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Abstract 

Length of stay (LOS) and readmissions are two metrics that are often at the center of 

improvement efforts for health care systems. There is a lack of evidence regarding the 

optimal case management model needed to reduce LOS and readmissions for coronary 

heart failure (CHF) patients. One initiative that has become nationally recognized as a 

method to improve LOS and readmissions is effective discharge planning. Discharge 

planning is conducted by case managers whose primary role is navigating patients’ 

complex social, physical, and psychological issues. The purpose of this quantitative study 

focused on CHF patients and compared two case management models and their effect on 

LOS and readmissions. The research questions aimed at determining an association 

between LOS and readmission rates between case management models 1 and 2 for adult 

congestive heart failure patients in a Southwest Florida hospital system between 2020 and 

2022. Utilizing a sample size of n = 1,780 and guided by the Donabedian model as the 

theoretical framework, t-test, general linear model, chi-square, and logistic regression 

analyses revealed no significant differences between case management model utilization 

and LOS and readmission rates. There was also no significant difference when 

considering the confounding variables of age and gender. The study contributes to 

positive social change by providing additional information to health care administrators 

about different case management models and their impact on LOS and readmission rates 

for CHF patients. 
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Section 1: Foundation of the Study and Literature Review  

Lenth of stay (LOS) for admitted patients and readmissions are two metrics 

measured by hospitals and are often at the center of improvement efforts given that poor 

performance contributes to excess costs (Rachoin et al., 2020). One of the key duties of 

hospital case management is discharge planning, which when done effectively can 

decrease both LOS and hospital readmissions (Hunt-O’Connor et al., 2021). Health care 

administrators must understand how different case management models impact LOS and 

readmission rates. In the current study, I used secondary data to examine two case 

management models’ effects on LOS and readmission rates for patients diagnosed with 

congestive heart failure (CHF). CHF was selected for this study because patients with 

CHF are frequently admitted, can be challenging to discharge, and often have extended 

LOS and a high propensity for readmissions (Hill, 2019; Hunt-O’Connor et al., 2021). 

The information gained from this study could be used by health care administrators to 

implement an optimal case management model that assists in the reduction of hospital 

LOS and readmissions. Taking the necessary steps to reduce LOS and readmissions is 

known to decrease health care costs and significantly improve patient outcomes, thereby 

contributing to positive social change (Urbich et al., 2020).  

Section 1 consists of background information, the research problem, the purpose 

of the study, the research questions (RQs) and hypotheses, the theoretical foundation, the 

nature of the study, and a review of relevant literature. Section 1 also includes the 

assumptions, scope, delimitations, limitations, and significance of the study.  
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Background 

Case management is becoming nationally recognized as a method to improve 

health outcomes for patients with complex and chronic illnesses (Harris & Popejoy, 

2019). Harris and Popejoy (2019) described the primary role of a case manager as a 

person who navigates patients’ complex social, physical, and/or psychological problems. 

This specialized department of health care professionals not only supports patients and 

their families through the complex health care system, but also assists physicians in the 

expeditious and safe management of hospitalized patients. There has been an increased 

burden on health care organizations to organize care due to lack of family support (Harris 

& Popejoy, 2019) and an undeniable need to gain efficiency and lower costs within the 

health care sector (Hunt-O’Connor et al., 2021).  

Case management has been increasingly used in hospital systems due to the surge 

of chronic diseases and the aging population (Harris & Popejoy, 2019). CHF is one of the 

most prevalent chronic diseases in the United States and is the leading cause of 

hospitalizations in the United States (Madanat et al., 2021; Zilberberg et al., 2023). CHF 

affects over 6 million people, specifically those who are 65 and older (Cleveland Clinic, 

2023). The United States has nearly 1 million emergency department (ED) visits each 

year due to CHF, and over 80% of those ED visits result in hospital admission (Sax et al., 

2022). The American Heart Association estimated that by the year 2030, CHF will affect 

over 8 million people, increasing inpatient hospital admissions to an estimated 700,000 

per year (Madanat et al., 2021).  
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Not only is CHF the leading cause of inpatient hospital admissions, but it is also 

the most common cause of hospital readmissions (Madanat et al., 2021). Centers for 

Medicare & Medicaid Services (CMS, 2022) defined hospital readmission as an 

unplanned admission to an acute care hospital within 30 days of a previous hospital 

admission and may occur at the same hospital or another acute care hospital. Hospital 

readmissions are often preventable and significantly contribute to skyrocketing costs, 

accounting for over $50 billion in 2018 (Beauvais et al., 2022) and are estimated to 

increase to almost $70 billion by 2030 (Madanat et al., 2021). J. Patel (2021) found the 

average cost per CHF readmission is approximately $15,000 to $25,000.  

With increased hospital admissions and readmissions, CHF also causes prolonged 

length of hospitalizations, averaging around 7–21 days. With the increased LOS, CHF 

admissions are linked to poor clinical outcomes and increased use of health care 

resources (Tigabe Tekle et al., 2022). Substantial research has been conducted related to 

the increasing burdens of CHF and case management, but it is unclear how one affects 

the other. There was a clear gap in literature regarding the optimal case management 

model to reduce LOS and readmissions. 

Problem Statement 

There is a lack of evidence regarding the optimal case management model needed 

to reduce LOS and readmissions for CHF patients (Harris & Popejoy, 2019). LOS and 

readmissions are a focus for health care systems because they are commonly used as 

performance metrics. Performance metrics are determined by CMS and are directly 

related to hospital reimbursements (Rachoin et al., 2020). If a hospital system has higher 
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than normal LOS and readmissions, they could suffer financial penalties. Due to the 

significant risk of decreased reimbursement, hospital systems must find the case 

management model that can best assist in the reduction of LOS and readmissions. 

Longer hospital stays are a top concern for health care systems because they can 

have a negative impact on patients. The longer a patient is in the hospital, the more likely 

they are to contract a hospital-acquired complication such as infections or falls, resulting 

in an even longer LOS (Ward & V. Patel, 2021). In 2021, there were over 34 million 

hospital admissions in the United States (American Hospital Association, 2023) that had 

an average LOS of 5.9 days (OECD Data, 2023). Research found a substantial increase in 

LOS when there is a breakdown in the discharge planning process due to complexity of 

discharge needs. Specifically, the evidence showed 1 in 5 patients have delayed 

discharges due to nonmedical reasons (Hunt-O’Connor et al., 2021) Nonmedical delays 

include complex social needs, placement complications, and insurance approval for the 

next level of care (Hunt-O’Connor et al., 2021). Hunt-O’Connor et al. (2021) also 

mentioned age and comorbidities as potential barriers in the discharge planning process.  

Case managers work with physicians, patients, and their families to secure proper 

resources needed for self-care at home, post acute placement when home discharge is not 

an option, and the navigation of other complex community and social issues. Poorly 

executed discharge planning has been found to increase LOS in hospitals for older adults 

with comorbidities such as CHF (Hunt-O’Connor et al., 2021). If LOS is increased due to 

discharge delays, hospital systems and patients could have significant adverse 

consequences. There was a clear gap in the literature regarding the optimal case 
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management model needed to streamline the discharge planning process, which 

warranted the need for the current study.  

Purpose of the Study 

The purpose of this quantitative study was to determine whether there is an 

association between case management model utilization and hospital LOS and hospital 

30-day readmission rates for adult CHF patients in Southwest Florida between 2020 and 

2022. The study’s dependent variables were hospital LOS and CHF hospital readmission 

rates. The study’s independent variable was the case management model (Case 

Management Model 1 and Case Management Model 2). Both case management models 

were identically implemented at the nonprofit, two-hospital health care system in Florida, 

which encompasses about 700 total inpatient beds. The primary difference between the 

case management models is the educational degrees of each team member. Case 

Management Model 1 consists of a master’s level social worker (MSW) and discharge 

planning assistant (DPA). The MSW has a master’s degree in social work from an 

accredited university, and the DPA is required to have a high school diploma or GED. 

Case Management Model 2 consists of an MSW, DPA, RN, and a care coordinator (CC). 

The qualifications for an MSW and DPA are the same for both Case Management Model 

1 and Case Management Model 2. The RN must be licensed in the state of Florida, have 

an associate’s degree in nursing with a bachelor’s degree in a related field, or have a 

bachelor’s degree in nursing. The CC must have a bachelor’s degree in social work or a 

related field. Case Management Model 1 was implemented from August 2020 through 
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August 2021, and Case Management Model 2 was implemented from September 2021 

through August 2022.  

There was no delay between the two case management models due to 

interdepartmental restructuring. For example, DPAs with a bachelor’s degree and 

multiple years of case management experience were promoted to the CC position and 

placed on floors with experienced MSWs. RNs with prior case management experience 

transitioned from another part of the revenue cycle, called utilization review, and 

partnered with experienced MSWs. DPA positions were easily filled by other hospital 

staff, such as unit secretaries, who already had knowledge of case management and 

completed similar tasks as unit secretaries, so training was minimal.  

Research Question and Hypotheses 

The study’s RQs and hypotheses are as follows:  

RQ1: Is there an association between length of stay and case management model 

1 and case management model 2 for adult congestive heart failure patients in a Southwest 

Florida hospital system between 2020 and 2022? 

Ho1: Case management model 1 and case management model 2 are not associated 

with differing length of stay for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 

Ha1: Case management model 1 and case management model 2 are associated 

with differing length of stay for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 
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RQ2: Is there a difference in the effect of case management models on length of 

stay based on age and gender for adult congestive heart failure patients in a Southwest 

Florida hospital system between 2020 and 2022? 

Ho21: The relationship between case management models and LOS is consistent 

across the different ages for adult congestive heart failure patients in a Southwest 

Florida hospital system between 2020 and 2022. 

Ha21: The relationship between case management models and LOS differs across 

the different ages for adult congestive heart failure patients in a Southwest Florida 

hospital system between 2020 and 2022. 

Ho22: The relationship between case management models and LOS is consistent 

across gender groups for adult congestive heart failure patients in a Southwest 

Florida hospital system between 2020 and 2022. 

Ha22: The relationship between case management models and LOS differs across 

the gender groups for adult congestive heart failure patients in a Southwest 

Florida hospital system between 2020 and 2022. 

RQ3: Is there an association between readmission rates and case management 

model 1 and case management model 2 for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022? 

Ho3: Case management model 1 and case management model 2 are not associated 

with differing readmission rates for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 
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Ha3: Case management model 1 and case management model 2 are associated 

with differing readmission rates for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 

RQ4: Is there a difference in the effect of case management models on 

readmission rates based on age and gender for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022? 

Ho41: The relationship between case management models and readmission rates is 

consistent across the different ages for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 

Ha41: The relationship between case management models and readmission rates 

differs across the different ages for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 

Ho42: The relationship between case management models and readmission rates is 

consistent across gender groups for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 

Ha42: The relationship between case management models and readmission rates 

differs across the gender groups for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 

Theoretical Foundation of the Study 

Donabedian (1968) sought to evaluate the quality of medical care, and the 

Donabedian model of quality care provided the theoretical framework for the current 

study. The Donabedian model illustrates how structure and process(s) result in outcomes. 
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The approach is the assessment of the structure, which directly affects the outcomes 

(Donabedian, 2005). I used one independent variable, the case management model, which 

was a significant component of the case management structure at a Southwest Florida 

health care system. Case Management Model 1 consists of MSWs and DPAs, and Case 

Management Model 2 consists of MSWs, DPAs, RNs, and CCs. Following the 

Donabedian model, I evaluated whether changing the structure of the case management 

model had an impact on outcomes such as LOS and readmissions.  

