143) 

 
26,605 
64,769 

 
19411-93302 
18204-93758 

.403a 

Readmission within 30 Days   
Experimental, n = 3 
Control, n = 2 

 
 
 

 
 
 

 .520c 

Medication Reconciliation 
 (% unreconciled) 
Experimental (n =23) 
Control (n =23) 
Unreconciled discharge medications 
Experimental (n=23) 
Control (n=23) 

 
 
8.869 (18.42) 
71.82 (21.39) 
 
.565 (1.079) 
6.13 (3.507) 

 
 
.000 
75.00 
 
.000 
6.00 

 
 
0.00-80.00 
0.00-100.00 
 
0.00-4.00 
0.00-12.00 

.000b 

DC Composite Score 
Experimental  (n = 20) 
Control (n = 17) 

 
26.50 (2.69) 
25.00 (3.16) 

 
27.50 
26.00 

 
19.00-24.00 
17.00-24.00 

.05a 

Overall Health 
Experimental (n = 20) 
Control (n = 17) 

 
2.60 (.754) 
3.12 (.697) 

 
3.00 
3.00 

 
1.00-4.00 
2.00-4.00 

.02a 

a p-value Mann-Whitney U Test (one-tailed) 
b p-value for independent samples t-test (one-tailed) 
c p-value Chi-square test for independence 
 

 
 Hypothesis 1: The implementation of a nurse-driven discharge planning protocol 

for patients undergoing a cardiac implant will result in reduced length of stay when 

compared to patients receiving traditional discharge planning services. 

 The mean length of stay was 26 hours and 7 minutes for the experimental group 

and 27 hours and 44 minutes for the control group. Data were non-normally distributed, 

and a Mann-Whitney U test was conducted to evaluate the hypothesis that patients 

receiving the nurse-driven discharge planning protocol had a lower length of stay than 
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patients receiving traditional discharge planning services. Participants in the 

experimental group (M = 26:07, SD = 7:16) had on the average a lower length of stay 

than those in the control group (M = 27:44, SD =7:15); The results of the test were in 

the expected direction and significant, z = -2.197, p = .014 (one-tailed). Patients in the 

experimental group had an average rank of 19.15, while patients in the control group 

had an average rank of 27.85.  

             Data were screened for outliers with four outliers removed. An independent 

samples t-test with equal variances assumed was conducted to evaluate the hypothesis 

that patients in the experimental group had a lower length if stay compared to those in 

the control group; t(40) = -2.72, p = .005. The 95% confidence interval for a difference in 

means ranged from -0:25 to – 2:58. On the average, patients in the experimental group 

were discharged in 23 hours and 58 minutes (SD=1:32) and patients in the control 

group in 25 hours and 41 minutes (SD= 2:25).  

            Results of both the Mann Whitney U test and an independent samples t-test 

supported by the hypothesis. Figure 7 shows the distribution of the two groups. 
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Figure 7: Error Bars Length of Stay 
 
  

 
 Hypothesis 2: The implementation of a nurse-driven discharge planning protocol 

for patients undergoing a cardiac implant will result in earlier discharge times when 

compared to patients receiving traditional discharge planning services. 

 An independent samples t-test with unequal variances was conducted to 

evaluate the hypothesis that a nurse-driven discharge planning protocol will result in an 

earlier discharge time; t(31.44) = -4.246, p = .000. Patients in the experimental group 

were discharged at an average time of 10:48 am compared to those in the control who 
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were discharged at an average time of 12:44 pm. The hypothesis was supported by the 

study results. Figure 8 shows the distribution of the two groups 

 

  

Figure 8: Error Bars of Discharge Time 
  

 
 Hypothesis 3: The implementation of a nurse-driven discharge planning protocol 

for patients undergoing a cardiac implant will result in a decreased variable cost per 

case when compared to patients receiving traditional discharge planning services. 

 Average variable costs per case were $14,970 for the experimental group and  

$15,753 for the control group. Data were non-normally distributed.  A Mann-Whitney U 
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test was conducted to evaluate the hypothesis that patients receiving the nurse-driven 

discharge planning protocol had a lower variable cost per case than patients receiving 

traditional discharge planning services. The results of the test were in the expected 

direction and not significant, z = -.219, p = .437 (one-tailed). Patients in the 

experimental group had an average rank of 21.55, while patients in the control group 

had an average rank of 22.39. The hypothesis was not supported by the study results. 

