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Introduction

Healthcare is one of the most complex and rapidly evolving industries in the
United States. The integration of information systems and technology has become
central to improving patient outcomes, ensuring regulatory compliance, and
sustaining financial performance. At the same time, healthcare leaders must adapt
to an environment shaped by shifting government policies, advances in artificial
intelligence, growing cyber threats, and the need to deliver care in more efficient
and equitable ways.

This textbook was developed to help healthcare administration students and
emerging leaders navigate this challenging landscape. We will demystify complex
topics, providing you with a foundational understanding of healthcare IT systems,
data management, and operational strategies. This book is designed not only as an
academic resource but also as a practical guide for those preparing to manage real-
world situations in hospitals, clinics, long-term care, and other healthcare
organizations. Each chapter is structured to connect classroom learning with the
practical realities you will encounter in your daily work, ensuring that you are not
just learning definitions but are prepared to make informed decisions and lead with
confidence.

The book is organized into chapters that align with the essential domains of
healthcare information systems and technology. Each chapter includes:

e Learning Objectives that outline expected knowledge and skills.

e Core Content that integrates theory, practice, and regulatory context.

e Chapter Summary

e Chapter References

e Frontline Lens — Critical Thinking Exercises for Undergraduate Students
e Executive Lens - Critical Thinking Exercises for Graduate Students

The Glossary section provides Case Examples and Toolkits translating concepts
into actionable steps for Frontline Managers and C Suite Executives.
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Ultimately, this textbook was written to make complex topics approachable and
relevant. Whether you are a student preparing for your first management role or a
seasoned professional looking to sharpen your skills, this book will be an
invaluable resource. It is a roadmap for navigating the evolving landscape of
healthcare technology, designed to deliver the knowledge you need to drive
operational excellence and lead the future of healthcare.
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Chapter 1: The Computerization of Healthcare

Learning Objectives

1. Describe the historical evolution of healthcare information systems (HIS) in the United
States.

2. Differentiate between key Healthcare IT (HIT) concepts, including HIS, EHR, and EMR.

3. Explain the major drivers for Healthcare IT adoption, including policy, technology,
quality, and safety imperatives.

4. Identify key U.S. legislation and initiatives influencing HIT adoption, such as HITECH,
HIPAA, and interoperability mandates.

5. Analyze how healthcare information systems impact patient care, clinical workflows, and
administrative operations.

6. Discuss the role of interoperability in improving data exchange and care coordination.

7. Summarize current trends and future challenges in Healthcare IT.

Chapter 1 Introduction

Computers underwent significant transformation between the 1980s and 2000s, reshaping nearly
every industry, including healthcare. In the early 1980s, personal computers (PCs) became
widely available with the introduction of models like the IBM PC in 1981 and Apple’s
Macintosh in 1984, revolutionizing individual access to computing. The rapid expansion of the
internet in the 1990s transformed computers into powerful tools for global connectivity and
information exchange. By the late 1990s and early 2000s, advances in hardware and software,
including faster processors, greater storage capacities, and enhanced graphical user interfaces,
made computers integral to modern operations.

In healthcare, these technological advancements laid the foundation for Healthcare Information
Technology (HIT), initially called Medical Informatics specifically (Dahlen, 1997), the
hardware, software, and systems used for the input, transmission, use, extraction, and analysis of
healthcare information. Effective healthcare delivery increasingly relies on robust technology
infrastructure, including hardware, networks, and connected devices, to ensure accurate, timely,
and secure access to data.

HIT has evolved from modest origins into a critical component of healthcare infrastructure.
Initially emerging in the mid-20th century, early systems were basic, expensive to maintain, and
used primarily for administrative functions such as billing and appointment scheduling in large
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academic and government-funded hospitals (Wager, Lee, & Glaser, 2022). Over time, these
systems expanded in scope and sophistication, influencing not only administrative workflows but
also clinical care. Today, HIT is indispensable, supporting everything from clinical decision-
making and population health analytics to telehealth and patient engagement platforms. Modern
systems are designed to facilitate interoperability, reduce medical errors, and enable
personalized medicine through data-driven insights (Adler-Milstein et al., 2017).

What began as a tool for improving back-office efficiency has transformed into a strategic
enabler of high-quality, value-based care, one that underpins both the operational backbone and
the long-term strategic goals of healthcare organizations.

Section 1.1 Standard definitions and explanations

In the context of Healthcare IT, understanding foundational terms is essential for grasping how
systems function in practice. Basic concepts, such as standalone computers, local and wide area
networks, and various network topologies, define the ways devices connect, share data, and
support healthcare workflows (Figure 1-1) (Techopedia, 2023). Other core elements include
network media (wired, fiber optic, and wireless), input and output devices, and standardized
communication protocols like TCP/IP, which ensure systems can communicate effectively.
These definitions provide the technical vocabulary needed to describe, compare, and evaluate the
infrastructure that enables modern healthcare information systems.

e Standalone Computers: A standalone computer is a single system not connected to a
network. It is used independently and is ideal for tasks that require secure, isolated
computing environments, such as sensitive patient data analysis or diagnostic equipment
operation. Your computer at home becomes a Standalone Computer when you have a Wi-
Fi outage from your provider, or you get are not connected to a signal because you don’t
have the Wi-Fi password.

e Computer Networks: A computer network consists of two or more computers linked
together to share data, resources, and applications. Networks enhance operational
efficiency by allowing quick data exchange and centralized management. This can be
between computers in a home or office, or over Wi-Fi and the internet.

e Local Area Networks (LAN): LANs cover small geographic areas, such as hospitals,
clinics, or departments. They connect devices within a limited physical space, enabling
quick, secure, and reliable communication among computers, printers, scanners, and
other hardware.
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e Wide Area Networks (WAN): WANs connect computers over large geographical areas,
such as across cities or states. The internet itself is the most prominent example of a
WAN, crucial for interconnecting healthcare facilities and remote care services.

Figure 1-1 Network Topologies
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e Network Topologies:

Point to Point Topology: Direct connection between two devices; Ideal for small,

simple networks with dedicated communication.

Mesh Topology: Every device is directly connected to every other device.
Provides high reliability and redundancy, suitable for critical systems.

Star Topology: Devices connect to a central hub or switch. Fast data transfer,
easy troubleshooting, widely used in healthcare.

Bus Topology: All devices are connected to a single central cable (bus). Requires

terminators at each end to prevent signal reflection.

Ring Topology: Devices connected in a closed loop, forming a ring. Data travels
in one direction, offering organized data traffic but lower reliability.
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o Tree Topology: Hierarchical structure with multiple star networks linked
together. Allows easy expansion and management of larger networks.

o Hybrid Topology: Combines two or more different topologies to leverage the
strengths of each. Highly flexible, widely adaptable for complex healthcare
systems.

e Network Media: Network media refers to physical materials used to transmit data across
networks, including:
o Ethernet cables (commonly used for wired connections)

o Fiber optic cables (offer high-speed, secure data transmission)
o Wireless signals (provide flexibility and mobility)

e Standalone Computer and Network Devices:
o Input Devices: Hardware such as keyboards, mice, scanners, and microphones
used for entering data or commands into a computer.

o Output Devices: Hardware like monitors, printers, and speakers, which deliver
processed information to users. These devices facilitate communication,
diagnosis, and patient education in healthcare settings.

e Standard Communication Language:
o Transmission Control Protocol/Internet Protocol (TCP/IP) is the standard
communication protocol used on the internet and most networks, ensuring
different systems can communicate effectively.

e Hardware Storage Devices:
o Solid State Drives (SSD) versus Hard Disk Drives (HDD):
= SSDs are faster, more durable, quieter, and use less power compared to
traditional HDDs, making them ideal for healthcare environments
requiring rapid data access and enhanced reliability.

e Internet Connectivity:
o Bandwidth requirements vary based on healthcare needs. A T1 line with 1.544
Mbps can support basic EHR systems in smaller healthcare facilities, but larger
facilities with extensive digital demands require faster connections such as fiber
optics.
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Section 1.2 Historical Development of Healthcare Information
Systems

The evolution of Healthcare Information Technology (HIT) spans over half a century,
transforming from rudimentary administrative tools into indispensable systems that drive clinical
excellence and strategic decision-making. Initially, HIT supported basic financial and
administrative tasks such as patient billing and registration. During the 1960s and 1970s,
hospitals began implementing standalone mainframe systems to manage financial transactions
and growing patient volumes. These systems were designed to improve administrative efficiency
in response to increasing complexity in hospital operations and healthcare financing (Collen,
1995).

Early adopters of health informatics in this period included large research institutions and
government-funded facilities, which had the resources to invest in computer systems. One
notable example is the development of the Technicon Medical Information System at El Camino
Hospital in California, which integrated laboratory, pharmacy, and radiology data (Collen &
Ball, 2015). These innovations marked the foundation of clinical information systems but
remained largely 1solated within institutions.

The 1980s and 1990s marked a pivotal era in HIT advancement. As computing technology
became more accessible and affordable, healthcare systems expanded beyond administrative
applications to clinical domains. This period saw the emergence of Electronic Medical Records
(EMRs), designed to capture patient histories, diagnoses, and treatments within individual
institutions. EMRs enhanced the continuity of care within a facility but lacked interoperability
across organizations (Wager, Lee, & Glaser, 2022).

Building on the concept of EMRs, Electronic Health Records (EHRSs) introduced the
possibility of data sharing across multiple providers and healthcare systems. EHRs were
designed with interoperability in mind, enabling clinicians to access comprehensive patient

information regardless of care setting, thereby improving coordination and patient outcomes
(Adler-Milstein et al., 2017).

Legislative developments significantly shaped the trajectory of HIT adoption. The Health
Insurance Portability and Accountability Act (HIPAA) of 1996 set national standards for the
protection of patient health information, known as Protected Health Information (PHI),
promoting secure electronic communication and laying the groundwork for privacy and data
security frameworks in digital healthcare systems (Collen & Ball, 2015). HIPAA established a
legal foundation for electronic data exchanges and ensured patients' rights to confidentiality and
access to their health records.
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A major milestone followed with the Health Information Technology for Economic and
Clinical Health (HITECH) Act of 2009, enacted as part of the American Recovery and
Reinvestment Act. HITECH provided financial incentives to healthcare providers who adopted
and demonstrated meaningful use of certified EHR technology. The act defined "meaningful
use" as leveraging EHRs to improve healthcare quality, enhance patient engagement, and reduce
disparities, all while safeguarding sensitive patient information (Blumenthal, 2010).

Since the implementation of HITECH, EHR adoption rates have risen dramatically. According to
the Office of the National Coordinator for Health IT (ONC), over 90% of U.S. hospitals and
office-based physicians now use EHRs, a leap from fewer than 10% in 2008 (ONC, 2021).
Today, HIT continues to expand through advanced applications like telehealth, clinical decision
support systems, and population health analytics, solidifying its role as a strategic asset for
both clinical care and organizational performance.

Figure 1-2 Evolution of Healthcare IT
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Section 1.3

Categorization of Healthcare Information Systems

Healthcare information systems cycle can be broken down into the following systems that are
interrelated (Figure 1-3).

Clinical Information Systems: Clinical information systems support patient care and
clinical decision-making, including EHRs, laboratory systems, pharmacy systems, and
imaging systems. EHRs enable healthcare providers to access comprehensive patient
records across different facilities, enhancing care quality and reducing medical errors.

Operational Information Systems: These systems manage administrative operations
such as patient scheduling, registration, billing, and inventory management. Essential
operational systems include patient scheduling, master patient indices, financial
information systems, and systems for reporting and regulatory compliance.

Strategic Information Systems: Strategic systems support decision-making processes
and long-term organizational goals. They utilize analytics for strategic planning, enabling
healthcare organizations to efficiently allocate resources, respond to regulatory changes,
and achieve a competitive advantage.

Decision Support and Management Information Systems: These systems assist
leaders in making informed decisions by analyzing clinical and operational data. They
provide performance metrics through dashboards and comprehensive reports, essential
for strategic management and regulatory compliance.

Figure 1-3 Healthcare Information Cycle
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Healthcare Information Technology Staff and Roles

Healthcare IT departments typically consist of three categories of personnel with each having
various job roles within the categories.

e Clerical Personnel: Clerical personnel provide essential administrative support,
including documentation, scheduling, compliance reporting, and coordinating activities
required by healthcare regulatory bodies such as the Joint Commission and Centers for
Medicare and Medicaid Services (CMS). These roles exist to ensure smooth
administrative operations, facilitate accurate compliance documentation, and support the
reporting necessary for healthcare accreditation and financial operations (Wager, Lee, &
Glaser, 2022).

¢ Professional Personnel: Professional staff includes systems analysts and programmers.
Analysts act as intermediaries, translating clinical and operational user requirements into
practical technological solutions. They bridge the gap between end-user needs and IT
capabilities, ensuring systems effectively meet healthcare demands. Programmers
specialize in software maintenance and development, crucial for customizing and
maintaining software applications integral to healthcare operations. Their roles are vital
for adapting technologies to evolving healthcare environments and ensuring continued
functionality and improvements (Wager, Lee, & Glaser, 2022).

e Technical Personnel: Technical personnel manage system operations, maintain
networks, and ensure data integrity and security. They are responsible for technical
operations, system maintenance, network infrastructure, and even maintaining medical
equipment, such as IV pumps and imaging systems, that interface with Healthcare IT
(HIT) systems. Technical personnel roles are critical for daily operational continuity,
safeguarding data accuracy, and ensuring technology reliability in patient care delivery.
Their technical expertise supports clerical and professional staff by maintaining
infrastructure that enables efficient and accurate information flow across healthcare
settings (Collen, 1995; Collen & Ball, 2015).

Section 1.4 External Factors and Challenges Driving Healthcare
IT (HIT) Innovation

The rapid evolution of Healthcare Information Technology (HIT) is not only driven by internal
organizational needs but also shaped by powerful external forces that continue to redefine
healthcare delivery. As the healthcare industry grapples with rising costs, concerns over quality
and safety, inequitable access, and shifting consumer expectations, HIT emerges as a vital tool
for addressing these systemic challenges. External pressures have compelled providers to adopt
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innovative digital solutions that improve efficiency, reduce medical errors, and expand access to
care across diverse populations. Reports such as To Err is Human catalyzed national attention on
preventable harm and highlighted the role of technology in mitigating risk (Kohn, Corrigan, &
Donaldson, 2000). Likewise, the rise of patient-centered care and digital consumerism has
accelerated the deployment of tools like patient portals and mobile health apps to meet the
expectations of an informed, empowered public (Collen & Ball, 2015). By understanding these
external influences, healthcare leaders can better align their strategic HIT investments with
broader public health goals, regulatory requirements, and consumer trends.

¢ Rising Healthcare Costs: Increasing healthcare costs result from factors such as aging
populations, chronic disease prevalence, advanced technologies, and increased
healthcare service utilization. Healthcare IT (HIT) addresses these issues by enhancing
operational efficiency, streamlining resource allocation, and reducing redundant
processes, ultimately leading to cost containment and improved financial performance
(Wager, Lee, & Glaser, 2022).

¢ Quality and Patient Safety: Quality and patient safety have become central concerns
due to high rates of medical errors. Landmark reports such as "To Err is Human"
(Institute of Medicine, 1999) heightened awareness of preventable medical errors.
Healthcare IT (HIT) solutions, like Clinical Decision Support Systems (CDSS),
significantly reduce errors by providing clinicians with real-time alerts and evidence-
based recommendations and directly enhancing patient safety and clinical quality
(Collen & Ball, 2015).

e Access and Health Disparities: Access and health disparities exist due to geographic,
economic, and social barriers preventing equitable healthcare delivery. Healthcare IT
(HIT), particularly telehealth technologies, addresses these disparities by extending
healthcare accessibility to underserved populations, especially those in rural and remote
areas (mHealth Task Force, 2012). Enhanced access through telemedicine can
simultaneously reduce costs and improve health outcomes, demonstrating the
interconnectedness between access, cost efficiency, and improved quality. Private
telehealth firms and nonprofit collaborations have also expanded access, showing that
equity can be advanced through both public initiatives and market innovation.

e Consumer Empowerment: The rise of consumer empowerment through increased
availability of online health information has reshaped patient-provider interactions.
Patients increasingly demand transparency, autonomy, and active involvement in their
healthcare decisions, facilitated by patient portals, mobile applications, and personal
health records (PHRs). This consumer-driven demand influences healthcare providers
to adopt more patient centered Healthcare IT (HIT) solutions, thereby improving care
delivery and outcomes (Collen & Ball, 2015). Consumer empowerment interacts closely
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with other factors, as informed patients actively contribute to reducing healthcare costs,

enhancing quality, and improving access by better managing their health and making

informed decisions.
The advancement of Healthcare Information Technology (HIT) is significantly influenced by
external challenges such as rising healthcare costs, patient safety concerns, limited access to care,
and increasing consumer expectations. HIT addresses cost pressures by improving operational
efficiency and reducing redundancy in healthcare delivery (Wager, Lee, & Glaser, 2022).
Technologies like Clinical Decision Support Systems (CDSS) enhance patient safety by
minimizing preventable medical errors, a priority underscored by the 7o Err is Human report
(Kohn, Corrigan, & Donaldson, 2000). Additionally, telehealth solutions help bridge gaps in
access by delivering care to underserved populations, especially in rural areas (mHealth Task
Force, 2012). The growing demand for consumer empowerment has also propelled HIT
adoption, as patients now expect greater transparency and control through tools such as mobile
health apps and personal health records (Collen & Ball, 2015).

Section 1.5 Current Trends and Future Directions in
Healthcare IT

In essence, the relationship between trends, policy, and HIT innovation is iterative and mutually
reinforcing. Each advance or challenge in one area generates a policy and technology response,
which then sets the stage for the next round of system improvements. This feedback loop or
cycle shown in Table 1-1 is central to the ongoing modernization and improvement of healthcare
information technology.

e Interoperability and Data Integration: Interoperability ensures seamless data sharing
and integration among diverse healthcare systems, essential for coordinated and
effective patient care. The push toward interoperability has been driven by a mix of
consumer demand, vendor competition, clinical needs, and regulatory mandates, with
each influencing progress in different ways. Enhanced interoperability can significantly
reduce medical errors, streamline clinical processes, and support effective clinical
decisions, highlighting the interaction between quality, patient safety, and operational
efficiency (Office of the National Coordinator for Health Information Technology,
2020).

e Cybersecurity and Privacy: The rapid digitization of healthcare records necessitates
rigorous cybersecurity measures and privacy compliance. The importance of
cybersecurity is heightened by the rising threat of data breaches, emphasizing the need
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for strong security protocols to protect sensitive patient data and maintain patient trust.

Cybersecurity measures not only safeguard patient data but also underpin consumer
confidence, directly impacting patient engagement and satisfaction (Wager, Lee, &
Glaser, 2022).

e Telehealth and Virtual Care: Telehealth has become increasingly prominent, driven by
the need for accessible and efficient healthcare services. It provides remote patient
monitoring, virtual consultations, and care management, addressing issues of

accessibility and healthcare disparities. Telehealth relies heavily on robust

interoperability and secure data exchange, this requires close alignment with

cybersecurity and data integration trends (mHealth Task Force, 2012).

o Artificial Intelligence (AI) and Analytics: Al-driven analytics supports predictive

modeling, precision medicine, personalized patient care, and enhanced diagnostic

accuracy. The integration of Al technology into healthcare information systems

underscores the critical importance of data integration and cybersecurity, as the quality
of Al-driven insights directly depends on data accuracy, integrity, and security. Al can
further drive cost efficiencies and improved patient outcomes through predictive
analytics and personalized patient care strategies (Bajwa et. al., 2021).

Table 1-1 Response to Healthcare IT Policy

remote care

privacy rules

telehealth modules

Triggering Policy/Regulatory | HIT Outcomes Informing
Trend/Issue Change Response/Refinement Next Cycle
Telehealth and | Reimbursement, Secure platforms,

Access, equity, cost data

Cybersecurity | HIPAA updates, Encryption, IR Incident reports, audit
threats breach laws playbooks, audits outcomes

Demand for ONC standards, API adoption, data Interoperability
interoperability | FHIR mandates integration performance

20| Page




Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

Triggering Policy/Regulatory | HIT Outcomes Informing

Trend/Issue Change Response/Refinement Next Cycle

Market/patient- | Price transparency | Automated pricing, Patient feedback, billing

driven changes | EOs portals clarity

Value-based Payment reform, Bundled payment

care models quality mandates tracking, dashboards Quality/cost analytics
Chapter 1 Conclusion

This chapter emphasizes the strategic importance of Healthcare IT (HIT) in healthcare,
highlighting its role in improving patient outcomes, operational efficiency, and informed
decision-making processes. A review of basic computer concepts is followed by the historical
evolution of Healthcare IT (HIT), from early financial systems to advanced electronic medical
and health records, illustrating how technological and legislative advancements have
progressively reshaped healthcare delivery. Categorized into clinical, operational, strategic, and
decision support systems, Healthcare IT (HIT) addresses diverse organizational needs and
facilitates comprehensive patient care. External drivers such as rising healthcare costs, quality
and patient safety concerns, health disparities, and consumer empowerment influence Healthcare
IT (HIT) adoption, demonstrating complex interactions that shape healthcare practices. Current
trends including interoperability, cybersecurity, telehealth, and artificial intelligence further
highlight the evolving landscape, indicating ongoing innovation and strategic adaptation within
healthcare systems (Collen & Ball, 2015; Office of the National Coordinator for Health
Information Technology, 2020).
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Frontline Lens — Chapter 1: The Computerization of Healthcare

Foundations and Practical Applications

The computerization of healthcare has transformed how care is documented, managed, and
delivered. Early computers helped with billing and scheduling, but over time, electronic systems
began to store medical histories, track lab results, and support decision-making at the bedside.
Today, electronic health records (EHRs) and other health information systems are central to
almost every aspect of patient care.

For frontline managers and students preparing to work in healthcare, understanding the basics of
healthcare IT is essential. It is not only about knowing what systems exist, but also how they
impact your daily work: documenting care, coordinating with team members, communicating
with patients, and ensuring safety. This chapter encourages you to see technology as both a tool
and a responsibility — something that can improve quality and efficiency, but also requires
careful use to avoid errors.

Discussion Questions
History and Basics
e Why was moving from paper records to electronic systems so important for patient care?

Frontline Impact

e How do EHRs and other IT systems help you in everyday tasks like medication
administration, patient education, or scheduling?

Teamwork and Communication

e How can electronic systems improve communication between nurses, doctors, and
administrative staff?

Challenges

e What problems might staff run into when using EHRs (e.g., too many alerts, difficulty
finding information), and how could they be solved at the unit level?

Case Study: Switching from Paper to Electronic Records
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A small community clinic has decided to move from paper charts to an EHR system. Staff are
nervous about learning the new system, and some worry it will take more time than paper
charting.

Frontline Tasks:

e Identify two benefits for patients and staff when switching to an EHR.

e Identify two challenges staff may face in the first few months.

e Write a short plan (1-2 paragraphs) on how frontline managers can support staff during
the transition (e.g., training sessions, extra time for documentation, superusers to help
peers).

Suggested Readings for Students

Office of the National Coordinator for Health IT. (2023). Interoperable exchange of patient
health information among U.S. hospitals. HealthIT.gov.

Campanella, P, et al. (2016). The impact of electronic health records on healthcare quality.
Journal of the American Medical Informatics Association.

Verywell Health. (n.d.). How to get copies of your medical records.

Instructor Notes

e Encourage students to share personal or clinical experiences with technology (e.g.,
patient portals, shadowing, working with EMRs).

e Use small group activities (role-play a nurse explaining EHR benefits to a hesitant
colleague).

o Keep assignments short and practical (lists, short reflections, brief role-play scripts)
rather than lengthy policy briefs.

e Highlight how technology affects frontline care directly (patient safety, communication,
workflow).
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Executive Lens: Critical Analysis — History, Policy, and Adoption —
Chapter 1: The Computerization of Healthcare

The computerization of healthcare is one of the most consequential transformations in modern
medicine. From the early use of mainframes in billing and scheduling to the widespread adoption
of EHRs, information technology has redefined how healthcare is delivered, documented, and
financed. The evolution of HIS, EMRs, and EHRs reflects not only technological progress, but
also the influence of policy interventions such as HIPAA and the HITECH Act.

Understanding this history is essential for evaluating the current state of health IT and
anticipating its future trajectory. Was healthcare a laggard compared with other industries, or has
it leveraged IT in unique and innovative ways? Did federal policies accelerate adoption in ways
that improved patient outcomes, or did they produce compliance-driven systems with limited
strategic value?

These questions invite a broader perspective: comparing the U.S. adoption experience with
global models, exploring the balance between regulation and innovation, and critically assessing
how interoperability mandates should be structured to serve patients, providers, and
organizations alike. Leaders are tasked with not only interpreting these trends but also shaping
strategies that position technology as both a driver of quality and a foundation for sustainable
healthcare delivery.

Discussion Questions
Historical Lens

¢ How did the evolution of computing from the 1980s—2000s uniquely shape U.S.
healthcare compared with other industries? Was healthcare a laggard, follower, or
innovator in IT adoption?

Policy Impact

e Evaluate the long-term effects of U.S. legislation such as HIPAA and HITECH on health
IT adoption. Did these policies accelerate meaningful use of technology, or did they
create compliance-driven systems with limited strategic impact?

Global Comparison
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e Compare the U.S. adoption of electronic health records with that of a single-payer system
(e.g., UK. NHS, Denmark, or Canada). What lessons can U.S. policymakers and
executives draw from international approaches?

Future Challenge

e Consider interoperability mandates. Should they be driven by government regulation,
industry self-regulation, or market forces? What are the risks and benefits of each?

Critical Case Study
Case Study: EHR Adoption and Organizational Strategy

A mid-sized hospital system is debating whether to transition from a legacy EMR to a fully
integrated EHR platform. The board is divided: some see this as a compliance necessity (to meet
interoperability and reporting requirements), while others argue it is a strategic investment that
could improve care coordination and financial performance.

Executive Tasks
Analyze the decision from three perspectives:

e Compliance-driven adoption (regulation, reporting, penalties).
e (Cost/benefit analysis (short-term expense vs. long-term efficiency).
e Strategic value creation (quality improvement, competitive advantage).

Compare U.S. policy drivers with an international model (e.g., Denmark’s national EHR,
the U.K.’s NHS Spine, or Estonia’s national system).

Write a 2-page executive briefing for the board that:

e Summarizes risks and opportunities.
e Recommends an adoption path.
e Provides policy considerations for compliance, strategy, and equity.

Recommended Graduate Readings (Recent 2023-2025)

Anzalone, A. J., Geary, C. R., Dai, R., Watanabe-Galloway, S., McClay, J. C., & Campbell, J. R.
(2025). Lower electronic health record adoption and interoperability in rural versus urban
physician participants: A cross-sectional analysis from the CMS Quality Payment Program.
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BMC Health Services Research, 25, 128.
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-024-12168-5

Apathy, N. C., Holmgren, A. J., Nong, P., Adler-Milstein, J., & Everson, J. (2025). Trending in
the right direction: critical access hospitals increased adoption of advanced electronic health
record functions from 2018 to 2023. Journal of the American Medical Informatics Association,
32(1), 71-78. https://doi.org/10.1093/jamia/ocae267

Goldberg, D. G., et al. (2025). Clinicians’ perspectives on the adoption and implementation of
EMR-integrated clinical decision support tools. [Journal of Medical Systems / PubMed Central].
https://pme.ncbi.nlm.nih.gov/articles/PMC12035066/

Pierce, J. H., et al. (2025). Shared decision-making tools implemented in the electronic health
record: Adoption, barriers, and system change. Journal of Medical Internet Research, 27(1),
€59956. https://www.jmir.org/2025/1/e59956

Challenges of EHR “Meaningful Use” in Rural Health Centers. (2024). Journal of Public Health
Management & Practice, 30(Suppl 1), S45-S52.
https://journals.lww.com/jphmp/fulltext/2024/09001/challenges of ehr meaningful use in r
ural_health.7.aspx

Office of the National Coordinator for Health IT. (2023). Interoperable exchange of patient
health information among US hospitals: 2023 data brief. HealthIT.gov.
https://www.healthit.gov/data/data-briefs/interoperable-exchange-patient-health-information-
among-us-hospitals-2023

Instructor Notes

e Encourage students to use evidence from recent adoption studies (2023—2025) to support
their arguments.

e Push debate on whether U.S. EHR adoption remains compliance-driven or is shifting
toward strategic integration.

e Require students to cite from recent empirical sources rather than only historical policy
(HIPAA/HITECH).

e Position deliverables in executive briefing format, requiring concise, actionable
recommendations.
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Chapter 2: The Interconnected Challenges of Quality, Alignment,
Governance, Strategic Planning, and Government Intervention

Learning Objectives

1.