Most research has indicated that case managers are often nurses and social 

workers, but organizations could structure their team to include other related health 

professionals (Giardino & De Jesus, 2023). Due to the difficulty in hiring qualified MSW 

case managers, this Florida health care system restructured their case management team 

to include other health professionals such as CCs. The results of the current study may 

show the optimal structure for a case management model that is needed to positively 

impact outcomes such as LOS and readmissions. The Donabedian (2005) theoretical 

framework provides a direct path to health care quality improvement and was an ideal 

theory to serve as the current study’s foundation.  

Nature of the Study 

The nature of this study consisted of a quantitative approach using secondary data 

from a health system in Southwest Florida. To determine how selection of a case 

management model impacts LOS and readmissions, I used secondary data from patients 

admitted to the two-hospital system with a diagnosis of CHF. The first case management 

model was implemented from August 2020 to August 2021, and the second case 
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management model was implemented from September 2021 to August 2022. The main 

difference in the models was the disciplines that comprised the case management teams. 

The two dependent variables were LOS and readmissions, and the one independent 

variable was the case management models that were identically implemented in the 

health care system in Southwest, Florida.  

Various statistical methods could have been used to compare LOS (continuous 

variable), readmissions (binary variable), and the case management model (binary 

variable). There were three methods that could be used to compare these variables: 

bivariate statistical tests, regression models, and survival analyses. I chose nonparametric 

tests. There are many benefits of nonparametric tests, such as they make fewer 

assumptions about the data, sample sizes can be small, they are useful with categories, 

they have simpler calculations, and they are easier to interpret (Chazard et al., 2017). 

Secondary Data Types and Sources of Information 

The secondary data collection involved accessing electronic medical records from 

a Florida health care system to obtain CHF LOS and readmission data for August 2020 to 

August 2022. This health care system consists of two community-based hospitals in 

Southwest Florida that comprise approximately 700 licensed beds (NCH Healthcare 

System, 2023). The Southwest Florida population significantly increases during the 

winter, contributing to a high hospital census during these months (10 Surprising 

Statistics on Snowbirds in Florida for 2023, 2023). The current study focused on adults 

with CHF who were admitted to either of the two hospitals during the time frame of the 
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two case management models. The case management models were identically 

implemented at both hospitals.  

The secondary data from the Southwest Florida health care system included the 

following elements: diagnosis-related group (DRG), primary admitting diagnosis, month 

and year patient was admitted, patient’s LOS during the admission, age, gender, 

discharge disposition, and whether the patient readmitted within 30 days of discharge 

(NCH Revenue Cycle, 2023). An in-depth proposal was submitted to the health care 

system’s institutional review board (IRB), which included a detailed explanation of the 

study as well as a request for waiver of consent. The IRB approved the proposal and 

waiver due to the study being a quantitative, comparative analysis of de-identified, 

retrospective data. Once approval was obtained from the health care system’s IRB, the 

revenue cycle department assisted me by providing the data needed for the study. The 

data were de-identified using the expert determination method. This method provides 

minimal risk that information provided could be used to identify participants in the study 

(U.S. Department of Health and Human Services, 2022).  

Literature Search Strategy 

To better understand different case management models and the impact they have 

on CHF hospital readmissions, I examined multiple databases and websites and retrieved 

the most recent literature. The literature search focused on peer-reviewed articles 

published between 2018 and 2023. Exceptions included literature that explained the 

history of key topics such as early interventions for LOS and readmissions. The main 

databases and websites used for the literature review included PubMed, Google Scholar, 
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and Medline. Government websites were also used in the literature search, which 

included ncmi.nlm.nig.gov, cms.gov, and ahrq.gov. The following keywords were used: 

case managers, case management models, hospital discharge planning, CHF, LOS, and 

hospital readmissions.  

Literature Review Related to Key Variables and Concepts 

This literature review focused on whether the selection of a particular case 

management model would significantly impact hospital LOS and readmission rates for 

CHF patients. Several key topics were introduced to understand the clear gap in recent 

literature. First, I pursued a clear understanding of CHF, LOS, readmissions, and how 

they affect hospitals and patients. Following this, there was an explanation of hospital 

case managers and their vital role in discharge planning and a clear explanation of the 

two case management models that were implemented in the Southwest Florida hospital 

system. These key topics were the basis for this study because they provided a clear gap 

in the literature.  

Congestive Heart Failure 

The American Heart Association (2023) defined CHF as a chronic condition in 

which the heart cannot pump the necessary amount of blood that is needed for the body. 

CHF can be caused by heart abnormalities such as structural and functional issues. If the 

heart is damaged or stiff, the chambers of the heart can stretch, leaving the heart without 

the strength to pump and fill with enough blood (Mayo Foundation for Medical 

Education and Research, 2023). Specific issues include predispositions of coronary artery 

disease, heart attack, high blood pressure, heart valve disease, diabetes mellitus, 
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hypertension, myocarditis, and uncontrolled arrhythmia. It is imperative to know the 

etiologies of the CHF to reduce the risk of inappropriate treatment (Malik et al., 2022; 

Mayo Foundation for Medical Education and Research, 2023). 

There are three types of heart failure: left-sided heart failure, right-sided heart 

failure, and high-output heart failure (American Heart Association, 2023). To determine 

the type of heart failure, symptoms and ejection fraction must be evaluated. Malik et al. 

(2022) mentioned that the most common test used to diagnose CHF is echocardiography. 

Echocardiography assesses blood pressure dysfunctions and abnormalities of focal wall 

motion. If a patient is more medically complex, such as being obese or pregnant, 

transesophageal echocardiography may be more appropriate. Transesophageal 

echocardiography allows for clearer images because it creates pictures from inside the 

body (Malik et al., 2022). Symptoms of CHF include shortness of breath, chest pain, 

fatigue, heart palpitations, weight gain, swelling, dry cough, hard or bloated stomach, 

nausea, and loss of appetite. Signs and symptoms of CHF can change over time, 

especially as the disease progresses (American Heart Association, 2023).  

The Mayo Foundation for Medical Education and Research (2023) described 

prevention as one way to treat and control conditions that could cause heart failure. 

Conditions that could be controlled include high blood pressure, diabetes, obesity, and 

coronary artery disease. Ways to control these preventative conditions include refraining 

from smoking, exercising, healthy eating, controlling weight, stress management, and 

taking medications as directed by physicians (Mayo Foundation for Medical Education 

and Research, 2023). Medication nonadherence remains a significant issue for CHF 
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patients and is a primary reason for CHF readmissions. Counseling, education, and 

implementation of preventive strategies for CHF patients is vital to decrease chances of 

mortality, morbidity, continual development of CHF, and hospitalizations (Abovich et al., 

2023; Rehman et al., 2019).  

Malik et al. (2022) observed how CHF affects millions of individuals worldwide 

and is known for having a high mortality and morbidity rate. Malik et al. stated that early 

diagnosis and effective treatment are imperative to improve patients’ outcomes and 

quality of life. Malik et al. explained how treatment must be addressed using an 

interprofessional team approach that ensures proper medication regimen, patient 

education, and prevention of CHF exacerbations. Highly trained case managers are an 

integral part of the health professions team and can assist CHF patients by providing 

resources and arranging care in the community. Appropriate collaboration can improve 

the overall quality of life for CHF patients while preventing or reducing the frequency of 

hospital admissions to manage the disease (Malik et al., 2022).  

Chronic diseases such as CHF are considered one of the costliest populations. 

This large group of individuals have almost quadruple the number of medical bills and 

are 3 times more likely to be hospitalized than the average person (McLaughlin-Davis, 

2019). CHF is one of the leading reasons for hospitalization, making up almost 4 million 

admissions annually. As CHF admissions rise, the cost also increases and is projected to 

be nearly 50 billion by 2030 (S. Y. Wang et al., 2021; Zilberberg et al., 2023). These 

statistics have caught the attention of health care leaders and are the primary reason that 

CHF was the focus diagnosis of the current study.  
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Length of Stay 

Hospital LOS has been recognized globally due to major concerns of the rising 

costs of health care. LOS is defined as the number of days a patient is admitted to a 

hospital during a single admission (Stone et al., 2022). LOS is a complex concept that 

dates back to the 1970s (Abela et al., 2019). LOS can be affected by many different 

factors such as a patient’s comorbidities, presenting issues, discharge planning 

complications, and complex treatment course. Unnecessary days in the hospital could 

increase the risk of falls, hospital-acquired infections, and medication errors (Stone et al., 

2022). Long LOS can also cause crowding in the ED, in the critical care units, and on the 

medical floors. If hospitals become overcrowded, then there is a higher risk of negative 

patient outcomes and increased chance of poor patient satisfaction (Siddique et al., 2021).  

Hospital administrators have placed increasing emphasis on LOS because it is 

commonly used as a metric of hospital efficiency and quality of care (Hughes et al., 

2021; OECD Data, 2023). According to the Acute Inpatient PPS (CMS.gov, 2023a), 

since the implementation of the inpatient prospective payment system, part of the value-

based purchasing program under the Social Security Act, CMS categorizes cases by a 

DRG. A DRG is assigned to every patient admitted to the hospital based on their reason 

for admission (CMS.gov, 2023a). This payment system provides a fixed reimbursement 

for DRGs. Due to this fixed payment, hospitals are incentivized to lower LOS because 

they will receive the same reimbursement regardless of how many days a patient spends 

in the hospital (Hughes et al., 2021; Rachoin et al., 2020).  
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CHF hospital admissions have been associated with longer LOS, leading to 

increased costs and higher mortality rates (Tigabe Tekle et al., 2022). Health care 

administrators are striving for interventions that could assist in the reduction of hospital 

stays. One intervention that has shown a significant decrease in hospital LOS is initiating 

the discharge planning process as early as possible, preferably at the time of the initial 

assessment by both the physician and case manager (Bajorek & McElroy, 2020).  

Case management plays a significant role in the discharge planning process, but 

there was a clear gap in the literature regarding the optimal case management model to 

reduce LOS. Siddique et al. (2021) evaluated systematic reviews that assessed discharge 

planning and LOS and found mixed reviews. One review indicated that a nurse-led case 

management team increased LOS but reduced readmission rates. Another review 

indicated that a case management team of clinical nurse specialists had successfully 

decreased LOS. The difference in findings could be caused by organizational differences 

such as community hospitals and academic medical centers (Siddique et al., 2021). 

Continued research is needed to identify optimal case management interventions that can 

decrease LOS in a variety of health care organizations. 

Readmissions 

CHF affects over 6 million people per year and is the most common cause of 

hospital admission in the United States (American Heart Association, 2023). Having the 

highest 30-day readmission rate, CHF accounts for almost 23% of total hospital 

readmissions (Nair et al., 2020). Khan et al. (2021) found that 1 in 4 CHF patients 

readmit within 30 days of hospital discharge, and about 50% readmit within 6 months. It 
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is estimated by 2030 there will be almost 8.5 million people with CHF, which is about a 

24% increase in CHF patients in 10 years (Urbich et al., 2020). With the drastic increase 

of patients diagnosed with CHF, there will also be a spike in CHF hospital readmissions 

in years to come.  

Hospital readmissions have been a priority for health care leaders since the 

implementation of Medicare’s Hospital Readmissions Reduction Program (HRRP). CMS 

defined the HRRP as a value-based purchasing program that encourages hospitals to 

engage patients in their care by improving communication and increasing coordination of 

care with hopes of reducing hospital readmissions (CMS.gov, 2022). Approximately 75% 

of all hospitals are penalized for having excess readmissions for conditions such as CHF 

(Yakusheva & Hoffman, 2020). Readmissions under the HRRP are those unplanned 

readmissions occurring within 30 days of discharge to the same hospital or another acute 

care facility (CMS.gov, 2022). Millions of dollars are withheld from hospitals, averaging 

$160,000 per hospital each year (Yakusheva & Hoffman, 2020).  