Figure 9 shows the variable cost per case distribution for the two groups. 
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Figure 9: Variable Cost per Case Distribution 
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 Hypothesis 4: The implementation of a nurse-driven discharge planning protocol 

for patients undergoing a cardiac implant will result in reduced 30-day readmission rates 

when compared to patients receiving traditional discharge planning services. 

 Readmission rates were low for both groups. Three subjects from the 

experimental group and two subjects from the control group were readmitted. A chi-

square analysis was conducted to evaluate whether 30-day readmission rates were 

lower in the experimental or control group. Readmission to the healthcare facility within 

30-days was not significantly different between groups (χ2 = .414, df = 1, p = .520). The 

hypothesis was not supported by the study results. Figure 10 shows a clustered bar 

chart of readmission for the experimental and control group. 
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Figure 10: A Clustered Bar Chart of Readmission  
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 Hypothesis 5: Cardiac implant patients who receive a nurse-driven discharge 

planning protocol will have greater rates of medication reconciliation at the time of 

discharge when compared to patients who receive traditional discharge planning 

services.   

 An independents sample t-test with equal variances assumed was conducted to 

evaluate if medication reconciliation rates were greater for the experimental group or the 

control group. Participants in the experimental group (M = 8.869, SD = 18.42) had on 

the average a lower percentage of unreconciled medications than those in the control 

group (M = 71.82, SD = 21.39); t(44) = -10.69, p = .000. The 95% confidence interval for 

a difference in means ranged from -74.82 to -51.09.  

 Forward logistic regression was conducted to determine if being in the 

experimental was a predictor of medication reconciliation (reconciled or unreconciled 

medications). Regression results indicate that the overall model was statistically reliable 

in distinguishing reconciled medications (-2 Log Likelihood=36.49; χ2(1)=24.109, 

p=.000). The odds of having all medications reconciled in the experimental group were 

significantly higher (odds ratio 50.27; 95% CI 5.62-450.22; p=.000).  

 Results of both t-test and logistic regression supported the research hypothesis. 

Figure 11 shows the error bars for both groups. 
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Figure 11: Error Bar of Medication Reconciliation 
 
 

 Hypothesis 6: The implementation of a nurse-driven discharge planning protocol 

for patients undergoing a cardiac implant will result in greater patient satisfaction scores 

when compared to patients receiving traditional discharge planning services. 

 The ten item Hospital Discharge Survey was used to measure patient 

satisfaction. Items one through three on the Hospital Discharge Survey measured 

discharge readiness, speed of discharge, and instructions for care at home. Items four 

through five measured the overall rating of the hospital. Scores on these five items 

generated an overall discharge composite score ranging from 4-29. The mean score for 
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the experimental group was 26.50 and 25.00 for the control group. Data were not 

normally distributed. A Mann-Whitney U test was conducted to evaluate the hypothesis 

that patients receiving the nurse-driven discharge planning protocol had higher patient 

satisfaction composite scores compared to patients receiving traditional discharge 

planning services. The results of the test were in the expected direction and significant, 

z = -1.617, p = .05. The control group had an average rank of 15.91, while the 

experimental had an average rank of 21.63. The hypothesis was supported by the study 

results. Figure 12 shows the distribution of the two groups. 
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Figure 12: Discharge Composite Score 
 

 
 Another variable measured on the discharge survey was overall health. The 

mean was 2.60 for the experimental group and 3.12 for the control group. Data were not 

normally distributed. A Mann-Whitney U test was conducted on the discharge 

demographic of overall rating of health. The results of the test were significant, z = -

1.972, p = .02. Participants in the experimental group had an average rank of 16.10, 

while participants in the control group had an average rank of 22.41. The results show 

that patients in the experimental group had a higher rating of their overall health when 

compared to the control group Figure 13 shows the distributions for both groups. 
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Figure 13: Overall Health 
 

Discharge Survey Comments 

 The Hospital Discharge Survey provided a space for comments from the 

participants. Table 5 lists all comments from the survey. 
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Table 5: Hospital Discharge Survey Comments 

Group Comments 
Control 

 
The nurses were very good. At night there was too 
much noise from the nurse’s station. 
 

Control 
 

I was never told that I would be here overnight. I 
had to wait for a room and there was only one 
bathroom for 25 patients in the recovery room. 
 

