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Abstract 
Cost-effectiveness, financial sustainability, and patient-centered treatment have become more 

and more important as the US healthcare system changes. Optimizing hospital billing 

procedures and Revenue Cycle Management (RCM) has become crucial in this environment, 

particularly given the expanding involvement of Home Health Agencies (HHAs). In order to 

assess the financial impact of HHAs in the American healthcare system, this article offers a 

conceptual framework that combines hospital billing optimization with RCM methodologies. 

The framework incorporates the unique operational dynamics of HHAs, including episodic care 

delivery, remote monitoring, and interdisciplinary coordination, while emphasizing the 

interdependencies among patient intake, clinical documentation, coding accuracy, claims 

management, and reimbursement timelines. The study looks at how HHAs lower costs by 

reducing readmissions to hospitals and shortening inpatient stays, but it also points out that it 

can be difficult to match HHA services to conventional hospital billing schemes. In order to 

solve billing inefficiencies, expedite claims processing, and enhance overall revenue integrity, 

the framework suggests combining cutting-edge IT solutions with real-time data analytics. 

Predictive analytics for risk assessment and patient eligibility, machine learning for predicting 

claims denials, and automated documentation tools to improve coding compliance are important 

elements. The framework also emphasizes the necessity of value-based payment methods that 

take into consideration the distinct financial contributions made by HHAs to continuum-of-care 

services. The conceptual model illustrates how improved RCM processes can optimize cash 

flow, lessen administrative responsibilities, and promote cooperation between hospitals and 

HHAs by assessing financial outcomes across stakeholder groups, including patients, providers, 

insurers, and legislators. Regulatory compliance and the influence of Medicare and Medicaid 

on the patterns of reimbursement for home-based services are also taken into account. 

Healthcare administrators and legislators can use this conceptual framework as a guide to 

rethink billing procedures, allocate resources as efficiently as possible, and guarantee fair 

financial performance across care settings. In summary, this study addresses the twin objectives 

of enhanced patient care outcomes and financial sustainability in the U.S. healthcare ecosystem 

by providing a systems-level perspective on integrating HHAs into a single RCM strategy. 
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1. Introduction 

Revenue Cycle Management (RCM) plays a vital role in the financial viability of healthcare institutions across the United States. 

It spans the complete lifetime of a patient account from initial appointment scheduling and insurance verification to clinical 

recording, billing, claims submission, and ultimate reimbursement. As hospitals and healthcare providers face significant 

financial pressure due to rising operational costs, complex regulatory requirements, and the transition toward value-based care,  
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refining RCM procedures has become a primary concern 

(AR, 2022, Weisfeld & Lustig, 2015). Hospital billing, a 

fundamental component of RCM, is especially susceptible to 

inefficiencies such as coding errors, delayed claims, denied 

payments, and poor communication between clinical and 

administrative teams. These problems jeopardize patient 

satisfaction and service delivery in addition to decreasing 

revenue (White & Latimer, 2019). 

Home Health Agencies (HHAs) have become a more 

important part of the healthcare delivery model in recent 

years, especially in the post-acute care continuum. By 

offering clinical services like skilled nursing and 

rehabilitative therapy in the patient's home, HHAs help 

patients live better lives, experience fewer hospital 

readmissions, and pay less for inpatient care (White, 2019). 

Though their financial contributions are frequently 

overlooked in standard hospital RCM frameworks, the 

Centers for Medicare & Medicaid Services (CMS) and other 

payers have acknowledged the cost-saving potential of HHAs 

(Glaser, 2016, Hill, 2012, Hourani, 2021). Integrating HHAs 

into a single revenue cycle approach is made more difficult 

by the episodic nature of home-based care, as well as 

disparate data systems and billing procedures. 

The urgent need for a more unified and technologically 

advanced approach to hospital billing optimization and 

revenue cycle management that takes into account the 

financial dynamics of home health agencies is what this 

conceptual framework seeks to solve. This framework aims 

to find workable solutions that improve financial 

performance while promoting patient-centered care by 

creating a system-level model that assesses the cost-

efficiency, reimbursement flow, and predictive analytics 

capabilities of RCM processes involving HHAs (Are, 2020, 

Wang, et al., 2019). A strategic guide for aligning hospital 

and HHA financial workflows, increasing billing accuracy, 

speeding up cash flow, and assisting the US's transition to 

integrated, value-based healthcare delivery is intended for 

use by healthcare administrators, legislators, and health IT 

specialists. 

 

2. Literature Review 

Over the past 20 years, the literature on Revenue Cycle 

Management (RCM) in the American healthcare system has 

changed significantly, reflecting the growing complexity of 

payer systems, medical billing, and service delivery 

arrangements. Hospital systems' traditional RCM models 

have mostly focused on fee-for-service billing systems, 

which create a disjointed and frequently ineffective process 

by charging for each treatment or interaction separately 

(Johnson, Anderson & Rossow, 2018, Kandasamy, et al., 

2022). Transactional tasks like registration, charge capture, 

claim submission, payment posting, and rejection 

management are highlighted in these models. Hospitals still 

lose money because of incorrect documentation, problems 

with insurance eligibility, and inaccurate coding, even though 

standardized workflows and the use of Electronic Health 

Records (EHRs) have improved visibility and traceability 

throughout revenue cycles. Studies have shown that up to 

30% of claims are either denied or delayed, underscoring the 

limitations of conventional RCM approaches when dealing 

with modern healthcare complexities (Ruvoletto, 2023, 

Salonen & Jaakkola, 2015). 

Emerging RCM models are trying to incorporate Home 

Health Agencies (HHAs) into standard financial workflows 

as the healthcare sector moves more and more toward value-

based care and outcomes-driven reimbursement systems. 

HHAs are essential to palliative care, chronic illness 

management, and post-acute recovery since they care for 

patients in their homes following hospital discharge 

(Keefner, 2020, Long, 2018, Macapagal, 2022). The 

traditional limits of hospital billing systems are being 

reshaped by their increasing significance. According to 

published research, hospitals with integrated HHA 

partnerships show improved patient satisfaction ratings and 

lower 30-day readmission rates two important indicators 

under value-based compensation schemes. Despite this, 

current RCM systems often fail to fully account for the 

financial contributions and billing intricacies of HHAs 

(Williams, 2016). These agencies typically operate under a 

different set of billing rules, such as episodic payments under 

the Patient-Driven Groupings Model (PDGM), which 

complicates interoperability with hospital-based systems that 

rely on Diagnosis-Related Groups (DRGs) and procedural 

billing. 

The integration of HHAs adds a new layer of financial 

challenges and opportunities to the larger healthcare billing 

ecosystem. One of the biggest challenges is coordinating care 

documentation across different platforms, which frequently 

leads to billing errors, claim denials, or payment delays 

(Wang, 2019). Other challenges include the difficulty of 

ensuring continuity in coding, payer compliance, and data 

reconciliation due to disparate systems between hospitals and 

HHAs, as well as the underrepresentation of HHAs in 

financial planning and performance reviews due to the lack 

of standardized metrics for measuring the financial impact of 

home-based services. By minimizing avoidable 

readmissions, HHAs indirectly contribute to significant cost 

savings for hospitals savings that could be reinvested into 

strengthening collaborative RCM infrastructures (Kilanko, 

2023, Lovett, 2015, Macha, 2020). Predictive analytics and 

AI-driven tools offer promise in identifying high-risk patients 

who would benefit from HHA services, improving care 

outcomes while simultaneously optimizing billing efficiency. 

Additionally, by lowering the average length of stay, HHAs 

help hospitals enhance throughput and improve resource 

usage. The body of research backs the creation of real-time 

data exchange platforms and integrated dashboards that make 

it possible to monitor patient transitions between inpatient 

and home environments. These technologies allow for better 

revenue forecasting, lower denial rates, and expedited billing 

submissions (Atluri & Thummisetti, 2023, Vyas & Bhargava, 

2021). Furthermore, home care services generally cater to a 

diverse patient population older persons, those with chronic 

diseases, or patients in rural areas underlining the need to 

alter existing RCM processes to fit variable service 

frequency, care plans, and payment cycles. 

In terms of regulations, the Centers for Medicare & Medicaid 

Services (CMS) have been essential in determining how 

HHAs are financed and integrated into hospital systems. In 

the past, Medicare paid HHAs under the 60-day episode of 

care-based Home Health Prospective Payment System (HH 

PPS). The Patient-Driven Groupings Model (PDGM), which 

CMS updated in 2020, shortened the episode duration to 30 

days and modified payments according to the clinical 

features, functional levels, and timing of the care episode 

(Fong et al., 2023, Giménez, 2018). Although the goal of this 

change was to increase efficiency and discourage the 

provision of unneeded services, it also made revenue 
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management more difficult, particularly for hospital systems 

that were not accustomed to episodic billing arrangements. 

The transition to PDGM necessitated a recalibration of billing 

software, staff training, and compliance monitoring, which 

further strained existing RCM systems (World Health 

Organization. (2023). Figure 1 shows the 

conceptual framework of determinants the burden of 

household Out-Of-Pocket healthcare expenditure in Ethiopia, 

2021 presented by Borde, et al., 2022. 

 

 
 

Fig 1: The conceptual framework of determinants the burden of 

household Out-Of-Pocket healthcare expenditure in Ethiopia, 

2021(Borde, et al., 2022). 

 

Additionally, CMS has adopted the Home Health Value-

Based Purchasing (HHVBP) model, which modifies 

reimbursements according to the effectiveness and caliber of 

care provided. Given that both industries are held responsible 

for comparable measures including readmission rates, 

prompt commencement of care, and patient satisfaction, this 

model closely reflects the objectives of hospital billing 

optimization. To ensure that clinical results and billing 

procedures are consistent across care settings, healthcare 

organizations must develop strong interoperability 

frameworks in response to these legislative changes (Baum, 

Kahn & Daigrepont, 2023, Viswanadham, 2021). According 

to the literature, organizations that have linked their clinical 

and financial systems report better revenue retention, fewer 

billing errors, and better alignment with CMS requirements. 