Health care administrators need to take the necessary steps to reduce CHF 

readmissions with the aim of significantly reducing direct health care costs and financial 

penalties put forth by CMS (Urbich et al., 2020). A step in the right direction would be to 

improve the discharge planning process by ensuring proper coordination of care from the 

hospital to the next level of care. S. M. Ross (2018) noted that seamless discharge 

planning and proper coordination of care would include the patient and caregivers having 

the necessary resources, equipment, confidence, and information they need to recover in 

the next level of care. If this does not occur, the patient is at a higher risk of being 



18 

 

readmitted to the hospital (S. M. Ross, 2018). Having a seamless discharge plan can 

result in reduced readmissions (Hunt-O’Connor et al., 2021) and solidifies the importance 

of implementing an optimal case management model to assist in this process.  

Case Management 

Giardino and De Jesus (2023) defined case management as a process in which a 

health care professional assists patients through the complex health care system by 

developing and coordinating plans to optimize health care outcomes. Case management is 

responsible for a variety of tasks due to its prevalence is many health care settings 

(Giardino & De Jesus, 2023). Health care settings include hospitals, skilled nursing 

facilities, home health care agencies, insurance companies, and ambulatory settings. The 

Case Management Society of America (2023) defined case managers as professionals in 

health care who advocate for patients, families, and caregivers by supporting, guiding, 

and coordinating care. Hospital case managers are highly trained critical thinkers who use 

their skills to identify appropriate providers and facilities for continued care while 

ensuring resources are being used in a timely and cost-effective manner. By doing so, the 

case managers ensure that patients and the health care system are receiving optimum 

value, both medically and financially (Case Management Society of America, 2023).  

Case management has been used as a quality improvement effort to assist in 

improving quality of care for patients. Case managers support clinicians by anticipating 

patients’ needs, thereby improving patients’ outcomes. To anticipate needs, case 

managers assess, plan, implement, evaluate, and interact with patients and families to 

develop the best discharge plan (McCants et al., 2019). For example, a patient is admitted 
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to the hospital due to multiple falls at home. The case manager finds that the patient lives 

alone, does not have any local support system, and could benefit from physical and 

occupational therapy. The case manager works with the patient’s multidisciplinary team 

and concludes that the safest discharge plan is for the patient to discharge to a skilled 

nursing facility for short-term rehabilitation. The case manager effectively and efficiently 

coordinates the discharge plan with the goal of reducing hospital LOS and decreasing the 

chance of readmission (Hill, 2019). 

Discharge Planning 

 Case managers are a vital part of the discharge planning process. P. R. Patel and 

Bechmann (2023) defined discharge planning as the process of transitioning patients to 

another level of health care, such as from a hospital to a skilled nursing facility. 

Discharge plans are unique to each patient and provide a clear process of the next steps of 

care. Best practice includes discharge planning initiation within the first 24 hours of 

hospital admission. The earlier the planning, the more time a case manager has to provide 

adequate coordination of care (P. R. Patel & Bechmann, 2023).  

The main objective of discharge planning for patients is to ensure a continuation 

of care between the hospital and community (Shabani et al., 2021). To ensure successful 

continuation of care, the hospital case manager completes an initial assessment of each 

patient within 24 hours of hospital admission. The initial assessment includes an 

evaluation of the patient’s activities of daily living prior to admission, the type of home 

environment they live in, whether the patient has a history of outpatient services, whether 

the patient uses any durable medical equipment (DME), and whether the patient has any 
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family/assistance when leaving the hospital. Discharge planning assessments can also 

include questions relating to affordability, such as whether patients can afford 

medications, food, housing, and so on (P. R. Patel &Bechmann, 2023).  

Liu and Eicher-Miller (2021) wrote that food insecurity is a major health concern 

in the US and has tripled since 2019. Significant evidence has shown that food insecurity 

has led to negative health outcomes such as increased risk of chronic diseases like CHF. 

Liu and Eicher-Miller (2021) described how food insecurity caused dietary risk factors 

including low consumption of vegetables, fruits, seafood omega-3 fats, nuts, and seeds 

and a high intake of processed meats, sodium, and sugar-sweetened beverages. A link has 

been found between food insecure individuals, medication non-compliance, and 

compromised cardiovascular health (Liu & Eicher-Miller, 2021). Case managers can 

assist with this aspect of discharge planning by coordinating with community programs 

such as the Nutrition & Activity Program of Collier County. This program promotes 

better health by providing nutritious meals and education to elderly citizens (Senior 

Citizens Nutrition & Activity Program, 2023).  

Discharge planning is especially important for patients who have chronic 

conditions such as CHF. An effective discharge plan has been shown to improve a 

patients’ quality of life as well as reduce chances of readmission (Abela et al., 2019). 

Individuals with chronic diseases are more likely to be admitted to the hospital and need 

post discharge services. For example, if a patient has CHF, they are more likely to have a 

heart attack or stroke, which will require a more in-depth discharge plan. Depending on 

the severity of the major life event, the patient could require numerous services such as 
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home health care, admission to a skilled nursing facility (SNF) or inpatient rehabilitation 

facility (IRF), and even DME such as a walker, wheelchair, oxygen, hospital bed, etc. 

The case manager is responsible for the coordination of care for chronic patients by 

providing the best discharge plan and transition out of the hospital (P.R. Patel & 

Bechmann, 2023). 

To create a seamless transition, research found that a multidisciplinary team 

collaborates in the discharge planning process. A multidisciplinary team includes a 

variety of health care providers as well as the patient, family, and caregivers (Hill, 2019). 

Case managers are a vital part of the multidisciplinary team because they are highly 

trained in the discharge planning process. Case managers play a significant role in 

helping those with chronic diseases get the appropriate care after discharge by ensuring 

constant communication and collaboration across all disciplines. Health care 

professionals include pharmacists, therapists, physicians, nurses, and even specialty care 

such as the palliative care team. The more effective communication and collaboration, the 

more likely patients and their families will understand the discharge plan (Heidenreich et 

al., 2022). If executed appropriately and seamlessly, there is a decreased probability of 

rehospitalization, thereby creating improved outcomes and a better quality of life (Hill, 

2019).  

Case Management Models 

Case management has been around for more than a century and is commonly 

practiced in the nursing and social service disciplines (Klaehn et al., 2022). Ideally, a case 

management model includes a collaboration of health care professionals, but little 
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research has been done to determine which specific case management model has the most 

success in reducing CHF LOS and readmissions. After a detailed review of case 

management model literature, there was minimal current information found relating to 

the topic of this study. The most pertinent literature found is written by Bisiani and 

Jurgens (2015), Huntley et al. (2016), and McCants et al. (2019).  

Bisiani & Jurgens (2015) compared two case management models on readmission 

rates in an acute care community hospital in New York. The research had a sufficient 

sample size and included patient’s age, diagnosis, insurance carrier, admission source, 

where the patient was discharged, and if they readmitted within 30 days of discharge. The 

post model structure had additional case managers compared to the pre model structure 

and included RNs, MSWs, and case assistants. The study found that additional staff and a 

collaborative case management model did not impact readmission rates (Bisiani & 

Jurgens, 2015). The research by Bisiani and Jurgens (2015) does discuss specific case 

management team members and their educational backgrounds, but the study was 

completed in 2015, using data from 2011 and 2012, making the information greater than 

five years old.  

Huntley et al. (2016) completed a systematic review and meta-analysis of 17 

studies describing hospital-initiated case management for CHF patients and its effect on 

LOS and readmissions. The conclusions of these studies found that hospital-initiated case 

management can have a positive impact on reducing LOS and readmissions, but a 

majority of the studies lacked specific case management model details. Huntley et al. 

(2016) concluded that the studies continuously used the term case manager but no 
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mention of specific health care professionals. Although the study is greater than five 

years old, it provides information from numerous studies on the importance of hospital 

case managers and the significant impact they can have on LOS and readmissions.  

McCants et al. (2019) conducted a study that evaluated the implementation of 

case management services where the team consisted of social workers and nurses. The 

case managers addressed high risk patients, specifically those with heart failure and 

diabetes (McCants et al., 2019). The study does provide evidence that a nurse/social 

worker led case management model has impacted readmissions, but with the small 

sample size and lack of educational diversity, the study lacks generalizability.  

Literature Review Summary 

Several significant topics were discussed in the literature review including 

detailed definitions of CHF, LOS, and readmissions and how they negatively affect 

hospitals and patients. Next, an in-depth description of case managers and their vital role 

in the discharge planning process. The literature review concludes with an overview of 

case management models used in prior research, adding additional insight to case 

management’s impact on LOS and readmissions.  

With this in-depth review, it is clear that hospital administrators are searching for 

strategies to reduce LOS and readmissions for CHF patients due to high costs, 

unnecessary utilization of resources, decreased quality of life, and suboptimal outcomes 

for patients (Harris & Popejoy, 2019; Malik et al., 2022; Urbich et al., 2020). The 

literature showed how essential case managers are in the discharge planning process as 

well as emphasized the importance of a strong discharge plan (McCants et al., 2019). 
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This is why distinguishing which case management model is superior in reducing hospital 

LOS and readmissions for CHF patients is a high priority for health care systems around 

the world.  

Case Management Model Definitions 

Case Management Model 1 

 The first model, implemented from August 2020 to August 2021, consisted of a 

team of master’s level social workers and discharge assistants. The two disciplines 

worked together to make the discharge process as efficient and effective as possible. The 

average ratio was one MSW to 20-25 patients and one DPA per 50-60 patients.  

Master’s Level Social Worker. To be hired as an MSW case manager in the 

health care system in Southwest Florida, the applicant is required to have a master’s 

degree in social work from an accredited school as well as 1-2 years of experience in the 

field of social work. The hospital is a fast paced, medical environment so the MSW must 

think critically, be familiar with medical terminology, and be aware of the continuation of 

care facilities and agencies. This MSW position is responsible for effective and efficient 

utilization of hospital resources to assist patients in receiving quality care in the hospital 

and post hospital stay. The MSW must assess and address psychosocial and discharge 

planning concerns as well as provide emotional support to patients and families. Specific 

day to day tasks includes SNF placement, return or new placement in an assisted living 

facility, social issues such as homelessness or substance use disorders, arranging DME in 

the home, setting up home health care (HHC), and arranging outpatient services such as 
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therapy or infusion services. The MSW is also responsible for mental health patients, 

including Baker Acts and Marchman Acts (Savista, 2023).  

Discharge Planning Assistant. To be hired as a DPA for the case management 

department at the health care system, the applicant is required to have a high school 

diploma or GED and have a minimum of 1 years’ experience in the health care field. It is 

recommended that the applicant have knowledge of medical terminology, an 

understanding of basic technology, and be familiar with Medicare, Medicaid, and other 

insurance policies and regulations. DPAs must have the ability to work independently, 

have strong written and verbal communication skills, and demonstrate the ability to 

problem solve when needed. Daily tasks for a DPA include arranging transportation, 

speaking with patients about after care choices such as HHC and SNF options, making 

discharge packets, faxing, follow up phone calls, and delivering the required Medicare 

forms to patients. The main objective of a DPA is to constantly communicate and assist 

the MSWs by taking initiative of the clerical portion of the discharge planning process 

(Savista, 2023).  

Case Management Model 2 

 The second model, implemented from September 2021 to August 2022, consisted 

of a team of MSWs, DPAs, RNs, and CCs. The four disciplines of the case management 

team worked together to assess and coordinate care for the hospital system. The ratio for 

the MSWs, RNs, and CCs was about 15-20 patients and DPAs had about 40-50 patients. 