Describe the interdependent challenges of cost, quality, and access currently facing US
healthcare.

Assess how strategic alignment between health IT systems and organizational goals
improves care delivery and efficiency.

Define Systems Theory and how it relates to Healthcare IT.

Describe governance structures that support effective health IT oversight, compliance,
and resource allocation.

Explain the elements of Healthcare IT Strategic Planning.

Describe the impact of HIPAA and the ONC on HIT policy development.

Assess the impact of government interventions, including incentives, mandates, and
regulations, on health IT adoption and use.

Describe the impact of the current President’s Executive Orders and current legislation on
Healthcare and Healthcare IT.

Discuss how alignment, governance, and policy considerations work together to advance
healthcare reform objectives.

Chapter 2 Introduction

The U.S. healthcare system faces a constellation of deeply interconnected challenges, cost,
quality, and access, that cannot be addressed in isolation. These challenges are further
complicated by systemic issues such as health disparities, workforce shortages, and cultural
competence gaps, which hinder equitable care delivery across diverse populations (AHRQ, 2019;
Betancourt et al., 2016). Health Information Technology (HIT) has emerged as a pivotal solution

to address these barriers by enhancing efficiency, reducing errors, and expanding access, but it is
not without its own complexities, including issues of interoperability, workflow, cost, and
cybersecurity (Table 2-1) (Buntin et al., 2011; ONC, 2020).
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Table 2-1 Health IT Adoption Barriers

Barrier Type Example Mitigation Strategy
Financial Upfront costs, ongoing fees Grants, budget planning
Workflow Clinical process changes,
Disruption resistance Training, pilot testing

Vendor lock-in, poor data HL7/FHIR standards,
Interoperability exchange governance
Security/Privacy Data breaches, compliance risk Access controls, regular audits

The federal government has historically played a critical role in addressing market failures and
promoting public goods in healthcare through regulatory frameworks, funding mechanisms, and
national standards (Arrow, 1963; Feldstein, 2015). Ideally, there is a balance between
government intervention and market forces that is beneficial for all (Figure 2-1).

Figure 2-1 Balance of Healthcare IT Drivers

DEVELOPMENT OF U.S. HEALTH IT

GOVERNMENT
INTERVENTION

e Regulation

e Standardization

e Funding
ensures uniformity
and data security

\
&

MARKET
FORCES

¢ [nnovation
e Competition
¢ Local control

drives technology
and adoption

7
A
-,J

30|Page



Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

Recent developments, including President Trump’s 2025 executive orders, and the passing of
the One Big Beautiful Bill Act (OBBBA) H.R. 1 (2025), have had or will have a significant
impact on the healthcare landscape, promoting deregulation and price transparency while
reducing support for certain public health initiatives and international collaborations (U.S.
Congress, 2025, Whitehouse.gov, 2025; KFF, 2025; Maynard Nexsen, 2025). These policy shifts
have created both opportunities and uncertainties for HIT advancement, underscoring the need
for strategic planning, systems thinking, and robust governance to ensure that technological
innovation leads to meaningful and equitable improvements in healthcare outcomes.

Section 2.1 Interdependent Challenges: Cost, Quality, and
Access

The US healthcare system struggles with the interconnected challenges of cost, quality, and
access. Each of these elements influences the others, making isolated solutions challenging. In
healthcare, cost, quality, and access are interdependent factors, often visualized as a "healthcare
triangle" (Figure 2.2), where changes to one element invariably affect the others. When
healthcare costs rise, patients, especially those uninsured or underinsured, may face barriers to
accessing needed services. High costs can lead to delayed or skipped care, ultimately resulting in
poorer health outcomes and potentially higher long-term expenses due to preventable
complications and reliance on expensive emergency services.

Figure 2-2 Healthcare Triangle

COST

Rising costs
limit access

\

QUALITY ACCESS

Quality
initiatives
may affect
cos

-

-
Decreased access
decreases quality

31|Page



Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

High healthcare costs are evident in the ongoing rise of U.S. spending. In 2018, national health
expenditures exceeded $3.6 trillion (17.7% of GDP; CMS, 2019). By 2023, this figure reached
$4.9 trillion (17.6% of GDP), the fastest growth since 2003. In 2023, healthcare spending rose
7.5%, outpacing the 6.6% growth in GDP (AMA, 2024). Projections indicate further growth of
7.1% in 2025, increasing healthcare's share of the economy to nearly 18% (Fierce Healthcare,
2024). Chronic and mental health conditions account for 90% of national healthcare spending
(AMA, 2024). Looking ahead, federal actuaries project healthcare spending to grow an
additional 7.1% in 2025, further widening the gap and pushing healthcare’s share of the economy
to approximately 17.9%, nearing the 18% threshold (Fierce Healthcare, 2024). A significant
driver of this expenditure is the cost of managing chronic and mental health conditions, which
together account for 90% of all national healthcare spending (CDC, 2024). These trends reflect a
persistent and growing fiscal burden on the U.S. economy, highlighting the urgent need for
systemic reforms in healthcare financing and delivery. Factors contributing to cost escalation
have not changed over the years and include an aging population, advances in medical
technology, chronic disease prevalence, and administrative inefficiencies (Buntin et al., 2011).
More poignant is the pressures put on by a lack of funding and institutional controls from the US
federal government. Some analysts counter that increased federal controls can also add
administrative burden and costs, and that market-driven solutions or local decision-making could
improve efficiency. Others maintain oversight is needed to curb market failures and protect
access. Both perspectives shape ongoing debates in U.S. healthcare.

Healthcare quality remains inconsistent, despite substantial investments in technology and
systemic reform. The Institute of Medicine’s seminal report To Err is Human (1999) first
estimated that as many as 98,000 deaths annually were attributable to preventable medical errors,
catalyzing national efforts to improve patient safety. Yet more than 25 years later, new research
underscores that these problems persist. A 2024 study published in JAMA found that diagnostic
errors alone affect approximately 12 million adults annually in the United States, with an
estimated 371,000 deaths and 424,000 permanent disabilities attributable to these failures each
year, far surpassing earlier figures (Singh et al., 2024). While electronic health records (EHRs),
clinical decision support systems, and standardized care protocols have demonstrated some
success in reducing certain types of errors, they have also introduced new challenges, including
alert fatigue, documentation burdens, and workflow disruption that can compromise patient
safety and contribute to clinician burnout (AHRQ, 2024). Just ask any nurse on a hospital floor
about alert fatigue and they will tell you they fall asleep and dream of IV pumps beeping! Along
with anecdotal evidence like clinician first-hand accounts of alert fatigue and the number of
times needed to log in during a shift, these findings reinforce that quality improvement in
healthcare is an ongoing journey. It does and will require not only technological innovation, but
also organizational change, improved training, and a renewed focus on patient-centered design.
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Debate persists on the net effect: while digital tools can standardize care and reduce variance,
poorly designed workflows may increase burden, and balanced governance should consider both
outcomes.

Overall, the quality of care suffers when providers fail to recognize or accommodate cultural
differences, leading to medical errors, non-adherence to treatment plans, and overall
dissatisfaction. Additionally, limited access to linguistically and culturally appropriate healthcare
services further isolates marginalized communities, magnifying disparities in healthcare access
(Institute of Medicine [IOM], 2003). To effectively address these interdependent issues of cost,
quality, and access, healthcare organizations must integrate cultural competence training, foster
diversity among healthcare professionals, and implement culturally sensitive practices within
their Health Information Technology (HIT) systems, thereby promoting equitable, effective, and
patient-centered care across diverse populations (Betancourt et al., 2016; AHRQ, 2019). Some
stakeholders emphasize that private innovation (e.g., multilingual telehealth tools and
community-led design) can complement regulatory strategies, suggesting that both public and
market approaches help reduce disparities.

The lack of culturally competent care is a significant issue within the US healthcare system,
intensifying the already complex challenges of the healthcare triangle: cost, quality, and access.
Cultural competence refers to healthcare providers' ability to effectively deliver care that
respects and responds to diverse cultural beliefs, practices, languages, and needs of patients.
Unfortunately, many healthcare providers and institutions in the United States fall short of
meeting these standards. The absence of culturally competent care can result in
misunderstandings, mistrust, reduced patient satisfaction, poorer patient-provider
communication, and ultimately worse health outcomes (Betancourt et al., 2016).

Access to care and service availability Access to care remains fragile and uneven, particularly
for rural populations, low-income individuals, and those who are uninsured or underinsured. The
One Big Beautiful Bill Act (OBBBA) H.R. 1 (2025), signed into law in July 2025, cuts
Medicaid funding through tighter eligibility rules and increased administrative burdens,
projected to leave up to 10 million additional Americans uninsured, with rural hospitals
especially vulnerable (e.g., 1.5 million rural residents losing Medicaid coverage), threatening
their survival and further limiting care access (U.S. Congress, 2025, Big Rapids News, 2025). At
the same time, state legislatures are responding: Massachusetts, Pennsylvania, Illinois, and
Oregon have enacted or proposed laws to enhance oversight of healthcare mergers and private
equity deals, aiming to preserve access by preventing closures, excessive cost increases, and
erosion of patient-facing services (DLA Piper, June 2025)
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Simultaneously, hospital and health system consolidation continues apace. A National Bureau of
Economic Research (NBER) study confirms that acquisitions of physician practices by hospitals
have surged, reducing competition, raising prices, and yet yielding little improvement in clinical
quality (Cooper et al., 2025). Meanwhile, the surge in private equity ownership of healthcare
providers, from physician practices to hospitals and nursing homes, has been linked to reduced
Medicaid patient access, increased billing rates, understaffing, higher mortality, and financial
instability, including high-profile hospital bankruptcies such as those involving Steward Health
Care and Prospect Medical Holdings (Harvard T.H. Chan School of Public Health, 2024; U.S.
Senate Budget Committee, 2025).

Although proponents argue that private equity investments can inject capital, expand resources,
and help address provider shortages, the bulk of the empirical evidence shows more consistent
associations with access constraints, increased costs, and uneven quality, particularly for lower-
income or Medicare/Medicaid populations (NIHCM, 2025; ACS, June 2025) Just ask any
physician in rural and medically underserved areas, facing hospital closures, provider scarcity,
and limited transportation, about these issues and the trends that seem to deepen “medical
deserts,” with patients traveling hours for care and forgoing preventive services altogether
(Annals ACP; Medical Deserts wiki). While health reforms and state laws aim to expand access,
corporate consolidation and private equity influence continue to concentrate market power, drive
up prices, and threaten availability of services, especially in disadvantaged communities. These
dynamics underscore the importance of regulatory vigilance and community-centered strategies
to ensure equitable access to care. Critics of government-driven approaches argue that increased
regulation and subsidies may reduce competition or stifle private-sector innovation. Conversely,
proponents contend that without federal oversight, inequities in access and quality would persist.

Section 2.2 Healthcare Challenges and HIT Alignment

The alignment between healthcare system challenges and Health Information Technology (HIT)
priorities is essential for addressing the interdependent issues of cost, quality, and access
effectively. This requires strategic alignment with Health Information Technology and HIT tools,
particularly electronic health records (EHRs), telemedicine, mobile health (mHealth), and
clinical decision support systems, offering opportunities to mitigate these complex issues. Of
course, attention must be paid to HIPAA, security, cyber security, and outcomes.
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This Systems Theory views an organization or process as a cohesive whole composed of
interconnected and interdependent components working together toward a common goal. In
healthcare information technology (HIT), an information system exemplifies this theory as it
consists of multiple integrated components, including hardware, software, data, processes, and
human resources, all functioning cohesively to manage, store, and communicate health
information effectively.

Applying systems theory to healthcare highlights the complexity and interconnectedness of the
sector's challenges, particularly the healthcare triangle (see above) of cost, quality, and access.
In this context, the healthcare system can be seen as a collection of subsystems (e.g., clinical
departments, administrative processes, information systems, and patient care services) that must
coordinate efficiently to address these interrelated challenges. For instance, adopting Electronic
Health Records (EHRs) or telemedicine solutions involves integrating various technological and
human components into existing clinical workflows. Achieving successful integration requires
recognizing that changes in one subsystem (such as adopting new software) inevitably impact
other areas (like clinical operations or patient-provider communication).

Alignment between healthcare challenges and HIT priorities is facilitated by a systems
perspective. If healthcare providers view HIT as part of a broader healthcare delivery system,
organizations can strategically implement technology to address issues related to cost
management, enhance care quality, and expand patient access. This includes promoting
interoperability among different IT systems, ensuring seamless data exchange, and improving
communication across providers, departments, and external stakeholders. Adopting a holistic
systems theory approach helps healthcare organizations optimize their HIT solutions, fostering
coordinated, efficient, and patient-centered care that effectively meets the complex challenges of
the modern healthcare environment.

e Electronic Health Records (EHRs) improve the quality and efficiency of healthcare
delivery by facilitating accurate patient data collection, minimizing errors, and enhancing
care coordination. The implementation of EHRs can lead to significant cost savings by
reducing duplicative tests and procedures and improving administrative efficiencies
(Buntin et al., 2011). To achieve these benefits, EHR systems must be interoperable,
allowing seamless data exchange across various healthcare providers and settings.

e Telemedicine significantly enhances access to healthcare by providing medical
consultation remotely, which is particularly beneficial for rural and underserved
populations who face geographical and financial barriers to traditional in-person care.
Telehealth applications have shown potential for improving chronic disease management
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and reducing hospital readmissions, leading to cost savings and improved health
outcomes (American Telemedicine Association, 2020).

e Mobile health technology (mHealth) further addresses access and quality by enabling
continuous monitoring of health conditions and promoting preventive care, medication
adherence, and patient education. It offers real-time health data collection, encouraging
timely interventions and reducing the likelihood of costly emergency care (World Health
Organization [WHO], 2018).

e Clinical decision support systems (CDSS) leverage healthcare data to assist clinicians
in making evidence-based decisions enhancing clinical effectiveness and patient safety.
When integrated effectively into clinical workflows, CDSS can substantially reduce
medical errors and improve healthcare outcomes (Agency for Healthcare Research and
Quality [AHRQ], 2019).

Significant challenges accompany the implementation of HIT, including high initial investments,
potential disruptions to existing workflows, and ongoing issues with data interoperability and
cybersecurity. Effective management of these challenges requires continuous investment in
infrastructure, training, and compliance with stringent regulatory standards (HIPAA Journal,
2019; Oftice of the National Coordinator for Health Information Technology [ONC], 2020).

Healthcare systems must strategically align their HIT priorities with these challenges to achieve
effective outcomes. Organizations must adopt interoperable and standardized technologies that
enhance care coordination, reduce errors, and optimize resource use. Robust HIT infrastructure
and ongoing professional training are crucial for achieving substantial improvements in
healthcare delivery, reducing healthcare disparities, and enhancing overall system efficiency and
effectiveness (Buntin et al., 2011). Ongoing advancements in HIT require continuous training
and adaptation by healthcare professionals, emphasizing the importance of careful integration
into existing workflows to maximize effectiveness (Buntin et al., 2011).

Section 2.3 Health Information Technology Governance

Health Information Technology (HIT) governance is crucial in effectively addressing the
complex healthcare challenges related to cost, quality, and access. HIT governance provides a
structured approach, guiding the strategic use of information technology to enhance patient care
and organizational efficiency. This governance encompasses clear strategic alignment, risk
management through robust infrastructure and policies, effective resource allocation,
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rigorous performance management, and the systematic documentation of HIT value. By

implementing these governance components, healthcare organizations can better align
technology investments with healthcare priorities, ensuring optimal performance, compliance
with regulatory standards, and tangible improvements in patient outcomes and operational
efficiency.

Consistently Applied HIT Strategy — Clear Strategic Alignment

A consistently applied Health Information Technology (HIT) strategy involves clearly
defining how technology supports an organization’s overarching goals related to
healthcare cost, quality, and access. Strategic alignment ensures that HIT initiatives
directly support healthcare priorities, enabling effective responses to interdependent
challenges. Such alignment fosters organizational efficiency, effective resource
utilization, and improved patient outcomes. For example, healthcare organizations
implementing Electronic Health Records (EHRs) or telemedicine programs should
consistently align these technologies with their strategic goals to enhance care
coordination, improve quality, and manage costs effectively (Wager, Lee, & Glaser,
2017).

Well-developed HIT Infrastructure/Policies — Risk Management

Developing a robust HIT infrastructure, combined with clearly articulated policies, is
essential for mitigating risks related to data security, patient safety, and regulatory
compliance. Infrastructure includes secure data management systems, reliable software
applications, and effective communication networks, while policies must address data
privacy, cybersecurity threats, and interoperability standards. Effective risk management
through infrastructure and policy safeguards patient information, supports compliance
with regulations like HIPAA, and protects against potential breaches or system failures
(HIPAA Journal, 2019; Office of the National Coordinator for Health Information
Technology [ONC], 2020).

Strategic Alignment with Organization — Resource Management

Strategic alignment with organizational priorities requires effective resource
management, including allocating financial, technological, and human resources toward
HIT initiatives that directly address the healthcare triangle's concerns, cost, quality, and
access. Organizations must ensure investments in HIT align with broader healthcare
objectives, including enhancing patient access through telehealth initiatives, improving
quality via clinical decision support systems, or managing costs through streamlined
administrative workflows. Effective resource management supports informed decision-
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making, efficient deployment of resources, and prevents wasteful expenditures on HIT
initiatives that lack clear strategic purpose (Buntin et al., 2011; Wager et al., 2017).

e Well-managed HIT Project Priorities and Investment — Performance Management
HIT governance necessitates structured management of projects and strategic investments
to maximize performance and outcomes. Organizations should establish clear criteria for
prioritizing HIT projects, closely monitoring implementation and outcomes. Well-
managed HIT projects, such as the deployment of telemedicine platforms or mHealth
technologies, provide measurable improvements in clinical quality, access to care, and
cost effectiveness. Performance management includes regular evaluation, assessment
against established benchmarks, and ensuring projects consistently meet healthcare goals,
such as reducing medical errors, enhancing patient satisfaction, or expanding healthcare
access (Agency for Healthcare Research and Quality [AHRQ], 2019; American
Telemedicine Association, 2020).

e Documented HIT Benefit/Value — Value Delivery
Documenting and demonstrating HIT’s benefits is essential to validate its strategic
importance within healthcare. Clear evidence of HIT value delivery includes improved
clinical outcomes, enhanced patient satisfaction, reduced costs, and increased operational
efficiency. For instance, documenting how Electronic Health Records reduce medical
errors or how telemedicine solutions expand patient access to healthcare can justify
ongoing and future investments in HIT. Robust documentation of HIT value helps build
organizational support, reinforces strategic alignment, and encourages continuous
improvement within the healthcare system (Buntin et al., 2011; Wager et al., 2017).

Section 2.4 Healthcare IT Strategic Planning

Effective Health Information Technology (HIT) governance serves as the foundation for
developing and implementing a comprehensive HIT strategic plan. While governance
structures provide oversight, accountability, and alignment of technology initiatives with
organizational goals, a well-structured strategic plan translates this governance into concrete
actions. A robust HIT strategic plan typically includes seven key elements: clearly defining
vision and mission, establishing governance structures, assessing current capabilities, setting
measurable goals, outlining specific strategic initiatives, allocating necessary resources, and
implementing evaluation and monitoring processes (Figure 2-3).Together, these elements ensure
that healthcare organizations systematically align HIT investments with broader institutional
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priorities, addressing critical challenges related to healthcare cost, quality, and access, and
achieving tangible improvements in patient care and operational efficiency.

Figure 2-3 Healthcare IT Strategic Planning Framework

HIT STRATEGIC PLANNING
FLOW
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Estabtish the overarching purpose

and long-term direction.
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Strategic Initiatives

Develop concrete projects and
actions to achieve goals.
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Evaluation/Monitoring

1. Vision and Mission: Clearly defining the vision and mission helps healthcare
organizations outline the overarching purpose and strategic direction for HIT initiatives
within their operations. The vision outlines the ideal future state, highlighting long-term
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aspirations such as enhancing patient safety, improving care quality, or expanding
healthcare access. The mission describes the organization’s fundamental purpose,
explaining how HIT will support achieving this purpose.

a. A well-articulated vision and mission ensure strategic alignment across the
organization, aligning HIT initiatives with broader organizational goals. This
foundational step ensures all HIT initiatives are purpose-driven, aligning with
broader healthcare objectives such as improving care quality, patient safety,
accessibility, and cost effectiveness (Wager, Lee, & Glaser, 2017).

2. Governance Structure: Establishing an effective governance structure involves defining
leadership roles, responsibilities, and decision-making processes within HIT initiatives.
Clear governance helps manage resources efficiently, ensures accountability, and
provides oversight that HIT projects align with organizational goals and regulatory
standards.

a. Effective governance structures include committees or leadership groups tasked
with oversight of HIT strategies and projects. This ensures transparent decision-
making, timely resolution of issues, and continuous alignment between
technology investments and organizational priorities, significantly improving
project outcomes and enhancing strategic impact (Buntin et al., 2011).

3. Assessment of Current State: A comprehensive assessment of the current HIT state
involves analyzing existing technology infrastructure, capabilities, performance, and
gaps. Understanding the current state enables healthcare organizations to identify
strengths and prioritize areas needing improvement or investment.

a. Assessments typically involve reviewing data systems, interoperability,
cybersecurity, workforce capabilities, and user satisfaction. The insights gained
allow for informed planning and prioritization of HIT projects, ensuring resources
are effectively allocated to address significant challenges and enhance the overall
functionality and efficiency of healthcare services (Agency for Healthcare
Research and Quality [AHRQ], 2019).

4. Goals and Objectives: Defining clear and measurable goals and objectives for HIT
ensures focused implementation and effective tracking of progress. Goals typically
address specific areas such as enhancing patient safety, reducing operational costs,
improving patient satisfaction, or expanding healthcare access.
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a. Objectives operationalize these goals by setting specific, measurable,
achievable, relevant, and timely (SMART) criteria. Clearly articulated goals
and objectives facilitate accountability, provide benchmarks for evaluation, and
guide resource allocation, driving improvements in healthcare delivery and
overall organizational performance (Wager et al., 2017).

5. Strategic Initiatives: Strategic initiatives involve identifying specific actions or projects
to achieve established HIT goals. These initiatives might include deploying telehealth
platforms to increase patient access, implementing interoperable electronic health record
(EHR) systems to enhance quality, or adopting mobile health (mHealth) technologies to
support preventive care.

a. Effective strategic initiatives must be clearly defined, prioritized, and aligned with
overall organizational strategies. This clarity ensures effective resource use,
facilitates successful project implementation, and provides significant
improvements in healthcare outcomes, cost-efficiency, and patient satisfaction
(American Telemedicine Association, 2020).

6. Resource Allocation: Resource allocation involves careful planning and budgeting of
necessary resources, including financial investments, technological infrastructure, and
staffing. Adequate resource allocation ensures HIT projects have sufficient support to be
implemented effectively and sustainably.

a. Effective resource planning considers the initial costs of technology acquisition,
ongoing maintenance, staff training requirements, and future scalability. Proper
allocation helps avoid project delays, maximizes return on investments, and
ensures sustainable operational improvements, ultimately enhancing service
quality and patient outcomes (Wager et al., 2017).

7. Evaluation and Monitoring: Regular evaluation and monitoring of HIT initiatives
ensure that projects remain aligned with organizational goals and are achieving desired
outcomes. Evaluation metrics typically include clinical outcomes, cost effectiveness,
patient satisfaction scores, error reduction, and technology usage.

a. Continuous monitoring allows organizations to identify areas for improvement
quickly, facilitating timely interventions and adjustments. Robust evaluation
processes ensure transparency, accountability, and continuous improvement,
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validating the effectiveness of HIT investments and fostering sustained
enhancements in healthcare quality, access, and efficiency (Buntin et al., 2011;
AHRQ, 2019).
The seven elements of a HIT strategic plan, vision and mission, governance structure, current
state assessment, clear goals and objectives, strategic initiatives, effective resource allocation,
and ongoing evaluation, provide a comprehensive framework for successfully integrating HIT
into healthcare organizations. These elements ensure strategic alignment, efficient resource use,
continuous improvement, and measurable impacts on healthcare cost, quality, and access.

Section 2.5 Justification for Government Intervention in
Healthcare IT

Government intervention in healthcare IT addresses critical gaps and inefficiencies arising from
market failures and the complex nature of healthcare delivery In the ever evolving and complex
world of healthcare delivery, government intervention in Health Information Technology (HIT)
has become not just beneficial, but essential. Policymakers, particularly at the federal level, are
called upon to step in when the private sector fails to ensure equitable, efficient, and high-quality
care. This need arises because healthcare markets often operate under imperfect conditions,
where information is asymmetrically distributed, transaction costs are high, and profit incentives
don't always align with public health priorities (Feldstein, 2015). Left unchecked, these dynamics
can lead to market failures, including soaring costs, fragmented care, and wide disparities in
access. Without intentional policy action, underserved populations, including those in rural and
low-income areas, may continue to be excluded from basic care and HIT advancements.

e Market Failures: Healthcare markets often fail to efficiently regulate themselves,
leading to issues like uneven distribution of services, high costs, and inconsistent quality.
Without government intervention, essential healthcare services might not reach all
segments of the population, creating disparities (Feldstein, 2015). Others argue that
private market mechanisms such as innovation, selective contracting, and payer
competition can also help address inefficiencies without extensive regulation. This will
be explored in depth in Chapter 3.

e In areas such as public health research and infectious disease surveillance, federal
agencies historically played a pivotal role in funding initiatives that lack immediate
commercial value. These investments are considered public goods: they benefit the
population broadly but often lack the profitability that would attract private sector
investment. As early as the 1960s, economists such as Kenneth Arrow emphasized that
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government must address such market failures to support the collective welfare (Arrow,
1963).

The first half of 2025 has seen a reversal of this principle. Through a series of executive orders,
President Donald Trump initiated a broad rollback of federal engagement in public health
infrastructure. Notably, his administration pulled the United States out of the World Health
Organization, weakening critical channels for global disease tracking and data sharing (AP
News, 2025). At the same time, executive actions led to the removal of federal web pages on
HIV prevention, LGBTQ+ health, and adolescent care, moves that sparked concern among
public health experts who viewed them as limiting access to essential, evidence based health
information (Infectious Disease Advisor, 2025).

Further controversy emerged when reports surfaced that Trump-era officials had attempted to
alter or suppress the Centers for Disease Control and Prevention’s (CDCP) Morbidity and
Mortality Weekly Report, a key publication that informs public health decisions nationwide. This
interference raised red flags about scientific integrity and the ability of public institutions to
provide transparent and trustworthy guidance during public health emergencies (CBS News,
2025). These developments have led many healthcare leaders and researchers to question the
federal government’s readiness and willingness to respond to future health threats, and whether
political influence may obstruct evidence-based decision-making.

e Beyond surveillance and communication, another key area requiring federal oversight is
patient privacy and data protection. With healthcare entities now handling vast
amounts of sensitive electronic health data, government action, particularly in the form of
legislation like the Health Insurance Portability and Accountability Act (HIPAA), has
become vital. Passed in 1996, HIPAA established national standards to secure personal
health information, aiming to protect patients from breaches, identity theft, and
unauthorized access (HIPAA Journal, 2019). In a free-market environment, such
safeguards may not be uniformly implemented, especially by smaller or profit-driven
organizations where compliance may be seen as a cost rather than a priority.

e Government also plays a crucial role in ensuring interoperability, the ability of different
health information systems to communicate and exchange data seamlessly. In the absence
of regulation, private vendors often lack incentives to make their systems compatible
with their competitors. The Office of the National Coordinator for Health Information
Technology (ONC), created under the HITECH Act, stepped in to mandate and promote
national interoperability standards. These standards are key to reducing duplication,
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improving care coordination, and empowering patients to access their records across
different providers (ONC, 2020).

e Finally, the incentivization and widespread adoption of HIT, particularly among
smaller clinics and rural health centers, would not have been possible without federal
financial support. Programs like “Meaningful Use,” launched through the Centers for
Medicare & Medicaid Services, provided billions in incentive payments to encourage
hospitals and providers to adopt electronic health records (EHRs) (CMS, 2019). These
programs weren’t just about digitization, they were structured to ensure that the
technology actually improved outcomes, reduced errors, and supported clinical
workflows.