Medicaid reimbursements for home health services, which 

differ significantly between states, are another aspect of CMS 

policy. Under Section 1915 waivers, several states have 

increased the number of Medicaid-funded home care services 

available, granting flexibility in terms of payment methods 

and service delivery patterns. This variance, however, makes 

it more difficult to create uniform RCM frameworks for 

hospital systems that operate across several states. It also 

emphasizes the necessity of flexible billing systems that can 

alter claims and reimbursement procedures in accordance 

with regional legal requirements. The dual-billing 

complications highlight the significance of including policy 

considerations into RCM design, especially as a significant 

number of HHA patients are dual-eligible for both Medicare 

and Medicaid (Goldberg, 2014, Halvorsrud, et al., 2018). 

The literature also emphasizes how technology is becoming 

more and more important in simplifying RCM procedures. As 

required by the 21st Century Cures Act, the use of 

interoperable Electronic Visit Verification (EVV) systems 

helps prevent fraudulent billing and allows for real-time 

tracking of the delivery of home care services. EVV solutions 

improve audit readiness and payer trust by providing 

transparency and billing accuracy when integrated with 

hospital RCM platforms. Furthermore, hospital discharge 

planners and HHA coordinators can communicate more 

effectively thanks to health information exchanges (HIEs) 

and integrated care platforms, which reduces billing 

fragmentation and enhances continuity of care (Harrill & 

Melon, 2021, Health Care Financing Initiative, 2022). 

In summary, the literature shows that the importance of 

HHAs in improving care delivery and financial results within 

the US healthcare system is becoming increasingly 

acknowledged. The intricacy and importance of home-based 

care are not adequately captured by traditional RCM models, 

despite their effectiveness in hospital-centric workflows. 

New models point to the necessity of technology-enabled, 

integrated frameworks that connect the financial operations 

of home care and hospitals. Value-based payment structures, 

interoperable platform deployment, and strategic alignment 

with CMS standards can all help to alleviate the financial 

issues that come with post-acute care billing, which can range 

from coding errors to regulatory compliance. Ultimately, a 

robust conceptual framework for RCM and hospital billing 

optimization must account for the unique dynamics of HHAs, 

enabling healthcare systems to deliver cost-effective, patient-

centered care while maintaining financial sustainability. 

 

3. Methodology 
A triangulated synthesis of systems theory, stakeholder 

analysis, and evidence-based revenue cycle management 

approaches served as the foundation for this study's 

qualitative conceptual methodology. The goal of the study 

was to provide a thorough framework for incorporating 

Home Health Agencies (HHAs) into the hospital billing and 

RCM systems in the United States by utilizing the theoretical 

and practical insights found in a wide variety of 

interdisciplinary literature.  

An interpretive evaluation of 120 chosen peer-reviewed 

literature and policy papers was carried out in order to create 

this framework. The sources included research on artificial 

intelligence applications, post-acute care coordination, 

hospital finance, and healthcare informatics. Among the 

major contributors to the methodological basis are Alradhi 

and Alanazi (2023), who examined RCM bottlenecks in 

governmental hospitals, Atluri and Thummisetti (2023) on 

the Charge Navigator system for billing accuracy, and 

Chaturvedi and Sharma (2023), who analyzed Robotic 

Process Automation (RPA) in revenue cycle transformation. 

The conceptual inputs from Burke (2018), Baum et al. 

(2023), and Cleverley et al. (2023) informed the mapping of 

financial flows and key metrics. Meanwhile, works by 

Camicia et al. (2021), Chase et al. (2019), and Clark et al. 

(2016) were used to detail care transitions and the inclusion 

of HHAs in the post-acute continuum. 

Starting with literature coding to identify recurrent themes 

and system elements such as patient intake, documentation, 

coding, billing, denial management, and reimbursement, the 

model design employed a multi-phase methodology. These 

elements were represented as linked, dynamic processes. To 

illustrate the real-time interactions between hospitals and 

HHAs, a flowchart was created using system mapping. It 

highlighted data flow, billing integration, and audit-feedback 

mechanisms. The study used grounded theory and contextual 

inquiry concepts to confirm the validity of the suggested 

framework's dependability and thoroughness. From case 

studies that were analyzed, important factors like coding 

accuracy, payment turnaround, denial rates, and home health 

utilization were extracted and transformed into quantifiable 
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indicators that complied with PDGM logic and CMS 

standards. Predictive analytics and AI modeling for claims 

success were integrated based on frameworks from Kilanko 

(2023) and Pounds (2021), supporting data-driven decisions 

within the RCM loop. 

Peer review, iterative refinement, and triangulation with 

practice-based insights from post-acute care policy (Landers 

et al., 2016), institutional alignment strategies (Burke, 2018; 

Erickson et al., 2020), and digital health innovation (Restrepo 

& Córdoba, 2023) were used to synthesize the final 

conceptual framework. Consistency, compliance, and cost-

effectiveness in the integration of HHAs into RCM systems 

are guaranteed by the methodology's support for a scalable 

model that can be modified for use in various U.S. healthcare 

settings. 

 

 
 

Fig 2: Flowchart of the study methodology 

 

3.1 Conceptual Framework Overview 

In order to assess the financial impact of Home Health 

Agencies (HHAs) in the healthcare ecosystem of the United 

States, the conceptual framework for Revenue Cycle 

Management (RCM) and Hospital Billing Optimization is 

based on a systems-thinking methodology that combines 

clinical care, administrative procedures, financial 

management, and policy oversight. This framework 

acknowledges that healthcare delivery and payment systems 

are multifaceted, especially when considering home-based 

treatment in addition to traditional hospital settings. 

Fundamentally, the approach aims to improve financial 

performance, ensure regulatory compliance, and streamline 

and integrate activities across the continuum of care. 

This conceptual framework's base starts with a thorough 

understanding of the patient lifetime, which serves as the 

revenue cycle's chronological and procedural backbone. 

According to Jabarulla and Lee (2021) and Landers et al. 

(2021), the patient lifecycle encompasses the series of events 

that begin with the patient's admission or referral, proceed 

through clinical evaluation and treatment, discharge 

planning, transition to home care services, continuous health 

monitoring, and finally culminate in the submission of a 

claim and reimbursement. To maintain the integrity of the 

money flow in this architecture, every phase of the patient 

lifecycle needs to be precisely recorded, tagged, and 

transferred between systems. Unlike in traditional hospital-

only billing models, the inclusion of HHAs introduces 

complexity in the transition of patient data and care 

responsibilities, requiring seamless interoperability between 

institutions. 

In this conceptual framework, data systems are essential. 

Utilizing integrated Electronic Health Records (EHRs), 

health information exchanges (HIEs), patient relationship 

management systems, and billing software platforms that can 

interact across treatment settings is essential for effective 

RCM and billing optimization. For instance, pertinent data 

such a diagnosis, treatment summary, medication 

reconciliation, and authorization paperwork must be sent 

promptly and precisely when a hospital releases a patient to 

an HHA (Jodock, 2016, Kilanko, 2023, Leung, 2020). 

Additionally, these platforms' integrated predictive analytics 

tools and automated coding systems aid in error reduction, 

denial detection, and payment schedule forecasting. The 

framework stresses the use of safe information governance 

procedures, interoperable interfaces, and standardized data 

formats in this data-driven world. 

The transfer of financial resources across the admission-to-

reimbursement spectrum is included in the framework's 

financial flow. Real-time eligibility verification, precise 

charge capture, claim filing, rejection management, payment 

posting, and cost estimation at the point of care are all 

included. One of the main goals is to minimize claim 

rejections and administrative bottlenecks in order to shorten 

the revenue cycle. Recalibrating systems to support episodic 

payment structures, such those found in the Patient-Driven 

Groupings Model (PDGM), which regulates HHA 

reimbursement under Medicare, is necessary for the 

integration of HHAs into the financial flow process. Because 

of this, financial flow is dynamic rather than linear, requiring 

synchronized billing procedures that, whenever feasible, link 

hospital and home care service charges in a single claim 

structure (Mas Bergas, 2019, McCarthy, et al., 2016). 

This conceptual model also incorporates a thorough 

understanding of stakeholders. As primary care providers, 

hospitals are in charge of starting the revenue cycle and 

making sure that patient data and clinical documentation are 

accurate at the moment of treatment. They take the lead in 

deciding who is eligible for HHA services and in discharge 

planning. As essential collaborators in the continuity of 

treatment, home health agencies must guarantee that care 

episodes are provided in compliance with payer policies and 

keep thorough records to facilitate billing and payment (Bele, 

Kumar & Singay, 2018, Tresp, et al., 2016). The financial 

adjudicators are payers, such as Medicare, Medicaid, and 

private insurers, who examine claims for correctness, 

completeness, and compliance. Their feedback, in the form 

of payment approvals or denials, directly impacts revenue 

performance. Regulators, such as the Centers for Medicare & 

Medicaid Services (CMS) and state-level agencies, establish 

the rules that govern billing practices, coding standards, data 

privacy requirements, and performance reporting. 

Conceptual framework for understanding the organization of 

health financing systems presented by Kutzin, 2008 is shown 

in figure 3. 

http://www.multidisciplinaryfrontiers.com/


 Journal of Frontiers in Multidisciplinary Research  www.multidisciplinaryfrontiers.com 

 
    175 | P a g e  

 

 
 

Fig 3: Conceptual framework for understanding the organization of health financing systems (Kutzin, 2008). 

 

The conceptual framework encourages an integrated 

workflow that harmonizes clinical and administrative 

processes within this network of stakeholders. When a patient 

is admitted, their eligibility for both inpatient and home-

based care is assessed, marking the start of this process. 

Precise data gathering at this point guarantees that future 

claims are supported and payer criteria are fulfilled. In order 

to make coding and billing easier, hospital teams and HHA 

experts use structured formats to document clinical actions 

during the care phase (Mas et al., 2023, McCarthy et al., 

2020). To avoid data fragmentation and duplication, the 

system must allow for real-time updates and patient record 

access. Charge capture and claim assembly are the first steps 

in the billing process after care is provided. Hospitals and 

HHAs either submit unified or separate claims, depending on 

their operational structure and the payer’s requirements. The 

reimbursement phase involves processing by the payer, 

adjustments for denials or underpayments, and final payment 

postings to the healthcare provider’s account. 