Control 
 

 

The nursing care was extraordinary. The problem 
we noticed was pill distribution with Sinemet. He 
takes pills every 2 hours. We made every effort to 
communicate between xxx, preadmissions, nursing 
and Dr xxx’s office but there were gaps on his 
meds and this caused increased symptoms. Meds 
process improvements (pharmacy protocol 
interfered with meds). 
 

Control 
 

Hospital care excellent; however, patient in second 
bed kept me and the nurses awake. 
 

Control 
 

Second floor operating area was very patient 
oriented 
 

Control 
 

Failure to notify next of kin. Discharge and 
physician care great. Nurses also wonderful. 
 

Control 
 

Had very good experience with discharge and care 
at hospital. 
 

Experimental 
 

Excellent care! 
 

Experimental 
 

Everything seemed to go smoothly. Nurse (xxx) 
was great. 

 
Experimental 

 
Discharge process very good 
 

Experimental Ask for insulin, no air conditioning until discharge 
time, no nurse to talk before discharge 

 
Experimental 
 
 

Had to wait a couple of hours to get pacemaker 
checked so late breakfast but got out couple hours 
late is all. Xxx did a good job discharging. 

Experimental 
 

All very good 
 

Experimental 
 

Very satisfied 
 

Experimental 
 

Generally good but when trans to perm room after 
surgery was put in bed with blood everywhere. 
Patient should be cleaned up. 
 

Experimental 
 

Excellent nursing care 
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Summary 

 The nurse-driven discharge planning protocol resulted in a lower length of stay, 

earlier discharge times, lower rates of unreconciled medications, and higher patient 

satisfaction scores, supporting the research hypotheses. Additionally, overall rating of 

health was higher in the experimental group. The research hypotheses of decreased 

variable cost per case and a reduction on 30-day readmission rates were not supported 

by the research study.  
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CHAPTER FIVE: DISCUSSION 

 This chapter discusses the findings and conclusions of the study and relates 

those findings to the review of the literature and to the guiding theoretical framework for 

the research study. Several results are cutting edge and have major implications for 

patient safety, nursing professional practice, and organizational efficiency. Limitations of 

the study as well as implications for clinical practice and future nursing research are 

identified and discussed 

Hypothesis One:  Length of Stay 

 The study found that the implementation of a nurse-driven evidence-based 

discharge planning protocol was associated with a decrease in overall length of stay as 

compared to the control group. The average length of stay was over 1 hour and 43 

minutes earlier in the experimental group. The average length of stay was 23 hours and 

58 minutes for the experimental group and 25 hours and 41 minutes for the control 

group. Decreased lengths of stay are extremely important to healthcare organizations 

who strive to improve patient throughput. If elective surgical cases can be placed in an 

inpatient bed earlier, healthcare organizations can occupy beds with cases that provide 

additional revenue to the healthcare organization. If the healthcare organizations are 

reimbursed by a diagnosis related group (DRG) payment and can discharge before the 

target length of stay duration they still receive the full DRG payment and can make 

additional revenue. 

              The findings support the patient throughput issues identified in research 

studies by Scalise (2006) and Liu, Hobgood, and Brice (2007) of inefficient processes, 
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ED overcrowding, poor communication, percentage of outliers, avoidable days, and 

length of stay for medical surgical patients. The use of a nurse driven discharge protocol 

was able to overcome throughput issues (length of stay on medical-surgical units, 

inpatient bed utilization) that were identified by Scalise (2006). A decrease in length of 

stay can provide accelerated admissions to inpatient units and potentially decrease the 

amount of time a patient has to wait in the emergency department for an inpatient bed.  

 An additional throughput issue contributing to the length of stay for subjects in 

the study related to delays in obtaining results of the morning chest radiograph. Part of 

the assessment for readiness to discharge was verification of the morning chest x-ray to 

verify the absence of a pneumothorax post procedure. All morning chest x-rays are 

scheduled and obtained by 6 am. Three participants in the experimental group did not 

have the chest x-ray completed when the PI or IRN completed discharge rounds in the 

morning. Chest radiograph results were delayed secondary to overcrowding and 

increased patient volume in the ED. ED patients were a priority for the radiology 

department which caused a delay for all other patients in the health care facility. LOS 

was increased by 90 minutes to 2 hours awaiting the x-ray results. As innovation 

leaders and early adopters, the PI and the IRN were able to call the radiology 

department to expedite the morning x-ray; however, delays in obtaining results were 

common.   