The qualifications for the MSWs and DPAs are the same as described previously for the 

Case Management Model 1.  
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 Registered Nurse. To be hired as an RN case manager, the applicant must have a 

bachelor’s degree in nursing or an associate’s degree in nursing with a bachelor’s degree 

in a related field. The RN is also required to have an active FL RN license and three years 

of hospital nursing experience. The RN case manager uses their nursing expertise to 

assess patient’s needs, appropriateness of treatment setting, and handle medically 

complex discharge plans. The RN case manager is a resource for physicians and mid-

level providers in the determination of the proper level of care and monitors the 

appropriateness of extended hospital stays. Complex medical discharges include 

arrangement of outpatient needs such as intravenous antibiotics, wound vacuum-assisted 

closure, total parenteral nutrition, and home ventilators. The RN case manager will also 

be responsible for hospital-to-hospital transfers as well as medically assessing patients 

that have been admitted for five days or more. The RN will work with the MSW, CC, and 

DPA to ensure that designated clinical, operational, and financial outcomes of the facility 

are met. The patient case load can vary depending on the complexity of patients and their 

LOS, but averages around 15-20 patients per RN case manager (Savista, 2023).  

 Care Coordinator. The CC is a unique position that was created to bridge the 

gap of case management assistance due to the lack of qualified MSWs and RNs in some 

markets including Southwest Florida (Ferguson & Quigley-Stickney, 2023). The 

applicant must have a bachelor’s degree in social work, licensed practical nurse, or a 

bachelor’s degree in a related field. 1-2 years of experience in a hospital setting is also 

required for the CC position. A CC must encompass strong verbal and written 

communication skills, ability to prioritize and manage time, and work independently. The 
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CC position is similar to the MSW position mentioned previously in this study, but on a 

smaller, simpler scale. Many CCs are working towards their master’s degree in social 

work and use this position as a steppingstone into the social work hospital setting. The 

CC primarily focuses on discharges to SNFs, assisted living facilities, and patients that 

need HHC. They can arrange DME and transport and are responsible for discussing 

simple discharge plans with patients and families. The CCs are commonly placed on a 

floor with a MSW or RN and usually have 15- 20 patients (Savista, 2023).  

Case Management Job Responsibilities 

 The significant difference between the two case management models is the 

qualifications of the team members. Case Management Model 1 included MSW case 

managers and DPAs. The MSW is responsible for every patient assigned to their unit and 

must complete all required tasks in an efficient and effective manner. The DPA assists 

the MSW with simple tasks as defined above in their job description. Case Management 

Model 2 includes MSW case managers, RN case managers, CCs, and DPAs. This model 

includes more diverse qualifications, making this model more of a multidisciplinary 

approach. For example, if a patient is more clinically complicated, the RN case manager 

may assist the patient. If a patient has more complicated social needs, the MSW case 

manager would help the patient. The CC is a unique position that encompasses team 

members that are not MSWs or RNs but have a bachelor’s degree in a related health field. 

The CC partners with more experienced team members if assistance is needed, but they 

are still qualified to perform daily case management tasks. The DPA responsibilities are 

identical for both case management models.  
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Case Management Metrics 

The metrics for both Case Management Model 1 and Case Management Model 2 

are the same. The case management department is evaluated based on three quality 

metrics: completing initial assessments on all patients within 24 hours of admissions, 

providing appropriate Medicare forms within 48 hours of hospital discharge, and 

completing the final discharge documentation on all patients prior to hospital discharge. 

Both case management models must be compliant with these metrics to stay in good 

standing with the hospital’s quality department.  

Case Management Daily Routine 

The daily routine for a case manager, for either of the case management models, 

begins with screening all new patients on their assigned unit. Screening patients entails 

looking through the electronic medical records to assess patients for possible discharge 

needs. A general rubric is used to evaluate the patients and includes criteria such as 

admitting diagnosis, number of ED visits, age, and if the encounter is a readmission. Any 

patient that screens in will be assessed at bedside by the MSW case manager, RN case 

manager, or CC. The initial assessment is then documented in the electronic medical 

records and can be seen by anyone that has access to the patient’s medical record.  

The case manager attends multidisciplinary rounds every morning on their 

assigned unit. Multidisciplinary rounds include the floor nurses, physicians, nursing 

management, therapy, pharmacy, nurse navigators, and case management. During rounds, 

each patient is discussed in order of room number and main topics include discharge 

plans, barriers, and expected discharge date. Research has found that multidisciplinary 
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rounds significantly decrease 30-day readmissions and LOS for CHF patients (Chava et 

al., 2019). Chava et al. (2019) found the mean LOS decreased by 0.7 days and 

readmissions decreased by 10.38% after implementing multidisciplinary rounds. The 

study also included that multidisciplinary rounds immensely benefited CHF patients and 

should be utilized in all hospital systems (Chava et al., 2019).  

The case manager strategically organizes their tasks based on priority. For 

example, the case manager would complete initial assessments within the 24 hours of 

admission to ensure metrics are met then focus on patient’s that are planned for discharge 

that day. Case managers are constantly multitasking and using critical thinking skills in 

order to discharge patients as effectively and efficiently as possible. Without utilization 

of the optimal case management team model, discharges could be delayed, increasing 

LOS and possibly increasing the risk of patients readmitting to the hospital.  

Additional Definitions 

Case Management Model 1: Implemented at a health care system in Southwest 

Florida from August 2020 to August 2021 and consists of a team of MSWs and DPAs 

(Savista, 2023).  

Case Management Model 2: Implemented at a health care system in Southwest 

Florida from September 2021 to August 2022 and consists of a team of MSWs, RNs, 

CCs, and DPAs (Savista, 2023). 

Centers for Medicare and Medicaid Services (CMS): A department within the 

U.S. Department of Health and Human Services (HHS) that administers and oversees 
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health care programs for the elderly, medically needy, and children (CMS Glossary, 

2023). 

Congestive Heart Failure: A serious heart condition that occurs when the heart 

muscle does not pump properly, causing blood to back up (Mayo Foundation for Medical 

Education and Research, 2023).  

Discharge Planning: The process of transitioning a patient to a different level of 

care, commonly from a hospital setting (P.R. Patel & Bechmann, 2023).  

Hospital Case Management: Also known as care coordination, case management 

is an essential role within a hospital system that manages complex physical and social 

problems, assists patients and families through the complex health care setting, as well as 

plans and arranges care post discharge (Harris & Popejoy, 2019).  

Hospital Readmissions Reduction Program (HRRP): Value-based purchasing 

program through Medicare that helps reduce avoidable readmissions by encouraging 

hospitals to improve communication and care coordination (Hospital Readmissions 

Reduction Program, 2022).  

Length of Stay: A quality health systems metric that calculates the number of days 

a patient stays in the hospital from admission to discharge (Siddique et al., 2021). 

Readmission: An unplanned return to any hospital setting within 30 days of an 

initial hospital admission (Hospital Readmissions Reduction Program, 2022).  

Assumptions 

There are several assumptions made for this study such as the implementation of a 

particular case management model may reduce CHF LOS and readmissions. Another 
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assumption is that every patient within the dedicated time frames of the two case 

management models were seen and evaluated by a case manager. Finally, it is assumed 

that each CHF patient admitted received appropriate medical care for CHF and any active 

co-morbidities, thereby reducing LOS and the risk for readmission. 

Scope and Delimitations 

The scope of the study is to analyze if a particular case management model had a 

significant impact on CHF LOS and hospital readmissions during a two-year time frame. 

Specifically, Case Management Model 1 was implemented from August 2020 to August 

2021 and Case Management Model 2 was implemented from September 2021 to August 

2022. The delimitations in this study included adult patients, 18 years and older, who 

were admitted to the hospital with a diagnosis of CHF. Delimitations are controlled 

boundaries that are established by the researcher (Theofanidis & Antigoni, 2019). The 

data was taken from a hospital system in Southwest Florida and will exclude planned 

hospital readmissions. The generalizability of the study was affected due to the specific 

location in Southwest Florida, so the results may or may not be applicable to other areas.  

Limitations 

The study included several limitations. Limitations are the variables within the 

study that may influence outcomes of the research (Ross & Bibler Zaidi, 2019). First, 

data for the study is from a two-hospital system in Southwest Florida so the results may 

not apply to other geographic regions. Another limitation is the hospital system is in an 

area where the population fluctuates depending on the time of year, so the sample size 

varies. An additional limitation is that patients may have been readmitted to another 
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facility outside of this hospital system. Finally, some of the data in this study was during 

the COVID-19 pandemic. During this pandemic there was a reduction in CHF admissions 

worldwide due quarantine. Individuals were encouraged to manage their CHF symptoms 

from home, thus avoiding hospitalizations (Hamilton et al., 2022).  

Significance  

This study addressed the research gap of how case management models may 

affect the discharge planning process for CHF patients and whether this might in turn 

affect these patients’ LOS and readmission rates. Health care administrators can use the 

information gained from this study to improve the case management department as well 

as decrease CHF LOS and readmission rates. To date, there is no evidence that a specific 

case management model can positively impact LOS and readmission rates for CHF 

patients in Southwest Florida. With this knowledge, leaders will be able to improve the 

hospital’s quality of care, provide patients with better outcomes, thereby providing an 

overall better quality of life.  

The results of the study add to the growing body of knowledge of how case 

management models may impact hospital LOS and readmission rates for CHF patients. 

Further, the results of this study may impact future research where the optimal case 

management model identified in this study can be applied to other diagnoses to further 

test the strength of the model. The knowledge gained will help health care administrators 

choose an appropriate case management model that assists in the reduction of LOS and 

readmissions, thus creating positive social change.  
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Summary and Conclusions 

This study used secondary data to determine if there is an association between 

case management model utilization and hospital LOS as well as hospital 30-day 

readmission rates for CHF patients in Southwest Florida. The research is designed to 

analyze if a specific case management model impacted CHF hospital LOS and 

readmissions more than the other. Case Management Model 1and Case Management 

Model 2 were both implemented for 1 year, between 2020 and 2022. Health care 

administrators can use this information to determine the impact a particular case 

management model could have on CHF LOS and readmission rates.  

The literature review covers key topics including CHF, LOS, readmissions, and 

the importance of case management and discharge planning. The review highlights the 

overwhelming need to reduce hospital LOS and readmission rates to decrease health care 

costs and significantly improve patient outcomes (Malik et al., 2022). With CHF being a 

top contributor to long LOS and readmissions, health care administrators should make 

this chronic condition a main focus in their initiative to decrease costs.  

Section 1 includes the background of the study, the problem, the purpose, the RQs 

and hypotheses, the theoretical foundation, the nature of the study, and a literature 

review. In Section 2, I present an overview of the research design, methodology, threats 

to validity and ethical procedures.  
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Section 2: Research Design and Data Collection 

The purpose of this quantitative study was to examine the impact of two case 

management models on hospital LOS and readmission rates within 30 days of hospital 

discharge for CHF patients. In this study, age and gender were also included in the model 

as confounding variables. Case Management Model 1 was implemented from August 

2020 to August 2021, and consisted of a team of MSWs and DPAs. Case Management 

Model 2 was implemented from September 2021 to August 2022 and consisted of a team 

of MSWs, DPAs, RNs, and CCs. An analysis needed to be completed due to the lack of 

evidence regarding the optimal case management model needed to reduce LOS and 

readmissions within 30 days of hospital discharge. The analysis included one independent 

variable and two dependent variables. The independent variable was the case 

management models and the dependent variables were hospital LOS and readmission 

rates for CHF patients.  

This section first addresses the research design and rationale. This section also 

provides information on methodology including the population, sampling, sampling 

procedures, instrumentation and operationalization of constructs, and data analysis. In 

addition, this section provides information on the threats to validity and ethical principles. 

The section concludes with a summary. 

Research Design and Rationale 

This retrospective quantitative study evaluated the LOS and readmission rates of 

CHF patients who were admitted to a Southwest Florida health care system between 

August 2020 and August 2022. During this time, patients admitted with a primary 



35 

 

diagnosis of CHF were grouped into either Case Management Model 1 or Case 

Management Model 2 based on the admission date. An analysis needed to be completed 

to determine whether there was an association between the primary variables including 

LOS and readmission rates (dependent variables) and the two case management models 

(independent variable) while adjusting for the potentially confounding variables of age 

and gender. Sensitivity analysis models were formulated to evaluate the robustness of the 

findings in relation to variations in model specification. 