This admission-to-reimbursement process is intended to be 

continuous and cyclical, with feedback systems in place at 

every turn to identify delays, mistakes, or inefficiencies. In 

order to track key performance indicators (KPIs) including 

average reimbursement time, claim denial rates, patient 

readmission rates, and HHA utilization, the framework 

integrates business intelligence technologies that offer 

dashboards (Bhati, Deogade & Kanyal, 2023, Sun, et al., 

2023). Stakeholders are guided by these measurements as 

they improve their procedures, spot weaknesses, and start 

remedial measures. For example, targeted training or system 

upgrades can be implemented if coding discrepancies 

between hospital and HHA data cause an increase in denial 

rates. Similarly, predictive models can be used to assess 

patients' likelihood of readmission and determine the optimal 

level of home health care needed to prevent it, thereby 

aligning clinical and financial objectives. Van Leeuwen, et 

al., 2023 presented Conceptual framework of the financial 

model for hospitals shown in figure 4. 
 

 
 

Fig 4: Conceptual framework of the financial model for hospitals (Van Leeuwen, et al., 2023). 

 

The framework encourages quality enhancements and patient 

happiness in addition to cost-cutting tactics by integrating 

HHAs into this organized revenue cycle. While providers are 

equipped with resources that promote compliance and 

financial accountability, patients gain from coordinated care 

that transcends the hospital's boundaries. The realities of a 
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value-based healthcare setting, where operational 

effectiveness and financial stewardship are just as important 

as clinical results, are reflected in this integrated model 

(Meroni, Selloni & Rossi, 2018; Mindel & Mathiassen, 

2015). 

This conceptual framework is essentially a combination of 

collaborative financial management, data-driven decision-

making, and patient-centered care. In order to take use of the 

opportunities provided by digital health tools, standardized 

data protocols, and outcome-based reimbursement policies, 

as well as to reflect the crucial role of Home Health Agencies, 

it calls for a systemic reconfiguration of the RCM process. 

Frameworks like this one give institutions aiming to prosper 

in a complicated and linked ecosystem a strategic road map 

as healthcare continues to change, guaranteeing that no part 

of the care continuum is administratively or financially 

isolated. 

 

3.2 Model Development 

A multifaceted strategy that combines clinical, operational, 

and financial elements into a coherent system is needed to 

develop a solid model for Revenue Cycle Management 

(RCM) and hospital billing optimization, particularly in 

assessing the financial impact of Home Health Agencies 

(HHAs) within the U.S. healthcare ecosystem. In order to 

facilitate data-driven decision-making, this model needs to 

solve billing workflow inefficiencies, account for the 

complexity of interactions between hospitals and HHAs, and 

use sophisticated mathematical and predictive capabilities. 

The model's primary goals are to optimize claims 

performance through predictive analytics, quantify the 

financial benefits of HHAs, and streamline the revenue cycle 

process flow. 

From patient access and eligibility verification to service 

documentation, charge collection, coding, claims filing, 

adjudication, denial management, and ultimate 

reimbursement, the revenue cycle process flow model starts 

with these steps. In the majority of healthcare facilities, this 

end-to-end cycle is usually broken up, especially as treatment 

moves from inpatient settings to home-based services 

(Moorman, 2023, Mugdh & Pilla, 2012, Orr, et al., 2018). By 

identifying important interaction points and standardizing 

workflows, the proposed model aims to integrate this process 

across hospital and HHA operations. The model places a 

strong emphasis on real-time verification technologies that 

can evaluate insurance coverage for hospital and post-acute 

care services, including HHA eligibility, within the first step 

of the cycle of patient registration and eligibility. This stage 

is critical to avoiding future claim rejections due to uncovered 

services or authorization issues. 

Hospital employees and home health nurses or therapists 

must coordinate data entry during the service delivery and 

documentation phase. The concept integrates interoperable 

electronic health records (EHR) platforms that enable real-

time changes and bidirectional data transfer to enable smooth 

documentation. Accurate coding requires access to thorough 

patient records, which our integration guarantees coding and 

billing teams have (Burke, 2018). The charge capture and 

coding procedure starts as soon as the services are finished. 

To reduce human error and improve adherence to the Current 

Procedural Terminology (CPT) and International 

Classification of Diseases (ICD) recommendations, this 

model makes use of automated coding systems. According to 

payer-specific regulations, these systems can even model 

reimbursement estimates, identify discrepancies, and provide 

suitable codes (Hamilton et al., 2018; Hansen & Baroody, 

2020). 

At the claims submission and adjudication stage, the model 

introduces mathematical modeling to evaluate financial 

outcomes. One of the key equations in this framework 

assesses net revenue by incorporating gross revenue, the cost 

of hospital care, the cost of home health services, and revenue 

lost through denials and delays. Mathematically, this is 

expressed as: 

 

Rnet = Rgross - (Adenial + Adelay + CH + CHHA) 

 

Where Rnet is the net revenue, Rgross is the gross revenue, 

Adenial represents adjustments due to denied claims, Adelay 

captures the financial impact of delayed reimbursements, CH 

is the cost of hospital-based care, and CHHA represents the cost 

of home health agency care. This equation helps stakeholders 

understand the true financial performance of integrated care 

services and highlights areas where improvements in 

documentation or claims management could yield financial 

gains. 

Another key component of this model is the predictive 

equation for claim denial risk. This logistic regression-based 

model calculates the probability of a claim being denied 

based on several variables, including coding accuracy (x1), 

documentation completeness (x2), timeliness of submission 

(x3), and insurance verification accuracy (x4). The formula is 

defined as: 

 

𝑃𝑑 =
1

𝑒−(β0+β1𝑥1+β2𝑥2+β3𝑥3+β4𝑥4)
 

 

Where 𝑃𝑑 is the predicted probability of denial, and β0–β4 are 

coefficients derived from historical claims data. This model 

can be embedded within the billing software to alert staff in 

real time about high-risk claims, allowing corrective actions 

to be taken before submission. Over time, such tools not only 

improve first-pass claim acceptance rates but also reduce 

administrative costs associated with rework and appeals. 

The model also includes performance metrics to assess the 

overall efficiency of billing processes. One such metric is the 

Billing Efficiency Score (BES), calculated as: 

 

BES =  
Number of Clean Claims 

Total Claims Submitted
 ×  100 

 

A higher BES indicates a more streamlined and accurate 

billing operation. In integrated systems involving HHAs, 

maintaining a BES above 95% is essential to ensuring timely 

cash flow and avoiding audit risks. The Reimbursement 

Turnaround Time (RTT) is another important metric, defined 

as: 

 

RTT =
∑ (𝑡𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑑

𝑖 − 𝑡𝑠𝑢𝑏𝑚𝑖𝑡𝑡𝑒𝑑
𝑖 )𝑛

𝑖=1

𝑛
 

 

This measures the average number of days between claim 

submission and payment receipt, offering insights into payer 

responsiveness and internal claims processing efficiency. 

To further support billing optimization, the model evaluates 

cost savings derived from reduced hospital readmissions 

through the use of HHAs. This is particularly important in 

value-based care environments where penalties are applied 
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for excessive readmissions. The cost-saving model is 

represented as: 

 

ΔC =  (Rreadmit  −  Rreadmit_HHA) × Creadmit 

 

Here, ΔC is the net cost saving, Rreadmit is the readmission 

rate without HHA involvement, Rreadmit_HHA is the rate with 

HHA care, and Creadmit is the average cost per readmission. 

By quantifying these savings, healthcare administrators can 

justify investments in HHA partnerships and integrated 

billing systems. 

Predictive analytics is a cornerstone of this model, 

particularly in anticipating and managing claims outcomes. 

The integration of machine learning algorithms into RCM 

systems enables real-time predictions on claim success, 

reimbursement amounts, and even the likelihood of audit 

flags. These models use historical claims data, payer patterns, 

and care utilization trends to forecast outcomes and guide 

decision-making. For instance, if a claim is predicted to be 

denied due to inconsistent documentation from the HHA, the 

system can prompt a documentation review before 

submission, thereby increasing the chances of approval (Hu, 

et al., 2019 Ikediashi, 2014, Janett & Yeracaris, 2020). 

In addition, the model incorporates dashboards for 

monitoring key revenue cycle indicators. These dashboards 

provide real-time visualization of denial trends, account 

receivable aging, clean claim rates, and patient financial 

responsibility collection rates. Advanced analytics also allow 

organizations to segment performance by payer, service line, 

and even by care setting (inpatient vs. home health). This 

level of granularity supports targeted interventions and 

continuous improvement. 

To ensure the model remains dynamic and adaptable, 

feedback loops are built into each phase. For example, 

frequent denials for a particular HHA may trigger an 

automated workflow that requests additional training for 

HHA staff or recommends updates to documentation 

templates. Similarly, if delays in home care documentation 

are extending the billing cycle, alerts can be generated to flag 

these inefficiencies for management action (Burns, 2022, 

Suanino & Brandeis, 2019). 

In conclusion, the model developed for optimizing RCM and 

hospital billing, while integrating the financial impact of 

HHAs, is comprehensive and data-driven. It captures the full 

spectrum of patient care from hospital admission to home-

based recovery, translating clinical actions into financial 

outcomes through standardized equations, predictive 

modeling, and workflow automation. By aligning hospital 

and HHA billing operations within a unified system, the 

model not only reduces revenue leakage and administrative 

waste but also supports high-quality, value-based care 

delivery. As healthcare continues to embrace interoperability 

and intelligent automation, such integrated models will serve 

as critical tools for financial sustainability and operational 

excellence across the ecosystem. 

 

3.3 Policy and Governance Layer 

In order to ensure regulatory compliance, optimize 

reimbursement structures, and foster accountability across 

care settings, the policy and governance layer of the 

conceptual framework for Revenue Cycle Management 

(RCM) and Hospital Billing Optimization is crucial, 

especially when assessing the financial impact of Home 

Health Agencies (HHAs) in the U.S. healthcare ecosystem. 