Government intervention in Health Information Technology (HIT) remains essential to
addressing structural inefficiencies and promoting equitable access to care across the healthcare
system. Strategic involvement through legislation like HIPAA, initiatives from the ONC, and
federal funding programs such as Meaningful Use have played critical roles in safeguarding
patient data, enhancing interoperability, and accelerating EHR adoption (HIPAA Journal, 2019;
ONC, 2020; CMS, 2019). Federal oversight ensures investment in public goods, such as
infectious disease monitoring and research, that the private sector often underfunds due to a lack
of direct profit incentives (Arrow, 1963; Feldstein, 2015). The recent rollback of such efforts,
including the U.S. withdrawal from the World Health Organization and the censorship of public
health content, has raised serious concerns about the government's ability to uphold these
responsibilities (AP News, 2025; Infectious Disease Advisor, 2025). As the healthcare landscape
continues to evolve, consistent and well-designed government intervention is necessary to fill
critical gaps, protect public health, and align HIT initiatives with broader national health
priorities. But in practice, both regulatory frameworks and market forces shape progress and
often effective strategies blend the two.

Section 2.6 Impact of HIPAA and the ONC

The Health Insurance Portability and Accountability Act (HIPAA), enacted in 1996, significantly
reshaped healthcare information technology by setting foundational standards for safeguarding
patient data privacy and security. HIPAA established regulations to protect sensitive patient
information, created national standards for electronic healthcare transactions, and provided
guidance to maintain patient confidentiality and data integrity. The HIPAA Privacy Rule
established national standards for the protection of health information, while the Security Rule
set standards for protecting electronic health records (HIPAA Journal, 2019). These regulations
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significantly shaped data management practices, fostering a culture of privacy protection and
compliance within healthcare organizations.

The Office of the National Coordinator for Health Information Technology (ONC), created by
the Health Information Technology for Economic and Clinical Health (HITECH) Act under the
American Recovery and Reinvestment Act (ARRA) of 2009, further solidified government
influence in healthcare IT. A critical ONC initiative was "meaningful use," designed to drive the
adoption of electronic health records (EHRs). Meaningful use criteria required healthcare
providers to adopt and demonstrate the effective use of EHR technology to improve quality,
safety, efficiency, and reduce health disparities (CMS, 2019; ONC, 2020). Providers received
financial incentives for demonstrating meaningful use but faced penalties for non-compliance.
The ONC also significantly impacted interoperability standards, emphasizing seamless data
exchange among healthcare systems to enhance coordination and patient outcomes (ONC, 2020).

Together, HIPAA and the ONC's efforts resulted in a nationwide increase in HIT adoption and
improvements in data privacy and interoperability standards. These initiatives also introduced
challenges, such as increased operational costs and complexities related to implementing and
maintaining compliance with regulatory requirements (Buntin et al., 2011). Private-sector
competition, professional societies, and patient demand for digital access have also accelerated
modernization. While these programs (e.g., meaningful use) have accelerated EHR adoption,
critics have noted challenges such as increased administrative burden on providers, significant
upfront costs, and concerns over reduced time for direct patient care. Balancing these
unintended consequences with the long-term goals of improved safety and interoperability
remains an ongoing policy debate.

Changing Times...

Since January 20, 2025, President Donald Trump's executive actions have significantly changed
key components of healthcare information governance, particularly in areas related to privacy,
protected health information (PHI), the Office of the National Coordinator for Health
Information Technology (ONC), and HIPAA (Table 2-1). In Washington, D.C., the
administration initiated regulatory rollbacks that eliminated prior protections for sensitive health
data, including that related to gender-affirming care and reproductive health services, as
mentioned in the previous section. These changes, announced through executive order,
introduced national uncertainty over whether providers are still legally obligated to shield such
patient data under HIPAA, raising fears among healthcare organizations and civil rights groups
about a broad weakening of privacy norms (Davis Wright Tremaine, 2025; Quarles, 2025).
Supporters of these shifts argue they streamline bureaucracy, increase local control, and may
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spur vendor innovation. Critics caution that fragmented standards could impede interoperability
and equity.

These developments did not emerge in a vacuum. The privacy debate reignited following the
Supreme Court decision in Dobbs v. Jackson Women’s Health Organization (2022), which
overturned Roe v. Wade and called into question the constitutional foundations of privacy.
Writing for the majority, Justice Alito asserted that the Constitution does not guarantee a right to
abortion and that the right to privacy, once derived from the 1st, 4th, 5th, 9th, and 14th
Amendments, was not applicable in this context (Dobbs v. Jackson Women’s Health Org., 597
U.S., 2022, majority opinion). While Alito emphasized that the ruling applied only to abortion
rights, Justice Thomas, in his concurring opinion, went further by explicitly stating that the Court
should “reconsider all of this Court’s substantive due process precedents,” including those
guaranteeing rights to contraception, same-sex intimacy, and same-sex marriage, because they
were “demonstrably erroneous” (Dobbs, 2022, Thomas, J., concurring). These judicial
interpretations have emboldened efforts to peel back regulatory protections tied to personal and
medical autonomy, including the right to health information privacy.

At the organizational level, the ONC, responsible for guiding national health IT policy, faced an
abrupt halt in its strategic functions. Trump's executive orders froze all Health Information
Technology Advisory Committee (HITAC) meetings, the very forums where stakeholders
convene to set interoperability standards and review privacy frameworks for evolving
technologies like telehealth and data sharing platforms (Fierce Healthcare, 2025). The absence of
HITAC meetings has stalled consensus-building on cybersecurity measures and diminished the
ONC’s role in updating federal guidance aligned with contemporary privacy risks. Further,
executive directives aimed at reducing federal bureaucracy curtailed the ONC's capacity to
enforce compliance, administer grants, or advance HIT programs, undermining the infrastructure
that supports secure, interoperable, and equitable health information exchange (Whitehouse.gov,
2025).
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Table 2-1 Healthcare Policy Changes and Impact

Policy / Act Effective | Main Provisions Impact on Health IT
Date (Governance, Data
Exchange, Fed Oversight)
EO; WHO Jan 20, US withdrawal from Reduces access to global
Withdrawal 2025 World Health health IT/databases; hinders
Organization; ends pandemic response, data
funding and participation | sharing
in global health data
collaborations
EO; ONC HITAC | Jan 2025 | Suspends all meetings of | Stalls national consensus on
Meeting the Health Information standards, cybersecurity,
Suspension Technology Advisory privacy, interoperability
Committee (HITAC) guidance
EO; HHS Data Jan—May | Reverses prior protections | Weakens privacy norms,
Privacy Rollback 2025 for PHI (e.g., gender- increases legal ambiguity for
affirming and HIT compliance/regulatory
reproductive care data); policy
signals HIPAA
uncertainty
Regulatory Freeze | Jan 21, Halts new federal Stalls new HIT rules, USCDI
Pending Review 2025 regulations, including v4 rollout, compliance
ONC rules, HIPAA deadlines; impedes fed
updates, HIT standards; oversight
delays grant funding
EO; Drug Feb 20, Rescinds value-based More reliance on HIT
Spending, CMMI | 2025 drug payment pilots systems for price monitoring;
Model Rescission (pricing reforms) by less fed guidance on value-
CMMI based tech adoption
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Policy / Act Effective | Main Provisions Impact on Health IT
Date (Governance, Data
Exchange, Fed Oversight)
EO; Empowering | Mar 2025 | Mandates public Requires hospitals/insurers to
Patients Through disclosure of hospital and | upgrade HIT for transparent
Transparency insurer prices in machine- | price reporting; new
readable and patient- compliance mandate
friendly formats
One Big Beautiful | July 4, Cuts Medicaid funding, Weakens fed standards; risks
Bill Act (OBBBA) | 2025 decentralizes HIT fragmented state HIT rules;
HR.1 oversight to states, repeals | reduces rural tech funding;
federal grants for EHR less oversight
adoption, relaxes
reporting mandates, limits
CDC data
CMS Reporting July 2025 | Eliminates fed-mandated | Reduces digital reporting
Mandate Repeals: clinical quality/HIT requirements; diminishes
One Big Beautiful reporting for certain HIT role in national quality
Bill Act (OBBBA) providers and value-based | evaluation
H.R.1 programs
CDC Data July 2025 | Restricts federal agencies’ | Undermines national public
Collection Limits; ability to collect/analyze health IT, weakens
One Big Beautiful central data on outcomes, | Al/predictive analytics,
Bill Act (OBBBA) disease trends, SDOH hinders pandemic
HR. 1 surveillance
State-Level Price 2024— States like Colorado and Drives broader HIT upgrades
Transparency 2025 Florida expand cash price | for compliance across
Mandates (varied) posting for outpatient settings; increases reporting
settings complexity
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Taken together, these actions signal a profound shift in the federal government’s stance on health
data privacy and oversight. The rollback of HIPA A-related protections and the suspension of
ONC's core activities raise pressing questions about who controls health information, how PHI is
protected, and what safeguards remain in place in an increasingly politicized regulatory
landscape. These shifts may prompt legal challenges and demand judicial clarity, particularly as
patients and providers grapple with evolving threats to confidentiality and trust in digital
healthcare systems.

Section 2.7 Other Recent Developments with Government
Intervention and Healthcare

Since January 20, 2025, government intervention in healthcare and Health Information
Technology (HIT) has undergone significant transformation under the second Trump
administration (Table 2-1). The series of executive orders (EQ) (Figure 2-1) and legislative
initiatives have marked a distinct shift toward deregulation, market-driven solutions, and reduced
federal oversight, departing from the more centralized, standards-based frameworks of previous
years. This policy realignment includes rescinded drug spending controls, renewed efforts to
enforce price transparency, and a controversial withdrawal from the World Health
Organization (WHO). (KFF, 2025; Maynard Nexsen, 2025).

Figure 2-1. President Trump signs executive orders in the Oval Office, January 20,
2025.

President Donald J. Trump Signs Executive Orders on Day One of Administration

Al
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(Public domain image courtesy of the White House / U.S. Federal Government.)

Additionally, a regulatory freeze has delayed the implementation of new HIT standards, raising
concerns about the future of data privacy, interoperability, and oversight from agencies like the
Office of the National Coordinator for Health IT (ONC) and enforcement of HIPAA protections
(Holland & Knight, 2025). While proponents argue that these changes may stimulate innovation
and consumer empowerment, critics warn that reduced coordination and weakened protections
could undermine long-term goals for equity, data security, and system-wide efficiency. The
following section examines these recent developments, exploring their implications for
healthcare IT infrastructure and public health governance.

Withdrawal from the World Health Organization (WHO)

On January 20, 2025, President Trump reinitiated the United States' withdrawal from the World
Health Organization (WHO), reversing the 2021 re-entry under President Biden. The
administration justified this move by pointing to the WHO’s alleged mismanagement of the
COVID-19 pandemic and what it described as a lack of political neutrality. This decision carries
profound implications for global health data exchange and cooperation. The U.S. has historically
contributed 12—-15% of WHO’s budget, supporting initiatives such as pandemic surveillance,
vaccine distribution logistics, and data standardization projects critical to international Health
Information Technology (HIT) development (KFF, 2025). Withdrawing disrupts access to
WHO-led databases and undermines collaborative frameworks that bolster U.S. public health
informatics, such as early-warning systems and harmonized diagnostic coding, which are
essential for maintaining HIT interoperability and effective outbreak response.

Regulatory Freeze Pending Review

In a sweeping move aimed at reducing administrative complexity, the Trump administration
implemented a regulatory freeze across all federal agencies on January 21, 2025. This freeze
suspended the enactment of new rules and paused the implementation of pending regulations
until further review by the Office of Management and Budget (OMB). The healthcare sector,
particularly HIT policy, was significantly affected, as initiatives tied to ONC interoperability
standards, HIPAA updates, and cybersecurity protocols were delayed or halted altogether
(Holland & Knight, 2025). This action impeded the rollout of 20242025 updates to the U.S.
Core Data for Interoperability (USCDI v4) and postponed funding decisions for Health IT
infrastructure grants intended to modernize electronic health record systems and public health
reporting tools. Healthcare leaders have expressed concern that the freeze undermines regulatory
momentum at a time when HIT modernization and data-sharing capabilities are critical to
addressing ongoing challenges in patient safety, care coordination, and health equity
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(HealthIT.gov, 2025). Supporters of these changes argue they streamline bureaucracy, reduce
compliance costs, and give organizations greater flexibility in pursuing innovation.

Rescission of Drug Spending Controls

On February 20, 2025, the Trump administration issued an executive order that formally revoked
prior directives instructing the Center for Medicare and Medicaid Innovation (CMMI) to
develop alternative payment models aimed at lowering drug costs. Under the previous
framework, advanced during the Biden administration, CMMI was tasked with piloting pricing
reforms such as international reference pricing and value-based reimbursement models. The
rescission was justified as a means of streamlining negotiation channels between Medicare and
pharmaceutical manufacturers, allowing for more direct, market-based agreements (Maynard
Nexsen, 2025). Critics note that eliminating these models may reduce government leverage in
setting fair prices, particularly for high-cost, high-demand drugs like Ozempic and Wegovy,
which are projected to account for a large share of Medicare Part D spending (KFF, 2025).
Without CMMTI’s authority to explore pricing innovation, the burden may shift back to HIT
systems and claims databases to monitor pricing and assess adherence to cost-efficiency goals.

Promotion of Healthcare Price Transparency

In March 2025, President Trump signed an executive order titled “Empowering Patients
Through Transparency,” directing the Departments of Health and Human Services (HHS),
Treasury, and Labor to enforce new regulations requiring hospitals, insurers, and pharmacy
benefit managers to publish comprehensive pricing information. The goal was to allow patients
to compare prices for services, procedures, and prescription drugs, including net prices after
rebates, before receiving care (The White House, 2025). The directive mandates machine-
readable files and user-friendly online tools to facilitate patient access to real-time cost estimates.
Standardizing pricing data across payers and benefit designs remains complex, and digital
literacy gaps may limit the usability of online tools for some patient populations. For healthcare
organizations, this initiative places added responsibility on HIT systems to extract and display
accurate pricing data in compliance with federal standards. While transparency may drive
competitive pricing and informed decision-making, HIT leaders caution that price data can be
difficult to standardize due to complex billing structures and regional variation. There are also
concerns that over-reliance on digital tools may exacerbate disparities in digital literacy and
healthcare access among vulnerable populations (KFF, 2025).

WISeR (Wasteful and Inappropriate Service Reduction) Model

On June 27, 2025, the Centers for Medicare & Medicaid Services (CMS) announced a new
Innovation Center model aimed at helping ensure people with Original Medicare receive safe,
effective, and necessary care. Through the Wasteful and Inappropriate Service Reduction
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(WISeR) Model, CMS will partner with companies specializing in enhanced technologies to test
ways to provide an improved and expedited prior authorization process relative to Original
Medicare’s existing processes, helping patients and providers avoid unnecessary or inappropriate
care and safeguarding federal taxpayer dollars (CMS 2025a). This model builds on other changes
being made to prior authorization as announced by the U.S. Department of Health and Human
Services and CMS on June 23", 2025. WISeR will run for six performance years from January 1,
2026 to December 31, 2031 (CMS, 2025b). The application period opened on June 27, 2025, and
is being piloted in six states: Arizona, New Jersey, Ohio, Oklahoma, Texas, and Washington.
The model targets specific services that have a high risk of waste, fraud, or abuse, including
certain neurostimulation devices, arthroscopic knee procedures, epidural steroid injections, and
skin and tissue substitutes. The pilot will use artificial intelligence and machine learning to test
new prior authorization processes for these services, aiming to reduce unnecessary care and
improve efficiency. We will explore WISeR and the impact to Revenue Cycle Management in
Chapter 7.

Provisions from the One Big Beautiful Bill Act (OBBBA) H.R. 1 (2025) and
the Impact on Healthcare IT

The One Big Beautiful Bill Act (OBBBA) H.R. 1 (2025), introduced in early 2025 and passed
and signed into law on July 4™, 2025, is a sweeping piece of federal legislation aimed at reducing
the size and scope of federal government operations, with direct consequences for healthcare
funding, regulation, and HIT oversight (U.S. Congress, 2025). While the bill primarily focuses
on federal budget restructuring and administrative deregulation, several sections within Title II
and Title IV have downstream effects on HIT infrastructure, data reporting, and federal oversight
of healthcare technology.

One major provision eliminates discretionary funding streams for the Office of the National
Coordinator for Health Information Technology (ONC), redirecting oversight responsibilities to
individual state governments. This decentralization raises significant concerns over uniformity in
standards, as state-led implementation of HIT programs may diverge in terms of interoperability,
data exchange protocols, and compliance with national HIPAA-related protections (H.R.1, 2025,
Sec. 2411). Without ONC'’s centralized leadership, the federal framework for HIT, such as
updates to the U.S. Core Data for Interoperability (USCDI) and guidance for electronic health
record (EHR) certification, may become fragmented, threatening seamless communication across
state lines.

Additionally, Section 2406 of the bill repeals several grant-based federal incentive programs
originally authorized under the HITECH Act. These grants were instrumental in supporting small
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and rural healthcare providers in adopting certified EHR systems and enhancing health
information exchange networks. With this repeal, organizations in underserved regions may
struggle to afford infrastructure upgrades or meet evolving interoperability requirements, leading
to increased disparities in HIT capabilities across the country (H.R.1, 2025, Sec. 2406).

The bill also modifies federal reporting mandates by revoking several CMS and HHS reporting
obligations, including those tied to quality improvement and value-based care programs that rely
on real-time HIT-generated data. Providers may no longer be required to submit clinical quality
measures through certified health IT, undermining national efforts to evaluate care performance
using standardized digital health tools (H.R.1, 2025, Sec. 2423). HIT vendors may see reduced
demand for data analytics and compliance modules, potentially slowing innovation in clinical
decision support and outcome tracking.

Finally, Title III of the bill introduces new restrictions on federal data collection and limits the
ability of agencies like the CDC to maintain centralized databases on healthcare outcomes,
disease trends, and social determinants of health. These restrictions pose a risk to public health
informatics, pandemic readiness, and the development of Al-driven health technologies that rely
on comprehensive and timely datasets (H.R.1, 2025, Sec. 3107). The rollback of centralized data
tools may hinder national response capabilities and reduce the effectiveness of HIT-driven
predictive models.

Other Recent Government Impact on HIT

These recent government interventions in healthcare and Health Information Technology (HIT)
under the Trump administration Executive Orders and through the One Big Beautiful Bill Act
(OBBBA) H.R. 1 (2025), reflect a decisive pivot and policy shift toward decentralization and
market-oriented reforms (U.S. Congress, 2025). This shift has reduced the federal government’s
role in standard-setting and funding, transferring greater responsibility to states and private
entities (U.S. Congress, 2025). Executive actions promoting drug pricing transparency and
deregulation may stimulate innovation and consumer engagement but also risk fragmenting HIT
oversight, especially with the suspension of ONC-led initiatives and reporting mandates (White
House, 2025; Maynard Nexsen, 2025). The withdrawal from the World Health Organization
(WHO) and imposition of a regulatory freeze further disrupt the global and national frameworks
that support health data sharing and interoperability (KFF, 2025; Holland & Knight, 2025). The
repeal of federal HIT grants and central data coordination under H.R.1 threatens rural and
underfunded providers who rely on public support for digital transformation, deepening health
inequities and weakening nationwide preparedness for emerging health threats. As the U.S.
healthcare system moves forward, the need for cohesive strategies to safeguard data privacy,
promote interoperability, and maintain HIT security standards remains paramount in a rapidly
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decentralizing policy environment. H.R.1 represents a decisive shift away from centralized HIT
governance and funding, transferring more responsibility to states and the private sector while
cutting back on national standards and oversight. These provisions raise concerns among some
stakeholders about cohesion and equity in HIT, while others believe they may reduce compliance
overhead and encourage state-level experimentation. Proponents contend the same provisions
could reduce compliance overhead and encourage state-level experimentation. The long-term
effects will depend on how states and private actors implement safeguards and data-sharing
frameworks.

These developments underscore the evolving role of government intervention in healthcare IT,
balancing deregulation with the need for coordinated efforts to ensure quality, security, and
accessibility in health information systems.

Chapter 2 Conclusion

The U.S. healthcare system is defined by the deeply intertwined challenges of cost, quality, and
access, an intricate relationship often referred to as the healthcare triangle. Efforts to address any
one of these components invariably affect the others, requiring a holistic and strategic approach
to reform. Health Information Technology (HIT) plays a vital role in navigating these
complexities by offering tools that enhance care coordination, improve outcomes, reduce
preventable errors, and expand access, particularly for underserved populations. Technologies
such as electronic health records (EHRs), telemedicine, mobile health (mHealth), and clinical
decision support systems are at the forefront of these efforts.

Effective implementation of Health Information Technology (HIT) depends on strategic
alignment, robust governance, and careful resource management. Systems Theory provides a
valuable lens for understanding the interdependence among healthcare subsystems and the ripple
effects HIT interventions can have across clinical and operational domains. Governance
structures and strategic planning frameworks, including mission alignment, infrastructure
assessment, resource allocation, and performance evaluation, are essential for ensuring that
technological investments lead to measurable improvements in quality, efficiency, and equity
(Wager et al., 2017; ONC, 2020). Realizing the full potential of HIT requires overcoming
implementation challenges while simultaneously addressing systemic inefficiencies, rising
expenditures, and cultural competence gaps (CMS, 2019; CDC, 2024; Betancourt et al., 2016;
Buntin et al., 2011; AHRQ, 2019; WHO, 2018; American Telemedicine Association, 2020).
Successful implementation of these technologies demands considerable investment, effective
integration, and rigorous management of cybersecurity and interoperability concerns.
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While Health Information Technology (HIT) has the potential to transform healthcare delivery,
its success relies heavily on strategic integration, accountable governance, and consistent
government support. Government intervention, though subject to change with shifting
presidential administrations and legislative priorities, remains a foundational pillar in
standardizing HIT practices, protecting patient data, and incentivizing widespread adoption.
Underscored is the enduring significance of regulations like HIPAA, ONC-led initiatives, and
federal programs such as Meaningful Use in shaping a secure, interoperable, and equitable HIT
landscape (HIPAA Journal, 2019; ONC, 2020; CMS, 2019). In practice, both regulatory
mandates and competitive market forces continue to influence adoption, requiring leaders to
balance compliance with efficiency and innovation.

Recent policy shifts, including executive actions and the passage of the One Big Beautiful Bill
Act (OBBBA) H.R. 1 (2025), suggest a move toward decentralization and deregulation, raising
critical concerns about fragmented oversight, weakened data protections, and growing disparities
in HIT implementation (Whitehouse.gov, 2025; Maynard Nexsen, 2025; KFF, 2025). Ultimately,
while HIT offers powerful tools to reform healthcare delivery, its success hinges on strategic
integration, accountable governance, and sustained federal leadership to ensure systems remain
secure, interoperable, and accessible to all. Future success will likely require balancing
regulation with industry-led standards and innovation, ensuring that interoperability advances
without creating unnecessary compliance costs. One thing of note is that today’s clinicians have
grown up with technology or at least started using technology during formative collegiate and
training years. As older clinicians retire there is less resistance to adopting technology, but a
potential increased scrutiny in workflow.
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Frontline Lens — Chapter 2: Interconnected Challenges of
Healthcare IT

Cost, Quality, Access, and Daily Impact

Healthcare in the U.S. faces three big, connected challenges: cost, quality, and access. These
challenges are often called the “healthcare triangle.” When one improves, another can become
harder to manage. Health IT systems help address these challenges by making care safer,
improving efficiency, and expanding access. For frontline staff and managers, the key is
understanding how technology influences patient safety, daily workflows, and equity in care.

Discussion Questions
e Why is it difficult to improve cost, quality, and access all at the same time?
e How can EHRs or telehealth improve access for patients in rural or underserved areas?

e What role can frontline managers play in reducing workflow disruptions when new
technology is introduced?

e Why is government involvement (like HIPAA or Medicaid) important in shaping health
IT use?

Case Study: Telehealth in a Rural Clinic

A rural clinic introduces telehealth visits to improve access for patients who live far away. Some
patients embrace the change, while others struggle with internet access.

Frontline Tasks:

o Identify one way telehealth improves access and one way it may create barriers.

e Suggest two strategies a clinic manager could use to help patients or staft succeed with
telehealth.

Suggested Readings

e CDC (2024). Chronic disease and health promotion data & indicators.
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e  WHO (2018). Mobile health for noncommunicable diseases.

Instructor Notes

e Use group discussion to illustrate real-world examples (e.g., students’ family experiences
with telehealth).

e Assign short reflections comparing cost, quality, and access in their own healthcare
encounters.

e Activities: Have students draw a “healthcare triangle” and list examples of how HIT
affects each side.
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Executive Lens: Strategic Governance, Systems Thinking & Policy
Perspectives — Chapter 2: The Interconnected Challenges of Quality,
Alignment, and Government Intervention

The U.S. healthcare system continues to grapple with the interconnected challenges of cost,
quality, and access, which is often referred to as the “iron triangle.” These forces rarely move in
harmony; improvements in one area often create pressure in another. Adding to this complexity
are systemic issues such as workforce shortages, disparities in access, and uneven technology
adoption.

Health Information Technology (HIT) governance and strategic planning play a central role in
navigating these challenges. Effective governance structures determine whether technology
investments align with organizational strategy, meet compliance requirements, and advance
health equity. Systems theory provides a framework for understanding these interdependencies,
highlighting how decisions in one part of the organization reverberate across the whole.

Government intervention adds another layer of both opportunity and constraint. Policies such as
HIPAA, HITECH, and TEFCA have accelerated adoption and interoperability, but they have also
introduced compliance burdens and financial trade-offs. Compared with centralized healthcare
models in countries like the U.K. or Denmark, the U.S. system’s fragmented governance
structure poses unique risks and opportunities.

At this level of study, the task is to evaluate these dynamics not as isolated issues but as strategic
dilemmas that demand balanced, forward-looking leadership.

Discussion Questions
Iron Triangle Trade-offs

e Analyze a recent HIT initiative (e.g., telehealth reimbursement policy, interoperability
rules, Al use cases) in terms of its impact on cost, quality, and access. Which leg of the
triangle benefited most, and which was compromised?

Governance Dilemmas

e Should IT governance in healthcare organizations be centralized (CIO-led) or
decentralized (department-led)? What are the trade-offs for strategic alignment, agility,
and compliance?
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Policy Reflection

e Have recent government policies (e.g., ONC’s TEFCA framework, CMS value-based
purchasing) meaningfully advanced quality, or have they introduced new complexities?

Global Comparison

e How do U.S. governance models compare with those in countries that use centralized or
nationalized healthcare systems? What governance lessons can be applied in the U.S.?

Critical Case Study

Case Study: Strategic Planning in a Resource-Constrained Environment
A regional health system faces declining reimbursement rates and must decide whether to
allocate scarce resources to:

e Expanding telehealth services to rural communities.
e Upgrading cybersecurity infrastructure to comply with new federal requirements.
e Investing in predictive analytics for population health management.

Executive Tasks:

e Apply Systems Theory to analyze how each option impacts the broader organization
(clinical operations, IT, finances, patient outcomes).

e Develop a governance framework to prioritize these initiatives.

e Create a 3-5 year strategic plan that balances cost, quality, and access while staying
aligned with regulatory expectations.