First, the relationship between the case management models and LOS was 

investigated using an independent t test to compare the means of the number of days 

admitted between the two case management models. For violations to normality, Mann-

Whitney U test was applied. Second, the relationship between the case management 

models and LOS including age and gender as confounding variables was analyzed using 

general linear model (GLM). Here, interaction terms between the case management 

model and confounding variables were included to observe the effect of case 

management on LOS based on age and gender. For violations to the assumptions, 

nonparametric generalized linear model was applied. 

Third, the relationship between the case management models and readmission 

was investigated using a chi-square test. Lastly, the relationship between the case 

management models and readmission including age and gender as confounding variables 

was analyzed using GLM. Here, interaction terms between the case management model 

and confounding variables were included to observe the effect of case management on 
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readmission based on age and gender. For violations to the assumptions, nonparametric 

generalized linear model was applied. 

The study’s design choice included a secondary data set, which was the most 

appropriate design for this study. The design allowed for the determination of whether the 

LOS of CHF patients admitted to the Southwest Florida health care system during the 

study period differed between Case Management Model 1 and Case Management Model 

2. The design also allowed for the determination of whether CHF patients were 

readmitted more often when discharged during the study period of the two case 

management models. This design could advance the knowledge of health care leaders in 

choosing the optimal case management model.  

Methodology 

Population 

The target population for this study included patients over the age of 18 with a 

primary diagnosis of CHF admitted to the two-hospital health care system in Southwest 

Florida. This diagnosis was the focus due to the millions of people hospitalized each year 

with CHF and its drastic effect on health care costs (see Clark et al., 2022). The data set 

for the secondary data contained a total of 1,780 inpatient CHF admissions to the Florida 

hospital system from August 2020 to August 2022. The data set for Case Management 

Model 1, from August 2020 to August 2021, contained 918 inpatient CHF admissions. 

Case Management Model 2, from September 2021 to August 2022, contained 862 

inpatient CHF admissions.  
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To ensure this was the appropriate sample size, I used G*Power 3.1 to conduct a 

power analysis on this secondary data set (see Frost, 2020). The calculation was made 

using a small effect size of 0.2, an error probability of 0.05, and a statistical power of 

0.80. The result showed that there must be a minimum of 394 participants per group, 

equaling a total sample size of 788 participants. Between the 2 years of the study period, 

there was an adequate number of CHF admissions to the health care system to ensure a 

sufficient sample size.  

Sampling and Sampling Procedures Used to Collect Data 

The secondary data included all patients with a primary diagnosis of CHF who 

were admitted to either of the two hospitals within the Southwest Florida health care 

system between August 2020 and August 2022. The sample included 1,780 patients, with 

a recommended minimum sample size of 788 participants. The minimum sample size 

was calculated by using the G*Power 3.1 software and included the effect size (0.2), 

alpha error probability (0.05), statistical power (0.80), and type of power analysis (priori). 

The effect size value would show if there was a small (0.2), medium (0.5), or large (0.8) 

effect on the variables (Mcleod, 2023a). The alpha error probability, also known as 

significance level, is commonly 0.01, 0.05, and 0.10 and is the probability of rejecting the 

null hypothesis (Mcleod, 2023b). The power is the odds that a treatment effect is 

observed and remains constant at 0.80 (Serdar et al., 2021). 

After approval from the hospital’s IRB, the data were obtained from the director 

of the revenue cycle department at the two-hospital health care system. The secondary 

data included the DRG, primary admitting diagnosis, month and year patient was 
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admitted, the patient’s LOS during the admission, age, gender, discharge disposition, and 

whether the patient readmitted within 30 days of discharge (NCH Revenue Cycle, 2023). 

Consent from participants was not required because the information was precollected and 

did not include live participants. I did not have independent access to the data while on 

duty at the health care system.  

Instrumentation and Operationalization of Constructs 

The two dependent variables of the study were LOS and readmissions. LOS was 

measured in days, expressed numerically, and was a continuous variable. Readmissions 

was a binary variable and was measured as 0 = no readmission and 1 = readmission. The 

independent variable was case management type, a binary variable categorized as either 

Case Management Model 1 or Case Management Model 2. Case Management Model 1 

was denoted by0, and Case Management Model 2 was measured as 1. The study also 

contained two confounding variables: age and gender. Age was a continuous variable that 

was depicted as a whole number. Gender was a dichotomous variable and was recorded 

as 1 for male and 2 for female.  

The patient’s admitting diagnosis, more specifically the DRG, was the primary 

input for this study. The DRG was written as a numerical variable that explained the 

reason for the admission (CMS.gov, 2023a). I used DRG 291 (Heart Failure Shock with 

MCC), 292 (Heart Failure Shock with CC), and 293 (Heart Failure Shock without 

CC/MCC; NCH Revenue Cycle, 2023). The hospital system assigned the DRGs and was 

the main inclusion criterion for this study. This study included two outputs: LOS and 

readmissions. LOS was calculated by taking the discharge date and subtracting the 



39 

 

admission date. For example, if a patient was admitted on August 10, 2020 and 

discharged on August 15, 2020, the LOS was 5 days. Another way to calculate LOS was 

counting the number of midnights the patient spent in the hospital. Readmissions are 

defined as unplanned admissions to any health care system within 30 days of previous 

hospital admission (CMS.gov, 2022). 

Data Analysis Plan 

The primary purpose of the data analysis was to determine whether there was an 

association between a particular case management model, hospital LOS, and readmission 

rates for CHF patients. The data from the Florida health care system was analyzed using 

SPSS Version 27. SPSS is commonly used for solving research problems by using a 

hypothesis testing approach (IBM, 2023). Prior to the analysis, the data were cleaned. 

Cleaning the data included excluding any patients outside of the case management model 

time frame (August 2020 to August 2022), excluding duplicate admissions, and ensuring 

all patients within the data set had a primary diagnosis of CHF and were 18 years and 

older.  

Once the data were cleaned, the categorical variables were coded. Then the 

descriptive statistics for the study variables were presented. These included mean and 

standard deviation for continuous variables, and percentages and frequencies for 

categorical variables.  

For the first research question, independent t test or Mann-Whitney U test was 

applied to examine the association between the case management models and LOS. 

When incorporating the confounding variables, age and gender, I used GLM. For the 
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second research question, chi-square test was used to examine the association between 

the case management models and readmission. Then, logistic regression was used to 

examine the association between the case management models and readmission when 

incorporating age and gender. Confounding variables can have had an unintended impact 

on the study outcomes (see Skelly et al., 2012). It was important to determine whether 

confounding variables significantly influenced the LOS and readmissions for each of the 

case management models.  

Prior to conducting the statistical tests, I conducted respective assumption checks. 

For the GLM, linearity, normality, homoscedasticity (constant variance), and 

independence of observations were confirmed. For the logistic regression, dichotomous 

dependent variable, one or more continuous or categorical independent variables, 

independence of observations, and a linear relationship between any continuous 

independent variables and the logit transformation of the dependent variable were 

confirmed. Nonparametric test, GLM, would have been used if the assumptions had not 

been confirmed. These analyses were used to address the RQs and hypotheses: 

RQ1: Is there an association between length of stay and case management model 

1 and case management model 2 for adult congestive heart failure patients in a Southwest 

Florida hospital system between 2020 and 2022? 

Ho1: Case management model 1 and case management model 2 are not associated 

with differing length of stay for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 
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Ha1: Case management model 1 and case management model 2 are associated 

with differing length of stay for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 

RQ2: Is there a difference in the effect of case management models on length of 

stay based on age and gender for adult congestive heart failure patients in a Southwest 

Florida hospital system between 2020 and 2022? 

Ho21: The relationship between case management models and LOS is consistent 

across the different ages for adult congestive heart failure patients in a Southwest 

Florida hospital system between 2020 and 2022. 

Ha21: The relationship between case management models and LOS differs across 

the different ages for adult congestive heart failure patients in a Southwest Florida 

hospital system between 2020 and 2022. 

Ho22: The relationship between case management models and LOS is consistent 

across gender groups for adult congestive heart failure patients in a Southwest 

Florida hospital system between 2020 and 2022. 

Ha22: The relationship between case management models and LOS differs across 

the gender groups for adult congestive heart failure patients in a Southwest 

Florida hospital system between 2020 and 2022. 

RQ3: Is there an association between readmission rates and case management 

model 1 and case management model 2 for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022? 
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Ho3: Case management model 1 and case management model 2 are not associated 

with differing readmission rates for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 

Ha3: Case management model 1 and case management model 2 are associated 

with differing readmission rates for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 

RQ4: Is there a difference in the effect of case management models on 

readmission rates based on age and gender for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022? 

Ho41: The relationship between case management models and readmission rates is 

consistent across the different ages for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 

Ha41: The relationship between case management models and readmission rates 

differs across the different ages for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 

Ho42: The relationship between case management models and readmission rates is 

consistent across gender groups for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 

Ha42: The relationship between case management models and readmission rates 

differs across the gender groups for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 
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The study results were interpreted by determining the p value and comparing it to 

the alpha level of 0.05. Mcleod (2023b) noted that if the p value is less than 0.05, then the 

null hypothesis is rejected because the relationship between the variables is statistically 

significant. If the p value is greater than 0.05, then there is no statistical significance, the 

null hypothesis is retained, and the alternative hypothesis is rejected (Mcleod, 2023b).  

Threats to Validity 

Flannelly et al., (2018) described threats to internal validity as extraneous 

variables that can occur during the study but are not part of the study itself. Internal 

validity relates to possible bias of the study and how strong the methods are. External 

validity can be defined in a few ways but overall, it is the extent of the generalizability of 

the study results to other populations or groups (Jung et al., 2022). Health care research 

always has some variation of internal and external validity. This study included a few 

factors that could jeopardize validity such as the history of patients and the selection of 

the data (Ohlund & Yu, n.d.).  

Internal Validity 

The history could hinder interval validity and is defined as any events that occur 

during the study that could impact subject responses such as an incident that happened 

during hospitalization (Ohlund & Yu, n.d.). Adverse effects are more likely to occur if an 

individual has other underlying comorbidities or could even transpire if a patient refused 

the recommended course of treatment. An incident during the study could potentially 

affect LOS and may increase the chances of readmission within 30 days of discharge (see 

Stone et al., 2022). 
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External Validity 

A factor that could threaten external validity is the selection of data (Ohlund & 

Yu, n.d.). The use of secondary data from a two-hospital health care system, in a single 

geographic location, may limit the application of findings to other areas. There is 

uncertainty that the results of this study could be applicable in other larger, rural, for-

profit health care systems. There could be concern that data in this study may not be 

applicable to replication in a geographic area that has consistent, full-time residents. The 

median age of the study location could be a factor because this area in Southwest Florida 

has an older population with the median age of 65.4 (Naples, FL Data USA, n.d.). An 

older population could contain more CHF patients than in younger populated areas, 

hindering the generalization of the study results.  

Ethical Procedures 

Secondary data is used for this study so there is no direct patient contact or harm 

to actual human subjects. A detailed application and proposal were presented to the 

hospital IRB along with proof of completion of the Collaborative Institutional Training 

Initiative (CITI Program). The online CITI program included dozens of modules with 

exams that provide detailed education and training. The CITI program (2023) focused on 

ethics, research, regulatory requirements, research responsibilities, and other pertinent 

topics of interest. Once the IRB concluded that the study was appropriate and followed 

ethical guidelines, the proposal was approved, and access was granted for use of the 

secondary data. The hospital IRB approval number is IRB0015, and the Walden IRB 

approval number is 11-22-23-1041927. The secondary data is safeguarded by including 
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only de-identified data using the expert determination method, therefore minimizing the 

risk of participant identification. Additionally, the data is unaltered, will be on a flash 

drive in a locked fireproof box, and will be appropriately stored for 7 years post study. 