This layer incorporates value-based care policies, payment 

methods, coding rules, and federal and state guidelines that 

have a direct impact on the administrative and financial 

health of hospitals and HHAs. Fundamentally, the 

governance structure aligns institutional practices with 

national healthcare goals while promoting correct invoicing, 

transparent service delivery, and expedited claim processing. 

The Medicare and Medicaid billing framework that regulates 

HHAs is a crucial part of this regulatory environment. While 

Medicaid offers supplemental assistance, notably for low-

income and dual-eligible patients, Medicare is the main payer 

for the majority of home health services in the United States, 

primarily for the elderly and disabled populations. Medicare 

covers skilled nursing, occupational and physical therapy, 

medical social services, and speech-language pathology as 

home health services (Itani, 2023, Johnson, 2016, Karazivan, 

et al., 2015). Strict qualifying requirements, including being 

homebound, needing intermittent skilled care, and having a 

doctor-approved treatment plan, must be met in order to 

receive coverage. Billing for these services is governed by the 

Patient-Driven Groupings Model (PDGM), introduced by the 

Centers for Medicare & Medicaid Services (CMS) in 2020. 

PDGM replaced the previous 60-day payment episode system 

with a more refined 30-day structure, wherein 

reimbursements are determined based on patient 

characteristics including diagnosis, functional status, referral 

source, and timing of service. 

Due to the need for more thorough documentation and 

explanations for home health service claims, the switch to 

PDGM has completely changed the billing process. Accurate 

coding and timely submission are essential for full 

reimbursement because payments are now determined by 

clinical complexity and resource utilization rather than 

therapeutic volume. State-specific Medicaid billing 

regulations add still another level of intricacy. While some 

states demand pre-authorizations or set caps, others use 

Medicaid waivers to fund extended home health services 

(Camicia et al., 2021, Stutzbach, 2022). This conceptual 

model's policy framework promotes standardizing patient 

data collection to satisfy dual-payer requirements, 

incorporating reimbursement predictions into financial 

planning, and coordinating hospital and HHA billing 

processes with Medicare and Medicaid protocols. 

A key component of this governance layer is adherence to 

legal obligations including PDGM, HIPAA, and ICD coding. 

Clinical documentation that appropriately represents the 

patient's condition and the services provided is guaranteed by 

proper ICD-10 classification. One of the main reasons for 

audit results, financial fines, and claim denials is coding 

errors. In order to guarantee compliance with CMS-approved 

codes and diagnosis-related groupings (DRGs), the 

framework thus places a strong emphasis on regular coder 

training, the deployment of computer-assisted coding (CAC) 

systems, and recurring audits (MacFarlane & O’Reilly-de 

Brún, 2012, Marmor & Wendt, 2012, Mirtalebi, 2017). 

HHAs in particular need to make sure that the codes 

submitted for payment are supported by the clinical 

documentation that field personnel, such as nurses and 

therapists, provide. Hospitals and HHAs often face coding 

challenges due to discrepancies between discharge 

summaries and home health intake records. Addressing this 

requires standardization of documentation formats and 

shared access to patient records across providers. 
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Another layer of compliance is added by the Health Insurance 

Portability and Accountability Act (HIPAA), which requires 

that patient data be handled securely. There is a greater 

chance of data breaches and unauthorized disclosures due to 

the growing reliance on electronic health records (EHRs) and 

interoperability between hospitals and HHAs. Role-based 

access to patient data, encrypted communication channels, 

and strict data-sharing agreements between institutions are all 

suggested by the policy framework (Chase et al. 2019, 

Sonowal, 2017). By taking these precautions, privacy 

concerns are reduced while sharing information that is 

required for care coordination and payment. Compliance also 

extends to ensuring that all claim submissions include 

standardized data formats such as the ASC X12 837 

transaction set, used for electronic health care claims. 

Institutions are encouraged to implement automated 

validation tools that check claims for completeness and 

format errors before submission, reducing the likelihood of 

rejections. 

Making sure that PDGM regulations are followed is another 

compliance priority. Any misclassification may result in 

underpayments or overpayments, which may lead to audits, 

as PDGM payments are contingent on the correctness of 

patient groupings. Internal review processes that evaluate 

patient data in relation to PDGM case-mix factors are 

encouraged to be developed by the governance framework. 

When these algorithms identify discrepancies between the 

assigned categorization and documented diagnoses, manual 

review and correction may be necessary (Mirzoev & Kane, 

2017, Mosadeghrad, 2014, Oroni, 2023). For every patient 

episode, HHAs must also fill out and submit Outcome and 

Assessment Information Set (OASIS) data. OASIS data 

drives PDGM reimbursement and quality metrics, making its 

timely and accurate completion essential. The policy layer 

suggests aligning staff performance metrics with OASIS 

accuracy to reinforce compliance and accountability. 

This approach also heavily relies on Value-Based Payment 

(VBP) regulations, which reward efficiency and quality 

above quantity. Under CMS's Home Health Value-Based 

Purchasing (HHVBP) model, which started as a pilot 

program in a few states and is currently being implemented 

nationally, HHA payments are modified in accordance with 

performance indicators such timely care initiation, functional 

improvement, and patient satisfaction. This policy challenges 

hospitals and HHAs to reconsider their revenue strategies by 

enacting a fundamental transition from volume-driven 

reimbursement to outcomes-driven pay (Clark et al., 2016; 

Singh, Mindel & Mathiassen, 2017). By encouraging 

investment in quality monitoring dashboards, patient 

interaction platforms, and care coordination systems, the 

conceptual framework integrates VBP. By tying 

reimbursement to outcomes, institutions are encouraged to 

adopt proactive care practices that reduce readmissions and 

improve patient recovery in home settings. 

Programs such as the Hospital Value-Based Purchasing 

Program (HVBP) and the Hospital Readmissions Reduction 

Program (HRRP) also impose value-based reimbursement on 

hospitals. These initiatives reward hospitals that meet quality 

standards and penalize those who have a high rate of 

readmissions. Under these regulations, it becomes 

strategically necessary to incorporate HHAs into post-acute 

care pathways and discharge planning. In order to guarantee 

uniformity in the provision of care and documentation, the 

governance framework advises hospitals and HHAs to 

develop official partnerships or preferred provider networks 

(Mosadeghrad, 2014, NAS, 2019, Pandi-Perumal, et al., 

2015). Both entities can profit from VBP models by aligning 

incentives across the two care settings through shared metrics 

and data sharing protocols. 

In order to guarantee compliance with all payer and 

regulatory criteria, the policy and governance layer 

additionally enables continuous quality improvement (CQI) 

methods. These consist of feedback systems that link RCM 

teams and frontline clinical staff, monthly compliance 

reviews, and root cause analysis of denials. For instance, the 

governance team can start a targeted review, find 

documentation deficiencies, and conduct corrective training 

if a trend of underpayment is noticed for a particular claim 

category (Cross, 2018; Sharma, 2022, Singh, Durcikova & 

Mathiassen, 2021). By assigning RCM compliance officers 

to monitor CMS and private payer policy updates and ensure 

prompt adaptation to modifications in billing regulations or 

coding standards, governance structures are further 

strengthened. 

In conclusion, the conceptual framework's policy and 

governance layer acts as the operational and regulatory 

foundation that guarantees revenue integrity, adherence to the 

law, and conformity with the goals of national healthcare 

reform. This layer contributes to the development of a 

sustainable financial ecosystem for hospitals and Home 

Health Agencies by resolving Medicare and Medicaid billing 

regulations, enforcing ICD coding and HIPAA standards, and 

advancing value-based care concepts (Patrício et al., 2020; 

Payne et al., 2015; Kilanko, 2023). In the end, it enhances 

care quality, financial performance, and compliance 

readiness throughout the U.S. healthcare system by 

facilitating the shift from fragmented billing procedures to an 

integrated, outcome-driven revenue cycle. 

 

4. Case Simulation / Application Scenario 

A case simulation offers important insights into the practical 

implementation of the Revenue Cycle Management (RCM) 

and Hospital Billing Optimization conceptual framework, 

which assesses the financial impact of Home Health 

Agencies (HHAs) on the U.S. healthcare ecosystem. This 

simulation illustrates how a mid-sized hospital in a semi-

urban area works with neighborhood HHAs to boost revenue 

cycle performance, improve care delivery, and comply with 

changing value-based care regulations (Burdžović, 2022, 

Chaturvedi & Sharma, 2023). This scenario demonstrates 

how the components interact to drive clinical and fiscal 

outcomes and proves the efficacy of the suggested framework 

by modeling a typical patient journey and outlining the 

financial and operational touchpoints. 

Valley Regional Medical Center (VRMC), the fictitious 

hospital, is a 300-bed acute care center that sees 1,200 

patients discharged on average each month. About 30% of 

these discharges need post-acute care services, and many of 

them qualify for home health assistance. In the past, VRMC 

has seen significant claim denials due to incomplete 

documentation and a lack of post-discharge care 

coordination, high readmission rates within 30 days after 

discharge, and irregular patient follow-up (Chivenge et al., 

2022, Cleverley, Cleverley & Parks, 2023). In response, three 

certified local HHAs formed official collaborations with 

VRMC, incorporating their operations into its billing 

procedures, electronic medical records (EMR) interface, and 

discharge planning. This strategic alignment was aimed at 
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enhancing continuity of care and closing gaps that commonly 

lead to revenue leakage. 

The integration phase in the simulation starts at the time of 

inpatient admission. Upon release, a patient with congestive 

heart failure is considered a candidate for home health 

services. The RCM team collaborates with clinical staff early 

in the admission cycle to confirm insurance coverage and 

establish Medicare eligibility for both inpatient and home-

based care (Shah, 2019). This pre-discharge alignment 

guarantees that the patient satisfies the coverage requirements 

outlined by the Patient-Driven Groupings Model (PDGM) 

and that the appropriate authorizations are in place for post-

acute treatments. Accurate claims preparation is supported by 

real-time documentation capture and ICD-10 coding during 

the hospital stay. Upon discharge, the patient’s care plan is 

electronically transferred to the partnering HHA using a 

secure health information exchange platform (Cook & Neely, 

2016, Derricks, 2021). The HHA initiates care within 48 

hours and logs all home visits, interventions, and outcomes 

using a standardized template that is fully compatible with 

VRMC’s RCM system. 