         The results of hypothesis one do not support the findings of Preen et al (2005) 

who studied the impact of a coordinated hospital discharge plan and its effects on 

hospital length of stay, quality of life, and satisfaction with discharge procedures. The 

authors found that the impact of a hospital-coordinated discharge plan affected quality 
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of life for the patient and provider and improvements with discharge planning but no 

difference was found in hospital length of stay. The results on length of stay for the 

experimental group indicate that a coordinated nurse driven protocol can lower length of 

stay in cardiac implant patients. 

Hypothesis Two: Discharge Time 

 The study found that the average discharge time was over 1 hour and 55 minutes 

earlier in the experimental group. The average time of discharge for the experimental 

group was 10:48 am compared to 12:44 pm for the control group.  The results show that 

a specially trained baccalaureate prepared nurse can impact discharge times and 

potentially improve patient throughput for health care organizations. Discharge of 

patients prior to noon is a goal for many acute care institutions; however, achieving the 

goal has not been demonstrated. This is a dramatic finding for healthcare organizations 

and is the first research study to evaluate the role of the RN in improving patient 

throughput. The findings supported the use of evidence-based practice in relation to 

discharge care to improve quality and efficiency in the health care system (Papes, 

2003).  

     The use of the evidence-based nurse-driven discharge planning protocol provided a 

support system to the bedside clinicians to assist with patient assessment and 

education. This corresponds with the research findings of McKenna, Ashton & Keeney 

(2004) which outlined the identification and importance of continued support to health 

care professionals when implementing evidence-based care. The bedside nurses who 

interacted with the PI and the IRN displayed a positive attitude and interest in the 
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discharge planning innovation. The research findings show that clinical leaders (the PI 

and IRNs) who were on the nursing unit had the ability to educate and break down the 

barriers to evidence-based practice. This supported the research findings of Olade 

(2003) who concluded that the development of a favorable attitude among nurses to 

integrate evidence into practice must involve clinical nurse leaders. Mid-way through the 

data collection process, bedside nurses were asking the PI if their patients were 

enrolled in the study and referred to any patient who received a cardiac implant as a 

“study” patient whether or not the patient was enrolled in the study. 

     The findings from the study supported those of Anthony et al. (2005) in relation to a 

newly engineered discharge process to improve communication and efficiency of a safe 

hospital discharge. This study used probabilistic risk assessment, process mapping, 

qualitative analyses, failure mode and effect analyses, and root case analysis to identify 

and address the sources of error at discharge. Inadequate patient education, lack of 

timely follow-up, and lapses in communication were found to impact health care 

organizations. The authors recommended a discharge process with clear role 

delineation and patient education. The authors also recommended a discharge process 

that begins before an actual discharge order is written.  

      The setting for this research study was a health care organization that had struggled 

with patient throughput issues and had targeted a discharge time of 11:00 am but never 

reached compliance with that standard. The experimental group had a one hour and 55 

minute earlier discharge time when compared to the control group. This resulted in an 

average discharge time before 11 am, which has a dramatic impact on patient 

throughput.  Earlier discharge times free up inpatient beds so emergency department 
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patients can be admitted to the nursing unit and patients waiting to be seen in the ED 

can receive treatment, thereby decreasing ED wait times. Prior to conduct of this study, 

many of the bedside nurses and physicians practicing at the health care organization 

struggled with time constraints and did not view a patient discharge order as a priority. 

Additionally, physicians would postpone inpatient rounds to later in the day, also 

resulting in delayed discharge time. This study demonstrated that a nurse-driven 

protocol can achieve hospital target times for discharge to improve throughput. The 

results correlate with the Rogers’ Diffusion of Innovation conceptual framework that 

guided this nursing research study. The significant finding of an earlier discharge time of 

10:35 am was viewed as a relative advantage (Rogers, 2003) for the bedside RN’s and 

the health care organization. The observability of the nurse-driven discharge planning 

innovation was supported by the research findings of an earlier discharge time in the 

experimental group.    