Summary 

Section 2 included the purpose and analysis of retrospective quantitative data 

which included the impact of case management models on LOS and readmission rates for 

CHF patients. The dataset spanned two years, from 2020 to 2022, and included all 

patients, 18 years and older, that were admitted to the Southwest Florida health care 

system with a primary diagnosis of CHF. Case Management Model 1 was implemented 

the first year (August 2020 to August 2021) and Case Management Model 2 was 

implemented the second year (September 2021 to August 2022). The data analyzed each 

patient’s LOS and whether they were readmitted within 30days of hospital discharge. The 

methodology allowed the study to determine if implementation of a particular case 

management model provided benefits in terms of lowering LOS and decreasing the risk 

of 30day hospital readmission. Ultimately, minimizing LOS and readmissions have 

implications that extend far beyond current operation advantages. It is consistent with 

overall objectives for better patient outcomes, resource optimization, financial viability, 

and an environment of on-going performance improvement in health care delivery. Such 

a focus may redefine health care administration leading to innovative approaches that will 

improve the health sector. 

This section included the population of the study, sampling procedures to collect 

data, instrumentation and operationalization of constructs, analysis plan, threats to 
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internal and external validity, and ethical procedures. Section 3 will include the study’s 

results as well as thorough findings of the study.  
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Section 3: Presentation of the Results and Findings 

 The purpose of this quantitative study was to investigate how two case 

management models affected hospital LOS and readmission rates within 30 days of 

discharge for patients with CHF. Age and gender were considered confounding variables 

in this study. This study’s findings could be used by health care administrators to design 

an ideal case management model that helps reduce hospital LOS and readmissions by 

honing the discharge planning process for these patients. Making the required efforts to 

reduce LOS and readmissions has been shown to lower health care costs while also 

improving patient outcomes, contributing to positive social change (Urbich et al., 2020). 

 The section begins with a recap of the study’s RQs, followed by a detailed 

overview of the data collection procedures. Next, a summary of the participants is 

presented, which is followed by a discussion of the methods or statistical techniques used 

to carry out primary data analyses. In the results section, the descriptive statistics of the 

key variables are summarized using measures of dispersion and proportions, followed by 

the presentation of the test findings associated with the four RQs. The section concludes 

with a summary of the study’s key findings. 

Research Questions and Hypotheses 

There were four RQs with corresponding null (H0) and alternative (Ha) 

hypotheses based on the research gaps discovered in the recent literature: 

RQ1: Is there an association between length of stay and case management model 

1 and case management model 2 for adult congestive heart failure patients in a Southwest 

Florida hospital system between 2020 and 2022? 
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Ho1: Case management model 1 and case management model 2 are not associated 

with differing length of stay for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 

Ha1: Case management model 1 and case management model 2 are associated 

with differing length of stay for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 

RQ2: Is there a difference in the effect of case management models on length of 

stay based on age and gender for adult congestive heart failure patients in a Southwest 

Florida hospital system between 2020 and 2022? 

Ho21: The relationship between case management models and LOS is consistent 

across the different ages for adult congestive heart failure patients in a Southwest 

Florida hospital system between 2020 and 2022. 

Ha21: The relationship between case management models and LOS differs across 

the different ages for adult congestive heart failure patients in a Southwest Florida 

hospital system between 2020 and 2022. 

Ho22: The relationship between case management models and LOS is consistent 

across gender groups for adult congestive heart failure patients in a Southwest 

Florida hospital system between 2020 and 2022. 

Ha22: The relationship between case management models and LOS differs across 

the gender groups for adult congestive heart failure patients in a Southwest 

Florida hospital system between 2020 and 2022. 
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RQ3: Is there an association between readmission rates and case management 

model 1 and case management model 2 for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022? 

Ho3: Case management model 1 and case management model 2 are not associated 

with differing readmission rates for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 

Ha3: Case management model 1 and case management model 2 are associated 

with differing readmission rates for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 

RQ4: Is there a difference in the effect of case management models on 

readmission rates based on age and gender for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022? 

Ho41: The relationship between case management models and readmission rates is 

consistent across the different ages for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 

Ha41: The relationship between case management models and readmission rates 

differs across the different ages for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 

Ho42: The relationship between case management models and readmission rates is 

consistent across gender groups for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 
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Ha42: The relationship between case management models and readmission rates 

differs across the gender groups for adult congestive heart failure patients in a 

Southwest Florida hospital system between 2020 and 2022. 

Data Collection 

 The study’s target population included patients over the age of 18 who were 

hospitalized in Southwest Florida’s two-hospital health care system with a primary 

diagnosis of CHF. Because CHF causes millions of hospital admissions each year and has 

a substantial financial impact on health care, this diagnosis was prioritized (see Clark et 

al., 2022). The secondary data set included a total of 1,780 inpatient CHF admissions to 

the Florida hospital system from August 2020 to August 2022. The data set for Case 

Management Model 1 had 918 inpatient CHF admissions from August 2020 to August 

2021, and the data set for Case Management Model 2 contained 862 inpatient CHF 

admissions from September 2021 to August 2022. These were ample sample sizes to 

investigate whether there was a relationship between the case management model and 

hospital LOS and readmission rates. The secondary data comprised the DRG, primary 

admitting diagnosis, month and year of admission, length of stay during the admission, 

age, gender, discharge disposition, and whether the patient was readmitted within 30 days 

of discharge (NCH Revenue Cycle, 2023). 

The study included 1,780 patients, with a minimum sample size of 788 

participants required. Table 1 summarizes the demographic characteristics of the 

participants. The average mean LOS was 5.3 days and did not differ statistically between 

the two models. Most participants (87.9%) used Medicare to pay their bills, with Model 1 
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having somewhat larger proportions (89.2%) in this category than Model 2 (86.6%). The 

source of admission varied statistically between the two models. Model 1 had many more 

patients from EDs (95.5%) than Model 2, which had 74.2% from EDs. Although 

physician referrals accounted for 13.0% of admission sources overall, Model 1 had fewer 

physician referrals (4.0%) than Model 2 (22.6%). The average age of the participants was 

79.6 years, which did not differ statistically between the two models. Overall, there were 

more men (54.7%) than women (45.3%), and these results were comparable among 

models. In terms of readmission rates, 13.0% of patients were readmitted within 30 days 

of their original admission, with no statistically significant differences between the two 

models.  
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Table 1 

Demographic Characteristics 

Variable Alla Model 1a Model 2a pb 

n 1,780 918 (51.6) 862 (48.4)  

Length of stay (LOS): M [SD]c 5.302 

[4.316] 

5.292 

[4.349] 

5.313 

[4.283] 
.917 

Payor group    

.026 

  Employee 3 (.2) 1 (.1) 2 (.2) 

  Insurance 100 (5.6) 40 (4.4) 60 (7.0) 

  Medicaid 50 (2.8) 28 (3.1) 22 (2.6) 

  Medicare 1,561 (87.9) 819 (89.2) 742 (86.6) 

  Other 31 (1.7) 20 (2.2) 11 (1.3) 

  Self-pay 30 (1.7) 10 (1.1) 20 (2.3) 

Admission source    

< .001 

  Court/law enforcement 2 (.1) 0 (.0) 2 (.2) 

  Emergency room 1,517 (85.2) 877 (95.5) 640 (74.2) 

  Health maintenance organization 13 (.7) 0 (.0) 13 (1.5) 

  Information not available 4 (.2) 2 (.2) 2 (.2) 

  Physician referral 232 (13.0) 37 (4.0) 195 (22.6) 

  Transfer from a hospital 12 (.7) 2 (.2) 10 (1.2) 

Age in years: M [SD] 79.640 

[10.426] 

79.920 

[9.941] 

79.340 

[10.914] 
.917 

Gender    

.242   Male 955 (54.7) 479 (53.3) 476 (56.1) 

  Female 791 (45.3) 419 (46.7) 372 (43.9) 

Readmission    

.824   No 1,463 (87.0) 800 (87.1) 663 (86.8) 

  Yes 219 (13.0) 118 (12.9) 101 (13.2) 
a Proportions are column percentages. 
b Pearson chi-square for proportions and analysis of variance test for means. 
c M = Mean; SD = standard deviation. 

  



53 

 

Results 

 The study’s major goal was to determine whether there was a preferred case 

management model to positively impact hospital LOS and readmission rates for CHF 

patients. SPSS Version 27 was used for analyzing data from the Florida health care 

system. One independent variable and two dependent variables were included in the 

analyses. The case management models were the independent variables, which were 

measured in two categories, while the dependent variables were hospital LOS and 

readmission rates for CHF patients. To investigate the relationship between case 

management models and LOS, an independent t test was conducted for the first RQ. For 

RQ2, a GLM including confounding variables age and gender was conducted. The chi-

square test was conducted for the third RQ to examine the relationship between case 

management models and readmission. For RQ4, logistic regression was conducted to 

examine the relationship between case management models and readmission with age 

and gender included as controlling variables. 

Assumption Analysis 

 Some assumptions had to be met to apply the four statistical models and obtain 

valid results. Independent t test, GLM, chi-square test, and logistical regression analysis 

were the statistical models used. Although these statistical models were robust, I assessed 

the quality of the results by examining the degree of divergence from these assumptions. 

 The chi-square test was unique among the four because, unlike the other statistics, 

it is a nonparametric test that does not rely on assumptions about population parameters 

or data distribution (see McHugh, 2013). In contrast, parametric tests make assumptions 
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about population parameters (such as mean and variance) and data distribution, typically 

assuming normality. The chi-square makes only one assumption: The two variables must 

be measured at an ordinal or nominal level (i.e., categorical data) and must consist of two 

or more categorical, independent groups (McHugh, 2013). The independent variable of 

the case management models (Model 1 and Model 2) and the dependent variable of 

readmission rates, measured as a binary yes/no response, were both tested using chi-

square tests. 

 The other three statistical tests had the following common assumptions that were 

tested: (a) independence of observations, (b) no significant outliers, (c) the dependent 

variables should be approximately normally distributed for each group of the independent 

variable, (d) there needs to be homogeneity of variances, and (e) there needs to be a linear 

relationship between any continuous independent variables and the logit transformation 

of the dependent variable (specific for logistic regression). To test the presence of the 

assumption of observational independence, I used the Durbin-Watson statistic. Because 

each observation in the data was presumed to be unrelated to the others, the value of one 

observation did not influence the value of the others. Durbin-Watson also addresses the 

assumption of error independence. This statistic has a value range of 0.0 to 4.0, with a 

value of 2.0 indicating that there is no association between the residuals. Values lower 

than 1.0 and higher than 3.0 are considered troublesome and indicate serial correlation in 

the model (Turner et al., 2021). The model used in the current study had a Durbin-

Watson score of 2.067, indicating that it did not contravene this assumption. 
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The next assumption required that there be no notable outliers, high leverage 

points, or highly significant points. This was true for both the independent t test and the 

GLM. This assumption was tested using box plots. Cook’s distance was investigated in 

addition to the visual inspection of box plots to rule out an unreasonable influence of 

outliers on the analysis. In this context, values of 1.0 or more are considered concerning 

because they imply an undue impact may exist (Gao et al., 2015). There were a lot of 

outliers in both models, according to the box plot in Figure 1 of the major dependent 

variable, LOS. However, their influence in the study was minimal based on the Cook’s 

distance minimum and maximum range of 0.000 to 0.104, which was under the threshold 

of no significant impact on analysis. 