Recommended Graduate Readings (Recent 2023-2025)

Douglas, A. O., et al. (2025). Global Adoption of Value-Based Health Care Initiatives. JAMA
Health Forum. https://jamanetwork.com/journals/jama-health-forum/fullarticle/2833867

Oberlander, J. (2008). Same as It Ever Was? Persistence and Transformation in US Health Care
Policy. Forthcoming in an issue of Journal of Health Politics, Policy and Law. Journal of Health

Politics, Policy and Law is published by Duke University Press.
https://doi.org/10.1215/03616878-11995208

Office of the National Coordinator for Health IT. (2023). Trusted Exchange Framework and
Common Agreement (TEFCA): 2023 Annual Report. HealthIT.gov.
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https://www.healthit.gov/topic/interoperability/trusted-exchange-framework-and-common-
agreement

World Health Organization. (2021). Global strategy on digital health 2020-2025. World Health
Organization. https://www.who.int/docs/default-
source/documents/gs4dhdaa2a91352b0445baftbc79ca799dcedd.pdf

Instructor Notes

e Encourage students to model trade-off scenarios (cost vs. quality vs. access) using
systems thinking diagrams.

e Require comparative policy analysis between U.S. fragmented governance and global
centralized systems.

e Assign deliverables like governance frameworks, board memos, or strategic plans that
mirror executive practice.

e Push students to reflect on whether recent federal policies represent progress or new
layers of complexity.
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Chapter 3: Electronic Health Records in the Healthcare
Environment

Learning Objectives

1. Define an Electronic Health Record (EHR) and differentiate it from an Electronic
Medical Record (EMR).

2. Describe the historical evolution of EHR systems and key milestones in their
development.

3. Explain the clinical, operational, and public health benefits of EHR implementation.

4. Analyze common barriers to EHR adoption, including cost, workflow disruption, and
interoperability challenges.

5. Evaluate the role of government policies, regulations, and incentive programs in shaping
EHR adoption and use.

6. Identify core features and functions of certified EHR systems and how they support
clinical decision-making.

7. Discuss future trends in EHR technology, including integration with interoperability
frameworks and emerging health IT innovations.

Chapter 3 Introduction

In the past, paper-based records were the standard for documenting clinical encounters, tracking
health data, and coordinating care. As the complexity of patient care increased and the demand
for timely, accurate information grew, the limitations of manual recordkeeping became more
evident. Electronic Health Record (EHR) systems are now integral to the modern healthcare
delivery model. These systems go beyond simply digitizing paper records, they facilitate
comprehensive care coordination, improve access to clinical data, and support quality
improvement through data-driven decision-making. EHRs integrate various subsystems,
including laboratory, radiology, pharmacy, and documentation tools, into a unified digital
environment. Their use promotes interoperability and continuity of care, enabling providers to
access and share patient data across organizational boundaries. EHRs support clinical decision-
making through tools like computerized physician order entry (CPOE) and clinical decision
support systems (CDSS), enhancing safety and efficiency in care delivery (Campanella et al.,
2016). Understanding these systems’ components and functions is essential for health
professionals navigating today's digital health landscape.
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With this significant evolution over the years, Health information systems now play a vital role
in nearly every facet of healthcare operations, from the way providers document patient care and
communicate with one another, to how organizations manage resources, analyze trends, and
comply with regulatory requirements. This chapter explores the structure, purpose, and impact of
these systems with a particular focus on Electronic Health Records (EHRs), which have become
the centerpiece of modern health IT, and continue to reshape the patient-provider relationship in
both clinical and administrative contexts.

Section 3.1 Components, Types, and Functions of Healthcare
Information Systems

In today’s digital healthcare environment, information systems serve as the central framework
supporting clinical operations, decision-making, and patient outcomes (Figure 3-1). These
systems emerged in response to the increasing demand for accurate, accessible, and integrated
patient data across multiple care settings.

Figure 3-1 EHR System Core Components
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e Hardware: This refers to the physical devices such as servers, desktop computers,
mobile tablets, and barcode scanners that clinicians and staff use to input and retrieve
information at the point of care. These devices are typically found across the hospital, in
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nurses' stations, operating rooms, diagnostic labs, and even at the patient bedside. They
are chosen for their speed, reliability, and compatibility with clinical software, with
procurement driven by the need to streamline patient interactions and ensure accuracy in
documentation (Adler-Milstein et al., 2015).

e Software: The term “software” encompasses the applications running on that hardware,
including electronic health record platforms, pharmacy systems, and laboratory and
radiology information systems. These tools are critical because they digitize workflows,
guide clinical decisions, and provide alerts for potential errors. For example, when a
physician prescribes a medication, the EHR may issue a warning if a known drug allergy
is detected, a function only possible through intelligent software design (Campanella et
al., 2016).

e Networking: Networking infrastructure ensures these hardware and software components
communicate securely and rapidly within and across healthcare organizations. This
includes the use of standardized protocols like HL7 and FHIR, which allow disparate
systems to "speak the same language." Data is transmitted from outpatient clinics to
specialty providers and back, allowing for seamless continuity of care. The increasing
availability of broadband and secure cloud storage has further improved the reach and
reliability of this connectivity.

e Databases: Specifically clinical data repositories (CDRs), serve as centralized storage
hubs where patient data is housed. These repositories enable longitudinal tracking of a
patient's medical history, lab results, imaging, and treatment plans. Their importance lies
in supporting population health initiatives and quality improvement efforts by
aggregating data for analysis and reporting (HIMSS Analytics, 2023).

e User Interface: The point where humans interact with the system plays a pivotal role in
usability. Poorly designed interfaces can lead to documentation errors or reduced
adoption by clinicians. Conversely, intuitive interfaces enhance efficiency, reduce
training times, and support better outcomes by enabling clinicians to focus more on
patient care than on navigating a system (Campanella et al., 2016).

Systems are implemented in hospitals, clinics, and administrative offices to reduce medical
errors, enhance workflow efficiency, and support evidence-based care (Figure 3-1). As
healthcare shifted from paper to electronic records, these systems evolved in complexity and
scale to accommodate real-time communication, interoperability, and secure data storage. Health
information systems now bridge providers, patients, and administrative entities, enabling
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coordinated care and data-driven insights. Their widespread use has transformed not only how
data is documented but also how care is delivered, monitored, and reimbursed (Campanella et al.,
2016; Adler-Milstein et al., 2015).

Figure 3-2 EHR Adoption Improves Workflow
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Categorization of Health Information Systems

As discussed in more detail in Chapter 1, health information systems fall into four main
categories: clinical, operational, strategic, and decision-support systems (Table 3-1).

Table 3-1 Types of Healthcare IT Systems

Category Examples Core Purpose

Clinical EHR, LIS, RIS, PACS Support patient care/decisions

Scheduling, billing, inventory
Operational systems Manage admin/financial tasks
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Category Examples Core Purpose
Guide leadership/long-term
Strategic Analytics, planning, BI tools plans
Decision Dashboards, KPIs, clinical
Support/MIS algorithms Enable evidence-based action

Clinical Information Systems: Clinical information systems support patient care and
clinical decision-making, including EHRs, laboratory systems, pharmacy systems, and
imaging systems.

Operational Information Systems: These systems manage administrative operations
such as patient scheduling, registration, billing, inventory management, patient
scheduling, master patient indices, financial information systems, and more.

Strategic Information Systems: Strategic systems support decision-making processes
and long-term organizational goals.

Decision Support and Management Information Systems: These systems assist
leaders in making informed decisions by analyzing data and providing performance
metrics through dashboards and comprehensive reports, essential for strategic
management and regulatory compliance.

Functions of Health Information Systems

Collecting, Storing, and Retrieving Patient Data: Systems capture a patient’s health
history, treatments, allergies, medications, and test results in a secure and retrievable
format. This ensures clinicians have real-time access to essential health data.

Enabling Communication Among Providers: HIS platforms allow for secure
messaging, shared documentation, and collaborative treatment planning among
healthcare professionals across various locations and specialties.

Supporting Clinical Decision-Making: Clinical decision support tools help providers
make informed decisions by presenting relevant information, flagging potential issues,
and suggesting evidence-based interventions.

Improving Billing and Administrative Processes: These systems automate coding,
claims processing, and auditing functions, helping to reduce errors and improve
reimbursement timelines. They also streamline scheduling and resource allocation.
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Together, these components, types, and functions of information systems create an integrated
environment that enhances both patient outcomes and operational effectiveness in healthcare
settings. Many smaller providers have argued that mandated adoption imposed high upfront
costs and workflow disruptions, making it important to evaluate both benefits and unintended
consequences.

Healthcare information systems serve as the backbone of modern clinical infrastructure by
unifying multiple components, hardware, software, networks, databases, and user interfaces, into
a seamless framework that supports patient care and administrative efficiency. Hardware enables
the direct input and retrieval of clinical data, while sophisticated software applications automate
alerts, prescribe medications, and document care plans. Networking technologies ensure that
these systems remain connected across departments and organizations, fostering real-time data
exchange and continuity of care. Centralized databases such as clinical data repositories support
longitudinal tracking of health data for individuals and populations. A well-designed user
interface can dramatically affect adoption and safety by minimizing errors and enhancing
clinician usability. Collectively, these components support core functions such as vital sign
capture, insurance processing, decision support, and patient communication. When thoughtfully
implemented and maintained, these systems significantly reduce medical errors, improve
workflows, and enhance the quality and safety of care delivery (Campanella et al., 2016; Adler-
Milstein et al., 2015).

To summarize, Healthcare Information Systems (HIS) are composed of several interrelated
components:

e Includes servers, computers, tablets, scanners, and other devices that input, store, and
retrieve patient information.

e Applications and platforms such as EHR systems, pharmacy systems, laboratory
information systems (LIS), and radiology information systems (RIS).

e Infrastructure allowing for secure communication and data sharing within and between
facilities (e.g., HL7, FHIR protocols).

¢ Clinical data repositories (CDRs) centralize data from various departments for analysis
and decision-making.

e Designed for ease of access and usability by clinical and administrative staff.

The primary functions of healthcare information systems include:

Capturing patient data (e.g., vital signs, diagnoses, lab results)
Supporting clinical decision-making through alerts and recommendations
Facilitating communication among care teams

Enhancing billing and administrative processes
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According to the Office of the National Coordinator for Health Information Technology (ONC),
well-designed information systems improve patient safety and care efficiency by streamlining
workflows and enabling real-time access to data.

Section 3.2 EMR vs. EHR vs. CPR vs. PHR

In the evolving landscape of digital health, the distinctions between various electronic health
records are more than just terminology, they reflect how patient data is stored, accessed,
managed, and shared. Understanding these differences is essential for healthcare professionals
making decisions about clinical workflows, data exchange, and patient engagement strategies.
Each system plays a unique role in supporting care delivery and operational efficiency depending
on the needs of the patient, provider, and healthcare organization. These systems range from
internal organizational tools to externally accessible platforms managed by patients themselves.
By exploring the features, limitations, and interoperability of these systems, healthcare
professionals can better align technology solutions with clinical goals and regulatory standards
(HealthIT.gov; Adler-Milstein et al., 2015). Keep in mind that adoption is driven not only by
regulation but also by vendor competition and provider demand for efficiency and negotiating
leverage with payers.

The Electronic Medical Record (EMR) is a digital version of a patient’s paper chart used
within a single healthcare facility. It is primarily intended for diagnosis and treatment by
providers within that specific organization. EMRs include detailed information such as medical
history, medications, immunizations, lab results, and physician notes. Because EMRs are not
built for information sharing outside the originating organization, they pose challenges for care
continuity when a patient transitions between providers or facilities (HealthIT.gov).

In contrast, the Electronic Health Record (EHR) offers a broader, more interoperable solution.
EHRs aggregate health information across multiple healthcare settings and conform to national
interoperability standards such as HL7 and FHIR. Some argue industry-led standards consortia
and voluntary data-sharing agreements can also advance interoperability with less regulatory
overhead, provided patient privacy is maintained. These systems are designed to be shared
among different authorized providers, allowing for real-time collaboration across hospitals,
primary care clinics, and specialty offices. EHRs not only support treatment but also provide
tools for clinical decision support, population health management, and reporting to regulatory
agencies (Adler-Milstein et al., 2015).

The Computerized Patient Record (CPR), often considered a predecessor to EMRs, focuses on
digitizing a single patient’s medical chart. These records emerged during the early phases of
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digital transformation in healthcare and served primarily as electronic filing systems for patient
history. Most CPRs lacked advanced features such as decision support tools or interoperability
with other systems. As a result, their utility was limited to single-point data access and basic
documentation, making them insufficient for today’s complex care coordination needs
(Campanella et al., 2016).

The Personal Health Record (PHR) is unique in that it is managed and controlled by the
patient. These records compile health data from various sources, including EHRs, wearable
devices, and manually entered information. PHRs are typically accessed through secure web
portals or mobile apps, allowing individuals to view lab results, request prescription refills, and
manage appointments. PHRs play a vital role in patient engagement and self-management by
promoting transparency and giving individuals more control over their health information.
Adoption remains uneven due to digital literacy barriers and lack of integration with provider
systems (HealthIT.gov).

By distinguishing between these systems, healthcare leaders and clinicians can make informed
decisions about data governance, system implementation, and strategies for enhancing patient-
centered care (Table 3-2).

o EMR: Digital patient chart for use within a single provider organization. Does not
support robust external data sharing.

o EHR: Comprehensive, interoperable digital records designed to follow the patient across
different care settings and organizations, supporting true care coordination, reporting, and
advanced analytics.

e CPR (Computerized Patient Record): Early form of digital record, storing data for
individual patients, lacking modern interoperability and decision support.

e PHR (Personal Health Record): Patient-managed digital record aggregating data from
providers, devices, and patient input, supporting engagement and self-management but
limited by integration challenges.

Table 3-2 Health Record System Comparison

Feature EMR EHR CPR PHR
Providers Providers across  ||Providers within | The patient
Primary User within one multiple a specific
organization |organizations department
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Decision Support
Features

alerts, protocols)

Controlled by ||Controlled by Controlled by the |[Controlled by the
Ownership/Control the he.alth‘care multip}e healthcare patient
organization ||authorized provider
providers
Single Multiple Single patient Aggregated from
Data Scope organization organiza.tions and ||data within one mult%ple
care settings department providers and
sources
Limited High (supports Minimal Varies, often
Interoperability HL7, FHIR dependent on
standards) EHR integration
Diagnosis and ||Coordinated care, |Electronic Personal health
Purpose treatment data sharing, version of a management and
P within one reporting, decision |[paper chart patient
facility support engagement
Internal Regional health Clinic with basic |[Patient portal
hospital record |[information digital with lab results,
Examples of Use exchange, multi- |[documentation |jappointment
site clinical tracking
systems
Basic, ifany  ||Advanced (CDS, |Typically none |[None, though

some include
wellness or
tracking features

Access

Providers only

Providers, possibly

patients via portal

Providers only

Patient-
controlled via
secure web/app
access

73|Page




Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

Section 3.3 Attributes and Functions of an EHR

An Electronic Health Record (EHR) system is more than just a digital repository of patient data.
It is a dynamic platform designed to optimize clinical, administrative, and operational workflows
across healthcare organizations. EHRs are built with multiple integrated functionalities that
enhance patient safety, support informed clinical decision-making, promote patient engagement,
and streamline communication among care teams. Their architecture supports both the day-to-
day interactions of healthcare providers and the long-term goals of quality improvement and
data-driven population health management. As regulatory bodies emphasize value-based care
and data transparency, the functional attributes of EHRs have become essential to achieving
compliance, operational excellence, and superior patient outcomes (Campanella et al., 2016;
HIMSS Analytics, 2023). Effective EHR’s should support the following:

e Interoperability: One of the most critical attributes of an effective EHR is the ability to
exchange, interpret, and use data across diverse systems and care settings. This requires
adherence to data exchange standards such as HL7 and FHIR, enabling continuity of care
across primary care clinics, hospitals, specialist offices, and rehabilitation facilities.

e Collecting, Storing, and Retrieving Patient Data: Systems capture a patient’s health
history, treatments, allergies, medications, and test results in a secure and retrievable
format. This ensures clinicians have real-time access to essential health data.

e Structured and Unstructured Data Entry: Providers can input structured data (e.g.,
drop-down menus, checkboxes) that is easy to analyze, along with unstructured notes
(e.g., free-text descriptions) that give contextual detail.

e Security and User Authentication: To comply with privacy laws like HIPAA, EHRs
require secure logins, audit trails, and data encryption to protect sensitive patient
information.

e Portability and Continuity of Care: Data must be transferable across providers and care
settings to ensure seamless treatment, follow-ups, and referrals, which allows for:

e Communication Among Providers: HIS platforms allow for secure messaging, shared

documentation, and collaborative treatment planning among healthcare professionals
across various locations and specialties.
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Clinical Decision Support Systems (CDSS) embedded within EHRs help clinicians by
providing real-time alerts, drug interaction warnings, evidence-based guidelines, and
diagnostic assistance, reducing the likelihood of human error and enhancing treatment
precision (Campanella et al., 2016).

Computerized Physician Order Entry (CPOE): Another cornerstone function is
Computerized Physician Order Entry (CPOE), which allows providers to
electronically input orders for medications, diagnostic tests, and treatment plans. This
replaces manual methods like paper forms or verbal orders, helping to reduce
transcription errors, improve workflow speed, and ensure timely execution of care.

Medication management tools within EHRs enhance pharmacy coordination, enabling
automated drug interaction checks, dosage monitoring, and e-prescribing capabilities
and close looped medication administration, all of which contribute to safer patient
care (Adler-Milstein et al., 2015).

Data Analytics and Reporting: Advanced data analytics and reporting capabilities
allow health systems to track performance metrics, monitor clinical outcomes, and
report required data to regulatory agencies and payers. These analytics functions support
internal quality improvement initiatives, including readmission reduction, infection
control, and preventive screening programs.

Patient Access and Engagement: EHRSs also increasingly support patient access and
engagement through secure web portals and mobile applications, allowing patients to
view test results, message providers, schedule appointments, and manage their health
information. This empowerment fosters stronger patient-provider relationships and
encourages adherence to treatment plans (HealthIT.gov).

Improving Billing and Administrative Processes: These systems automate coding,
claims processing, and auditing functions, helping to reduce errors and improve
reimbursement timelines. They also streamline scheduling and resource allocation.

Core Functions of EHR

Document Clinical Encounters: Every interaction between the patient and provider is
documented in real time, creating a legal and clinical record of care.
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e Manage Orders (CPOE): Computerized Provider Order Entry allows providers to
electronically order medications, lab tests, and imaging studies, reducing handwriting
errors and delays.

e Clinical Decision Support (CDS): These systems provide real-time alerts, reminders,
and diagnostic assistance to help providers make informed decisions based on evidence
and best practices.

e E-Prescribing: Providers can send prescriptions directly to pharmacies, reducing the risk
of prescription errors and speeding up medication access.

e Care Coordination: EHRs enable multiple providers to view and contribute to a
patient’s care plan, improving communication and reducing fragmented care.

e Tracking Outcomes: EHRs generate reports on individual and population health
outcomes, allowing providers and administrators to monitor quality, safety, and
performance metrics.

U.S. EHR adoption rates more than doubled in the 2 years after the HITECH Act was passed,
and Figure 3-2 shows that it hasn’t slowed down after that.

Figure 3-2 U.S. EHR Adoption Trends, 2008—2024. Data adapted from the Office of the
National Coordinator for Health Information Technology (ONC, 2021; 2023).
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The HIMSS EMR Adoption Model (EMRAM) outlines seven stages of EHR maturity, and
notably progressively incorporates the core functions:

e Stage 0: No electronic systems

e Stage 1: Ancillary systems (lab, pharmacy, radiology)

e Stage 2: Clinical data repository and basic CDS

Stage 3: Nursing and clinical documentation, PACS integration

Stage 4: CPOE and advanced CDS protocols

Stage S: Closed-loop medication administration

Stage 6: Advanced physician documentation with full CDS

Stage 7: Full EHR integration across the continuum of care (HIMSS Analytics, 2023)

Notice that each stage of the HIMSS EMRAM model builds on the one before it, gradually
increasing the capabilities of an organization’s health IT infrastructure.

Stage 0 represents an environment where no clinical systems are installed, leaving organizations
dependent on paper-based processes. By Stage 1, basic clinical systems such as laboratory,
pharmacy, and radiology systems are implemented. These provide digital support for
departmental workflows but operate largely in silos. In Stage 2, a clinical data repository
(CDR) is introduced, enabling the aggregation of patient data into a centralized source. This
repository supports rudimentary clinical decision support, such as alerts based on lab values, and
establishes the groundwork for interoperability.

Stage 3 introduces nursing and clinical documentation systems as well as the integration of
Picture Archiving and Communication Systems (PACS) for imaging. At this point,
organizations can document care electronically and access diagnostic images digitally.

Stage 4 marks a major leap with the adoption of Computerized Physician Order Entry (CPOE)
and more advanced decision support, such as medication dosage checks and evidence-based
order sets. Resistance to this stage is not uncommon due to changes in provider workflows.

Stage 5 involves closed loop medication administration, which electronically links medication
ordering, dispensing, and administration. Barcode scanning at the bedside ensures the five rights
of medication safety: right patient, drug, dose, route, and time.

Stage 6 expands full clinical documentation capabilities with advanced decision support,
compliance monitoring, and variance tracking.

And by Stage 7, the system reaches full maturity, enabling comprehensive data sharing across
the continuum of care, advanced analytics, population health tools, and benchmarking that
positions organizations as leaders in digital health transformation (HIMSS Analytics, 2023).
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Electronic Health Records (EHRs) are advanced, multifunctional platforms that support both
clinical and administrative activities in healthcare. Core attributes include interoperability,
clinical decision support, computerized physician order entry, medication management,
analytics, and patient engagement, all of which contribute to safer, more effective care delivery
(Campanella et al., 2016; HealthIT.gov). These systems facilitate data exchange across providers
and enable real time alerts and evidence-based decision making, improving diagnostic accuracy
and care coordination. The HIMSS EMR Adoption Model (EMRAM) outlines a seven-stage
framework for EHR maturity, beginning with basic departmental digitization and culminating in
fully integrated systems with advanced analytics and population health tools (HIMSS Analytics,
2023). This model serves as a roadmap for healthcare organizations striving for operational
excellence and regulatory compliance. Through progressive adoption of these capabilities,
healthcare systems can achieve higher quality outcomes, enhanced safety, and greater patient
satisfaction (Adler-Milstein et al., 2015).

Section 3.4 Systems and Network Requirements for EHR
Implementation

Implementing an Electronic Health Record (EHR) system involves more than purchasing
software; it requires building a robust technological and organizational foundation. A
successful deployment depends on several interconnected elements, including hardware,
software, infrastructure, clinician readiness, and continuous technical support. These components
work together to ensure the secure exchange of information, real-time clinical functionality, and
system resilience. As organizations transition to more data-intensive and interoperable platforms,
system requirements must evolve to meet growing demands for speed, storage, and reliability.
Implementation also relies heavily on human factors, particularly user training and change
management, to overcome resistance and encourage adoption. Therefore, understanding the
comprehensive systems and network requirements is crucial for ensuring the long-term viability
and effectiveness of an EHR system (Adler-Milstein et al., 2015; HealthIT.gov).

Technical Requirements

e Computer power and data storage, whether via on-site servers or secure cloud-based
systems. These resources must be scalable to accommodate increasing volumes of
clinical data over time.

e High-speed broadband connectivity is essential, particularly for cloud-hosted systems
and remote access functionality.
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To support seamless data exchange, the system must conform to interoperability
standards such as Health Level Seven (HL7), Fast Healthcare Interoperability Resources

(FHIR), and SNOMED CT. These standards ensure that systems from different vendors
and care settings can exchange and interpret information accurately.

Hardware with the deployment of clinical workstations, mobile devices, and tablets at
the point of care is also a critical requirement, ensuring clinicians have fast, reliable
access to the system wherever care is delivered.

Security, privacy and regulatory compliance under regulations like HIPAA must also
be considered, with systems requiring robust cybersecurity measures such as
encryption, multi-factor authentication, and access controls. These safeguards ensure that
protected health information (PHI) is accessible only to authorized users. Additionally,
they must comply with ONC guidelines on interoperability while the infrastructure must
support redundancy and disaster recovery protocols to maintain system uptime and
data integrity in emergencies.

Organizational Readiness

Leadership Support: Executive buy-in and championing at the C Suite and Boardroom.

Equally important is ongoing user training and I'T support, which must be available
both at the time of rollout and long after go-live to ensure consistent usage and system
optimization.

Organizational readiness, including leadership support, clinician engagement, and a
phased implementation approach, contributes significantly to adoption success. Effective
change management strategies (Figure 3-3) are essential to address resistance,
especially among clinicians less comfortable with digital systems, and to cultivate a
culture of innovation and continuous improvement (Campanella et al., 2016).

79|Page



Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

Figure 3-3 Stages of Healthcare Response to Change
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The successful implementation of EHR systems is contingent upon a well-integrated blend of
technological infrastructure and organizational preparedness. Core requirements include
powerful computing resources, high-speed broadband, and strict adherence to interoperability
standards like HL7 and FHIR to support seamless data sharing. Equipping clinicians with user-
friendly hardware and interfaces ensures point-of-care efficiency, while sustained IT support and
training facilitate system adoption. Beyond the technical framework, strong leadership and
change management are essential for mitigating resistance and fostering acceptance. Security
measures are non-negotiable, protecting patient data through encryption, access controls, and
compliance with HIPAA regulations. Together, these elements create a resilient EHR
environment capable of supporting modern healthcare delivery. When properly implemented,
they lay the groundwork for enhanced care coordination, safety, and operational efficiency
(Adler-Milstein et al., 2015; Campanella et al., 2016; HealthIT.gov). It cannot be stated enough
that organizational readiness and clinician buy-in are crucial as barriers include resistance from
older clinicians, limited digital literacy, and insufficient IT staffing. Mitigating these challenges
requires stakeholder engagement, phased rollouts and a commitment to the project. (Source:
Adler-Milstein et al., 2015). As mentioned in the previous chapter, today’s clinicians have
grown up with technology which may impact the potential for resistance to adopting technology
but also invites an increased scrutiny in workflow.
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Section 3.5 Impact of EHR Systems on Patient Care, Safety, and
Efficiency

The implementation of Electronic Health Records (EHRs) has fundamentally reshaped how
healthcare organizations deliver care, measure quality, and ensure patient safety. Through
digitization and integration of clinical data, EHRs enhance transparency, improve
communication, and allow providers to make evidence-based decisions more effectively. Real-
time access to updated patient information reduces medical errors, prevents redundant testing,
and fosters more accurate diagnoses and treatment plans. These systems also enable the
consistent application of clinical protocols and guidelines, ensuring that patients receive
standardized and high-quality care. EHRs contribute to healthcare efficiency by streamlining
workflows, accelerating documentation, and facilitating faster insurance processing. Patient
satisfaction is often improved through better communication, online portals for accessing health
records, and more timely responses to inquiries. Together, these effects help improve not only
individual outcomes but also overall system performance (Campanella et al., 2016;
HealthIT.gov).

e Patient Care and Safety: One of the most significant clinical benefits of EHR adoption
is the reduction of medication errors, achieved through tools such as e-prescribing, real-
time drug interaction alerts, and closed loop bedside barcode medication administration
(BCMA) (Figure 3-3). These technologies ensure that the correct medication is
administered to the correct patient at the correct dose and time. EHRs also support
clinical decision-making through embedded clinical decision support systems (CDSS)
that provide physicians with up-to-date, evidence-based guidelines and warning alerts for
potential errors or contraindications. Additionally, EHRs help eliminate duplicative tests
and imaging orders by maintaining a centralized, accessible record of all diagnostic
activities, which reduces patient burden and unnecessary costs (Adler-Milstein et al.,
2015).
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Figure 3-3 Bedside Barcoded Medication Workflow
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o Efficiency and Cost Savings: Efficiency gains are not limited to clinical functions;
EHRs also improve administrative operations. For example, automated coding and
documentation tools enhance billing accuracy, while scheduling modules improve
appointment tracking and patient throughput. Secure messaging and integrated
communication channels reduce delays between care team members, enhancing
coordination. Although initial implementation costs can be high, EHRs often lead to
long-term savings. Reductions in duplicated testing, adverse drug events, administrative
errors, and hospital readmissions contribute to lower overall healthcare costs. More
accurate documentation can also improve billing and reimbursement by reducing claim
denials. and automated alerts for drug interactions and allergies. Bedside barcode
scanning further ensures that the right patient receives the right medication at the right
dose and time.
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e Patient engagement is supported through Personal Health Record (PHR) integration,
giving individuals access to lab results, medication lists, and visit summaries, which
empowers them to participate actively in their care. This transparency leads to better
adherence to treatment plans and greater patient trust (HealthIT.gov).

e Patient Outcomes and Satisfaction: Patient outcomes are measurably improved when
EHRs support evidence-based practice and care coordination. Providers can track and
manage chronic conditions, flag high-risk patients for intervention, and generate
reminders for screenings and immunizations. The system-wide data visibility EHRs
provide allows for predictive analytics and population health strategies, improving long-
term outcomes across entire patient populations. As data is collected and analyzed over
time, healthcare organizations can refine clinical pathways and reduce practice variation,
which directly contributes to increased safety and cost effectiveness (Campanella et al.,
2016).

e Population Health: Facilitates data aggregation for tracking outcomes, identifying high-
risk patients, and supporting preventive health initiatives. This turns raw data into
actionable insight. Aggregating and analyzing clinical, behavioral, and environmental
data empowers healthcare organizations to track outcomes, proactively identify and
engage high-risk patients, and design effective preventive interventions, improving not
only individual patient care but the health of entire populations.