Hypothesis Three: Variable Cost 

 Variable costs per case and actual charges were not significantly different 

between the experimental group and the control group. The cost associated with each 

implant device differs with a permanent pacemaker the least expensive and the 

biventricular pacemaker the most expensive. The three experimental patients that spent 

additional time in the cardiac catheterization laboratory had additional costs associated 

with charges for recovery room time which may have caused an increase in actual 

charges and variable cost per case.  
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             The author was unable to capture the potential cost savings for the 

electrophysiology physicians. The physician time spent on patient discharge is not 

reimbursed and with the IRN discharge planning innovation, the physician would have 

additional time to round on new patient consults or spend more time in the office, which 

could result in additional revenue for the physician. The research literature is silent on 

cost savings associated with improvements in patient throughput and organizational 

efficiencies. Additionally, the cost of the time saved for the bedside caregivers was not 

captured. If patients can be safely discharged sooner in the day, the ability to turn over 

the bed quicker can result in increased revenue for the organization. Additionally, there 

was no additional cost associated with the IRNs as they were able to implement the 

discharge planning protocol during there normal working hours. 

Hypothesis Four: Readmission 

 The study found no difference in 30-day readmission rates between the 

experimental and the control group. Three participants were readmitted to the health 

care facility from the experimental group and two patients were readmitted from the 

control group. All five readmissions were due to outcomes after the procedure, none 

were due to structure or process. The two readmissions in the control group were 

associated with a cardiac arrest at home and physical injury to the pacemaker 

implantation site. The three readmissions in the experimental group were due to a deep 

vein thrombosis in the left arm, community acquired pneumonia, and pain management 

issues. One of these readmissions in the experimental group had a second readmission 

related to an acute dislodgement of a pacemaker lead (wire placed in the heart 
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chamber). Another of the readmissions was re-hospitalized for pain management 

issues. Interestingly, that same participant was readmitted for a third time with cardiac 

tamponade one week later that was due to a procedural microperforation that was not 

found on chest x-ray of CT scan on the second admission.  

        The results did not support the findings of Naylor and McCauley (1999) who found 

decreased readmission rates in patients that received a coordinated discharge planning 

and follow-up by an advanced practice nurse. The study involved an extensive 24-week 

discharge program and home follow up by an advanced practice nurse. Additionally, the 

results did not support the findings of Lappe et al. (2004) that found decreased 

readmission rates and mortality in cardiovascular patients who received a basic quality 

improvement program. The study followed patients for one year after a discharge 

medication program. The current study was conducted prior to discharge and limited 

follow up to one discharge phone call and an evaluation of 30-day readmission rates.    

Hypothesis Five: Medication Reconciliation 

 Participants in the experimental group had significantly lower rates of 

unreconciled medications when compared to the control group. The experimental group 

had a 50 times greater likelihood of having medications reconciled compared to the 

control group. These astounding findings support the use of a nurse-driven protocol for 

medication reconciliation. The findings supported numerous conceptual studies 

identified in the patient safety literature regarding medication errors during patient 

transitions of care (AHRQ, 2000; IOM, 1999; Leape et al., 1991; Leape, 1994; West & 

Reeves, 2005). The findings support the results of Manning et al. (2007) who used a 
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new discharge medication sheet to reduce self reported medication errors compared to 

a standard discharge education sheet and the research findings support the study by 

Boockar, LaCorte, Giambanco, Fridman, & Siu (2006) who found that medication 

reconciliation conducted by a pharmacist reduced the occurrence of discrepancy-related 

adverse drug events. The finding also support the research conducted by Kramer et al. 

(2007) that investigated the feasibility of implementing an electronic system for targeted 

pharmacist and nurse conducted medication reconciliation which found greater patient 

understanding of the medications prescribed after discharge, including medication 

administration instructions and potential adverse events. 

         The study supports the use of an innovation leader and identified early adopters to 

carry out the process of medication reconciliation for patients status post cardiac 

implant procedure. The PI and the IRNs identified several high alert medications 

(coumadin, anti-hypertensive medications, and insulin) that were not reconciled at 

transitions in care for several study participants. Numerous patients in the control group 

had the instructions to “resume home medications” on discharge instructions, which 

could lead to dangerous adverse drug events. In two cases, the PI had to reconcile 

medications with the experimental group subject and/or family member. In one case, 

amiodarone (an antidysrhythmic) was on the home medication list and was not 

reconciled post procedure. Upon interview with the participant it was found that the 

patient was told to discontinue the medication prior to the procedure. In this case, 

“resume home medications” would have included a medication that should have been 

discontinued. In another case, the antihypertensive Norvasc was not reconciled until the 

IRN interviewed the participant. 
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         This researcher found that a defined process for medication reconciliation and the 

clear delineation of a process owner facilitated accurate and complete reconciliation. 