Within the first ninety days of implementation, measurable 

benefits are first shown in key performance indicators (KPIs). 

The Clean Claim Rate (CCR), which calculates the 

proportion of claims filed without needing rework, is one 

important KPI. VRMC's CCR averaged 85% before to 

integration, which led to considerable delays and 

administrative expenses. Due to improved HHA 

documentation, real-time eligibility checks, and coordinated 

billing codes, the CCR increased to 96% after integration. 

Days in Accounts Receivable (AR), another KPI, shows a 

decrease from 52 days to 38 days, indicating faster 

reimbursement cycles and more effective claim processing. 

In order to control operating expenses, these enhancements 

result in better cash flow and less reliance on credit facilities 

(Erickson et al., 2020; Sanjariyapipu, 2020). 

Metrics for the Denial Rate also demonstrate significant 

improvement. Up to 12% of claims at VRMC were denied 

prior to the integrated framework's implementation, 

especially those involving readmissions or fragmented 

treatment. Denials for inadequate documentation and 

duplicate claims drop to less than 5% when HHAs are 

included in the billing and care continuum processes. 

Consistent patient monitoring, enhanced communication 

between the billing departments of VRMC and HHA, and the 

use of predictive analytics to identify high-risk claims before 

to submission are primarily responsible for this decrease 

(Emily & Muyengwa, 2021, Gerybaite, 2023). Weekly 

updates to an internal denial management dashboard assist a 

cycle of continuous quality improvement and offer insights 

into the underlying issues. 

Readmission rates show one of the most noticeable effects of 

this integration. For diseases like as heart failure and chronic 

obstructive pulmonary disease (COPD), the baseline 30-day 

readmission rate was approximately 21%. Within six months 

of the HHA integration, this percentage falls to 13%. More 

significantly, the decrease represents improved patient 

outcomes and directly leads to reduced penalties under the 

Hospital Readmissions Reduction Program (HRRP). In 

addition to planned nurse visits and telehealth check-ins, 

HHAs' use of real-time remote monitoring tools guarantees 

that patients receive the right care during the crucial post-

discharge period. 

From a revenue standpoint, the simulation shows that the 

hospital recovers previously lost income due to claim delays 

and denials while also generating additional value through 

efficient HHA partnerships. Using the financial impact 

formula outlined in the conceptual model R_net =
 R_gross −  (A_denial +  A_delay +  C_H +  C_HHA) the 

simulation calculates that VRMC improves its net revenue 

per patient episode by an average of $450. This gain is due 

not only to faster reimbursement and fewer denials but also 

to decreased hospital resource use. For instance, by 

shortening inpatient stays and diverting stable patients to 

home health care, VRMC reduces inpatient care costs without 

compromising care quality. 

An additional KPI used in the simulation is the Home Health 

Utilization Rate (HHUR), which tracks the percentage of 

eligible discharged patients who are successfully transitioned 

to HHA care. Initially at 48%, the HHUR climbs to 72% after 

streamlining referral protocols and automating discharge 

eligibility screening. This metric proves useful in assessing 

the extent of collaboration between hospital case managers 

and HHA liaisons. Moreover, the model introduces a 

Reimbursement Turnaround Time (RTT) KPI RTT =
 ∑(t_received −  t_submitted) / n which tracks average 

days between claim submission and payment. VRMC’s RTT 

drops from 45 to 29 days, confirming that synchronized data 

and shared billing platforms contribute to quicker financial 

reconciliation. 

The simulation also highlights the importance of performance 

monitoring tools. VRMC implements an RCM dashboard 

accessible to both hospital executives and HHA partners. The 

dashboard provides weekly updates on claim submission 

volume, status tracking, denial trends, and reimbursement 

benchmarks. Alerts are automatically generated for claim 

batches flagged as high-risk by the predictive denial model 

P_d =  1 / (1 +  e^ − (β0 +  β1x1 +  β2x2 +  β3x3 +
 β4x4)) enabling proactive corrections. For example, when a 

batch of claims involving wound care episodes shows a rising 

trend in denials linked to inconsistent ICD coding, the system 

flags this for review, prompting the billing team to coordinate 

with HHAs for corrective documentation. 

Staff engagement also sees improvement. Clinical and 

administrative personnel report a clearer understanding of 

their roles within the revenue cycle due to ongoing cross-

training and shared orientation programs with HHAs. Coders, 

nurses, case managers, and billing clerks participate in 

monthly case reviews where examples of both successful and 

denied claims are analyzed. These sessions foster 

accountability and enhance interdepartmental collaboration. 

Furthermore, the simulation emphasizes patient satisfaction 

scores as a complementary KPI, which also increase due to 

more personalized home care and fewer re-hospitalizations. 

Surveys conducted post-discharge indicate that patients 

perceive the transition to home care as smoother and more 

responsive, contributing positively to Hospital Consumer 

Assessment of Healthcare Providers and Systems (HCAHPS) 

scores (Foglieni, Villari & Maffei, 2017; Roden, 2012). 

Ultimately, this simulation of VRMC and its HHA 

partnerships illustrates the practical value of the conceptual 

framework by demonstrating measurable improvements 

across financial, operational, and clinical metrics. It validates 

the hypothesis that a unified and data-driven approach to 

revenue cycle management one that integrates home health 

care into the broader ecosystem can enhance reimbursement 

accuracy, reduce waste, and elevate patient outcomes. As 

such, the case simulation serves as a blueprint for other 
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healthcare institutions seeking to optimize their revenue cycle 

performance in an era of value-based care, regulatory 

scrutiny, and rising operational costs. 

 

5. Recommendations 

It is both timely and crucial to use the conceptual framework 

for Revenue Cycle Management (RCM) and Hospital Billing 

Optimization, especially when assessing the financial impact 

of Home Health Agencies (HHAs) on the American 

healthcare system. Healthcare organizations must accept a set 

of organized, fact-based guidelines that direct the adoption, 

integration, and long-term improvement of this framework in 

order to successfully operationalize it. In order to achieve 

revenue integrity, care coordination, regulatory compliance, 

and patient-centered outcomes, these recommendations are 

intended to assist hospitals, HHAs, and payer systems. 

Strategic adoption plans, a strong IT infrastructure, and an 

ongoing cycle of employee training and performance reviews 

are essential components of this endeavor. 

Strong executive sponsorship and strategic alignment among 

clinical, administrative, and financial units are prerequisites 

for a successful adoption plan. Healthcare institutions must 

spend resources appropriately and acknowledge the 

significance of incorporating HHAs into the larger RCM 

ecosystem. Assessing current RCM procedures, data sharing 

capabilities, HHA relationships, and staff qualifications is the 

initial step in this process (Paladino, 2013, Restrepo & 

Córdoba, 2023). Critical gaps like inconsistent home health 

documentation or a lack of defined referral processes should 

be found by this assessment. Following the collection of these 

baseline insights, a staged implementation plan ought to be 

created. This plan must include short-term milestones such as 

onboarding preferred HHAs, establishing referral protocols, 

and connecting data systems, as well as long-term goals such 

as automating claim reconciliation and integrating predictive 

analytics (Poliani, 2019, Kilanko, 2023, Leone, et al., 2021). 

Creating interdisciplinary implementation teams with 

members from the hospital administration, case management, 

HHA leadership, IT, billing, and compliance departments is 

another crucial adoption tactic. To assess progress, address 

integration issues, and guarantee alignment with 

organizational financial objectives, these teams should 

convene on a regular basis. In order to specify roles, duties, 

data-sharing guidelines, payment plans, and performance 

requirements, hospitals should also think about signing 

official service agreements or cooperative contracts with 

HHAs (Lukens & Ali, 2023, Mathur, 2023, McKinney, 

2015). The efficacy of integration can be further increased by 

providing incentives to HHAs who satisfy performance 

standards like prompt treatment initiation, accurate 

documentation, or lower readmission rates. 

The technological infrastructure of the conceptual framework 

is its foundation; it must facilitate advanced analytics, smooth 

data flow, and real-time communication. It is essential to 

make investments in Electronic Health Record (EHR) 

systems that are compatible with HHA platforms. In order for 

hospital employees and home care providers to easily access, 

update, and monitor patient care plans, results, and billing 

documents, these systems must facilitate bidirectional data 

sharing (Mehta, Pandit & Shukla, 2019, Pennington, 2023). 

Platform compatibility and a decrease in human entry errors 

are guaranteed by the adoption of standardized data formats 

like HL7 and FHIR. Centralized care coordination 

dashboards can also be used to monitor patient progress, 

identify gaps in paperwork, and match treatment plans with 

payer specifications. 

In order to improve financial performance and expedite 

claims processing, healthcare organizations should also 

implement intelligent automation systems. While electronic 

coding aides make sure that ICD-10 codes are appropriately 

chosen based on clinical documentation, automated 

eligibility verification tools lower the possibility of claim 

denials because of coverage problems. Predictive modeling, 

such as predicting the likelihood of a claim denial or 

identifying high-cost patients who would benefit from HHA 

services, is made possible by the integration of machine 

learning algorithms. Healthcare providers can concentrate 

resources on patient engagement, exception handling, and 

performance enhancement by automating repetitive RCM 

operations (Pasquale, 2012; Reed, 2018). 

The deployment of secure communication and document 

exchange platforms is an equally significant IT component. 

These tools must help hospitals and HHAs securely transfer 

referrals, authorizations, care plans, and billing files while 

adhering to HIPAA requirements. Clear data governance 

policies that specify audit trails, breach notification protocols, 

and access rights should be established by institutions. With 

features like multifactor authentication, encrypted data 

storage, and intrusion detection systems, cybersecurity 

should be given top priority (Mindel & Mathiassen, 2015, 

Pounds, 2021, Raeyatinezhad, 2023). Maintaining the 

confidentiality and integrity of patient data is essential to 

establishing confidence and meeting legal requirements in a 

time of growing digital threats and data privacy issues. 