Section 3.6 Organizational and Adoption Challenges

Implementing Electronic Health Records (EHRS) is a transformative yet complex process that
presents numerous organizational and adoption challenges. While the promise of EHR systems
includes improved care coordination, patient safety, and operational efficiency, many healthcare
organizations face resistance from clinical staff who are hesitant to change established routines
or feel unprepared to work with new digital tools (Manca, 2015). These concerns are particularly
common among clinicians trained before the widespread use of health information technology.
Additionally, the transition to EHRs can disrupt workflow, slow documentation, and create
temporary inefficiencies that frustrate staff and patients alike (Kruse et al., 2016). The financial
burden of purchasing, implementing, and maintaining an EHR system, especially for smaller or
rural practices, can further delay adoption despite potential long-term savings and performance
benefits (Adler-Milstein & Huckman, 2013). Understanding these barriers is critical to
developing support strategies, change management frameworks, and tailored training that
empower staff to fully engage with EHR systems. Addressing these challenges directly is
essential for ensuring successful, sustainable adoption of health IT in any care setting.
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e Adoption Resistance: Some clinicians may be hesitant to adopt EHR systems due to a
lack of familiarity with technology, concerns over increased documentation time, or fear
that digital tools will reduce the quality of patient-provider interaction. Adoption
resistance is particularly prominent among older clinicians who did not train with digital
systems and may view technology as burdensome rather than helpful. Research shows
that resistance to change is a major barrier to successful EHR implementation and that
comprehensive training, leadership support, and continuous feedback are essential to
improve adoption rates and staff confidence (Kruse et al., 2016; Manca, 2015).

e  Workflow Disruption: EHR implementation can disrupt existing clinical workflows.
Staff must adapt to new documentation procedures, altered patient flow, and unfamiliar
software interfaces. These disruptions may temporarily decrease productivity and patient
satisfaction, particularly during the early phases of adoption. Poorly managed transitions
can also increase clinician burnout and error rates (McAlearney et al., 2015).

e Upfront Costs: The financial burden of EHR adoption is substantial. Costs include
purchasing software, upgrading hardware, hiring IT support, training staff, and
maintaining compliance with regulatory requirements. Smaller practices and rural
facilities often face greater challenges due to limited capital and fewer economies of
scale. These costs can inhibit implementation and contribute to disparities in access to
digital infrastructure across the healthcare system (Adler-Milstein & Huckman, 2013).

¢ Interoperability and Compliance: Meeting evolving interoperability standards and
regulatory requirements, such as those mandated by HIPAA and the Office of the
National Coordinator for Health Information Technology (ONC), adds significant
complexity to healthcare IT implementation and maintenance. Organizations must ensure
that their systems can securely exchange patient data with external entities, adapt to
regular updates in frameworks like HL7 and FHIR, and remain compliant with privacy
and security regulations.

e Long-Term Sustainability: Sustaining adoption requires continuous optimization, robust
post-implementation support, and adaptive change management. Medical practices and
hospitals must invest in ongoing training, system updates, and responsive IT help to
address evolving user needs, prevent workflow stagnation, and keep pace with
technological advancements. Sustained user engagement and agility in responding to
feedback are essential to ensure that systems continue to deliver value, maintain clinician
satisfaction, and support high-quality care as operational and regulatory landscapes
evolve.
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e Balancing Short-Term Challenges with Long-Term Benefits: Despite these barriers,
the long-term advantages of EHRs, improved patient safety, enhanced care coordination,
data-driven decision-making, and reduced duplication of services, make them essential to
modern healthcare. Studies have shown that EHRs can reduce medication errors, improve
preventive care delivery, and enhance chronic disease management through real-time
access to patient data and clinical decision support systems (Buntin et al., 2011). Over
time, these efficiencies result in better outcomes and reduced costs, outweighing the
initial disruptions and expenses when implemented thoughtfully. Keep in mind that
leaders should weigh risk of cost overruns and unclear short-term ROI; phased pilots and
post-implementation reviews can mitigate this to a point.

Despite these challenges, EHRs remain essential for modern healthcare, and their benefits
typically outweigh the difficulties associated with their implementation. EHR systems deliver
broad benefits to healthcare organizations by improving patient safety, increasing efficiency, and
enhancing care outcomes. Clinical tools like e-prescribing and clinical decision support systems
help reduce medication errors and support standardized, evidence-based practice. A study
published in the Journal of the American Medical Informatics Association showed that EHR
adoption correlated with reductions in adverse drug events and improved clinical documentation
(Campanella et al., 2016). Administrative efficiencies are achieved through improved
scheduling, billing, and communication, which reduce redundancy and operational costs. Patient
engagement is enhanced through the availability of personal health portals, giving individuals
more control over their health information. These systems not only facilitate the accurate
exchange of clinical data but also enable proactive care management and predictive analytics.
As a result, EHRs contribute to lower costs, improved outcomes, and a more patient-centered
model of care. The ongoing optimization of EHR systems ensures they remain a cornerstone of
modern healthcare delivery (Campanella et al., 2016; Adler-Milstein et al., 2015).

Chapter 3 Conclusion

EHR systems represent a transformative leap in how patient information is documented,
accessed, and utilized across healthcare environments. These systems are not only repositories of
clinical data but dynamic tools that drive improvements in care quality, efficiency, and
organizational performance. By integrating various components such as CPOE, CDSS, patient
portals, and data analytics, EHRs support real-time decision-making, reduce errors, and
streamline administrative workflows (Campanella et al., 2016; Adler-Milstein et al., 2015). The
HIMSS EMR Adoption Model provides a clear framework for institutions to evaluate their
progress in implementing advanced EHR capabilities, with Stage 7 representing full integration
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across the care continuum (HIMSS Analytics, 2023). Understanding the nuanced differences
between EMRs, EHRs, CPRs, and PHRs equips healthcare leaders with the knowledge to select
and deploy technologies aligned with clinical and operational goals. Additionally, EHRs promote
patient empowerment through transparency and engagement tools that foster proactive healthcare
participation (HealthIT.gov). With continued investment, strategic implementation, and clinician
support, EHRs will remain a cornerstone of effective, data-driven healthcare systems. in how
patient information is documented, accessed, and utilized across healthcare environments. They
provide a foundation for improved safety, efficiency, and outcomes through structured data,
interoperable platforms, and clinical decision support tools. By understanding the distinct roles
of EMRs, EHRs, CPRs, and PHRs, and the systems that support them, healthcare professionals
can better navigate the digital landscape of modern medicine.
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Frontline Lens — Chapter 3: Electronic Health Records (EHRS)
Everyday Tools for Patient Care

EHRs are the digital backbone of healthcare today. They replace paper charts, support safe
medication use, and help care teams coordinate. For frontline staff, the daily reality is logging
information, checking alerts, and using patient portals. While EHRs can save time and reduce
errors, they can also be frustrating if not designed well.

Discussion Questions
e What is the difference between an EMR and an EHR?
e How can EHRs improve safety during medication administration?
e What challenges do staff face when adapting to new EHR systems?

e How do patient portals change the way patients engage in their own care?
Case Study: Barcode Medication Administration

A hospital introduces barcode scanning at the bedside to ensure the “five rights” of medication
administration (right patient, drug, dose, route, time). Nurses initially find it slows them down.

Frontline Tasks:

e List two benefits of barcode scanning for patient safety.
e Identify one challenge staff may face and suggest how a frontline manager could address

Suggested Readings

e Campanella, P., et al. (2016). The impact of electronic health records on healthcare
quality.
e ONC (2023). Hospital adoption of EHRs.

Instructor Notes

e Use role-play: one student as a nurse explaining barcode scanning to a new colleague.
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e Encourage students to share any experiences with patient portals.

e Keep assignments brief (e.g., lists of benefits and challenges).
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Executive Lens: EHR Strategy, Organizational Change & Adoption
— Chapter 3: Electronic Health Records in the Healthcare
Environment

Electronic Health Records (EHRs) are often described as the backbone of modern healthcare, but
their implementation has been as challenging as it has been transformative. Initially designed to
replace paper-based documentation, EHRs have evolved into complex infrastructures that
influence clinical workflows, organizational governance, financial performance, and patient
engagement.

Their adoption in the United States illustrates both significant progress and persistent challenges.
Federal incentives drove rapid uptake, yet cost, workflow disruption, interoperability gaps, and
clinician burden remain obstacles. Globally, countries with centralized or nationalized systems
have achieved higher levels of standardization, prompting reflection on the trade-offs of the
U.S.’s fragmented approach.

EHRs should not be viewed simply as technical systems, but as strategic assets and policy
instruments. They embody trade-offs between access and privacy, efficiency and disruption,
innovation and regulation. Understanding these tensions — and how they unfold in the U.S.
compared with international models — is essential for leaders seeking to make informed,
forward-looking decisions about EHR investment, governance, and use.

Discussion Questions
Strategic Value

e Are EHRSs primarily compliance-driven tools or strategic enablers of quality
improvement? Support your position with evidence from U.S. adoption history and
policy.

Workflow Transformation

e Evaluate how EHR adoption reshapes clinical workflows. Does digitization improve
clinician efficiency or add administrative burden? How should leaders address physician
“burnout” tied to EHR use?

Global Perspective

e Compare U.S. EHR adoption with a country that has pursued a national EHR approach
(e.g., Estonia, Denmark). What lessons can the U.S. learn from centralized models?
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Equity & Access

e Do current EHR systems promote or hinder equity in healthcare access and outcomes?
Consider populations with limited digital literacy or rural access.

Critical Case Study

Case Study: EHR Implementation and Organizational Change

A large academic medical center is preparing to replace its legacy EMR with a certified EHR
platform. Clinicians are concerned about workflow disruption, while administrators emphasize
regulatory compliance and financial incentives.

Executive Tasks:

e Conduct a stakeholder analysis (physicians, nurses, IT, patients, payers).

e Identify short-term costs and disruptions versus long-term benefits.

e Develop a change management strategy for implementation that balances compliance,
strategic advantage, and workforce engagement.

e Write a 3-page policy and leadership brief for the executive board outlining the risks and
opportunities.

Recommended Graduate Readings (Recent 2023-2025)

Anzalone, A. J., Geary, C. R., Dai, R., Watanabe-Galloway, S., McClay, J. C., & Campbell, J. R.
(2025). Lower electronic health record adoption and interoperability in rural versus urban
physician participants: A cross-sectional analysis from the CMS Quality Payment Program. BMC
Health Services Research, 25, 128.
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-024-12168-5

Goldberg, D. G., et al. (2025). Clinicians’ perspectives on the adoption and implementation of
EMR-integrated clinical decision support tools. Applied Clinical Informatics, 16(1), 123—135.
https://pme.ncbi.nlm.nih.gov/articles/PMC12035066/

Pierce, J. H., et al. (2025). Shared decision-making tools implemented in the electronic health
record: Adoption, barriers, and system change. Journal of Medical Internet Research, 27(1),
€59956. https://www.jmir.org/2025/1/€59956

Office of the National Coordinator for Health IT. (2023). Interoperable exchange of patient
health information among U.S. hospitals: 2023 data brief. HealthIT.gov.
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https://www.healthit.cov/data/data-briefs/interoperable-exchange-patient-health-information-
among-us-hospitals-2023

Yan, A. S., Holmgren, A. J., & Patel, V. (2025). Adoption of health information technologies by
area deprivation: Trends 2018-2023. JAMA Health Forum, 5(1), €238326.
https://jamanetwork.com/journals/jama-health-forum/fullarticle/2838326

Instructor Notes

e Encourage debate on whether EHRSs are strategic enablers or compliance obligations.

e Require students to apply change management frameworks (Kotter, ADKAR) to their
case analysis.

e Push students to integrate recent empirical research (2023—-2025) into their arguments.

e Use role-play where students present an executive briefing as CIOs or CMIOs defending
their EHR strategy to the board.
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Chapter 4: Selection and Implementation of Health IT Systems

Learning Objectives

After completing this chapter, students will be able to:

1. Describe the key steps and evaluation criteria in selecting a health IT system.

2. Explain how organizational needs and stakeholder input guide vendor selection.

3. Identify strategies to address common challenges during EHR and HIT implementation.

4. Differentiate the roles and responsibilities of members of the selection and
implementation team.

5. Discuss the importance of workflow analysis and redesign in preparing for
implementation.

6. Analyze the relationship between effective project management and successful health IT
adoption.

7. Outline service management requirements post-implementation, including system
monitoring, support, and updates.

Chapter 4 Introduction

The selection and implementation of health information technology (HIT) systems, particularly
Electronic Health Record (EHR) systems, require a structured and strategic approach to ensure
success. As healthcare organizations strive to meet federal regulations and improve quality of
care, the importance of selecting the right vendor and executing a well-managed implementation
plan cannot be overstated. This chapter provides an in-depth examination of the selection
process, key stakeholders, implementation strategies, and post-launch service management.

Section 4.1 Key Steps and Criteria in the EHR Selection and
Implementation

Selecting the right health IT system is one of the most consequential decisions a healthcare
organization can make. It not only impacts day-to-day clinical operations but also determines the
organization’s ability to meet regulatory standards, improve patient outcomes, and ensure long-
term interoperability. The selection process must be approached with clarity, collaboration, and
strategic intent. The basics for an implementation are an organizational assessment, selection of
the system, testing, go-live, and optimization and continued training (Figure 4-1).
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Figure 4-1 EHR Implementation Lifecycle

ASSESSMENT SELECTION TESTING GO-LIVE OPTIMIZATION
Evaluate needs Choose an EHR Verify Launch the Refine and
and readiness system functionality EHR system enhance the
and system
performance

It seems simple, but the implementation of any complex system involves numerous stakeholders,
extensive planning, and an in-depth evaluation of technical and functional requirements. From
identifying decision makers and defining goals to the ultimate selection and negotiating
contracts, each phase must be carefully executed to align with the organization's mission and
needs. The following section outlines a step-by-step framework that guides institutions through
this critical decision-making process.

e Identify Decision Makers: Begin by assembling a multidisciplinary committee of
executives, department heads, clinical leaders, and IT staff. Early team formation ensures
diverse perspectives and establishes accountability. This committee aligns system
selection with organizational objectives and involves key stakeholders.

e Clarify Goals: After forming the team, define the objectives of the health IT system
through strategic planning sessions. Goals may include streamlining clinical workflows,
improving patient safety, or meeting regulatory requirements. Clarifying the purpose
guides all subsequent decisions. Understanding the “why” behind the acquisition helps
direct every subsequent step in the process.

e Define Requirements: Following this, defining the system requirements is essential.
This involves gathering both functional needs (such as medication ordering or charting)
and non-functional expectations (like security and ease of use) from stakeholders
throughout the organization (Wager, Lee, & Glaser, 2017). These requirements are
usually documented by business analysts and IT professionals through interviews and
workflow observations conducted in departments ranging from nursing units to billing
offices. This stage occurs before any vendors are contacted to ensure that the RFP
accurately reflects the organization’s operational needs.
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e Request for Proposal (RFP): With a well-defined set of requirements, the organization
then crafts and issues a Request for Proposal (RFP). This formal document is sent to a
curated list of vendors and serves as a blueprint for what the healthcare organization
expects from a technology solution. The timing of this step is critical; it should occur
only after internal alignment on goals and requirements is achieved. The RFP serves as a
standardized way to solicit and compare vendor responses, enabling an apples-to-apples
comparison.

e Review Vendor Responses: Once vendor responses are received, the evaluation team
dives into a rigorous review. This happens in internal strategy rooms or virtually through
collaborative software platforms. Each proposal is dissected for how well it meets the
organization’s functional and regulatory needs, cost structure, and long-term support
capabilities, as well as compliance to ONC certification standards (Centers for Medicare
& Medicaid Services [CMS], 2023). This review phase can be time-intensive but is
pivotal for narrowing the field to the most promising options.

e Vendor Demonstrations and Reference Checks: After narrowing the field, the
shortlisted vendors are invited to conduct demonstrations of their systems. These events
are typically held on-site or virtually and involve end users from various departments
who test the software firsthand. At the same time, procurement and clinical leaders
conduct reference checks with other healthcare institutions currently using the systems
under consideration. These activities provide a real-world understanding of each vendor’s
reliability, user satisfaction, and customer service.

¢ Rank and Select Finalists: Based on the input gathered during demonstrations and
reference checks, the selection team ranks the vendors using predefined scoring rubrics.
This ranking process, often facilitated by decision matrices or structured scoring tools,
ensures that the decision is data-driven and transparent. It usually takes place after all
demonstrations are complete, allowing for a comprehensive comparison of all finalists.

e Negotiate Contracts: Finally, after identifying the top vendor, the organization enters
contract negotiations. This process takes place in legal and executive offices and involves
hammering out details related to service level agreements, customization rights, data
ownership, and financial terms. These negotiations are crucial for protecting the
organization’s interests and setting clear expectations for vendor performance. Once an
agreement is signed, the groundwork is laid for implementation.
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As mentioned previously, selecting a health IT system requires a methodical, multi-phase
approach that begins with forming a well-rounded decision-making team to align technology
acquisition with strategic goals. Clarifying the organization's objectives early helps focus the
process and ensures all stakeholders understand the intended outcomes. Detailed requirements
are then gathered from across departments to shape an effective Request for Proposal (RFP),
which standardizes vendor evaluation. After collecting vendor responses, the team conducts
thorough reviews, system demonstrations, and reference checks to validate capabilities and
customer satisfaction. Vendors are ranked using scoring rubrics, ensuring decisions are data-
driven and transparent. Final negotiations clarify contract terms, set service expectations, and
establish legal protections. This structured process supports the selection of certified EHR
systems that meet both organizational needs and federal interoperability standards to ensure that
health data can be exchanged securely and meaningfully between systems (Mandel et al., 2016;
Garde et al., 2007).

Section 4.2 Vendor Risk Management in HIT Procurement

Selecting a health IT vendor is a strategic decision that extends beyond comparing features.
Vendors become long-term partners who influence security, scalability, and financial health. A
vendor risk analysis/assessment helps organizations make informed decisions by
systematically evaluating potential risks that could undermine sustainability, compliance, or
patient safety.

Core Vendor Risk Factors

e Security Posture
Vendors must demonstrate strong cybersecurity practices, including encryption, intrusion
detection, and patch management. Healthcare is increasingly targeted by cybercriminals,
and the frequency and cost of breaches remain substantial (Ponemon Institute, 2020).
Reviewing certifications such as HITRUST or SOC 2 provides assurance of robust
safeguards as weak security controls can expose organizations to data breaches and
HIPAA violations.

e Financial Stability
Vendors facing financial distress may fail to deliver upgrades, support, or even remain in
business. Analyzing financial statements, credit ratings, and market presence helps ensure
the vendor can honor long-term commitments. Sustainability is especially critical in
multi-year contracts.

e Technical Roadmap and Scalability
A vendor’s product roadmap indicates commitment to innovation and ability to meet
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evolving interoperability standards like HL.7 FHIR (HealthIT, 2025). Scalability ensures
that as the healthcare organization grows, the system can expand without costly
replacements.

e Client References and Site Visits
Speaking with peer organizations using the system provides practical insights into vendor
reliability, customer service, and real-world performance. Site visits allow stakeholders to
observe workflows and challenges firsthand.

Example:

An academic medical center eliminated a low-cost EHR vendor from consideration after
discovering inconsistent patch management and lack of a documented disaster recovery plan,
highlighting the importance of thorough due diligence in safeguarding patient safety and data
integrity.

Vendor risk analysis is a critical safeguard in HIT procurement. By examining security,
financial viability, scalability, and client experiences, organizations avoid costly mistakes and
protect themselves from compliance failures or service disruptions. This proactive approach
builds resilience into procurement and ensures long-term partnership success.

Section 4.3 Challenges, Strategies, and Approaches for EHR
Implementation

Implementing an electronic health record (EHR) system is a transformative yet challenging
endeavor for any healthcare organization. While the promise of improved patient care, data
accessibility, and operational efficiency drives these projects, the path to successful
implementation is rarely straightforward. Organizations must navigate human, technical, and
structural obstacles, each with the potential to derail progress if not addressed proactively.

As mentioned in the previous chapter, organizational and adoption challenges often emerge in
clinical settings where workflows are deeply ingrained and new systems can disrupt daily
routines. The implementation process must be guided by evidence-based strategies that
emphasize stakeholder engagement, robust training, and adaptive workflows. A clear
understanding of the organizational environment, its size, complexity, and culture, is essential to
tailor solutions that will stick. The following section explores key implementation hurdles and
outlines proven approaches to navigating a complex web of organizational behavior, training,
workflows, and change management in EHR (and other) system implementations.

¢ Clinician Resistance: One of the most common challenges is clinician resistance.
Clinician resistance is common during early implementation, especially when new
systems disrupt established workflows. This often arises in hospitals or clinical settings
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where long-standing habits and legacy systems dominate. Resistance tends to intensify
during the early phases of implementation when end users are introduced to unfamiliar
systems that threaten established routines. Addressing this resistance requires the early
involvement of respected clinical leaders who can champion the system’s benefits, act as
trusted intermediaries, and reinforce the clinical value of EHR adoption (Wager, Lee, &
Glaser, 2017).

e Training and Superusers: Training is another critical factor, as even the most intuitive
systems can falter if users are inadequately prepared. Comprehensive training programs
should be rolled out prior to go-live and continue throughout the early post-
implementation stages as ongoing support enhances user adoption. This training is most
effective when it occurs on-site, embedded into real-world workflows, and tailored to the
specific responsibilities of different user groups. In addition to formal sessions,
identifying and supporting “superusers”, staff who quickly adapt to new systems and can
coach peers, can dramatically improve user confidence and engagement (McAlearney et
al., 2010).

e  Workflow Disruption: Workflow disruption poses a major risk during EHR
implementation, especially when digital processes are layered onto outdated or inefficient
procedures. It’s essential that clinical and administrative workflows be reviewed and
redesigned in the months leading up to implementation. Redesigned clinical and
administrative workflows through team workshops assist in the integration of new digital
processes. This process usually takes place when frontline staff and analysts walk
through daily routines, identify inefficiencies, and determine how best to integrate the
EHR platform. If ignored, mismatched workflows can hinder efficiency and frustrate
users, ultimately diminishing the system’s perceived value (Boonstra & Broekhuis,
2010).

e Information Structure: A less obvious but equally important issue involves
understanding the structure of the information being captured and used within the EHR.
Poor data design or misaligned data models can lead to fragmented information, reporting
issues, and user confusion. Aligning data models and creating templates with
organizational requirements ensure consistent information structure. These challenges are
often addressed during this stage when system architects and clinical informaticists work
together to align data fields, templates, and terminologies with organizational needs and
industry standards such as SNOMED CT and LOINC (Jensen et al., 2012).
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e Size and Complexity of the Organization: Finally, the size and complexity of a
healthcare organization influence nearly every aspect of implementation, from
governance structure to budget allocation to training logistics. Large academic medical
centers, for instance, require more formalized project management structures, robust
change control mechanisms, and multilayered communication strategies. Smaller
practices may have fewer resources but can benefit from tighter teams and faster
decision-making. Tailoring project management and communication strategies to the
organization's size and complexity is crucial as, regardless of size, the success of an
implementation hinges on the organization’s capacity to manage change, prioritize
stakeholder communication, and maintain momentum throughout the deployment
lifecycle (Adler-Milstein & Huckman, 2013).

When planned with foresight and executed with flexibility, these strategies can overcome
common barriers to EHR implementation and set the stage for long-term success. The ability to
anticipate resistance, redesign workflows, and tailor training to diverse user needs ensures
smoother transitions and promotes early adoption. Effective implementation also relies on data
integrity and architecture, enabling clinical teams to access consistent, actionable information
across departments. Organizations that adjust their approach based on size and resources can
further improve outcomes by leveraging their inherent strengths. Continuous engagement with
clinicians and superusers fosters a culture of feedback and ongoing improvement. Additionally, a
shared understanding of project goals and a commitment to infrastructure investment are vital to
sustainability. These concepts are reinforced by Glaser’s Ten Factors for Success, which
emphasize aligning IT initiatives with strategic priorities, maintaining clinician involvement, and
ensuring long-term support through robust governance and resource allocation (Glaser, 2009).
However, the inclusion of the people (clinicians, back office, billing, insurance, researchers and
to a degree, patients) actually using the system is imperative and reviewed in the next section
when looking at a successful implementation team.

Section 4.4 Attributes and Functions of a Selection and
Implementation Team

Behind every successful EHR implementation is a team of individuals with clearly defined roles,
shared accountability, and a commitment to collaboration (Table 4-1). These teams bring
together clinical, administrative, and technical expertise to manage the complexities of system
deployment and integration. From project planning to post-launch support, each member
contributes unique insights that shape the EHR to meet the needs of diverse stakeholders.
Whether gathered in a hospital conference room or communicating across departments, this team
works across the entire organization to ensure that the new system enhances, not hinders, care
delivery. Their combined efforts help align the system with organizational workflows,
compliance standards, and patient safety goals. A cohesive team also plays a critical role in
change management by building trust, resolving conflicts, and fostering user confidence. The
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following section highlights the essential functions and contributions of each role on the
implementation team.

Table 4-1 EHR Implementation Team Roles

Role

Primary Responsibilities

Project Manager Oversees the entire EHR implementation project,

manages timelines, coordinates between teams, and
ensures goals are met.

Clinical Champion Acts as the liaison between clinical staff and IT

teams, advocates for user needs, and promotes system
adoption. This may be THE single most important
person or people to drive change in the clinical end
user.

Trainer Develops and delivers training programs for end

users, ensures staff are proficient in using the new
EHR system.

Superuser Provides frontline support to peers during and after

implementation, helps troubleshoot issues, and
reinforces training.

IT Support Handles technical issues, maintains system uptime,

and assists with software and hardware problems.

Implementation Specialist Leads the installation and configuration of the EHR

system, ensures it meets clinical and operational
requirements.

Data Analyst Collects, interprets, and reports data from the EHR to

support clinical and operational decision-making.

System Administrator Maintains user access, performs system updates, and

ensures overall system security and performance.

Project Manager: The success of an EHR implementation is heavily influenced by the
strength, composition, and coordination of the team behind it. At the center of this effort
is the project manager, responsible for orchestrating the planning and execution timeline,
managing deliverables, and ensuring that all tasks align with strategic goals. This role
requires close collaboration with executive leadership and frontline staff, often in high-
pressure environments like hospital boardrooms or project war rooms, where decisions
must balance clinical needs, compliance obligations, and financial constraints (Wager,
Lee, & Glaser, 2017).

EHR Team Lead / Implementation Manager: Supporting the project manager is the
implementation manager or EHR team lead, who serves as the bridge between IT
personnel and clinical stakeholders. Their work typically unfolds in settings like
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multidisciplinary team meetings and configuration workshops, where they interpret
clinical feedback and translate it into actionable system requirements. This role is vital
for maintaining momentum and adjusting the implementation path as needs evolve.

e Clinical Champions (Physician/Nurse): One of the most pivotal roles in promoting
system adoption belongs to clinical champions, trusted physicians, nurses, or department
leaders who actively advocate for the new system among their peers. Their influence
extends from breakroom discussions to clinical staff meetings, where skepticism often
arises. By leading by example and demonstrating how the system can enhance patient
care and efficiency, these individuals help mitigate resistance and ensure clinician voices
are heard throughout the process (Boonstra & Broekhuis, 2010). Really important, as
mentioned in table 4-1.

e Health IT Staff: Technical expertise comes from health IT staff, including EHR builders
who are tasked with customizing system templates, user interfaces, and clinical
workflows to reflect organizational needs. This customization work typically occurs
during the system configuration phase, in collaboration with end users and informaticists,
and ensures that the system reflects real-world use rather than generic vendor defaults
(Jensen et al., 2012).