Collaboration with the physician and the patient and/or family member was instrumental 

to accurately and safely reconcile medications at discharge. The results of hypothesis 

five underscore the importance of medication reconciliation across the continuum and 

specifically the importance of medication reconciliation for high-risk cardiac patients at 

discharge.  

Hypothesis Six: Patient Satisfaction 

  Patient satisfaction was significantly higher in the experimental group compared 

to the control group. The findings support the results of Preen et al (2005) who found 

that a hospital-coordinated discharge plan improved confidence with discharge 

procedures, discharge-planning involvement, health services access, and the opinion of 

discharge based on the previous experience of patients. The findings also support the 

work of Manning et al (2007) who found that patient satisfaction was higher for patients 

who received a discharge medication worksheet and specific discharge instructions. 

          Patient satisfaction was measured by the Hospital Discharge Survey. Overall 

patient satisfaction was high for both groups. Research participants in the experimental 

group received a follow up phone call by the PI the day after the procedure. Several 

issues were identified and resolved for the subjects in this group. For example, the PI 

intervened for a participant that was presumably having an allergic reaction (total body 

rash) to an antibiotic post procedure and was told to discontinue the medication and call 

the physician’s office immediately. Another participant requested home health care 

 81



 

during the follow up phone call which the PI then coordinated with the patient and the 

physician. Three participants had not looked at their incision site until the PI asked 

about their incision during the follow up phone call. Two participants had episodes of 

“light-headedness” and were told to call the physicians’ office to report their symptoms. 

This finding was important to assess because patients that have a successful cardiac 

implant experience greater cardiac output after the procedure. Typically, the same 

medications are continued post procedure, including diuretics. The symptoms of 

lightheadedness may be indicative of the need to alter medication dosages. The 

significance of these results can be related to the conceptual patient safety literature 

that emphasizes the importance of the multidisciplinary team and the involvement of the 

patient and family in their own healthcare. 

Focus Groups 

         After completion of the study, the PI conducted a focus group of the IRN’s, 

midlevel providers, and the electrophysiology physicians to give their opinions and 

impressions of the discharge planning innovation. The purpose of the focus group was 

to provide an organizational gestalt and obtain an overall perception of the discharge 

experience in order to lead to further improvement of the discharge process. 

The main comments from the IRNs centered on the medication reconciliation process 

and their personal satisfaction with having the time to spend with patients to deliver 

“high-quality” targeted education. The midlevel providers expressed satisfaction with the 

discharge follow up phone call and their wish that all patients receive a follow up call to 

ensure good outcomes for their patients. The electrophysiology physicians expressed 
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satisfaction with the overall intervention and how they felt that the patient were receiving 

“excellent” education that was crucial to the patients overall outcome after the cardiac 

implant procedure. 

Limitations 

 The research was limited to patients at a community hospital in Southwest 

Florida. Research participants lacked ethnic diversity and were comprised of 

predominantly white males. As a result, the participants sampled may not be 

representative of all patients who receive cardiac implants. The results might have been 

more generalizable if the samples had been more diverse and if additional participants 

had been sampled at another healthcare facility. 

 The Hospital Discharge Survey was found to have limited reliability and may not 

have adequately measured overall patient satisfaction. Although the study was 

adequately powered to detect differences between groups on many of the variables, the 

sample size may have been underpowered for overall length of stay and variable cost 

per case to identify a statistical significance. 

Implications of Findings 

 This study is instrumental and adds to the body of knowledge addressing the 

nurse role as a team leader in the discharge planning process. The significance of an 

earlier discharge time, decreased length of stay, increased medication reconciliation 

rates, and patient satisfaction demonstrates the crucial role of a clinical nurse leader 

within health care organizations. 
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           Healthcare organizations should consider the designation of clinical nurses within 

their organization to take the lead in the discharge planning process. The results of this 

research show that a nurse leader working under the direction of defined medical 

protocols can safely and efficiently discharge patients for a defined patient population 

without the direct involvement of physicians. The dramatic result of a two-hour earlier 

discharge time has enormous implications for patient throughput within healthcare 

organizations. Freeing up a bed two hours earlier allows hospitals to decrease the time 

that patients wait in emergency departments for an inpatient bed, which may improve 

patient safety and potentially increase the amount of revenue generated for hospitals. 