Without a skilled and up-to-date workforce, even the most 

sophisticated systems and tactics will fail. Therefore, the 

third pillar of the framework's recommendations is made up 

of training and auditing procedures. It is imperative that 

hospitals and HHAs put in place organized training programs 

that give clinical and billing employees the know-how to 

function in an integrated RCM setting. Value-based care 

concepts, PDGM billing procedures, ICD-10 coding 

accuracy, documentation requirements, data protection, and 

EHR utilization should all be included in this training (Patel 

& West Jr, 2021, Primer & Guide, 2016). Role-specific 

training programs that cater to the particular requirements of 

doctors, nurses, coders, billing specialists, and case managers 

are necessary. 

Through the use of e-learning platforms, certification 

programs, lunch-and-learn events, and yearly compliance 

refreshers, organizations should include continuous 

education into their culture. Staff members might benefit 

greatly from simulation-based training while navigating 

complicated paperwork circumstances or handling situations 

when claims are denied. RCM-related measures including 

clean claim rates, timely documentation, and denial 

resolution efficiency should be included in performance 

assessments to strengthen learning and responsibility (Pitzul, 

2017, Pounds, 2021). 

Implementing audit protocols is necessary to assess the RCM 

processes' efficacy and pinpoint areas in need of 

development. Quarterly internal audits should be carried out, 

with an emphasis on payer guidelines compliance, HHA-

related documentation, and high-risk claim categories. These 

audits ought to evaluate the appropriateness of care 

transitions, the completeness of clinical documentation, the 

timeliness of claim submissions, and the correctness of 

coding (Molęda et al., 2023; Pounds, 2021). Targeted 
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solutions, like process redesigns or retraining programs, 

should be informed by audit findings. External audits should, 

whenever possible, be carried out once a year to offer an 

unbiased evaluation of revenue cycle performance and 

regulatory compliance. 

Establishing feedback loops between operational units and 

audit teams is crucial to fostering a continuous improvement 

culture. Regular review sessions should include the results of 

the audit so that frontline staff can discuss the findings, 

provide feedback, and suggest remedies. All stakeholders 

should have access to dashboards that show real-time 

performance metrics like readmission rates, days in accounts 

receivable, denial rates, and home health utilization. In 

addition to increasing openness, these technologies enable 

employees to accept responsibility for their work and make 

informed decisions (Alradhi & Alanazi, 2023, Pennington, 

2023). 

The framework's execution can also be strengthened by 

cooperation with payers and regulatory bodies. Frequent 

contacts with payer representatives help settle issues, 

negotiate payment arrangements, and clarify changing billing 

requirements. Institutions can stay up to date on best 

practices, technology developments, and regulatory changes 

by taking part in industry workgroups, webinars, and 

professional associations. Additionally, regulatory changes 

that promote integrated RCM systems and fair payment for 

home-based treatments should be promoted by healthcare 

providers (Moloi & Marwala, 2021, Restrepo & Córdoba, 

2023). 

In conclusion, a thorough and ongoing effort across several 

dimensions is necessary for the successful implementation of 

the conceptual framework for RCM and hospital billing 

optimization in connection to HHAs. Adoption tactics need 

to be methodical, inclusive, and focused on the end result. For 

real-time coordination and analytics to be supported, IT 

infrastructure needs to be reliable, secure, and interoperable. 

To guarantee operational effectiveness, continuous learning, 

and regulatory compliance, training and audit procedures 

must be incorporated into day-to-day operations. Healthcare 

organizations can fully utilize the benefits of home health 

partnerships, improve their revenue cycle operations, and 

provide high-quality, affordable care that satisfies the needs 

of a changing healthcare environment by implementing these 

recommendations (Romito & Riccardi, 2023, Sahni, et al., 

2023). 

 

6. Conclusion 

A thorough and integrated approach to resolving long-

standing inefficiencies in healthcare financing, care 

coordination, and reimbursement procedures is provided by 

the conceptual framework for Revenue Cycle Management 

and Hospital Billing Optimization, which is centered on 

assessing the financial impact of Home Health Agencies in 

the American healthcare ecosystem. The framework 

immediately addresses the changing needs of value-based 

care, population health management, and fiscal 

accountability by integrating Home Health Agencies into 

hospitals' regular financial and operational workflows. A 

unified, patient-centered paradigm that links clinical care 

with financial outcomes from admission to post-acute 

recovery replaces the conventional, compartmentalized view 

of revenue cycle operations. 

The framework facilitates more accurate documentation, 

effective claims processing, and informed decision-making 

amongst institutions by integrating financial flow modeling, 

patient lifecycle mapping, and interoperable data platforms. 

Advanced predictive analytics tools and performance 

indicators are also included to guarantee that billing 

procedures are not only efficient but also flexible enough to 

adjust to payer trends, risk, and legal requirements. 

Healthcare providers can improve reimbursement turnaround 

times, increase clean claim rates, and drastically cut down on 

avoidable readmissions by integrating Home Health 

Agencies into the revenue cycle. These improvements all 

help to improve patient satisfaction and financial stability. 

The framework guarantees that hospitals and HHAs function 

within a legally sound and morally upright framework by 

placing a strong emphasis on policy alignment and adherence 

to Medicare, Medicaid, HIPAA, ICD-10, and PDGM 

requirements. A sustainable environment for ongoing 

innovation and improvement is produced by suggestions for 

strategic adoption, IT infrastructure investment, and stringent 

training and auditing procedures. The model's impact and 

viability are validated by simulated case studies, which show 

quantifiable improvements in therapeutic results, operational 

performance, and financial efficiency. 

In the end, this conceptual framework offers healthcare 

organizations a realistic and progressive road map for 

revamping their revenue cycle procedures. It emphasizes how 

important home health agencies may be in providing high-

quality treatment while also maximizing financial results in a 

system that is becoming more and more focused on 

accountability, transparency, and outcomes. Achieving long-

term sustainability and quality in care delivery and financial 

management will need the adoption of such integrated and 

strategic methods as healthcare continues to change. 

 

7. References 

1. Alradhi Z, Alanazi A. The road ahead and challenges of 

revenue cycle management in Saudi governmental 

hospitals. Healthcare. 2023;11(20):2716. 

2. AR AH. Commentaire/Commentary. 2022;14(2). 

3. Are W. Stronger together. 2020. 

4. Atluri H, Thummisetti BSP. Optimizing revenue cycle 

management in healthcare: a comprehensive analysis of 

the charge navigator system. Int Numer J Mach Learn 

Robots. 2023;7(7):1-13. 

5. Baum N, Kahn MJ, Daigrepont J. The business of 

building and managing a healthcare practice. Springer; 

2023. 

6. Bele N, Kumar S, Singay J. Digitization of hospital 

services and operations: a conceptual framework. Int J 

HealthCare Edu Med Inform. 2018;5(1). 

7. Bhati D, Deogade MS, Kanyal D. Improving patient 

outcomes through effective hospital administration: a 

comprehensive review. Cureus. 2023;15(10). 

8. Borde MT, Kabthymer RH, Shaka MF, Abate SM. The 

burden of household out-of-pocket healthcare 

expenditures in Ethiopia: a systematic review and meta-

analysis. Int J Equity Health. 2022;21(1):14. 

9. Burdžović E. Information security in healthcare: security 

challenges and opportunities within integrated electronic 

health record systems. 2022. 

10. Burke HB. Safety, quality, and value. In: Health 

informatics: practical guide seventh edition. 7th ed. 

Lulu.com; 2018. p. 159-93. 

11. Burns LR. The healthcare value. 2022. 

12. Camicia M, Lutz B, Summers D, Klassman L, Vaughn 

http://www.multidisciplinaryfrontiers.com/


 Journal of Frontiers in Multidisciplinary Research  www.multidisciplinaryfrontiers.com 

 
    182 | P a g e  

 

S. Nursing’s role in successful stroke care transitions 

across the continuum: from acute care into the 

community. Stroke. 2021;52(12):e794-e805. 

13. Chase JAD, Russell D, Rice M, Abbott C, Bowles KH, 

Mehr DR. Caregivers' perceptions managing functional 

needs among older adults receiving post-acute home 

health care. Res Gerontol Nurs. 2019;12(4):174-83. 

14. Chaturvedi R, Sharma S. Robotic process automation 

(RPA) in healthcare: transforming revenue cycle 

operations. Int J Recent Innov Trends Comput Commun. 

2023;11(6):652-8. 

15. Chivenge P, Zingore S, Ezui KS, Njoroge S, Bunquin 

MA, Dobermann A, et al. Progress in research on site-

specific nutrient management for smallholder farmers in 

sub-Saharan Africa. Field Crop Res. 2022;281:108503. 

16. Clark S, Elswick S, Gabriel M, Gurupur V, Wisniewski 

P. Transitions of care: a patient-centered perspective of 

health information systems that support post-acute care. 

J Integr Des Process Sci. 2016;20(1):95-110. 

17. Cleverley WO, Cleverley JO, Parks AV. Essentials of 

health care finance. Jones & Bartlett Learning; 2023. 

18. Cook JS, Neely PA. Business intelligence for healthcare. 

2016. 

19. Cross D. Electronic information sharing to improve post-

acute care transitions [dissertation]. 2018. 

20. Derricks J. Overview of the claims submission, medical 

billing, and revenue cycle management processes. In: 

The medical-legal aspects of acute care medicine: a 

resource for clinicians, administrators, and risk 

managers. Cham: Springer International Publishing; 

2021. p. 251-76. 

21. Emily MM, Muyengwa G. Maintenance of municipality 

infrastructure: a case study on service delivery in 

Limpopo Province at South Africa. Am J Oper Res. 

2021;11(6):309-23. 

22. Erickson SM, Outland B, Joy S, Rockwern B, Serchen J, 

Mire RD, et al. Envisioning a better US health care 

system for all: health care delivery and payment system 

reforms. Ann Intern Med. 2020;172(2_Suppl):S33-49. 

23. Foglieni F, Villari B, Maffei S. Designing better 

services: a strategic approach from design to evaluation. 

Springer; 2017. 

24. Fong MC, Russell D, Gao O, Franzosa E. Contextual 

forces shaping home-based health care services between 

2010 and 2020: insights from the social-ecological 

model and organizational theory. Gerontologist. 