¢ Administrative and Clinical Leads: Administrative and clinical department leads also
play a crucial role by representing the unique workflows and priorities of their respective
units, such as pharmacy, laboratory, radiology, billing, and scheduling. They provide
critical insights during planning sessions, test system functionality during validation
events, and help ensure the EHR supports day-to-day operations across the enterprise.

e Training and Support Staff and Superusers: Training and support staff round out the
implementation team by preparing users for go-live and addressing knowledge gaps post-
launch. Their work takes place in training labs, classrooms, and clinical settings where
hands-on instruction and responsive support build user confidence and competence.
These team members also help cultivate superusers, early adopters who become
informal peer mentors and serve as the first line of support during and after
implementation (McAlearney et al., 2010).

Successful teams are more than the sum of their roles, they are defined by shared purpose, clear
goals, open communication, mutual respect, and the ability to navigate conflict constructively. A
successful EHR implementation depends heavily on a well-structured, multidisciplinary team
whose collective skills guide the project from initiation through go-live and beyond. From
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project managers to IT staff, clinical champions to department leads, each role adds essential
knowledge and leadership to the process. Implementation teams align workflows, optimize
system configurations, and ensure staff readiness through targeted training and superuser
support. These collaborative dynamics not only enhance operational alignment but also promote
clinical adoption and user confidence. Just as important as technical expertise is the team’s
ability to build trust, manage change, and solve problems across departments and disciplines.
These traits foster team cohesion and enable members to bring diverse perspectives together in
service of a common objective: delivering a reliable, efficient, and user-centered EHR system
(Wager, Lee, & Glaser, 2017).

Section 4.5 Interdisciplinary Collaboration in HIT Projects

Health IT selection and implementation are never purely technical exercises. They impact
clinical practice, financial sustainability, compliance obligations, and organizational strategy. For
this reason, cross disciplinary collaboration is essential to avoid siloed decisions that overlook
operational realities or patient-centered outcomes. By engaging diverse stakeholders early and
throughout the project, healthcare organizations build consensus, mitigate resistance, and ensure
the system aligns with enterprise-wide goals.

Key Stakeholders and Their Roles

e Clinical Staff
Clinicians bring real-world insights into how systems will affect patient care,
workflows, and safety. Their involvement ensures that system functionality, such as
order entry, alerts, and documentation, supports care delivery rather than hinders it.
Without clinical input, organizations risk implementing systems that frustrate providers,
increase burnout, and ultimately fail.

e IT Professionals
IT staff ensure technical feasibility, cybersecurity, and integration with existing
infrastructure. Their role is to translate clinical and administrative requirements into
functional system designs while safeguarding interoperability and performance. They are
critical in aligning vendor capabilities with organizational architecture.

e Finance Teams
Financial officers evaluate total cost of ownership, return on investment, and
sustainability of long-term contracts. HIT systems represent major capital and operational

expenditures; finance staff balance strategic ambition with fiscal responsibility to prevent
cost overruns.

e Compliance Officers
Compliance professionals monitor legal and regulatory obligations, such as HIPAA and
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CMS requirements. Their participation ensures systems are designed and configured to
protect data privacy, support audits, and avoid costly fines or litigation.

e Executives and Governance Leaders
Senior leaders provide vision, secure funding, and remove organizational barriers. Their
sponsorship signals institutional commitment and helps maintain momentum when
challenges arise.

Example:

A regional health network implementing a telehealth platform established a governance council
with representatives from nursing, IT, compliance, finance, and patient advocacy. By including
diverse voices, they ensured that technical decisions aligned with patient experience goals,
regulatory requirements, and budgetary constraints. But if nurses don’t see value in the system,
especially as they may be impacted on a daily/hourly basis while providing patient care, they
won’t use it or they won’t use it in the way that other disciplines can benefit from the system.

Cross disciplinary collaboration transforms system selection from a purely technical project
into a holistic organizational initiative. By bringing together clinical, IT, financial, compliance,
and executive leaders, organizations align technology decisions with patient safety, operational
needs, and strategic goals. This integrative approach reduces risk, fosters adoption, and
maximizes return on HIT investment.

Section 4.6 Service Management Requirements

The implementation of an EHR system is only the beginning of a long-term commitment to its
effective use and sustainability. Post-implementation service management plays a vital role in
maintaining system reliability, supporting users, and ensuring the EHR continues to align with
clinical and operational needs. It encompasses ongoing technical performance monitoring, user
support, system maintenance, and continuous training. These activities take place across multiple
settings, data centers, clinical units, administrative offices, and involve collaboration between IT
teams, clinical leaders, and end users. Timely interventions and proactive planning help prevent
errors, ensure data security, and minimize workflow disruption. Without strong service
management practices, even the most successful implementation can deteriorate into inefficiency
and user dissatisfaction. The following section outlines the core elements required to manage and
sustain an EHR system effectively.

e Performance Monitoring: Once an EHR system is implemented, the focus shifts from
deployment to sustaining reliable performance and user satisfaction through
comprehensive service management. Performance monitoring is a foundational
requirement, typically conducted by health IT analysts and administrative leaders who
rely on dashboards, system logs, and incident reports to assess system responsiveness,
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data integrity, and uptime. These assessments are carried out continuously in IT control
centers or during routine operations reviews, enabling early detection of bottlenecks or
failures before they impact patient care (Samal et al., 2021).

e Support Infrastructure: To support system users, organizations must maintain a
responsive support infrastructure. This includes help desks, ticketing systems, and
escalation procedures that operate across departments and are available during clinical
hours, and often beyond. Frontline staff and clinical users depend on timely assistance for
issues ranging from login errors to data entry glitches. Effective support structures not
only minimize workflow interruptions but also build user trust and reduce frustration
during high-pressure clinical situations.

e Error Prevention and Recovery: Equally critical is a robust plan for error prevention
and recovery. Health systems must implement fault-tolerant architectures, schedule
regular backups, and establish disaster recovery protocols that protect patient data and
restore functionality during outages. These safeguards are planned during the pre-
implementation phase and tested regularly through simulated downtime events. The goal
is to ensure business continuity and maintain compliance with regulatory requirements
for data availability and security (Samal et al., 2021).

e User Support and Updates: Ongoing education and system updates form the final pillar
of service management. As system features evolve and regulatory requirements change,
continuous user training is essential to keep staff informed and proficient. Training
updates may occur during staff meetings, refresher sessions, or e-learning modules, while
system upgrades are deployed by IT teams during scheduled maintenance windows to
minimize disruption. This continuous learning and improvement loop fosters a culture of
adaptability and ensures long-term system optimization.

Effective service management is essential for maintaining the long-term success of an EHR
system after implementation. This includes continuous performance monitoring to ensure
system responsiveness and data integrity, often conducted through dashboards and logs that
identify and resolve potential issues before they affect patient care (Samal et al., 2021). A
responsive support infrastructure, such as help desks and escalation protocols, ensures users
receive timely assistance with technical issues, fostering trust and minimizing workflow
disruptions. Robust error prevention and recovery strategies, including regular backups and
disaster recovery plans, safeguard data and support business continuity. These safeguards are
essential for maintaining compliance with health IT regulations and ensuring resilience during
outages (Samal et al., 2021). Ongoing user education and regular system updates further ensure
that staff remain proficient and the system remains aligned with evolving clinical and regulatory
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needs. Collectively, these practices form the backbone of sustainable EHR performance and user
satisfaction.

Chapter 4 Conclusion

The selection and implementation of a health IT system, particularly an electronic health record
(EHR), is a complex, multi-phase process that requires strategic planning, teamwork, and
ongoing support. It begins with defining clear goals and system requirements, followed by a
structured vendor selection process that ensures alignment with organizational needs and
compliance with national standards. Debate is often over speed of adoption vs. fiscal prudence
with healthcare boards often having to determine a balance of both. Regardless, a well-rounded,
interdisciplinary implementation team is crucial to guiding the process, translating user needs
into technical configurations, and fostering system adoption. Successful implementation also
involves anticipating common challenges, such as clinician resistance, workflow disruption, and
data management issues, and addressing them with targeted strategies and training. Once
deployed, the system must be actively supported through continuous monitoring, user assistance,
and regular updates to maintain reliability and effectiveness. Strong post-implementation service
management is essential for sustaining performance and ensuring long-term value. Ultimately,
success hinges on collaboration, adaptability, and a clear understanding of how technology can
support quality care and operational goals.
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Frontline Lens — Chapter 4: Cybersecurity and Data Protection
Protecting Patients Through Everyday Actions

Cybersecurity may sound like an IT-only issue, but it directly affects patient safety and trust. A
ransomware attack can stop access to patient charts, disrupt surgeries, and put lives at risk. For
frontline staft, small actions like creating strong passwords, avoiding phishing emails, and
following downtime procedures are essential.

Discussion Questions

e Why should frontline staff see cybersecurity as part of patient safety?

e What are examples of phishing or suspicious emails staff might receive?

e How can following downtime procedures protect patient care during an IT outage?
e What role does HIPAA play in protecting patient information?

Case Study: Downtime During a Ransomware Attack
A hospital’s EHR is locked during a ransomware attack. Nurses must use paper charting and
communicate orders verbally.

Frontline Tasks:

e Identify one risk of switching to paper records.
e Suggest one way managers can prepare staff for downtime situations.

Suggested Readings

e Clarke, M. A, et al. (2023). Managing cybersecurity risk in healthcare settings.
e Cartwright, A. J., et al. (2023). Cybersecurity in healthcare.

Instructor Notes

e Practice downtime drills in class (simulate losing access to an EHR).
e Encourage short written reflections on why HIPAA matters to frontline care.

107|Page



Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

e Keep focus practical: how students, as future managers, can protect data.
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Executive Lens: Security, Privacy, and Risk Leadership — Chapter
4: Cybersecurity and Data Protection in Healthcare

Cybersecurity has become one of the most urgent leadership challenges in healthcare. As
ransomware attacks, insider threats, and large-scale data breaches continue to rise, safeguarding
patient information is no longer just a technical responsibility — it is a strategic and ethical
imperative. Security failures disrupt care delivery, erode patient trust, and impose enormous
financial and reputational costs on organizations.

The U.S. has responded with frameworks such as the HIPAA Security Rule, the NIST
Cybersecurity Framework, and federal guidance from HHS. While these frameworks establish
compliance baselines, they cannot fully address emerging risks, including Al-driven
cyberattacks, medical device vulnerabilities, and the tension between interoperability and data
protection. Compared with global approaches, such as the EU’s General Data Protection
Regulation (GDPR), U.S. protections remain fragmented, leaving healthcare leaders to navigate
a patchwork of obligations.

At this level of study, the task is to critically evaluate cybersecurity not as an isolated IT
function, but as an organizational strategy that must be embedded into governance, culture, and
long-term planning. Leaders must balance cost and innovation with resilience, compliance with
patient-centered ethics, and short-term incident response with long-term preparedness.

Discussion Questions
Risk Leadership

e Should cybersecurity be considered a clinical safety issue rather than a purely technical
one? How does this framing shift executive responsibility?

Compliance vs. Strategy

e Do current frameworks (HIPAA, NIST, HITECH) adequately prepare healthcare
organizations for modern threats such as Al-driven cyberattacks? Why or why not?

Resource Allocation

e How should executives balance limited resources between clinical innovation (e.g., Al
adoption, interoperability) and cybersecurity investment?
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Global Perspective

e Compare U.S. healthcare cybersecurity frameworks with those in the European Union
under GDPR. What lessons can the U.S. draw about balancing patient rights and
organizational security?

Critical Case Study

Case Study: Responding to a Ransomware Attack

A regional hospital system has been locked out of its EHR by a ransomware attack. Patient care
is disrupted, and the press is reporting on the breach. The CIO must present options to the board:
pay the ransom, rebuild from backups, or transition operations to paper-based contingency
workflows.

Executive Tasks:

e Conduct a risk-benefit analysis of each option (financial, reputational, ethical, patient
safety).
e Apply the NIST Cybersecurity Framework to recommend immediate and long-term
actions.
e Develop a two-part executive briefing:
o An incident response summary for the board.
o A five-year cybersecurity roadmap aligned with organizational strategy and
compliance requirements.

Recommended Graduate Readings (Recent 2023-2025)

Clarke, M. A., King, J. L., Belden, J. L., & Koopman, R. J. (2023). Managing cybersecurity risk
in healthcare settings: Addressing end-user concerns and fostering shared ownership. Healthcare
Management Forum, 37(1), 16-22. https://pmc.ncbi.nlm.nih.gov/articles/PMC10725101/

Cartwright, A. J., Jones, P. M., & Awan, M. 1. (2023). The elephant in the room: Cybersecurity
in healthcare. Journal of Clinical Monitoring and Computing, 37(5), 1123-1132.
https://pmc.ncbi.nlm.nih.gov/articles/PMC10123010/

Hasegawa, K., O’Brien, N., Prendergast, M., Ajah, C. A., Neves, A. L., & Ghafur, S. (2024).
Cybersecurity interventions in health care organizations in low- and middle-income countries:
Scoping review. Journal of Medical Internet Research, 26(1), e47311.
https://www.imir.org/2024/1/e47311/
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Shostack, A., Camp, L. J., Chua, Y., Lauer, S. A., & Bakhit, P. (2025). Lessons for
Cybersecurity from the American Public Health System. ArXiv preprint.
https://arxiv.org/pdf/2506.12257

Instructor Notes

o Frame cybersecurity as an executive responsibility tied to patient safety.

o Use the case study to simulate board-level decision-making under crisis.

o Push students to integrate U.S. frameworks (HIPAA/NIST) with global models (GDPR)
in their analysis.

e Require deliverables such as executive briefings, long-term roadmaps, and governance
frameworks.
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Chapter 5: Risk Management, Disaster Recovery, and
Cybersecurity in Healthcare

Learning Objectives
By the end of this chapter, you should be able to:

1. Explain the HIPAA Security Rule requirements for risk management, risk analysis, and
evaluation.

Identify key threats to ePHI and strategies for mitigating them.

Explain Disaster Recovery

Explain Business Continuity

Outline the five phases of a DR/BC plan and their application in healthcare settings.
Describe the components of a disaster recovery (DR) plan, including recovery time
objectives (RTO) and recovery point objectives (RPO).

A e

Analyze common cybersecurity threats in healthcare and appropriate defensive measures.

% N

. Discuss best practices for maintaining data safety, including backup, recovery, and access
control.

9. Summarize the CMS Core Emergency Preparedness Rule and its impact on healthcare
operations.

Chapter 5 Introduction

Healthcare organizations face increasing pressure to protect electronic protected health
information (ePHI) while maintaining continuity of care during emergencies. In reviewing
downtime causes before 2020 and since 2020, we see that hardware, software, and even utility
uptime has improved. We see that all cyberincidents have at least doubled in the same timeframe
(Figure 5-1).

Several aspects need to be examined including the interconnected practices of risk management,
disaster recovery, business continuity, and cybersecurity as mandated under the HIPAA
Security Rule and supporting regulations such as the HITECH Act (Office for Civil Rights,
HHS, 2023; 45 C.F.R. § 164.308). Alongside federal frameworks, many providers tailor controls
via risk-based approaches and vendor partnerships to fit size and resources. These efforts require
covered entities and business associates to identify potential threats to data confidentiality,
integrity, and availability, implement safeguards, and perform regular evaluations in response to
operational or technological changes (HealthIT.gov, 2020; HHS, 2023).

114|Page



Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging

Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

Figure 5-1 Hospital Downtime Causes: Before and After 2020 (Data adapted from (van Boven
et al., 2024) and (HIMSS, 2023).
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Healthcare systems must not only restore critical systems during outages but also ensure
uninterrupted clinical and administrative operations. Keep in mind that not all downtime is equal
(Figure 5-2), although it must be treated the same with business continuity in mind.

Figure 5-2 Proportion of Downtime Causes in Hospitals after 2020 Data adapted from (van
Boven et al., 2024) and (HIMSS, 2023).
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Through a five-phase planning framework, healthcare organizations are guided to prioritize

systems, design recovery strategies, and maintain resilience across their infrastructures (Office
for Civil Rights, HHS, 2023). This foundation supports compliance, patient safety, and
institutional readiness in an evolving threat landscape.

Section 5.1
Evaluation

Understanding Risk Management, Analysis and

Risk management is a cornerstone of health information security and operational continuity in
healthcare. The U.S. Department of Health and Human Services (HHS) mandates that all
covered entities and their business associates adopt structured approaches to identify, mitigate,
and monitor risks to electronic protected health information (ePHI) (Table 5-1).

These standards are codified in the HIPAA Security Rule under 45 C.F.R. § 164.308(a), which
outlines the required administrative safeguards for managing ePHI (U.S. Department of Health &
Human Services, 2023).

Table 5-1 Healthcare IT Risk Management

Risk

Organizational Impact

Risk Mitigation Strategies

Data Breaches

Exposure of sensitive patient data,
reputational harm, financial penalties,
and legal liability.

Encryption, multi-factor
authentication, role-based access,
and regular security audits.

Disruption of clinical and administrative
operations, potential patient care delays,

Regular backups, offline/air-
gapped backups, incident response

Ransomware | ransom payments, and financial loss. plans, and staff training.
Downtime in EHR and other clinical Disaster recovery plans, redundant

System systems, delaying patient care, revenue systems, continuous monitoring,

Failures cycle interruptions. and defined RTO/RPO objectives.

Human Error

Incorrect data entry or accidental
deletion of records, leading to patient
safety risks and compliance issues.

Ongoing staff training, double-
check protocols, access controls,
and audit trails.
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Phishing/ Continuous phishing awareness
Social Credential theft leading to unauthorized | training, email filters, and incident
Engineering access, data breaches, or financial fraud. | detection systems.
Natural
Disasters
(floods, Loss of infrastructure and data, Comprehensive disaster recovery
hurricanes, disruption of clinical care, long recovery | and business continuity planning,
etc.) times. offsite backups.

Misuse or theft of data by employees, Strict access controls, monitoring
Insider leading to breaches and operational user activity, and clear policies for
Threats harm. handling PHI.
Unpatched Exploitation by attackers, system Timely patching and updates,
Software compromise, and extended vulnerability scanning, and vendor
Vulnerabilities | vulnerabilities until patched. risk management.

The first step in this process is conducting a thorough risk analysis. This involves identifying
potential threats to the confidentiality, integrity, and availability of ePHI, ranging from system

failures, natural disasters, human error to data breaches and system interruptions due to
Cyberattacks from Cyber Threat Actors (HHS, 2023). Cybersecurity will be discussed in
more detail later in this chapter. Risk analysis must cover every location where ePHI is created,
received, stored, or transmitted, including servers, laptops, mobile devices, and cloud storage
systems. Importantly, this analysis should be performed not just once, but routinely, especially
after significant changes such as system upgrades, the introduction of new services, or facility
expansion (Office for Civil Rights, HHS, 2023). Under the HITECH Act, business associates
must comply with the same risk management requirements as covered entities, reinforcing the

shared responsibility for protecting patient data across the healthcare landscape (HHS, 2023).

Following risk identification, healthcare organizations must implement a risk management
strategy that incudes security measures that reduce these risks to a "reasonable and appropriate"

level, as defined by their size, complexity, and resources. These safeguards may include
encryption, user authentication, role-based access controls, and incident response protocols.
According to the Office of the National Coordinator for Health IT (ONC), such measures are
fundamental to minimizing data vulnerabilities and ensuring operational resilience, especially
during emergencies (HealthIT.gov, 2020).
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Risk management is not a static process. Federal law also requires ongoing risk evaluations to
account for emerging threats and environmental or operational changes. These periodic reviews
are essential for adjusting safeguards and ensuring that policies remain relevant. For example,
when an organization installs a new EMR system or adds a new clinical specialty, the existing
risk framework must be reevaluated and adjusted accordingly (HHS, 2023). This includes
updates triggered by new technologies, additional specialties, or software patches.

Business associates, including third-party vendors such as billing companies, cloud service
providers, and consultants, are also bound by these risk management standards. Under the Health
Information Technology for Economic and Clinical Health (HITECH) Act, business associates
are held directly liable for breaches and must comply with the same safeguards required of
covered entities (HHS, 2023) (45 C.F.R. § 164.308(a)(1)(i1)(A-B), § 164.308(a)(7), §
164.308(a)(8)).

Risk management in healthcare is a federally mandated, dynamic process that protects electronic
protected health information (ePHI) by requiring healthcare organizations and their business
associates to identify, assess, and mitigate potential security threats. As outlined in the HIPAA
Security Rule (45 C.F.R. § 164.308), risk management involves comprehensive and ongoing
analyses that span all systems handling ePHI, including servers, mobile devices, and cloud
platforms (Office for Civil Rights, HHS, 2023). These efforts must be regularly updated to
address environmental or operational changes such as system upgrades, expansions, or policy
revisions. The rise in cyberattacks from sophisticated threat actors, such as cybercriminals,
hacktivists, and nation-state operatives, has further intensified the need for continuous
monitoring and defense. These actors employ a wide array of tactics, including phishing,
ransomware, and zero-day exploits, posing significant risks to data integrity and patient safety
(U.S. Department of Health and Human Services, 2023). To address these threats, healthcare
organizations implement security safeguards like encryption, role-based access controls, and
incident response plans tailored to their specific resources and risk profile (HealthIT.gov, 2020).
Under the Health Information Technology for Economic and Clinical Health (HITECH) Act,
business associates must also meet these standards, reinforcing shared accountability across the
healthcare ecosystem. Ultimately, effective risk management promotes data security, supports
HIPAA compliance, and enhances the overall resilience of healthcare organizations.

Section 5.2 Disaster Recovery (DR)

There are differences between backing up critical data, disaster recovery, and business continuity
as shown in Table 5-2.
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Table 5-2 Healthcare IT Risk Mitigation

Backup

Disaster Recovery
(DR)

Business Continuity
(BC)

Ensure data copies are
available for restoration

Restore IT systems and
applications after an

Maintain essential
clinical and

RPO/RTOs.

Purpose in case of loss or outage or disruption. administrative operations
corruption. during and after a
disruption.
Data only; focuses on Entire IT Organization-wide;
files, databases, and infrastructure, covers IT systems,

Scope application data. including servers, clinical workflows,
networks, and staffing, and physical
applications. infrastructure.

Varies from minutes to | Defined by Recovery May require immediate

Recovery hours depending on Time Objectives activation; ensures care

Time backup method (local, (RTO); often hours for | delivery continues even if

cloud, offline). critical systems. IT is down.
Storage media (cloud, Redundant systems, Cross-departmental
Required on-prem, offline), failover mechanisms, planning, manual
Resources backup software, offsite backups, IT workarounds, staff
periodic testing. staff, recovery training, communication
protocols. systems.
Backups must comply Critical systems like Continuity of patient care

Healthcare- with HIPAA, ensure EHRs, pharmacy, and | is pr.im.ary; workﬂows for

Specific encryption, and protect | lab systems often admissions, medication

. . PHI integrity. require near-zero administration, and

Considerations

communication must be
sustained.
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Disaster recovery is a vital framework that enables healthcare organizations to restore critical
data and resume essential services following an interruption caused by natural disasters,
cyberattacks, power outages, or system failures. The goals are simple:

e Recover any lost data.
o Continue operations during emergencies.
e Maintain electronic access to PHI.

Disaster recovery focuses on the restoration of IT systems and data after a disruptive event.
Recovery strategies depend on system criticality, with systems like EMRs and pharmacy
platforms demanding faster recovery times.

A disaster recovery plan (DRP) is required under the HIPAA Security Rule and must include
regular data backups, detailed procedures for data restoration, and emergency mode operations
that allow continuity of care even under duress (Office for Civil Rights, HHS, 2023). These plans
must be accessible and actionable by health IT staff, administrative personnel, and department
leaders across the organization to ensure quick response and effective coordination during a
crisis.

These procedures are implemented across physical and cloud-based systems where ePHI is
stored, processed, or transmitted. Timing is critical, as a disaster recovery plan should:

e Define recovery time objectives (RTQ): Maximum acceptable downtime (e.g., EHR
must be restored within two hours).

e Set recovery point objectives (RPO): Maximum acceptable data loss, measured in time
(e.g., losing no more than 15 minutes of clinical documentation).

e Include regular, secure offsite backups—ideally layering cloud, offsite, and offline
storage for ransomware resilience.

o Create clear roles and responsibilities for IT, clinical, and administrative staff.

e Require frequent simulation drills to rehearse recovery procedures and test for
weaknesses (e.g., simulating an EHR ransomware attack to practice failover to paper-
based workflows).

For example, systems such as electronic medical records (EMRs), laboratory information
systems, and pharmacy platforms often require near-zero RPOs and minimal RTOs due to their
direct impact on patient safety.
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The rationale behind these efforts is to ensure healthcare delivery remains uninterrupted and
compliant with federal regulations. According to the Office of the National Coordinator for
Health IT (ONC), organizations are increasingly turning to cloud-based solutions and off-site
storage with redundant architecture to mitigate the risks of data loss and single points of failure
(HealthIT.gov, 2020). Modern DRPs also include strategies such as virtualization, segmentation

of network components, and automated failover systems to improve system resilience. Failure to
implement a comprehensive disaster recovery strategy can lead to catastrophic data loss,
reputational damage, and patient care delays.

Several prominent examples of EHR disaster recovery failures include:

CrowdStrike Outage (July 19, 2024): A faulty update to security software caused a
global outage affecting millions of Windows computers, including those in hospitals.
This led to disruptions in EHR access, forcing hospitals to cancel appointments, postpone
surgeries, and divert ambulances (CrowdStrike, 2024).

Change Healthcare Ransomware Attack (February 2024): A ransomware attack
impacted nearly all US healthcare systems' ability to process medical claims and fill
prescriptions. While not solely an EHR downtime, it highlights the vulnerability of
interconnected healthcare systems to cyberattacks that can significantly disrupt
operations (Change Healthcare, 2024).

Kettering Health Ransomware Attack (May 2025): A ransomware attack forced this
health system to operate without EHR for 13 days, leading to system-wide technology
outages and canceling elective procedures. This prolonged EHR disruption had
significant operational and financial consequences for the HCO (Kettering Health, 2025).

Texas Digestive Specialists Breach (May 2025): Texas Digestive Specialists (also
known as Gastroenterology Consultants of South Texas) experienced a data breach that
exposed personal health information of approximately 41,500 patients in late May 2025.
The breach is suspected to link to a ransomware attack by the InterLock group (Texas
Digestive Specialists, 2025).

DaVita Ransomware Attack (April 2025): DaVita, a major U.S. dialysis provider
operating over 2,600 clinics, suffered a ransomware attack on April 12, 2025. It
encrypted parts of its network and disrupted operations nationwide, though patient care
continued via contingency measures. Authorities (including the Connecticut Department
of Public Health) opened investigations (DaVita, 2025).
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e Ascension Cyberattack (May 2024): In May 2024, Ascension, one of the largest
healthcare systems in the U.S., was hit by a ransomware attack by the Black Basta/Conti
group. Thousands of patient records became inaccessible for over a month, causing
delays and legal action (Ascension, 2024).

e Yale New Haven Health System (YNHHS) (April 2025): The largest health system in
Connecticut, reported a multimillion-record healthcare data breach affecting 5,556,702
individuals. YNHHS said that it discovered unusual activity within its IT systems on

March 8, 2025, prompting it to launch an investigation (Yale New Haven Health System,
2025).

e Frederick Health (January 2025): Maryland-based Frederick Health suffered a
ransomware attack that disrupted its IT systems with 934,326 individuals affected and
reportedly resulted in an uptick in patient volume at a neighboring hospital (Frederick
Health, 2025).

e Bon Secours Mercy Health & Perry Johnson & Associates (PJ&A) (May 2025):
PJ&A, an external medical transcription vendor had an unauthorized party access PJ&A
files between March 27 and May 2, 2023, potentially exposing the protected health
information of millions, including Bon Secours patients. This event triggered at least one
class-action lawsuit naming Bon Secours Mercy Health as a co-defendant, filed in
January 2024 (Bon Secours Mercy Health, 2024).