Revenue can be generated by making an inpatient bed available for elective surgical 

cases and increasing the number of bed turns throughout the healthcare organization 

which allows for increased reimbursement. Although numerous performance 

improvement projects that address patient throughput are reported in the literature, this 

is the first research study that addresses the role of the nurse in the improvement of 

patient throughput.  

              The results of the study support the crucial role of a specially trained nurse in 

ensuring reconciliation of all medications at discharge. Subjects in the experimental 

group had a 50 times higher chance of complete medication reconciliation compared to 

the control group. Transitions of care (which include discharge from the hospital) are a 

dangerous time for patients. Medication errors are the number one cause of medical 

errors for patients at discharge. The subjects enrolled in the study were complex cardiac 

patients who had an average of 8 medications prescribed. The results of the study 

demonstrated that nurses operating under an approved protocol improve and promote a 
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safe transition for complex patients at discharge. Hospitals should consider the nurse as 

the team leader in the medication reconciliation process to reduce medication errors at 

discharge. Some institutions hire advanced practice nurses to discharge patients and 

improve throughput. This study demonstrated that a nurse leader without an advanced 

degree could safely discharge patients under the established protocol. 

          The research demonstrates that specially trained registered nurses can improve 

patient safety and be a team leader for the discharge process. The findings of this 

research should empower nurses to take an active role in not only the discharge 

planning process but in organizational efficiency. Of paramount importance, this 

research supports the role of the nurse in patient safety. Nurse leaders, with 

responsibility for the organizations largest number of employees can use these findings 

to lead the way to safe passage and transitions for patients throughout the continuum of 

care. The findings of this study support the use of a nurse-driven discharge planning 

protocol to promote an earlier discharge time, decrease length if stay,  improve the 

medication reconciliation process, and  improve patient satisfaction for patients status 

post cardiac implant placement. 

Future Research Recommendations 

 Replicating this study in varied patient populations and in different health care 

organizations with larger sample sizes may be advantageous to further test outcomes of 

nurse-driven protocols to facilitate the discharge process and improve organizational 

efficiency. Further research is indicated to explore the role of the nurse as a clinical 

leader in the medication reconciliation process not only for discharge but for all 
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transitions of care. Future research is indicated to identify the role of the nurse as an 

innovation leader in the discharge planning process for other patient populations. 

Additionally, further research is indicated to define the role of the nurse as a leader in 

patient throughput.  

Summary 

 This study has examined the outcomes of a discharge planning innovation after 

cardiac implantation and has addressed some of the gaps that exist regarding 

discharge planning for a specific patient population from an organizational and patient 

perspective.  
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APPENDIX A: MEDICATION RECONCILIATION  



 

Participant  
Number 

Control =1 
Study=2 Home Medications EMAR Medications DC Medications 

          

          

          

          

          

          

          

          

          

          

          

          

          

Number of  
Unreconciled 
medications 

Total Number 
of 

Medications 
Percent of  

Unreconciled medications     
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APPENDIX B: LENGTH OF STAY DATA FEBRUARY 2008 
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Participant 
Number 

Group 
(E/C) 

Arrival 
Date 

Arrival 
Time Midnight

Arrival 
Day 

Hours 
Depart 
Date 

Depart 
Time Midnight

Discharge 
Day 

Hours  

One 
Day 

Length 
of Stay 

Two 
Night 
Stay? 
Add 

23:59 

Two Day 
Length 
of Stay 
(K+L) 
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Length of Stay Data Collection Tool 

Definition: Total time in hours and minutes from the time the research participant arrives to unit 

post procedure to the time of discharge. 

Arrival time definition: Time the research participant arrives in unit post procedure as 

documented in electronic medical record (Patient Hand-off/Transfer Form). 

Time of discharge definition: The time patient physically leaves nursing unit as documented in 

electronic medical record. 

Participant Number:________________ 

⁭ Experimental Group 

⁭ Control Group 

Date: ______________ 

Arrival date/ time to unit (hours:minutes): _____________________________________  

Discharge date/time        (hours:minutes): _____________________________________ 

Total Length of Stay (hours:minutes): _______________________________________  
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APPENDIX C: READMISSION DATA COLLECTION FORM 
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Readmission Data Collection Form 

Definition: Research participants readmitted to the healthcare facility within 30 days post 

cardiac implant placement. Data will be obtained by review of the Electronic Medical Record. 