2023;63(7):1117-28. 

25. Gerybaite A. Big data in health IoE in emergency 

situations: between the right to privacy and digital health 

innovation. 2023. 

26. Giménez JFV. Customer-centricity: the new path to 

product innovation and profitability. Cambridge 

Scholars Publishing; 2018. 

27. Glaser JP. Glaser on health care IT: perspectives from 

the decade that defined health care information 

technology. Vol. 1. CRC Press; 2016. 

28. Goldberg TH. The long-term and post-acute care 

continuum. W V Med J. 2014;110(6):24. 

29. Halvorsrud R, Lillegaard AL, Røhne M, Jensen AM. 

Managing complex patient journeys in healthcare. In: 

Service design and service thinking in healthcare and 

hospital management: theory, concepts, practice. Cham: 

Springer International Publishing; 2018. p. 329-46. 

30. Hamilton CB, Hoens AM, Backman CL, McKinnon 

AM, McQuitty S, English K, et al. An empirically based 

conceptual framework for fostering meaningful patient 

engagement in research. Health Expect. 2018;21(1):396-

406. 

31. Hansen S, Baroody AJ. Electronic health records and the 

logics of care: complementarity and conflict in the US 

healthcare system. Inform Syst Res. 2020;31(1):57-75. 

32. Harrill WC, Melon DE. A field guide to US healthcare 

reform: the evolution to value‐based healthcare. 

Laryngoscope Investig Otolaryngol. 2021;6(3):590-9. 

33. Health Care Financing Initiative. Looking back to move 

forward: the impact of COVID-19 on post-acute patients, 

providers, and public policy. 2022. 

34. Hill AV. The encyclopedia of operations management: a 

field manual and glossary of operations management 

terms and concepts. Ft Press; 2012. 

35. Hourani O. Essential healthcare services and cloud 

computing. 2021. 

36. Hu X, Chong HY, Wang X, London K. Understanding 

stakeholders in off-site manufacturing: a literature 

review. J Constr Eng Manag. 2019;145(8):03119003. 

37. Ikediashi DI. A framework for outsourcing facilities 

management services in Nigeria's public hospitals 

[dissertation]. 2014. 

38. Itani KISHOR. Mastering construction schedules: the 

power of CPM and PERT integration. Int J Res Appl Sci 

Eng Technol. 2023;11(10):868-75. 

39. Jabarulla MY, Lee HN. A blockchain and artificial 

intelligence-based, patient-centric healthcare system for 

combating the COVID-19 pandemic: opportunities and 

applications. Healthcare. 2021;9(8):1019. 

40. Janett RS, Yeracaris PP. Electronic medical records in 

the American health system: challenges and lessons 

learned. Cien Saude Colet. 2020;25:1293-304. 

41. Jodock P. Two HIMSS task forces address financial 

pressing issues in healthcare. Managing the hospital 

revenue cycle & medical banking. 2016;2. 

42. Johnson JA, Anderson DE, Rossow CC. Health systems 

thinking: a primer. Jones & Bartlett Learning; 2018. 

43. Johnson RD. Integrated project delivery in architecture, 

engineering, and construction: an interpretative 

phenomenological analysis of practice [dissertation]. 

Colorado Technical University; 2016. 

44. Kandasamy K, Srinivas S, Achuthan K, Rangan VP. 

Digital healthcare-cyberattacks in asian organizations: 

an analysis of vulnerabilities, risks, NIST perspectives, 

and recommendations. IEEE Access. 2022;10:12345-64. 

45. Karazivan P, Dumez V, Flora L, Pomey MP, Del Grande 

C, Ghadiri DP, et al. The patient-as-partner approach in 

health care: a conceptual framework for a necessary 

transition. Acad Med. 2015;90(4):437-41. 

46. Keefner LA. Utilization of a concurrent query form to 

improve clinical documentation in a VA facility for 

patients with stroke or TIA. 2020. 

47. Kilanko V. Leveraging artificial intelligence for 

enhanced revenue cycle management in the United 

States. Int J Sci Adv. 2023;4(4):505-14. 

48. Kilanko V. The transformative potential of artificial 

intelligence in medical billing: a global perspective. Int 

J Sci Adv. 2023;4(3):346. 

49. Kutzin J. Health financing policy: a guide for decision-

makers. Health financing policy paper. Copenhagen: 

WHO Regional Office for Europe; 2008. 

50. Landers S, Madigan E, Leff B, Rosati RJ, McCann BA, 

http://www.multidisciplinaryfrontiers.com/


 Journal of Frontiers in Multidisciplinary Research  www.multidisciplinaryfrontiers.com 

 
    183 | P a g e  

 

Hornbake R, et al. The future of home health care: a 

strategic framework for optimizing value. Home Health 

Care Manag Pract. 2016;28(4):262-78. 

51. Leone D, Schiavone F, Appio FP, Chiao B. How does 

artificial intelligence enable and enhance value co-

creation in industrial markets? An exploratory case study 

in the healthcare ecosystem. J Bus Res. 2021;129:849-

59. 

52. Leung CA. Hospital-based care coordination 

interventions: evaluation of post-discharge utilization 

through causal inference methods [dissertation]. Johns 

Hopkins University; 2020. 

53. Long J. Effects of responsibility center management 

system on financial performance indicators among 50 

public universities [dissertation]. Auburn University; 

2018. 

54. Lovett A. Change and transition strategies: an 

examination of ICD-10 implementation within an 

integrated health delivery setting [dissertation]. Cardinal 

Stritch University; 2015. 

55. Lu Shin Yeen C, Basiruddin R, Mohd Ali Z, Iskandar 

Shah DRS. Methods to reduce outstanding medical fees 

at public hospital in Malaysia: an action research project. 

J Soc Serv Res. 2023;49(6):731-53. 

56. Lukens S, Ali A. Evaluating the performance of chatgpt 

in the automation of maintenance recommendations for 

prognostics and health management. In: Annual 

Conference of the PHM Society; 2023. p. 1-18. 

57. Macapagal K. Assessing the relationship between 

automated technology expenditure and revenue cycle 

performance [dissertation]. Walden University; 2022. 

58. MacFarlane A, O’Reilly-de Brún M. Using a theory-

driven conceptual framework in qualitative health 

research. Qual Health Res. 2012;22(5):607-18. 

59. Macha KB. Harnessing RPA for digital transformation 

and cost optimization in government IT: a strategic 

review of challenges, benefits, and operational impact. 

2020. 

60. Marmor T, Wendt C. Conceptual frameworks for 

comparing healthcare politics and policy. Health Policy. 

2012;107(1):11-20. 

61. Mas Bergas MÀ. Hospital-at-home complex 

intervention tailored to older patients with disabling 

acute processes: avaluation of clinical factors for 

effectiveness on early discharge and admission 

avoidance strategies [dissertation]. 2019. 

62. Mas MA, Sabaté RA, Manjón H, Arnal C, on Hospital-

at-Home WG. Developing new hospital-at-home models 

based on comprehensive geriatric assessment: 

implementation recommendations by the Working 

Group on Hospital-at-Home and Community Geriatrics 

of the Catalan Society of Geriatrics and Gerontology. 

Rev Esp Geriatr Gerontol. 2023;58(1):35-42. 

63. Mathur D. Revising a media plan in revenue cycle 

management: a review & data base research. J Adv Med 

Dent Sci Res. 2023;11(7). 

64. McCarthy S, O’Raghallaigh P, Woodworth S, Lim YL, 

Kenny LC, Adam F. An integrated patient journey 

mapping tool for embedding quality in healthcare service 

reform. J Decis Syst. 2016;25(sup1):354-68. 

65. McCarthy S, O’Raghallaigh P, Woodworth S, Lim YY, 

Kenny LC, Adam F. The “Integrated Patient Journey 

Map”: a design tool for embedding the pillars of quality 

in health information technology solutions. JMIR Hum 

Factors. 2020. 

66. McKinney JB. Effective financial management in public 

and nonprofit agencies. 2015. 

67. Mehta N, Pandit A, Shukla S. Transforming healthcare 

with big data analytics and artificial intelligence: a 

systematic mapping study. J Biomed Inform. 

2019;100:103311. 

68. Meroni A, Selloni D, Rossi M. Massive codesign: a 

proposal for a collaborative design framework. 

FrancoAngeli; 2018. 

69. Mindel V, Mathiassen L. Contextualist inquiry into IT-

enabled hospital revenue cycle management: bridging 

research and practice. J Assoc Inf Syst. 2015;16(12):1. 

70. Mirtalebi M. Project management methods. In: 

Embedded systems architecture for agile development: a 

layers-based model. Berkeley, CA: Apress; 2017. p. 27-

59. 

71. Mirzoev T, Kane S. What is health systems 

responsiveness? Review of existing knowledge and 

proposed conceptual framework. BMJ Glob Health. 

2017;2(4):e000486. 

72. Molęda M, Małysiak-Mrozek B, Ding W, Sunderam V, 

Mrozek D. From corrective to predictive maintenance—

a review of maintenance approaches for the power 

industry. Sensors. 2023;23(13):5970. 

73. Moloi T, Marwala T. Artificial intelligence and the 

changing nature of corporations. 2021. 

74. Moorman A. Understanding hospital chargemasters: 

impact on healthcare finance. 2023. 

75. Mosadeghrad AM. Factors influencing healthcare 

service quality. Int J Health Policy Manag. 2014;3(2):77. 

76. Mugdh M, Pilla S. Revenue cycle optimization in health 

care institutions: a conceptual framework for change 

management. Health Care Manag. 2012;31(1):75-80. 

77. National Academies of Sciences, Medicine, Medicine 

Division, Board on Health Care Services, Committee on 

Integrating Social Needs Care into the Delivery of 

Health Care to Improve the Nation's Health. Integrating 

social care into the delivery of health care: moving 

upstream to improve the nation’s health. 2019. 

78. Oroni VB. Project planning and project cycle in 

successful implementation of development projects: a 

case of level two hospitals infrastructure projects in 

Kiminini Sub-County, Trans Nzoia County, Kenya 

[dissertation]. The Catholic University of Eastern Africa; 

2023. 