In 2024, healthcare experienced more cyber threats than any other critical infrastructure sector,
including 238 ransomware threats and 206 breach incidents reported to the FBI. Data from the
first half of 2025 indicates that nearly 30 million records were affected by healthcare breaches. In
June of 2025 alone, approximately 7.6 million individuals had PHI exposed (TechTarget, 2025).
Although ransomware events can be devastating, many organizations have successfully
mitigated risk through proactive measures such as redundant systems, staff training, and industry
partnerships.

Disaster recovery is a federally required safeguard that ensures healthcare organizations can
restore access to critical systems and data following a disruption. A compliant disaster recovery
plan (DRP) includes regular data backups, clearly defined recovery protocols, and emergency
operations procedures to maintain continuity of care during outages (Office for Civil Rights,
HHS, 2023). These plans must account for both technical infrastructure and human response,
incorporating Recovery Time Objectives (RTOs) and Recovery Point Objectives (RPOs) tailored
to system criticality. Organizations are increasingly adopting cloud-based solutions, network
segmentation, and automated failover systems to reduce the risk of data loss and downtime
(HealthIT.gov, 2020). Disasters such as cyberattacks, power failures, or natural catastrophes
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demand immediate DRP activation to avoid patient care delays and data compromise.
Ultimately, disaster recovery is not just a technical precaution, but a core responsibility tied to
regulatory compliance and patient safety.

Section 5.3 Business Continuity (BC)

Business continuity in healthcare refers to the ability of an organization to sustain critical
functions, such as clinical care, billing, IT services, and communications, during and after
disruptive events. These disruptions may result from a variety of causes including natural
disasters, cyberattacks, utility failures, or pandemics. Continuity planning ensures that essential
services are maintained where and when they are needed most, often under rapidly changing
conditions and constrained resources. Operations teams, clinicians, and IT administrators must
collaborate across departments to anticipate vulnerabilities and establish workarounds, such as
manual procedures for patient intake, data access, and care documentation in the event of digital
system failure. Business continuity is a comprehensive strategy to maintain essential
operations—clinical care, billing, communications—during and after incidents that disrupt IT
functions. While disaster recovery restores technology, business continuity ensures that patient
care and administrative workflows can continue even when key systems are unavailable.

Business continuity plans (BCPs) must:

e Operational downtime: identify prioritized clinical services and their manual alternatives
during system downtime (e.g., admission, triage, medication administration on paper
during EHR outages).

e Address support infrastructure (e.g., power supply, networking, HVAC, physical
security) to ensure clinical spaces remain operational.

o Continuation of patient care: maintain effective communication across clinical teams,
leadership, external partners, and patients throughout the crisis.

e Registration and billing operations

e Security breaches (both physical and cyber)
e Provide for regular testing, updates, and staff training to sustain readiness as technology
environments evolve.

Business continuity plans (BCPs) are deployed throughout the healthcare environment, from the
data center to the bedside. They must address the protection of critical infrastructure, including
power supply, heating and cooling systems, and physical security. According to the Office of the
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National Coordinator for Health IT, BCPs should also include specific provisions for
maintaining communication with external partners, patients, and staff during emergencies
(HealthIT.gov, 2020). Activation of the BCP should be immediate when primary systems
become unavailable, ensuring continuity of care without compromising patient safety.

The purpose of business continuity planning is to protect patients, minimize downtime, and
ensure organizational resilience. Without a formal BCP, healthcare organizations risk substantial
financial losses, legal liability, and harm to their reputation. As outlined by the U.S. Department
of Health and Human Services, continuity planning complements disaster recovery by focusing
not only on system restoration, but also on maintaining uninterrupted operations during
emergencies (Office for Civil Rights, HHS, 2023). The COVID-19 pandemic has further
illustrated the critical need for well-developed BCPs that encompass both digital and physical
infrastructure, staffing contingencies, and patient flow redesigns.

Effective BCPs require regular testing and updates to reflect changes in operational structure,
technology, and regulatory expectations. In addition, organizations should train their workforce
in emergency protocols and assign leadership roles to ensure seamless plan execution under
pressure. Business continuity is not just an emergency protocol, it is a proactive strategy that
safeguards care delivery and reinforces public trust in times of crisis. Business continuity ensures
that critical operations persist even during and after disasters. And It goes beyond technical
recovery to include logistics like electricity, HVAC systems, and access controls.

Section 5.4 A Five-Phase Disaster Recovery / Business
Continuity Plan

Developing a robust disaster recovery and business continuity plan (Figure 5-3) involves a
systematic approach designed to ensure operational resilience during and after disruptive events.
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Figure 5-3 Phases of Disaster Recovery and Business Continuity
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To effectively protect healthcare operations, organizations then must implement a structured and
proactive disaster recovery and business continuity plan. The five-phase framework provides a
sequential method for identifying and prioritizing critical systems, designing resilient
infrastructure, and testing recovery procedures (Figure 5-4). This structured approach
ensures that healthcare organizations can not only respond rapidly to disruptions but also sustain
essential clinical and administrative services. Each phase builds on the previous one, beginning
with system audits and risk assessments and culminating in organization-wide operational
continuity strategies. The U.S. Department of Health and Human Services emphasizes that
healthcare providers must tailor these plans to their specific systems and risks, accounting for
both technical and procedural vulnerabilities (Office for Civil Rights, HHS, 2023). The Office of
the National Coordinator for Health IT further recommends including interoperable data systems
and application recovery capabilities to avoid breakdowns during emergencies (HealthIT.gov,
2020). Together, these phases provide a roadmap for maintaining patient safety, regulatory
compliance, and institutional resilience in the face of evolving threats.
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Figure 5-4 Framework for Disaster Recovery and Business Continuity
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e Phase 1 — Data Collection and Technical Options

The planning process begins by cataloging existing applications, infrastructure, and
technology assets. This phase identifies which systems are mission-critical and what
technical options, such as high-availability configurations, mirrored databases, or
virtualized environments, are available to ensure up time. This assessment typically
evaluates system interdependencies, identifies single points of failure, and documents
configuration baselines. It provides the foundation for tailoring strategies that align with
the organization’s capabilities and risk tolerance (HealthIT.gov, 2020).

o Phase 2 — Application Criticality and Business Impact Analysis
In this phase, healthcare entities determine the criticality of each application by assessing
how its unavailability would impact clinical care and operations. Systems that support
emergency rooms, diagnostics, or medication dispensing often receive the highest
priority. Recovery Time Objectives (RTOs) and Recovery Point Objectives (RPOs) are
calculated, helping define acceptable downtime and data loss thresholds. These metrics
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guide financial planning and infrastructure investments by indicating how long an
organization can realistically afford to be offline during an incident (Office for Civil
Rights, HHS, 2023).

o Phase 3 — Strategy, Design, and Roadmap
This phase focuses on building infrastructure that supports resilience and recoverability.
Techniques such as network segmentation, real-time replication, multi-factor
authentication, and encrypted off-site backups are implemented to protect both data and
applications. Additionally, healthcare IT teams design failover mechanisms and establish
performance benchmarks for restoring system availability. The Office of the National
Coordinator for Health IT recommends ensuring backups and applications can be
recovered together to enable seamless transitions during disaster scenarios (HealthIT.gov,
2020).

o Phase 4 — Disaster Recovery Implementation
Once the strategy is defined, it must be converted into executable procedures. This
includes creating and distributing disaster recovery manuals, assigning responsibilities,
and setting schedules for annual testing. Frequent simulation exercises allow staff to
rehearse their roles and ensure recovery workflows are not only technically effective but
also practically manageable. These exercises also expose gaps and inefficiencies, which
can then be addressed before an actual disaster occurs (Office for Civil Rights, HHS,
2023).

o Phase 5 — Business Continuity Plan Development
In the final phase, organizations develop policies and workflows to maintain operations
during periods when IT systems are impaired. Manual workarounds are documented for
core processes such as admissions, charting, and billing. Coordination between clinical,
administrative, and IT departments ensures continuity in communications, patient triage,
and care delivery. Plans must be revisited annually or following major operational
changes to ensure ongoing accuracy and effectiveness (HealthIT.gov, 2020).

The five-phase disaster recovery and business continuity planning framework provides
healthcare organizations with a strategic approach to preparing for and responding to disruptions.
Each phase, from technical assessment and application prioritization to infrastructure design and
plan implementation, ensures that mission-critical systems remain operational or can be rapidly
restored. A key focus lies in aligning recovery metrics like RTO and RPO with business needs,
allowing leadership to allocate resources efficiently and protect patient safety (Office for Civil
Rights, HHS, 2023). The final phase emphasizes the operational continuity of clinical and
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administrative functions when IT systems are impaired, requiring clear documentation of
manual workarounds, departmental coordination, and regular plan revisions. As the ONC
notes, the ability to restore both data and application functionality is essential to ensuring smooth
transitions during crisis scenarios (HealthIT.gov, 2020). Regular testing and refinement of these
plans are critical to addressing gaps, maintaining compliance, and safeguarding trust. Holistic
disaster recovery and continuity planning are foundational to resilience, enabling healthcare
organizations to recover swiftly while preserving the integrity of patient care.

Section 5.5 Cybersecurity Challenges and Data Safety in
Healthcare

Cybersecurity is an urgent and ever-evolving challenge in the healthcare sector, driven by the
growing complexity of IT systems and the immense value of protected health data. Unlike many
industries, healthcare organizations face threats not only from external cybercriminals but also
from internal actors, both intentional and accidental, making insider threats one of the top
concerns for data breaches (Lee, 2022). These threats can emerge anywhere ePHI is accessed or
transmitted: across hospital networks, outpatient facilities, mobile devices, or cloud services.

The need for robust cybersecurity becomes critical the moment an attack compromises data
integrity or disrupts clinical operations. For instance, a 2022 ransomware attack caused
widespread service outages across multiple U.S. hospitals, resulting in care delays and forcing
patient transfers (Franck, 2022). These events underscore why cybersecurity must be fully
integrated into risk management and business continuity planning.

Among the most common and dangerous attack vectors are phishing emails, unpatched software
vulnerabilities, and social engineering tactics that manipulate users into revealing access
credentials. These methods are especially dangerous in healthcare, where staff frequently handle
sensitive data under time pressure, increasing the risk of human error.

Diving deeper, we can look at the Cyber Threat Actors, types of Cyberattacks, and of course, the
‘wares; Malware, Ransomware, and Adware (HHS, 2023).

Cyber Threat Actors and Tactics Targeting Healthcare

e Cybercriminals: Threat actors or hackers that target organizations through extortion or
the disclosure of compromised data for financial or personal gain
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o Known to use tactics such as ransomware and DDoS attacks against healthcare
organizations.

Hacktivists: Once decentralized collectives made up of private individuals, they are now
coordinated organizations that are better organized, more structured, and more
sophisticated.
o Often targets healthcare organizations, insurance companies, and government
entities seen as enemies.
o Actions aim to cause significant reputational harm to their targets.

Nation State Actors: Nation state actors sponsor threat groups that launch attacks against
foreign governments and organizations to advance their geopolitical objectives, with a
goal of disrupting critical systems and/or influencing and shaping public discourse.

Several types of Cyberattacks (HHS, 2023) may threaten healthcare utilized by Cyber Threat

Actors.

Social Engineering: The practice of obtaining sensitive information by manipulating
legitimate users, often using the telephone or Internet.

Phishing: Mainly conducted through email spoofing and text messages, a common
method by which threat actors disguise themselves as a trustworthy entity with the intent
to lure many recipients into providing information such as login credentials, banking
information, and other personally identifiable information. Phishing is an example of a
social engineering technique.

o Business Email Compromise (BEC): Emails designed to trick an employee of the
target organization into directly providing PII, credentials, etc. to cyber threat
actors. DON’T CLICK ON ANYTHING FROM ANYONE YOU DO NOT
KNOW

Distributed Denial of Service (DDoS): A DoS attack that originates from numerous
machines at once; can be controlled by a group of threat actors working together or be
part of a botnet acting under the direction of a single threat actor.

Botnet: A group of compromised devices that are coordinated by a threat actor; can be

used for distributed denial of service (DDoS ), spreading ransomware and malware,
sending spam, diverting traffic, stealing data, and/or more.
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e Zero-day Vulnerability/Exploit
o Zero-day Vulnerability: A vulnerability that is not yet known by the vendor and
therefore has not been mitigated by a patch.
o Zero-day Exploit: An attack directed at a zero-day vulnerability.

e Person-in-the-Middle (PITM) (also known as Man-in-the-Middle): A technique by
which a threat actor intercepts a communication between two parties, such as a victim
and a web server, without the victim’s knowledge.

The ‘wares

e Malware: Short for malicious software; any software or code designed to
infiltrate/damage a computer system.
o Wipers: Malware designed to completely wipe the hard drive of infected devices.

e Adware: Short for “advertising software”; browser-based and application-based adware
tracks and gathers user and device information, including location data and browsing
history; can lead to exploitation of security settings, users, and systems.

e Ransomware: Malicious software that restricts access to or operation of a computer or
device, restoring it following payment.

Al Cybersecurity Risks and Recent Healthcare Incidents

The adoption of artificial intelligence (Al) in healthcare has created new vulnerabilities, with the
already mentioned threat actors now leveraging advanced Al-enabled attack techniques (HIMSS,
2023; Invensis, 2025). Phishing emails, deepfakes, and prompt-engineered social engineering
attacks are increasingly realistic and difficult for staff or automated defenses to recognize (IBM,
n.d.; Imperva, n.d.; Kaspersky, n.d.). Criminals employ generative Al to craft tailored messages
or even fake voices that impersonate clinicians, patients, or administrative staff, facilitating
credential theft and unauthorized system access (Invensis, 2025; Pedersen et al., 2025).

A particularly concerning threat in 2024 and 2025 is AI prompt injection (IBM, n.d.; Tigra,
n.d). In this scenario, malicious actors manipulate large language models (LLMs) or multimodal
Al systems by embedding harmful instructions in user inputs, electronic health records, images,
or even web links provided to clinical Al assistants (Clearwater Security, 2025; Nature
Communications, 2025). Recently, international researchers demonstrated that vision-language
models used for oncology diagnostics could be manipulated by hiding prompts in radiology
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images, causing the Al to misclassify tumors or ignore safety warnings, creating “potentially
lethal misdiagnoses™ (Nature Communications, 2025; Teneo Al, 2025; BJGP Life, 2025). These
attacks are challenging to detect and mitigate, especially in integrated health IT environments
that rely on vendor or cloud-based Al.

Healthcare’s complex supply chain further amplifies Al risks. In April 2025, a medical device
manufacturer discovered that third-party Al models integrated into diagnostic devices had
utilized AI model manipulation (Barreno et al., 2010; Huang et al., 2011) and had manipulated
training data and corrupted software updates, introducing backdoors for accessing patient
information and altering clinical guidance (Risk Ledger, 2025; SecureWorld, 2025). Prompt
injection and supply chain attacks can cascade operationally: in February 2025, one U.S. health
system’s Al-powered scheduling bot was hijacked through a crafted prompt, triggering automatic
mass-cancellation of outpatient appointments—an incident only caught due to anomalous
workflow detection (Clearwater Security, 2025).

What distinguishes these attacks is that they are very had to detect. Al model manipulation may
not trigger conventional security alerts, leading to silent data manipulation, unauthorized care
decisions, or privacy breaches (Clearwater Security, 2025). Healthcare organizations must
implement robust safeguards, including input validation for clinical Al, regular risk reviews of
vendor models, continuous monitoring for prompt injection activity, and supply chain
transparency across all Al and machine learning components (HIMSS, 2023; Risk Ledger, 2025;
BJGP Life, 2025).

Key elements of a healthcare cybersecurity strategy

o Layered Defenses: Firewalls, intrusion detection/prevention systems, endpoint security,
network segmentation, and multi-factor authentication.

o Implement robust validation and filtering of all inputs to clinical Al systems, especially
those accepting external data.

o Use Al-based anomaly detection to spot synthetic voices, abnormal workflow actions, or
unusual data manipulation that could signal prompt injection or model abuse.

e Access Controls: Role-based authentication, auditing, and minimum necessary data
exposure.

e Continuous Training: Awareness programs to mitigate phishing/social engineering risks
among clinical and administrative staff.

131|Page



Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

o Timely Patching: Rapid response to known vulnerabilities and proactive management of
vendor-supplied updates, which if mishandled, can themselves become threats (e.g., the
CrowdStrike global outage).

e Conduct regular risk assessments, including vendor and model supply chain reviews, for
all AT and machine learning deployments.

o Incident Response Plans: Pre-defined workflows to detect, contain, eradicate, and recover
from cyber incidents, coordinated across IT, clinical, compliance, and communications
teams.

e Third-Party Management: Due diligence and monitoring of vendors and business
associates who access or process ePHI.

e Third-Party Management: Require vendors and internal teams to adopt cybersecurity best
practices for prompt injection prevention, model integrity monitoring, and third-party
review of Al code and data pipelines. Due diligence and monitoring of vendors and
business associates is key for those who access or process ePHI, or any data related to the
healthcare organization.

Cybersecurity is not merely an IT issue; it is a strategic imperative that affects every dimension
of a healthcare organization’s ability to deliver care. When compromised, it can result in legal
liability, operational paralysis, financial loss, and harm to patient trust. As TechCrunch warned,
the healthcare industry is "in a world of cybersecurity hurt," a condition that can only be
addressed through layered defenses, policy enforcement, and industry-wide collaboration
(TechCrunch, 2018). Healthcare breaches can expose millions of records, cripple workflows,
cause patient harm, and trigger major financial, legal, and reputational damage for organizations.
Notably, ransomware has forced clinical shutdowns, canceled surgeries, and even contributed to
patient deaths. With nearly 30 million records breached in the first half of 2025 alone, the cost
and urgency of cybersecurity cannot be overstated (TechTarget, 2025).

Building resilience begins with fostering a risk-aware culture supported by executive leadership.
According to the Healthcare Information and Management Systems Society (HIMSS), the first
principle in a mature cybersecurity model is to integrate cybersecurity into organizational
governance and culture (HIMSS, 2023). This means regular training, role-specific access
controls, and coordinated incident response plans must be in place long before an attack occurs
(Figure 5-5).
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Figure 5-5 Healthcare IT Cybersecurity Best Practices
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Data Safety in Healthcare

Data safety in healthcare is more than just a technical requirement, it's an essential aspect of
organizational integrity and patient trust. Health systems, from major hospitals to small
ambulatory centers, face mounting risks due to complex infrastructure, interconnected devices,
and increasing reliance on electronic health records. The importance of protecting sensitive
patient information is amplified in environments where clinical, financial, and operational
workflows depend on continuous data availability. Incidents involving unauthorized access,
ransomware, or system failure can happen at any time, making round-the-clock data protection
and rapid recovery mechanisms imperative.

To maintain data safety, organizations must implement and routinely test comprehensive backup
systems capable of fast restoration, whether through on-site servers or cloud-based platforms.
According to Health Data Management, selecting a disaster recovery solution requires careful
evaluation of scalability, compliance readiness, and recovery performance under real-world
conditions (Gamble, 2018). Beyond infrastructure, even routine software updates and EMR
vendor patches are considered operational changes that must be assessed for risk under HIPAA
regulations (Office for Civil Rights, HHS, 2023). These updates, if improperly managed, can
introduce vulnerabilities or disrupt workflows, highlighting the need for consistent change
management protocols.

A strong data safety strategy also integrates user access controls, encryption, and audit trails
across all touchpoints where data is created, stored, or transmitted. It should account for both
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internal threats, such as misconfigured systems or employee negligence, and external threats,
including cybercriminals targeting healthcare for its high-value data. In this high-risk digital
environment, data loss is not a question of “if” but “when.” As such, a well-executed backup and
recovery plan is essential to ensure healthcare organizations can respond swiftly, minimize
downtime, and restore services without compromising patient safety or regulatory compliance.

Key Insight: Backup isn't just about data, it’s about ensuring recovery when, not if, a disaster
occurs.

Section 5.6 Incident Response in Healthcare Cybersecurity

Healthcare organizations face an unprecedented level of cybersecurity threats ranging from
phishing and ransomware to insider misuse and nation-state attacks. Because these threats can
directly disrupt patient care, organizations must adopt structured Incident Response (IR)
processes at any stage of a cyberattack (Figure 5-6). Unlike ad hoc troubleshooting, IR is a
rehearsed, systematic plan that enables healthcare teams to contain damage, restore systems, and
prevent recurrence.

Figure 5-6 Stages in a Healthcare Cybersecurity Attack

STAGES OF A HEALTHCARE CYBERATTACK

& EY

Initial Lateral Privilege DataAccess Rapid
Compromise Movement Escalation & Exfiltration Response

D — —p — —)

Phishing Spread Gain Steal Contain
email within higher sensitive and
network access information  remediate
NS 2,

Incident response in healthcare is not simply an IT responsibility. Clinical staff, compliance
officers, executives, and communications teams all play roles in responding to an incident. For
example, a ransomware attack may require IT teams to isolate infected systems, clinicians to use
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downtime procedures, compliance officers to report breaches under HIPAA, and administrators
to coordinate public messaging. This cross-functional nature makes IR an essential part of
organizational resilience.

Core Components of Incident Response

1. Detection

o The ability to recognize abnormal activity quickly through automated tools (e.g.,
intrusion detection systems, endpoint monitoring, Security Information and Event
Management (SIEM) dashboards) and human vigilance.

o Rapid detection prevents minor security anomalies from escalating into full-scale
breaches. In healthcare, faster detection directly correlates to less patient care
disruption.

2. Containment

o Short-term actions to limit the spread of a threat, such as disconnecting infected
servers, blocking malicious IP addresses, or disabling compromised accounts.

o Containment reduces the “blast radius” of an attack and buys time for IT teams to
investigate and remediate. Without it, infections can cascade through
interconnected clinical systems.

3. Eradication

o Removing the root cause of the incident, including malware removal, patching
exploited vulnerabilities, and resetting credentials.

o True eradication prevents attackers from re-entering the system through the same
vulnerabilities. It ensures the incident is not just paused but resolved.

4. Recovery

o Restoring systems to full operational capacity, usually from clean backups, and
reintroducing them to production. In healthcare, recovery also requires
prioritization of critical systems such as EHRs and lab systems.

o Recovery ensures continuity of patient care. Delays in restoring core systems can
delay test results, medications, or even surgeries.

5. Lessons Learned

o Conducting a post-incident review to identify what worked, what failed, and how
to strengthen defenses.

o This step closes the feedback loop and transforms a one-time crisis into a learning
opportunity, improving resilience for future incidents.

When a Midwestern hospital system faced a phishing-based ransomware attack, its IR plan was
activated immediately. IT teams isolated the compromised machines, switched clinicians to
downtime charting protocols, and restored data from offline backups. A subsequent review
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revealed gaps in staff phishing awareness, leading to enhanced training programs. As a result, the
hospital reduced successful phishing attempts by 70% within six months.

Incident response transforms a potential organizational crisis into a structured and manageable
process. By following the key phases of detection, containment, eradication, recovery, and
lessons learned, healthcare organizations protect patients, maintain compliance, and strengthen
their long-term security posture.

Section 5.7 Disaster Recovery Planning in Healthcare

Disaster recovery (DR) planning is a critical component of healthcare risk management, directly
tied to patient safety and operational resilience. In healthcare, disasters are not limited to natural
events such as hurricanes, floods, or earthquakes. Increasingly, they include cyberattacks, power
outages, equipment failures, and other disruptions that can cripple information systems. The
stakes are high: downtime in electronic health records (EHRs) or clinical systems may delay
treatments, compromise patient safety, and erode public trust. Effective DR planning ensures
healthcare organizations can recover quickly, restore essential IT functions, and continue
providing quality care in the face of unexpected disruptions.

While disaster recovery is often viewed as a technical responsibility of IT staff, it is in fact an
enterprise-wide strategy that requires input from administrators, clinicians, and compliance
officers. DR planning is closely linked to business continuity (BC), as both address resilience but
from different angles: DR focuses on restoring IT infrastructure and data, while BC ensures
patient care workflows continue even during downtime. Together, they form a dual safeguard for
maintaining clinical and administrative operations.

Key Components of Disaster Recovery Planning

e Recovery Time Objective (RTO)

o Definition: The maximum amount of time a system can be down before the
disruption begins to significantly affect patient care or organizational operations.

o Importance: Establishing clear RTOs allows organizations to prioritize the
restoration of critical systems. For example, a hospital may determine that its
EHR must be restored within two hours, while ancillary financial systems may
have longer tolerances. Without defined RTOs, resources may be misallocated
during a crisis.
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e Recovery Point Objective (RPO)

o Definition: The maximum acceptable amount of data loss measured in time, for
example, how many hours of clinical documentation or lab results can be lost
without harming patient safety.

o Importance: RPOs inform backup frequency. A two-hour RPO means backups
must occur at least every two hours to avoid data gaps. Inaccurate or missing
records can result in medication errors, delayed treatments, or billing errors,
making this metric vital for both safety and compliance.

e Backup Strategies

o Cloud Backups: Provide off-site redundancy and rapid recovery, though they
require strict encryption and vendor compliance oversight.

o Offline Backups: Protect against ransomware, which can corrupt both live and
cloud systems. Offline or “air-gapped” backups are essential as a last line of
defense.

o Hybrid Models: Most organizations employ a layered approach, balancing the
speed of cloud recovery with the resilience of offline storage.

o Importance: Without a robust and tested backup strategy, even the most
sophisticated DR plans may fail when put into practice.

e Distinguishing Disaster Recovery from Business Continuity

o Disaster Recovery: Restores IT infrastructure, databases, and applications after an
outage.

o Business Continuity: Ensures that patient care processes (triage, medication
administration, admissions) continue even if IT systems are temporarily offline.

o Importance: By planning for both, organizations avoid the false sense of security
that comes from only restoring systems without addressing workflow continuity.

e Regulatory and Compliance Requirements

o HIPAA Security Rule: Requires contingency plans that include data backup, DR
procedures, and emergency mode operations.

o CMS Emergency Preparedness (EP) Rule: Mandates that covered entities
demonstrate all-hazards planning, including IT resilience.

o Importance: Compliance ensures not only regulatory adherence but also
alignment with national standards that improve preparedness across the sector.
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Example: When Hurricane Sandy struck New York in 2012, several hospitals with inadequate
disaster recovery plans were forced to evacuate patients due to failed IT systems and power
outages. By contrast, hospitals with defined RTO/RPO objectives and redundant off-site backups
were able to maintain critical EHR access and continue operations despite infrastructure damage.
This underscores the life-or-death importance of proactive DR planning.

Disaster recovery planning in healthcare is not optional, it is a vital safeguard for patients and
organizations alike. By defining recovery objectives (RTO, RPO), implementing layered backup
strategies, distinguishing disaster recovery from business continuity, and adhering to HIPAA and
CMS requirements, healthcare organizations can withstand disruptions while continuing to
deliver safe, reliable care. Effective DR planning transforms crises from uncontrolled chaos into
managed, recoverable events.

Section 5.8 The CMS Core Emergency Preparedness Rule

The Centers for Medicare & Medicaid Services (CMS) established the Emergency
Preparedness (EP) Rule to ensure that healthcare providers can continue delivering essential
services during disasters, whether caused by natural events, technological failures, or human
threats. This rule applies to all Medicare and Medicaid-participating providers and suppliers and
is enforced across hospitals, long-term care facilities, home health agencies, and outpatient
clinics. It requires that emergency planning and response activities be integrated into daily
operations and routinely reviewed to remain current with evolving risks and healthcare delivery
models. The EP Rule consists of four core elements: Risk Assessment and Planning, Policies
and Procedures, Communication Plan, and Training and Testing Program.

Risk assessments: Help to identify local hazards, vulnerabilities, and likely threats,
including pandemics, hurricanes, cyberattacks, and power failures.

e Policies and Procedures: These findings guide the development of policies that define
how a facility will respond to emergencies, from sheltering in place to patient
evacuations.

e Communication plans: Ensures coordination with local emergency responders,
government authorities, and patients or their families.

e Training and testing: Mandates that staff be educated on protocols and that
organizations conduct full-scale or tabletop exercises annually to evaluate and refine their
plans (CMS, 2023).
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The rule is implemented at the facility level but aligns with broader national preparedness goals
through coordination with entities like ASPR and FEMA. It enhances healthcare resilience by
requiring facilities to tailor their plans to geographic and operational risks, making preparedness
both personalized and enforceable. As the U.S. Department of Health and Human Services notes,
this rule not only protects patients and staff during emergencies but also strengthens the
healthcare system’s ability to respond quickly and recover effectively from disruptions (ASPR
TRACIE, 2023). Ultimately, the CMS EP Rule moves emergency preparedness from a reactive
process to a proactive responsibility rooted in regulatory compliance, patient safety, and
continuity of care.