Participant Number:________________ 

⁭ Experimental Group 

⁭ Control Group 

Discharge Date/Time: ______________________ 

Readmission: ⁭ Yes 

                        ⁭  No 

Reason for readmission: 

Structure:________________________________________________________________ 

Process:_________________________________________________________________ 

Outcome:________________________________________________________________ 
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APPENDIX D: VARIABLE COST PER CASE 
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APPENDIX E: POST CARDIAC IMPLANT DISCHARGE PHONE CALL MARCH 2007 
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“Mrs/Mr. ________________? Hello, this is <name>. You were discharged from the 
NCH Healthcare System <unit> yesterday. I just wanted to call and see how you are 
doing today…….” 
 
 
 
“Mr/Mrs __________________ did you get all of your medications filled?” 
 
 
 
“Do you have a follow up appointment?” 
 
 
 
“How does your incision look?” 
 
 
 
“Mr/Mrs. _______________, we want to make sure we do an excellent clinical follow-up 
to ensure your best possible recovery. Do you understand your discharge instructions?” 
 
 
 
“We want to make sure you were very satisfied with your care. How were we,  
Mr/Mrs. ____________?” 
 
 
 
“We’re always looking to get better. Do you have any suggestions for what we could do 
even better?” 
 
 
 
“We appreciate you taking the time this afternoon to speak with us about your discharge 
and follow-up care. Is there anything else I can do for you?” 
 
 
 
 
Participant number________________ ⁭ Experimental group  ⁭ Control group 
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APPENDIX F: ICDCMS DATA COLLECTION IMPLANT FORM 
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APPENDIX G: HOSPITAL DISCHARGE SURVEY 
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SURVEY INSTRUCTIONS  

♦ You should only fill out this survey if you were the patient during the hospital stay 
named in the cover letter. Do not fill out this survey if you were not the patient. 

♦ Fill in the box that best describes your experience. If a question does not apply to 
you, please skip to the next question. 

Please answer the questions in this survey about your discharge at the hospital named 
on the cover. Do not include any other hospital discharges in your answers. 
 
1.       Extent you felt ready to be discharged:    

⁭  Very Poor    

⁭  Poor     

⁭  Fair      

⁭  Good      

⁭  Very Good 
 
2.     Speed of the discharge process after you were told you could go home: 

⁭  Very Poor    

⁭  Poor     

⁭  Fair      

⁭  Good      

⁭  Very Good 
 

3.     Instructions given about how to care for yourself at home: 

⁭  Very Poor    

⁭  Poor     

⁭  Fair      

⁭  Good      

⁭  Very Good 
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OVERALL RATING OF HOSPITAL 
  
Please answer the following questions about your stay at the hospital named on the 
cover.  Do not include any other hospital stays in your answer. 

4. Using any number from 0 to 10, where 0 is the worst hospital possible and 
10 is the best hospital possible, what number would you use to rate this 
hospital during your stay? 

0 ⁭  0       Worst hospital possible 
1 ⁭  1 
2�  2 
3�  3 
4�  4 
5�  5 
6�  6 
7�  7 
8�  8 
9�  9 

 10� 10     Best hospital possible 
   

   5.    Would you recommend this hospital to your friends and family? 
1� Definitely no 
2� Probably no 
3� Probably yes 
4� Definitely yes 

ABOUT YOU 
  6.    In general, how would you rate your overall health?   

1� Excellent 
2� Very good 
3� Good 
4� Fair 
5� Poor 

 
 7.    What is the highest grade or level of school that you have completed?  

1� 8th grade or less 
2� Some high school, but did not graduate 
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3� High school graduate or GED 
4� Some college or 2-year degree 
5� 4-year college graduate 
6� More than 4-year college degree 

  
8.    Are you of Spanish, Hispanic or  Latino origin or descent? 

1� No, not Spanish/Hispanic/Latino 
2� Yes, Puerto Rican 
3� Yes, Mexican, Mexican American, Chicano 
4� Yes, Cuban 
5�Yes, other Spanish/Hispanic/Latino 

  
9.   What is your race?  Please choose one or more.  

1� White 
2� Black or African American 
3� Asian 
4� Native Hawaiian or other Pacific Islander 
5� American Indian or Alaska Native 

  
10.    What language do you mainly speak at home? 

1� English 
2� Spanish 
8� Some other language (please print): _____________________ 
 

Comments: (describe good or bad experience with the discharge process): 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
________________________________________ 

 
THANK YOU 
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APPENDIX H: UCF IRB APPROVAL 
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APPENDIX I: NCH IRB APPROVAL 
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