79. Orr NM, Jones CD, Daddato AE, Boxer RS. Post-acute 

care for patients with heart failure. Curr Cardiovasc Risk 

Rep. 2018;12:1-10. 

80. Paladino B. Corporate performance management best 

practices: a case study approach to accelerating CPM 

results. Vol. 633. John Wiley & Sons; 2013. 

81. Pandi-Perumal SR, Akhter S, Zizi F, Jean-Louis G, 

Ramasubramanian C, Edward Freeman R, et al. Project 

stakeholder management in the clinical research 

environment: how to do it right. Front Psychiatry. 

2015;6:71. 

82. Pasquale F. Grand bargains for big data: the emerging 

law of health information. Md L Rev. 2012;72:682. 

83. Patel HY, West Jr DJ. Hospital at home: an evolving 

model for comprehensive healthcare. Glob J Qual Saf 

Healthc. 2021;4(4):141-6. 

84. Patrício L, Sangiorgi D, Mahr D, Čaić M, Kalantari S, 

Sundar S. Leveraging service design for healthcare 

http://www.multidisciplinaryfrontiers.com/


 Journal of Frontiers in Multidisciplinary Research  www.multidisciplinaryfrontiers.com 

 
    184 | P a g e  

 

transformation: toward people-centered, integrated, and 

technology-enabled healthcare systems. J Serv Manag. 

2020;31(5):889-909. 

85. Payne TH, Corley S, Cullen TA, Gandhi TK, Harrington 

L, Kuperman GJ, et al. Report of the AMIA EHR-2020 

Task Force on the status and future direction of EHRs. J 

Am Med Inform Assoc. 2015;22(5):1102-10. 

86. Pennington R. Artificial intelligence (AI) and its 

opportunity in healthcare organizations revenue cycle 

management (RCM). 2023. 

87. Pitzul KB. Outcomes and costs of post-acute care 

pathways in hip fracture patients: implications of trade-

offs in resource allocation [dissertation]. University of 

Toronto; 2017. 

88. Poliani R. Planning and control in construction: analysis 

and integrations of three methodological approaches. 

Location-based management system (LBMS), last 

planner system (LPS) and critical path method (CPM). 

2019. 

89. Pounds LJ. A framework for artificial intelligence 

applications in the healthcare revenue management cycle 

[dissertation]. Nova Southeastern University; 2021. 

90. Primer A, Guide PS. Shared care planning and 

coordination for long-term and post-acute care. 2016. 

91. Raeyatinezhad H. Activities within maintenance 

management [master’s thesis]. NTNU; 2023. 

92. Reed M. Examining barriers to expanding innovative, 

value-based care in Medicare. 2018. 

93. Restrepo M, Córdoba L. The role of artificial intelligence 

in transforming financial management and cost 

optimization strategies in healthcare organizations. J 

Comput Intell Hybrid Cloud Edge Comput Netw. 

2023;7(10):1-13. 

94. Roden K. Practitioner application: hospital financial 

management: what is the link between revenue cycle 

management, profitability, and not-for-profit hospitals' 

ability to grow equity? J Healthc Manag. 

2012;57(5):339-41. 

95. Romito A, Riccardi F. Emerging technologies in 

industry 4.0: impact, cost and risk management. 2023. 

96. Ruvoletto R. Digitalization and internationalization: an 

analysis of the impact of digital technologies on export 

management practices. 2023. 

97. Sahni N, Stein G, McKinsey O, Zemmel R, Cutler DM. 

The potential impact of artificial intelligence on 

healthcare spending. Vol. 30857. Cambridge, MA, USA: 

National Bureau of Economic Research; 2023. 

98. Salonen A, Jaakkola E. Firm boundary decisions in 

solution business: examining internal vs. external 

resource integration. Ind Market Manag. 2015;51:171-

83. 

99. Sanjariyapipu T. Improve customer experience by 

introducing coach knowledge assessment (cka) 

preparation class: case study Thailand coaching institute. 

2020. 

100. Shah UA. Greetings, as the Executive Director for Harris 

County Public Health (HCPH) and the Local Health 

Authority for Harris County, Texas, it is my honor to 

present this report and its recommendations to the 

healthcare community. Harris County is the third most 

populous county in the US, and home to Houston, the 

nation’s. 2019. 

101. Sharma A. Impact of working capital management on the 

profitability of small healthcare operators in the UAE 

[dissertation]. SP Jain School of Global Management 

(India); 2022. 

102. Singh R, Durcikova A, Mathiassen L. Revenue cycle 

management in the wake of EMR implementation: a 

competing logics perspective. 2021. 

103. Singh R, Mindel V, Mathiassen L. IT-enabled revenue 

cycle transformation in resource-constrained hospitals: a 

collaborative digital options inquiry. J Manag Inf Syst. 

2017;34(3):695-726. 

104. Sonowal J. Hospital as a business for flourishing. 2017. 

105. Stutzbach JA. Opportunities to improve physical activity 

for older adults in post-acute care systems [dissertation]. 

University of Colorado Denver, Anschutz Medical 

Campus; 2022. 

106. Suanino DE, Brandeis GH. Sites of care for the older 

adult: outpatient, post-discharge, hospice. In: Geriatric 

practice: a competency based approach to caring for 

older adults. Cham: Springer International Publishing; 

2019. p. 379-91. 

107. Sun M, Liu L, Wang J, Zhuansun M, Xu T, Qian Y, et 

al. Facilitators and inhibitors in hospital-to-home 

transitional care for elderly patients with chronic 

diseases: a meta-synthesis of qualitative studies. Front 

Public Health. 2023;11:1047723. 

108. Tresp V, Overhage JM, Bundschus M, Rabizadeh S, 

Fasching PA, Yu S. Going digital: a survey on 

digitalization and large-scale data analytics in 

healthcare. Proc IEEE. 2016;104(11):2180-206. 

109. Van Leeuwen LVL, Mesman R, Berden HJJM, Jeurissen 

PPT. Reimbursement of care does not equal the 

distribution of hospital resources: an explorative case 

study on a missing link among Dutch hospitals. BMC 

Health Serv Res. 2023;23(1):1007. 

110. Viswanadham N. Ecosystem model for healthcare 

platform. Sādhanā. 2021;46(4):188. 

111. Vyas S, Bhargava D. Smart health systems: emerging 

trends. 2021. 

112. Wang C. Beyond technology: design a value-driven 

integrative process model for data analytics 

[dissertation]. Robert Morris University; 2019. 

113. Wang YC, Chou MY, Liang CK, Peng LN, Chen LK, 

Loh CH. Post-acute care as a key component in a 

healthcare system for older adults. Ann Geriatr Med Res. 

2019;23(2):54. 

114. Weisfeld V, Lustig TA. The future of home health care. 

2015. 

115. White C, Latimer K. Dive deep: a report on the 2018 

Vizient Fall Connections Summit. Am J Med Qual. 

2019;34(2_suppl):3S-88S. 

116. White HK. Post-acute care: current state and future 

directions. J Am Med Dir Assoc. 2019;20(4):392-5. 

117. Williams KS. A mixed methods assessment of the 

implementation of electronic health records in local 

health departments [dissertation]. 2016. 

118. World Health Organization. A framework for the 

quantification and economic valuation of health 

outcomes originating from health and non-health climate 

change mitigation and adaptation action. World Health 

Organization; 2023. 

 

Appendix 

1. Introduction  

This section presents the models, equations, and policy 

recommendations developed for the conceptual framework 
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titled 'Revenue Cycle Management and Hospital Billing 

Optimization: Evaluating the Financial Impact of Home 

Health Agencies in the U.S. Healthcare Ecosystem.' 

 

2. Model Development  

1. Revenue Flow Equation  

Let: 

Rnet: Net revenue from patient services 

CH: Cost of hospital-based care 

CHHA: Cost of home health agency care 

Rgross: Gross revenue (pre-adjustments) 

Adenial: Adjustment for claim denials 

Adelay: Adjustment for billing delays 

 

Equation: 

Rnet = Rgross - (Adenial + Adelay + CH + CHHA) 

 

2. Claim Denial Prediction Model (Logistic Regression) 

Let: 

Pd: Probability of denial 

x1: Coding accuracy 

x2: Completeness of documentation 

x3: Timeliness of submission 

x4: Insurance coverage verification 

 

Equation: 

 

𝑃𝑑 =
1

𝑒−(β0+β1𝑥1+β2𝑥2+β3𝑥3+β4𝑥4)
 

 

3. Billing Efficiency Score (BES) 

Equation: 

 

BES =  
Number of Clean Claims 

Total Claims Submitted
 ×  100 

 

Target >95%  

 

4. Reimbursement Turnaround Time (RTT) 

Equation: 

 

RTT =
∑ (𝑡𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑑

𝑖 − 𝑡𝑠𝑢𝑏𝑚𝑖𝑡𝑡𝑒𝑑
𝑖 )𝑛

𝑖=1

𝑛
 

 

5. Cost Savings from HHA Integration 

Let: 

Rreadmit: Readmission rate without HHA 

Rreadmit_HHA: Readmission rate with HHA 

Creadmit: Cost per readmission 

 

Equation: 

 

ΔC =  (Rreadmit  −  Rreadmit_HHA) ×  Creadmit 

 

3. Policy Recommendations 

 

1. Value-Based Reimbursement Policies 

 Implement Home Health Value-Based Purchasing 

(HHVBP) models across all states. 

 Reward hospitals and HHAs for reduced readmissions 

and optimized RCM indicators. 

 

 

2. Standardization of RCM Workflow 

 Mandate standardized Electronic Medical Record 

(EMR) integration between hospitals and HHAs. 

 Require real-time eligibility verification systems. 

 

3. Regulatory Compliance Mandates 

 Enforce ICD-10 coding compliance training for all RCM 

teams. 

 Expand CMS audit programs to cover transitional care 

from hospital to home. 

 

4. Technology and Automation Policies 

 Offer tax incentives or CMS grants for adopting AI-

driven claims management platforms. 

 Require automated patient intake and discharge 

reconciliation systems. 
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