Figure 1 

Box Plot Showing Distribution of Data 
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The Shapiro-Wilk test was used to determine whether the data set came from a 

normally distributed population and whether the dependent variable (LOS) was 

approximately normally distributed for each group of the independent variable (models). 

Under the assumption of normality, the test computes a test statistic based on the 

discrepancies between observed and predicted values (Mishra et al., 2019). The test’s null 

hypothesis is that the data are normally distributed. If the p value from the Shapiro-Wilk 

test is lower than a predetermined significance level (0.05 in this case), the null 

hypothesis is rejected, suggesting that the data deviate considerably from a normal 

distribution. Based on the p values of both models, which were lower than the 0.05 

threshold, the test findings suggested that the data did not follow a normal distribution 

(see Table 2). 

Table 2 

Shapiro-Wilk Test of Normality 

Variable Model Statistic df p 

LOS Model 1 .686 918 < .001 

 Model 2 .755 862 < .001 

 

The fourth assumption on variance homogeneity, commonly known as 

homoscedasticity, was the next to be evaluated. It denotes the condition in which the 

variance of the residuals (the differences between observed and predicted values) is 

consistent across independent variable(s) levels (Wang et al., 2017). It suggests that the 

variability or spread of data points around the mean is similar among groups (models). I 

utilized Levene’s test to measure variance homogeneity between two models. It 

calculates a test statistic based on the discrepancies between individual values and their 
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corresponding group means to determine whether the variances of the two models are 

approximately comparable or significantly different from each other. The null hypothesis 

posits that all group variances are equal, but the alternative hypothesis states that at least 

one group’s variance differs significantly from the others. If the resulting p value from 

Levene’s Test is less than the specified significance level (usually 0.05), it indicates 

evidence to reject the null hypothesis. It implies that the variances of at least two groups 

differ significantly. Table 3 summarizes the test results, which show that the p values 

were more than 0.05, indicating that the null hypothesis was accepted and that the 

variances across the models were equal. 

Table 3 

Levene’s Test of Homogeneity of Variance 

Category Statistic df1 df2 p 

Based on mean .951 1 1778 .33 

Based on median .465 1 1778 .495 

Based on median and with adjusted df .465 1 1774.799 .495 

Based on trimmed mean .71 1 1778 .4 

 

The binomial logistic regression assumption that a linear relationship existed 

between any continuous independent variables and the logit transformation of the 

dependent variable was evaluated using a scatter plot. F age of the patients was the only 

continuous independent variable in the model, and it was plotted against the log 

transformation of the dependent variable of readmission rates. A visual examination of 

the scatter graph revealed some, albeit weak, linearity (see Figure 2). 
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Figure 2 

Scatterplot Between Log Transformed Dependent Variable (Readmission) and Age of 

Patients 

 

 Based on the assumption analysis, I opted to use the Mann-Whitney U test, a 

nonparametric alternative to the independent t test. The assumption analysis revealed 

numerous violations, such as outliers and the dependent variable not being approximately 

normally distributed for each independent variable category. Preliminary analyses were 

performed in the case of GLM and logistic regression to determine whether the 

assumptions of outliers, normality, linearity, and homoscedasticity were met; some 

violations were observed, but I believe they would not have a significant impact on the 

analyses and interpretations. 
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Descriptive Analysis 

The descriptive statistics for the research variables are shown in Table 4. The 

measurements of dispersions of mean, standard deviations, and medians are presented, 

with the analysis broken down per implementation model. Kurtosis and skewness 

distribution measurements are also displayed. The standard deviations appeared to be 

considerable, indicating that the data were distant from the mean. Kurtosis and skewness 

data indicated that the data were dispersed and did not come from a normally distributed 

population because they were outside of the -1 and +1 ranges (see Kim, 2013). 

Table 4 

Descriptive Statistics of Main Continuous Variables 

Variable Model n Min Max M SD Mdn Kurt Skew 

LOS          
Model 

1 
918 1 65 5.292 4.3492 4 43.941 4.563 

 
Model 

2 
862 1 50 5.313 4.2832 4 17.142 2.943 

 
Total 1,780 1 65 5.302 4.3162 4 31.283 3.794 

Age         
 

Model 

1 
898 27 90 79.92 9.941 82 3.146 -1.535 

 
Model 

2 
847 24 90 79.34 10.914 82 1.792 -1.358 

 
Total 1,745 24 90 79.64 10.426 82 2.408 -1.447 

 

Research Question 1 

The RQ wanted to determine if there was an association between LOS and Case 

Management Model 1 and Case Management Model 2 for adult CHF patients in a 

Southwest Florida hospital system between 2020 and 2022. A Mann-Whitney U test was 

performed to evaluate whether LOS differed by case management models. The Mann-
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Whitney U test is a nonparametric statistical test used to compare the medians of two 

independent groups. It is an alternative to the independent samples t test when the t test’s 

assumptions are violated (such as non-normally distributed data and the presence of 

outliers). The results indicated that there was no significant difference between the LOS 

of Case Management Model 1 and Case Management Model 2, z = -0.553, p = 0.580.  

The statistical test (Mann-Whitney U test) found no significant difference, 

indicating insufficient evidence to reject the null hypothesis. In other words, the LOS of 

patients under Case Management Model 1 was not statistically different from those under 

Case Management Model 2. The z value is the test statistic obtained from the Mann-

Whitney U test, which was -0.553. This value indicates how far the sample data deviates 

from the null hypothesis. Because it is negative, the mean rank of LOS in Case 

Management Model 1 was slightly lower than that of Case Management Model 2, but not 

significantly so. The p value represents the likelihood of observing the stated results (or 

something more extreme) if the null hypothesis is true. In this situation, a p value of 

0.580 indicated that if there were no difference in LOS between the two case 

management models, I would expect to observe these or more extreme outcomes 

approximately 58% of the time simply by chance. Typically, if the p value exceeds the 

chosen significance level (typically 0.05), it is considered non-significant. 

In conclusion, we failed to reject the null hypothesis and conclude that Case 

Management Model 1 and Case Management Model 2 are not associated with differing 

LOS for adult CHF patients in a Southwest Florida hospital system between 2020 and 

2022. 
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Research Question 2 

RQ2 wanted to evaluate if there was a difference in the effect of case management 

models on LOS based on age and gender for adult CHF patients in a Southwest Florida 

hospital system between 2020 and 2022. A univariate analysis of variance of the GLM 

was performed to examine the effect of the two models on LOS, with age and gender as 

the controlling variables. The results indicated that the relationship between case 

management models and LOS was consistent across the different ages for adult CHF 

patients in a Southwest Florida hospital system between 2020 and 2022, F = 1.794, p = 

0.181 (Table 5). The F value is the test statistic derived from the GLM analysis. In this 

situation, the value is 1.794. This value shows the ratio of between-group to within-group 

variation. A larger F value indicates more variances across groups. However, the F value 

of 1.794 was not high, implying that differences were minimal. The p value for the F test 

was 0.181. This p value represents the likelihood of seeing the obtained results if there 

was no association between case management models and LOS at different ages. With an 

F value of 1.794 and a p value of 0.181, the results showed that there was insufficient 

evidence to reject the null hypothesis. In other words, from 2020 to 2022, no statistically 

significant association was established between case management models and LOS 

across different age groups for adult CHF patients in a Southwest Florida hospital system. 

On whether the relationship between case management models and LOS was 

consistent across gender groups for adult CHF patients in a Southwest Florida hospital 

system between 2020 and 2022, the GLM showed no significant differences, F = 5.133, p 

= 0.261. The F value of 5.133 was the test statistic generated from the GLM analysis, and 
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it indicates the ratio of between-group variance to within-group variability. A greater F 

value implies more significant differences between groups. The corresponding p value 

was 0.261. This p value represents the likelihood of seeing the results if there was no 

association between case management models and LOS across gender categories. A 

higher p value (more than the selected significance level, often 0.05) indicates that the 

results are not statistically significant. With an F value of 5.133 and a p value of 0.261, 

the results indicated that there was insufficient evidence to reject the null hypothesis. In 

other words, the relationship between case management models and LOS across gender 

groups for adult CHF patients in a Southwest Florida hospital system from 2020 to 2022 

was not statistically significant. We therefore fail to reject the null hypothesis (see Table 

5). 

Table 5 

Test of Between-Subjects Effects of LOS 

Category Sum of squares df Mean square F p Cohen’s d 

Intercept 1179.141 1 1179.141 61.101 < .001 .161 

Age 33.406 1 33.406 1.794 .181 .001 

Model .116 1 .116 .01 .936 .010 

Gender 58.487 1 58.487 5.133 .261 .834 

Model * gender 11.354 1 11.354 .61 .435 .000 

 

Research Question 3 

RQ3 was framed as was there an association between readmission rates and Case 

Management Model 1 and Case Management Model 2 for adult CHF patients in a 

Southwest Florida hospital system between 2020 and 2022. A chi-square test of 

independence was performed to evaluate the relationship between whether a patient was 
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readmitted or not and the two case management models. The chi-square test of 

independence is a statistical test used to determine if there is a significant association 

between two categorical variables. The variables being studied were whether a patient 

was readmitted or not (a binary categorical variable) and the two different case 

management models (a categorical variable with two categories). The relationship 

between these variables was not significant, χ2 ([1, N = 1682) = .049, p = 0.824.  

The test value (χ²) was reported as 0.049. This statistic measures the difference 

between the observed and expected frequencies of categorical variables. Lower χ² values 

indicate a smaller difference between observed and expected values. The corresponding p 

value was 0.824. This p value suggested the likelihood of seeing the observed association 

(or something more severe) between readmission status and case management models if 

there was no relationship between the two variables. A higher p value (larger than the 

significance level, which is typically 0.05) indicates that the findings are not statistically 

significant. The results showed a χ² statistic of 0.049 and a p value of 0.824, indicating 

insufficient evidence to reject the null hypothesis. In other words, our research revealed 

no statistically significant association between whether a patient was readmitted and the 

two different case management models. The null hypothesis was therefore not rejected, 

and I concluded that Case Management Model 1 and Case Management Model 2 were 

not associated with differing readmission rates for adult CHF patients in a Southwest 

Florida hospital system between 2020 and 2022 (see Table 6). 
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Table 6 

Cross Tabulation of Models and Readmissions 

Category Response Total Model 1 Model 2 p 

Readmission?    

.824  No 1,463 (87.0) 800 (87.1) 663 (86.8) 

 Yes 21 (13.0) 118 (12.9) 101 (13.2) 

 

Research Question 4 

RQ4 postulated answering if there was a difference in the effect of case 

management models on readmission rates based on age and gender for adult CHF 

patients in a Southwest Florida hospital system between 2020 and 2022. Using binomial 

logistic regression, α =.05 (two-tailed), the impact of case management models on the 

readmission rates based on age and gender was investigated. The independent variables 

were case management models (Models 1 and 2). The dependent variable was the 

readmissions, categorized as yes/no. Preliminary investigations were carried out to see if 

the assumptions of outliers, linearity, and residual independence were met; no notable 

significant violations were discovered.  

The logistic regression model was not statistically significant, χ2(3) = 2.397, p = 

0.494. The model explained 0.3% of the variation in readmissions (Nagelkerke R2) and 

accurately identified 87.1% of cases. There were no statistical differences in the case 

management models on the occurrence of readmission, controlled for age and gender, for 

adult CHF patients in a Southwest Florida hospital system between 2020 and 2022. The 

logistic regression model had a χ² value of 2.397, with three degrees of freedom. This 

statistic assesses the overall significance of the model. Logistic regression determines if 



65 

 

all of the predictor variables together have a significant effect on the outcome variable. 

The p value for the χ² statistic was 0.494. This p value is the likelihood of seeing the 

achieved model fit (or something more extreme) if the predictor variables had no 

connection with readmission rates. A greater p value (above the significance level, which 

is usually 0.05) indicates that the model is statistically insignificant. The model’s 

Nagelkerke R² score was 0.3%, indicating its ability to explain variation in the outcome 

variable. This suggested that the model’s predictor variables accounted for only 0.3 

percent of the variation in readmission incidents. The model correctly identified 87.1% of 

the cases. This relates to the model’s total prediction accuracy, which indicates how 

successfully the model classified cases into the right category (in this case, readmission 

rates). Based on these findings, the logistic regression model designed to predict 

readmission rates using the stated predictor variables (case management models, age, and 

gender) was not statistically significant. This indicated that, collectively, these variables 

did not have any significant influence on predicting readmission rates in this study. 

Furthermore, the model explained just a tiny fraction (0.3%) of the variation in 

readmission rates. Although the model had a high accuracy rate (87.1%), showing that it 

predicted cases rather well, its overall significance and explanatory ability for 

readmission rates were limited. 
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Table 7 

Logistic Regression Output 

Variabl

e 

Model 

Odds ratio (OR) 
95% C.I. for OR 

SE Wald p  Lower Upper 

Models      .791 

 Model 2 Reference  

 Model 1 .962 .720 1.285 .148 .070  

Age .996 .982 1.009 .007 .396 .529 

Gender      

.147  Female Reference 

 Male .807 .604 1.078 .148 2.106 

 Constant .240   .575 6.163 .013 

 

Summary 

The goal of this quantitative study was to investigate how two case management 

models affected hospital LOS and readmission rates for patients with CHF within 30 days 

of discharge. In this study, age and gender were also considered confounding variables. 

The study’s findings were provided in the section, which included an outline of the 

sample population’s demographic characteristics, an analysis of statistical assumptions, 

and a breakdown of the statistical analysis results by research questions. The findings 

revealed that there was no significant difference in the LOS of Case Management Models 

1 and 2. The research findings revealed no significant differences in the association 

between case management models and LOS across gender and age groups. A chi-square 

test of independence revealed that there was no statistically significant association 

between whether a patient was readmitted or not and the two case management models. 

There were no statistical differences in the case management models on the occurrence of 

readmission when age and gender were adjusted for. 
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The purpose and scope of this quantitative study will be discussed in Section 4. In 

Section 4, the findings will be discussed, interpreted, and summarized. The study’s 

shortcomings will be acknowledged. The merits of the study will also be discussed in that 

section, along with recommendations for further research. Section 4 also discusses the 

implications for positive social reform, as well as the conclusion. 
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Section 4: Application to Professional Practice and Implications for Social Change  

The purpose of this study was to evaluate how two case management models 

affect hospital LOS and readmission rates for CHF patients. Secondary data from the 

Southwest Florida hospital system were obtained for the study time frame of August 

2020 to August 2022. Case Management Model 1 consisted of MSWs and DPAs, and 

Case Management Model 2 consisted of MSWs, RNs, CCs, and DPAs. I sought to 

answer four RQs regarding the effects of the two case management models on LOS and 

readmissions with the consideration of age and gender as confounding variables. The 

findings from this study may provide health care leaders with a better understanding of 

different case management models and the effects they may have on hospital LOS and 

readmissions.  

Interpretation of the Findings 

 The results of this study added to the growing body of knowledge by exploring 

the impact a case management model has on LOS and readmissions for CHF patients. 

Using SPSS Version 27, I used several statistical analyses to examine the relationship 

between the independent variable (Case Management Model 1 and Case Management 

Model 2) and the two dependent variables (LOS and readmissions) with confounding 

variables of age and gender. RQ1 addressed whether there was an association between 

Case Management Model 1 and Case Management Model 2 and the LOS for CHF 

patients. A Mann-Whitney U test indicated there was no significant difference between 

LOS and the two case management models; therefore, the null hypothesis was not 

rejected. Although the z value from the Mann-Whitney U test was negative (-0.553), 
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meaning Case Management Model 1 had a slightly lower mean rank LOS, it was not 

enough to be statistically significant. Overall, Case Management Model 1 and Case 

Management Model 2 were not associated with differing LOS for CHF patients.  

RQ2 addressed whether there was a difference in the effect of either of the two 

case management models on LOS based on age and gender. Using a univariate analysis 

of variance of the GLM, I found that the relationship between the variables was 

consistent across all ages. This meant that there was no statistically significant 

association between the case management models and LOS across all age groups for 

CHF patients. Using the same test for gender, I found no association between the case 

management models and LOS across all genders; therefore, the null hypothesis was not 

rejected.  

RQ3 addressed whether there was an association between readmission rates and 

the two case management models for CHF patients. A chi-square test of independence 

was used to determine whether CHF patients were admitted or not within the study time 

time. The chi-square test was used to determine whether there was an association 

between two categorical variables. In this study, the test determined that there was no 

relationship between the variables, indicating there was no association between the two 

case management models and readmission rates for CHF patients. Therefore, the null 

hypothesis was not rejected. 

RQ4 addressed whether there was a difference in readmission rates for either of 

the case management models based on age and gender. The binomial logistic regression 

test was used to investigate the impact of case management models on readmission rates, 
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focusing on age and gender. The test determined that there was no statistically significant 

difference for either of the case management model’s readmission rates, accounting for 

the confounding variables of age and gender. Overall, there was only a small fraction 

(0.3%) of the variation in readmission rates for CHF patients, indicating that the 

variables, age and gender, had no significant influence on predicting readmissions. 

Therefore, the null hypothesis was not rejected. 

Relevance to Donabedian’s Theory 

The Donabedian model was used as this study’s framework to investigate the 

effects of different case management models on LOS and readmission rates. This 

theoretical framework illustrates how structure and process(s) result in outcomes 

(Donabedian, 2005). I evaluated whether changing the structure of a case management 

model had an impact on the outcomes of LOS and readmissions. The results of this study 

may provide health care leaders with the necessary information to make informed 

decisions when pursuing LOS and readmission quality improvement initiatives, making 

this framework the most appropriate for this study.  

Limitation of the Study 

This study included several limitations. Limitations are defined as factors that 

may impact research outcomes (P. T. Ross & Bibler Zaidi, 2019). One limitation of the 

study was the use of secondary data from a two-hospital health care system in Southwest 

Florida. Due to the specific variations in the Southwest Florida area, findings may not be 

applicable to other geographic areas. Specific variations include the unique population of 

Southwest Florida. This area is seasonal, meaning the population fluctuates from the 
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winter to summer months. Due to these variations, there is concern that replication of the 

study may not be possible, hindering the generalization of the results.  

Another limitation of the study was that patients could have been readmitted to 

another hospital system, making the tracking of readmissions more difficult. 

Additionally, the secondary data for this study included only patients who were admitted 

to the Southwest Florida health care system in inpatient status. This may also hinder the 

tracking of CHF readmissions if patients were readmitted under observation status 

because they would not have been included in the data set for this study.  

Finally, some of the data were during the COVID-19 pandemic. Hamilton et al. 

(2020) found that CHF admissions decreased during the pandemic because individuals 

were encouraged to stay home and manage their symptoms rather than going to the 

hospital. Although the number of CHF admissions decreased, the number of readmissions 

and LOS significantly increased for CHF patients during the COVID-19 pandemic 

(Babapoor-Farrokhran et al., 2021). This limitation could impede the trustworthiness of 

the current study.  

Recommendations 

Despite the limitations, the study provides a detailed investigation and expands on 

the knowledge of different case management models and their impact on LOS and 

readmission rates for CHF patients. However, further research is needed to determine 

whether a particular case management model significantly impacts LOS and readmission 

rates for other common hospital diagnoses such as chronic obstructive pulmonary 

disease, septicemia, or pneumonia (see Weiss & Jiang, 2021). Additional research should 
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be conducted to explore the many types of case management models nationwide and how 

they may impact LOS and readmission rates for common costly diagnoses. Finally, 

further research should be conducted to determine the expense of staffing each case 

management model and its effectiveness on lowering LOS and readmissions. 

Investigating cost was beyond the scope of the current study, but additional research 

could assist health care leaders in determining cost effective case management models 

and their possible impact on LOS and readmission rates.  

The lack of difference between the two case management models in the current 

study could be due to high quality standards set forth by the management team. Although 

the case management teams comprised different disciplines, all case management team 

members were trained to meet the high-quality standards of care, which could explain the 

minimal difference between the case management models. The case management 

leadership did not change over the 2-year period of the study, meaning all team members 

of both case management models were educated similarly to meet quality metrics, no 

matter the discipline.  

Health care administrators may use these results and apply their efforts to other 

primary disciplines, such as nursing or hospitalists, to assist in the reduction of LOS and 

readmissions. Moreover, health care leaders may take the information from this study and 

focus their efforts on other major departments in the hospital to assist with reducing LOS 

and readmissions. For example, Nair et al. (2020) found that patient education and a high 

ratio of hospital nursing staff has been shown to reduce readmissions. It takes a 
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multidisciplinary team to assist in the reduction of LOS and readmissions, and health care 

leaders should explore all options. 

Implications for Professional Practice and Social Change 

Significance to Practice 

Health care leaders have placed increasing importance on LOS and readmission 

rates because they are a common metric used to determine hospital efficiency and quality 

of care (Hughes et al., 2021; OECD Data, 2023; Rachoin et al, 2020). If the metrics are 

not maintained, there is an increased risk that the health care system will receive less 

reimbursement (Rachoin et al., 2020). The current study focused on patients with primary 

diagnosis of CHF because it is a leading cause for hospital admissions and readmissions 

and is a contributing factor to long LOS (Madanat et al., 2021; Tigabe Tekle et al., 2022). 

Through the current study’s examination of CHF LOS and readmissions in Southwest 

Florida, health care leaders may better understand the different case management models 

and how they affect LOS and readmission rates.  

Significance to Social Change 

Individuals with CHF endure frequent hospital admissions, are commonly 

difficult to discharge, have extended LOS, and are more likely to readmit (Hill, 2019; 

Hunt-O’Connor et al., 2021). CHF also contributes to high costs, unnecessary use of 

health care resources, decreased quality of life, and suboptimal patient outcomes (Harris 

& Popejoy, 2019; Malik et al., 2022; Urbich et al., 2020). The information gained from 

the current study may provide health care leaders with a better understanding of different 

case management models and their impact on LOS and readmission rates for CHF 
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patients and may allow leaders to focus on other areas to reduce LOS and readmissions, 

such as nursing care, physician care, and patient education. By doing so, health care 

leaders may decrease costs, improve patient outcomes, and increase quality of life, 

thereby contributing to positive social change (Urbich et al., 2020).  

Conclusion 

LOS and readmissions are two metrics that are often at the center of quality 

improvement initiatives given that poor performance contributes to excess costs (Rachoin 

et al., 2020). One initiative that has been found to improve LOS and readmission rates is 

effective discharge planning by hospital case managers (Abela et al., 2019). The primary 

focus for case managers is to navigate patients’ complex social, physical, and 

psychological needs. Case management is a specialized department that has been 

increasingly used in hospital systems due to the large aging population and a surplus of 

chronic diseases (Harris & Popejoy, 2019). Hospital administrators are working to 

improve quality metrics, commonly focusing on LOS and readmissions. Many studies 

focused on LOS and readmissions, but there was a lack of research on case management 

models and the impact they have on LOS and readmission rates for CHF patients. The 

results of the current study indicated no significant difference between case management 

models and LOS and readmission rates for CHF patients, even when considering age and 

gender as confounding variables. Although the study results indicated no significant 

differences, the study addressed a gap in the literature and may contribute to positive 

social change by providing additional information to health care administrators about 

different case management models and their impact on LOS and readmission rates for 
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CHF patients, and may allow administrators to consider other variables that could 

positively impact LOS and readmissions for CHF patients.  
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