Chapter 5 Conclusion

The above has provided a comprehensive exploration of the strategies, requirements, and
challenges associated with healthcare risk management, disaster recovery, business continuity,
data safety, and cybersecurity. While cybersecurity remains a critical concern, healthcare leaders
must balance security investments with limited budgets, recognizing that not every risk requires
the same level of mitigation. Healthcare organizations must comply with federally mandated risk
management standards, including ongoing risk analyses, implementation of administrative and
technical safeguards, and regular evaluations of evolving threats (Office for Civil Rights, HHS,
2023). Disaster recovery planning ensures organizations can restore critical systems and data
with minimal downtime following events such as ransomware attacks, infrastructure failure, or
natural disasters. Business continuity planning complements this by maintaining patient care
workflows during crises and outlining manual alternatives for essential services (HealthIT.gov,
2020).

The five-phase DR/BC framework supports resilient operations through structured planning,
from system audits and infrastructure design to disaster simulations and policy updates.
Cybersecurity was shown to be an enterprise-wide concern, with threat actors including
cybercriminals, hacktivists, and nation-state operatives launching attacks using phishing,
malware, and zero-day exploits (HHS, 2023). These attacks highlight the need for layered
defenses, a risk-aware workforce, and leadership engagement (HIMSS, 2023). Data safety
requires more than backups, it demands interoperability, rapid recovery capability, and robust
access controls. Finally, the CMS Emergency Preparedness Rule mandates that Medicare and
Medicaid providers adopt a four-part framework, risk assessments, policies, communications,
and training, to ensure operational continuity and protect patients during emergencies (CMS,
2023).
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Taken together, these interconnected efforts support healthcare organizations in meeting
regulatory requirements, maintaining patient trust, and ensuring high-quality care, even amid
disaster and the accompanying operational disruption. Even though a highly valued target, many
healthcare systems have reduced their exposure through layered defenses, workforce training,
and partnerships with cybersecurity vendors.
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Frontline Lens — Chapter 5: Emerging Technologies and Al
New Tools and Everyday Ethics

Technologies like artificial intelligence (Al), robotics, and predictive analytics are changing
healthcare. These tools can help identify risks, personalize care, and improve efficiency. But they
also bring challenges like bias, lack of transparency, and the risk of replacing human judgment.
For frontline managers, the focus is on how to use new tools safely, ethically, and effectively
with patients.

Discussion Questions

e What is one way Al could help predict patient health risks?

e Why is it important to have humans oversee Al decisions in healthcare?

e What challenges could patients face if they don’t understand how Al tools make
decisions?

e How might bias in Al create unfair results in patient care?

Case Study: Predicting Hospital Readmissions
A hospital uses Al to flag patients at high risk of being readmitted. Nurses worry it may label
patients unfairly.

Frontline Tasks:

e Identify one benefit and one risk of using Al in this way.
e Suggest one way managers can explain Al tools to staff or patients.

Suggested Readings

e Haleem, A., et al. (2024). Exploring the role of Al in healthcare.
o FDA (2023). Artificial Intelligence in Software as a Medical Device.

Instructor Notes
e Encourage debate: “Would you trust an Al to decide your care plan?”
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e Use small group activities: students create patient scenarios where Al could help or harm.
e Keep assignments short: bullet points or 1-2 paragraphs.
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Executive Lens: Innovation, Ethics, and AI Integration — Chapter 5:
Emerging Technologies and Artificial Intelligence in Healthcare

Emerging technologies such as artificial intelligence (Al), machine learning, blockchain, digital
twins, and robotics are redefining the possibilities of healthcare. These innovations promise to
transform clinical decision-making, enable predictive analytics, personalize treatments, and
optimize health system efficiency. Yet their rapid adoption also introduces new risks: algorithmic
bias, data transparency, patient consent, liability, and the potential to deepen health inequities.
These are some of the concerns with CMMI’s WISeR pilot project.

Healthcare leaders must critically evaluate these technologies not as isolated tools, but as
strategic assets and policy challenges. The decision to implement Al-driven tools, for example,
requires balancing clinical accuracy with explainability, innovation with accountability, and
financial investment with long-term sustainability. In addition, global comparisons — such as the
European Union’s proposed Al Act — highlight alternative approaches to governance that
contrast with the U.S.’s market-driven model.

At this level of study, the central question is not simply “What can these technologies do?” but
“What should they do, and how should leaders guide their safe, ethical, and effective use?”.
Consider how they should be governed, and how executives can ensure innovation that
contributes to equity, trust, and organizational resilience.

Discussion Questions
Clinical Decision-Making

e Should Al tools be granted authority to make independent clinical recommendations, or
should human oversight always remain central? Why?

Bias and Equity

e How can healthcare leaders identify and mitigate algorithmic bias in Al models that risk
worsening health disparities?

Regulatory Adequacy

e Do current U.S. regulatory frameworks (FDA, ONC, CMS) adequately govern emerging
technologies, or do we need new models for oversight?
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e In the WISeR pilot, Al tools will be used in prior authorization processes, with financial
incentives tied to identifying waste, which could include service denials or restrictions.
Do such incentives represent responsible regulation that promotes efficiency, or do they
risk undermining patient care, equity, and trust in healthcare delivery?

Global Perspective

e Compare the U.S. approach to Al adoption in healthcare, including pilots like WISeR that
link financial incentives to reducing waste, with that of the European Union’s proposed
Al Act. which emphasizes transparency, accountability, and patient rights? What lessons
can U.S. policymakers and healthcare leaders draw from these contrasting approaches to
balance innovation, efficiency, and equity?

Critical Case Study

Case Study: Deploying Al for Predictive Analytics

A major integrated health system is evaluating an Al-driven predictive analytics platform that
identifies patients at high risk for hospital readmission. Administrators believe it will improve
outcomes and reduce costs, but clinicians express concern about transparency, accountability,
and workflow disruption.

Executive Tasks:

e (Conduct a risk-benefit analysis across clinical, ethical, financial, and reputational
domains.

e Propose a governance framework for Al oversight, including data validation, algorithm
auditing, and clinician accountability.

e Draft a policy brief for the system’s board outlining whether and how the tool should be
adopted, monitored, and integrated into patient care.

Recommended Graduate Readings (Recent 2023-2025)

Ahmad, M. A., Eckert, C., Kalra, D., & Schupfer, M. (2025). The role of artificial intelligence in
healthcare: Benefits, challenges, and future directions. Frontiers in Artificial Intelligence, §,
12025101. https://pmc.ncbi.nlm.nih.gov/articles/PMC12025101/

Ajibade, S.-S. M., Alhassan, G. N., Zaidi, A., Oki, O. A., Awotunde, J. B., Ogbuju, E., &
Akintoye, K. A. (2024). Evolution of machine learning applications in medical and healthcare
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analytics research: A bibliometric analysis. Intelligent Systems with Applications, 24, 200441.
https://doi.org/10.1016/j.1swa.2024.20044 1

European Commission. (2024). High-level summary of the AI Act. Retrieved from
https://artificialintelligenceact.eu/high-level-summary/

Haleem, A., Javaid, M., Singh, R. P., & Suman, R. (2024). Exploring the role of artificial
intelligence in healthcare: Benefits, challenges, and ethical implications. Cureus, 16(4), €59329.
https://pmc.ncbi.nlm.nih.gov/articles/PMC11315296/

e U.S. Food and Drug Administration (FDA). (2023). Artificial Intelligence in Software as a
Medical Device. https://www.fda.gov/medical-devices/software-medical-device-samd/artificial-
intelligence-software-medical-device

Instructor Notes
e Encourage debates on Al autonomy vs. human oversight in clinical settings.

o Use role-play where students act as CIOs or compliance officers presenting to a board
about Al adoption.

o Require deliverables styled as executive white papers or governance frameworks, not
just essays.

e Incorporate comparative policy analysis (U.S. vs. EU, or U.S. vs. Asia) to broaden
global perspective.
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Chapter 6: Population Health, Clinical Quality, and the Power of
Data

Learning Objectives
By the end of this chapter, students should be able to:

1. Differentiate between population health, public health, and community health, and
explain their differences and overlaps.

2. Describe the historical development of population health concepts and models.

3. Identify key determinants of health, including social determinants, and their impact on
population outcomes.

4. Explain how data analytics, electronic health records (EHRs), and digital tools are used to
support population health management.

5. Analyze the role of Patient-Reported Outcome Measures (PROMs) in improving
healthcare quality and patient engagement.

6. Discuss the influence of alternative payment models and value-based care initiatives on
population health strategies.

7. Summarize quality reporting requirements and policy initiatives that shape population
health practices.

8. Evaluate examples of successful population health programs and their measurable
outcomes.

Chapter 6 Introduction

In today's healthcare environment, data has become the foundation for informed decision-
making, improved patient outcomes, and systemic transformation. As the industry continues its
shift from volume-based to value-based care, the strategic use of data has grown more central to
both clinical practice and healthcare administration (Frist, 2005; U.S. Department of Health and
Human Services, 2023; CMS, 2023). This chapter provides an in-depth exploration of population
health and its reliance on data, distinguishing it from public and community health models that
focus more broadly on prevention and social interventions (Kindig & Stoddart, 2003; Bresnick,
2023).
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Throughout this chapter, we will examine how clinicians act as critical data producers,
generating the clinical information that feeds electronic health records (EHRS), quality reporting
systems, and predictive analytics (Rhayha et al, 2025). These data points are then used to assess
and improve care delivery at the population level, addressing disparities and informing targeted
health interventions (Wang et al., 2020; Kharrazi et al., 2017).

We also explore the link between data and financial reimbursement in programs like MACRA,
MIPS, and BPCI Advanced, where accurate and timely reporting is directly tied to financial
incentives and accountability (CMS, 2024; Berenson et al., 2015). The growing use of Patient-
Reported Outcome Measures (PROMs) further reinforces the importance of patient-centered
data in achieving care quality goals (Black et al., 2019).

Ultimately, this chapter emphasizes that understanding and applying data at every level, from
individual care to organizational policy, is essential for advancing population health and clinical
quality in a data-driven healthcare system. At the same time, experts caution that analytics can
inherit bias, suffer from dataset drift, and raise privacy and governance challenges; rigorous
validation, monitoring, and community-informed data use policies are essential to ensure

equitable benefit.
Section 6.1 Differentiating Between Population, Community
and Public Health

Understanding the differences between population health, public health, and community
health is essential for healthcare professionals navigating today's complex care landscape.
Although these terms are often used interchangeably, each has a distinct focus and plays a unique
role in improving individual and societal well-being (Table 6-1). Population health emphasizes
the use of clinical and demographic data to manage health outcomes within specific groups,
often guided by value-based care principles and supported by digital tools such as EHRs and
PROMs (Kindig & Stoddart, 2003; CDC, 2022). Public health, in contrast, centers on broad-
based prevention and health promotion through policy and community-wide efforts, such as
immunizations, sanitation programs, and more (WHO, 2025). Community health serves as the
bridge between the two, targeting localized needs with a combination of clinical care and public
health strategies (Bresnick, 2023). As health systems seek to reduce disparities and address
social determinants of health, recognizing these distinctions, and the collaborative opportunities
between them, is more important than ever (National Academies of Sciences, Engineering, and
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Medicine, 2019). Alongside public agencies and health systems, community-based
organizations, nonprofits, and market innovators (e.g., telehealth startups) often lead on access
and navigation, underscoring that progress typically emerges from mixed public—private efforts.
The following section explores each approach in more detail to provide a framework for
understanding their applications in modern healthcare.

Table 6-1 Comparisons of Population, Public, and Community Health

Category [ Population Health Public Health Community
Health

Definition J| The health outcomes of a The science and practice The health status
group of people, including of protecting and and needs of a
how those outcomes are improving the health of specific
distributed within the group. || people and their community,

communities. shaped by local
resources, culture,

and environment.

Primary || Improving outcomes across || Preventing disease, Tailoring health

Focus entire populations using promoting health, and interventions to
data-driven and system-level [ prolonging life through meet the needs of a
approaches. organized efforts. particular

Key

community.

Analyzing health data, Vaccination programs, Community
Strategies [ coordinating care, addressing || sanitation, health outreach, culturally

social determinants of education campaigns. relevant education,

health. local partnerships.

Examples || Kaiser Permanente using The CDCP national flu A YMCA program
electronic records to reduce || vaccination campaign to offering exercise
diabetes across its patient prevent seasonal and nutrition
population. influenza. education to

reduce obesity in
its neighborhood.
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Population health is a strategy that aims to improve the health outcomes of a group by
addressing a broad range of factors that affect health, including medical care, public health
interventions, genetics, behaviors, social environment, and physical environment (Kindig &
Stoddart, 2003). In practical terms, population health relies heavily on healthcare data, such as
electronic health records (EHRs), claims data, and patient-reported outcomes, to identify
patterns, assess needs, and design targeted interventions for specific groups. It emphasizes value-
based care and the integration of health systems with community-based services (CDC, 2022).

Public health focuses on preventing disease, prolonging life, and promoting health through
organized efforts and informed choices of society, organizations, public and private
communities, and individuals (WHO, 2025). Public health initiatives often include immunization
programs, health education campaigns, sanitation regulations, and emergency preparedness.
Unlike population health, which often starts with clinical data and is driven by healthcare
systems, public health usually operates through government agencies and policy frameworks.

Community health sits at the intersection of the two, often referring to efforts aimed at
improving health at the neighborhood or regional level, especially among vulnerable
populations. It tends to involve community engagement and local partnerships, blending public
health's preventive focus with population health’s data-driven strategies.

Example: A hospital analyzing patient data to improve outcomes for diabetic patients is
practicing population health. A city running a flu vaccine campaign is engaged in public health.
A county health department partnering with a school district to reduce childhood obesity is an
example of community health.

These distinctions are increasingly important as healthcare systems integrate with public and
community health frameworks to address complex social determinants of health, such as food
insecurity, housing instability, and access to care (National Academies of Sciences, Engineering,
and Medicine, 2019). The COVID-19 pandemic further highlighted the need for collaboration
across these domains to effectively respond to health crises and improve resilience in care
delivery. (Bresnick, 2023)

Section 6.2 Clinicians and the Production of Data

Clinicians are central to the generation of healthcare data. Whether documenting in electronic
health records (EHRs), entering diagnosis codes, or recording vital signs, clinicians create the
data that informs nearly every aspect of modern healthcare. According to the Office of the

National Coordinator for Health Information Technology (ONC), over 95% of hospitals in the
U.S. use certified EHRs, and nearly 9 in 10 office-based physicians actively use EHR systems
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(ONC, 2023). These systems allow clinicians to capture structured and unstructured data critical
to quality measurement and population health. Yet documentation workload can contribute to
burnout and data quality problems; streamlining EHR workflows and minimizing low-value data
entry are necessary to realize population-level benefits without overburdening clinicians.

The types of data generated include:
o Patient demographics (age, gender, ethnicity)
o Diagnoses and clinical assessments
e Medications, allergies, and treatment plans
o Imaging, lab results, and procedural records
e Patient-reported outcomes and symptom tracking

Clinician-generated data not only supports individual patient care but also feeds larger analytic
efforts, such as predictive modeling, disease surveillance, and social determinants of health
tracking. For example, real-time clinical documentation can help flag sepsis risk or support
chronic disease registries used in value-based care initiatives.

Of course, data quality depends on accurate input, the “garbage in, garbage out” argument.
Incomplete or inconsistent documentation can harm care, disrupt information exchange, and
negatively affect reimbursement. Clinicians must balance efficient workflows with robust
documentation standards to ensure data integrity.

Clinicians are increasingly expected to participate in health IT training and quality improvement
efforts. Many organizations now provide decision-support tools and integrated dashboards within
EHR systems to help clinicians monitor performance metrics and make data-informed decisions
in real time. Clinicians are not merely users of data, they are key producers and stewards of the
digital health infrastructure. Their engagement and correct usage of health IT systems is essential
to advancing population health, clinical quality, and organizational excellence.

Section 6.3 Data's Impact on Patients and Populations

Health data plays a pivotal role in driving improvements in patient care and shaping population-
level health strategies. When properly collected, organized, and analyzed, health data can reveal
patterns, inform targeted interventions, and guide clinical decisions that ultimately improve
outcomes. Advances in electronic health records, data analytics, and interoperability have made
it easier than ever to transform raw clinical data into actionable insights (Jensen et al., 2012;
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Wang et al., 2020). Equally important are safeguards against algorithmic bias, routine external
validation across diverse settings, and transparent model reporting so that insights translate into
equitable, trustworthy practice. These insights support proactive care, enabling health systems to
predict, prevent, and respond to emerging health needs. The use of big data, artificial
intelligence, and patient engagement technologies ensures that data is not only collected but
meaningfully applied (Rajkomar et al., 2019). Importantly, this data-driven approach also
contributes to health equity by identifying disparities and enabling tailored interventions
(Kharrazi et al., 2017).

Once collected, health data can be de-identified and analyzed to detect patterns, guide
interventions, and improve care. For example:

o Identifying regions with high stroke incidence to deploy preventive resources.
o Targeting opioid addiction interventions based on demographic data.
e Adjusting protocols based on data about age-related comorbidities.

The following real life case studies illustrate the powerful impact of data on improving care for
both individuals and populations.

e Intermountain Healthcare integrated a real-time sepsis prediction algorithm into its EHR
system. Intermountain observed reduced sepsis mortality, shorter ICU stays, and earlier
treatment initiation, demonstrating how Al-driven predictive analytics directly improves
population-level outcomes (Burdick et al., 2020).

e Reviewing EHR and laboratory data from hospitalized COVID-19 patients in Wuhan,
China, a study was able to accurately predict progression to severe illness. Using a high-
performance machine learning algorithm that benefits from great interpretability potential
due to its recursive tree-based decision system, the model allowed early identification of
high-risk patients, supporting clinical triage and resource allocation during the pandemic
(Yan et al., 2020).

e In 2024, researchers reviewed electronic health records from patients undergoing
hemodialysis to evaluate multiple machine learning models’ ability to predict mortality.
Random forest, logistic regression, and XGBoost models were found to have high
predictive ability, showing how clinician-generated data (labs, comorbidities, treatments)
can drive powerful prognostic tools for a vulnerable population (Motofelea et al., 2025).

Population health data analysis allows health systems to move from reactive care to
proactive, evidence-based strategies and how data, when applied effectively, can improve
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care coordination, resource allocation, and outcomes across a wide range of populations and
clinical scenarios. Strong data governance (use minimization, consent where applicable,
de-identification standards) is necessary to protect privacy and maintain public trust. This
transformation is supported by the growth of big data analytics, artificial intelligence (AI),
and predictive modeling that allow health administrators to anticipate health needs and
intervene early (Wang et al., 2020).

For instance, predictive models using EHR and claims data have been successfully applied to
identify patients at high risk for hospital readmissions, enabling preemptive care coordination
and reducing costs (Rajkomar et al., 2019). Data integration from multiple sources, clinical,
behavioral, environmental, can provide a 360-degree view of patient populations and inform
comprehensive strategies addressing social determinants of health (Kharrazi et al., 2017).
Additionally, the use of dashboards and data visualization tools help clinicians and
administrators translate complex datasets into actionable insights (Table 6-2). These tools are
essential for identifying health disparities, tracking progress toward quality benchmarks, and
ensuring that care delivery is equitable and efficient. Finally, patient engagement with their own
data through patient portals and mobile apps has shown promise in improving adherence to
treatment plans and enabling shared decision-making, key contributors to better outcomes and
patient satisfaction (Brands et al., 2022).

Table 6-2 Key Healthcare Data Sources

Data Type Source/System Typical Use/Outcome Example Metric
EHR Clinical | Electronic Health Track diagnoses, labs, vitals to HbAlc level for
Data Records (Epic, support care coordination diabetes
Cerner) management
Patient- Patient Assess patient quality of life, PROMIS fatigue or
Reported questionnaires, symptoms, treatment pain interference
Outcomes digital health apps effectiveness score
(PROMs)
SDOH PRAPARE, Identify non-medical needs Percentage of
Surveys Accountable Health | affecting health equity (housing, | patients reporting
Communities tool food, transport) food insecurity
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Claims Data Payer databases, Analyze utilization, cost trends, | 30-day hospital
CMS, insurance and reimbursement; monitor readmission rate
billing systems gaps in care

The impact of data on population health is only as strong as the infrastructure supporting it.
Without robust systems that support interoperability, accurate data exchange, and data
governance, even the most sophisticated analytics tools can fall short of their potential.
Interoperability allows different systems and organizations to share health data seamlessly, yet
many still face fragmentation and compatibility issues (Rhayha et al, 2025). Inadequate data
governance policies can also lead to inconsistencies, security risks, and poor data quality.
Ensuring privacy protections under laws like HIPAA remains vital to maintaining public trust
while using health data for research and care coordination. Addressing these infrastructural and
regulatory challenges is essential to fully realize the promise of data-driven population health
management (Cho et al., 2024). As healthcare systems evolve, investments in these foundational
elements will enable broader, more equitable applications of health data across diverse
populations.

Section 6.4 Leveraging Advanced Analytics for Better
Outcomes

The shift to value-based care has accelerated the use of advanced analytics, including
predictive modeling, machine learning (ML), and natural language processing (NLP) in
population health. These tools enable healthcare organizations to anticipate risks, personalize
care, and optimize resources by harnessing information mined from EHRs and clinical data
warehouses (Jensen et al., 2012; Rajkomar et al., 2019), by moving beyond retrospective
reporting to proactive, real-time interventions.

Applications of Advanced Analytics in Healthcare

1. Predictive Modeling for Readmission Risk

o Predictive models analyze clinical and demographic data to flag patients most
likely to be readmitted (Figure 6-1).

o Proactive interventions such as telemonitoring or home visits reduce penalties
under CMS’s Hospital Readmissions Reduction Program.
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2. Natural Language Processing (NLP) for Unstructured Data

o NLP extracts insights from free-text physician notes, patient narratives, and
imaging reports.

o Much of clinical knowledge resides in unstructured text; NLP unlocks these
insights for population-level use.

3. Geospatial and Social Mapping

o Geographic Information Systems (GIS) can overlay disease prevalence with
social factors like food deserts or transportation barriers.

o Enables targeted community outreach programs where they are most needed.

4. Al for Precision Population Health

o Al models can identify micro-segments of populations with unique risk profiles.

o Moves beyond “one-size-fits-all” approaches, tailoring care management
programs to specific patient cohorts.

Example:

Boston Children’s Hospital used an ML-based sepsis prediction tool in its emergency

department. The system flagged high-risk patients early, reducing ICU admissions and
improving survival rates.

Figure 6-1  Predicting Hospital Readmissions

HIGH
READMISSION
RISK
—
Patient Data Analytics Platform Care Coordinator
Extracted from Used to forecast Arranges
the EHR outcomes follow-up care

Reduces costs and improves patient care

Definition Primary Focus Examples
Extracted from Used to forecast outcomes Follow-up care
the EHR
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Advanced analytics represents a transformative force in population health, shifting healthcare
organizations from retrospective reporting to proactive and even prescriptive strategies. Because
high-stakes clinical decisions may be influenced by these tools, independent validation,
post-deployment monitoring, bias audits, and clear escalation paths remain essential
patient-safety guardrails. With human clinical judgement when applying predictive models,
natural language processing, geospatial mapping, and artificial intelligence, health systems gain
the ability to identify risks before adverse events occur, tailor interventions to specific patient
subgroups, and optimize resource allocation. These tools do more than improve efficiency, they
enable leaders to demonstrate measurable value in a healthcare environment increasingly
governed by alternative payment models and quality benchmarks.

Beyond financial and operational benefits, advanced analytics plays a critical role in advancing
health equity. By uncovering hidden disparities in outcomes and access, analytics empowers
organizations to design targeted, community-level interventions that address the upstream
determinants of health. For frontline managers, it means actionable dashboards that drive care
improvements at the unit level; for executives, it means a strategic advantage in payer
negotiations and value-based contracts.

In short, advanced analytics is no longer optional, it is a strategic necessity. Healthcare
organizations that effectively harness these capabilities will not only reduce costs and improve
outcomes, but also strengthen compliance, enhance patient trust, and position themselves as
leaders in a data-driven, value-based healthcare system.

Section 6.5 Data and Reimbursement

Reimbursement models in healthcare have undergone a significant transformation, moving from
traditional fee-for-service structures toward value-based care (VBC). In VBC models,
providers are reimbursed based on patient outcomes, efficiency, and quality of care rather than
the volume of services rendered. Since 2009 and the HITECH Act, there have been other
programs instituted over the years that can finally take advantage of the data collected (Figure 6-
2). This shift is supported by the use of this performance data, which includes clinical metrics,
cost measures, and patient satisfaction scores (U.S. Department of Health and Human Services,
2023).

Key data-driven quality reimbursement programs include:

e  MACRA (Medicare Access and CHIP Reauthorization Act): A law that emphasizes
performance-based payments to clinicians. Please see below for more in-depth
information.
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e MIPS (Merit-based Incentive Payment System): A component of MACRA that adjusts
Medicare payments based on clinician performance in four categories: Quality, Cost,
Improvement Activities, and Promoting Interoperability (CMS, 2023).

e Value-Based Purchasing (VBP) Program: A CMS initiative that rewards hospitals with
incentive payments based on the quality of care they provide to Medicare patients.

Performance is measured across clinical outcomes, safety, patient experience, and
efficiency (CMS, 2024).

e Bundled Payments for Care Improvement (BPCI) Advanced: A voluntary model
where providers are reimbursed based on expected costs for an episode of care,
encouraging coordination and cost effectiveness (CMS Innovation Center, 2023).

e Primary Care First (PCF): A program designed to strengthen primary care through
performance-based payments that reward high-quality and cost-efficient care (CMS
Innovation Center, 2023).

Figure 6-2  Journey Toward Data Driven Quality in U.S Healthcare
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Data reporting is essential in these models. Providers must document and submit performance
data to the Centers for Medicare & Medicaid Services (CMS) to demonstrate their quality of care
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and to qualify for financial incentives or avoid penalties. Each of the programs, including
MACRA, MIPS, the Hospital Value-Based Purchasing Program, Bundled Payments for Care
Improvement (BPCI) Advanced, and Primary Care First (PCF), rely on accurate, timely, and
comprehensive data reporting to evaluate provider performance and calculate adjustments to
reimbursement rates. These metrics include not only clinical outcomes and efficiency, but also
patient experience and resource utilization. The reported data contributes to national databases,
supports public transparency initiatives, and influences healthcare consumers' decisions and
provider reputations (Campanella et al., 2021; CMS, 2024). Participation in these programs
reinforces a culture of accountability and continuous quality improvement by aligning
reimbursement with measurable performance across diverse healthcare settings. Critics caution
that these models can introduce administrative complexity and revenue instability, particularly
for smaller or resource-constrained organizations.

In addition to structured reporting requirements, healthcare organizations are increasingly
leveraging advanced analytics and artificial intelligence (Al) to extract insights from vast
datasets and inform payment-linked quality strategies. Tools such as machine learning
algorithms and predictive modeling are used to identify gaps in care, stratify patient risk, and
predict resource needs. For instance, accountable care organizations (ACOs) use real-time data
to coordinate care more effectively, reduce unnecessary hospital admissions, and meet
performance targets tied to shared savings contracts (Berenson et al., 2015). Programs such as
BPCI Advanced rely on data to evaluate outcomes across entire care episodes, while PCF
rewards primary care practices that use data to manage chronic conditions proactively and reduce
costs (CMS Innovation Center, 2023).

Accurate and timely data is therefore foundational, not just for compliance or financial reward,
but for driving strategic improvements in patient outcomes and operational efficiency. As more
healthcare systems transition to value-based care, those that effectively integrate data
infrastructure, analytics capabilities, and clinical workflows will be positioned to achieve
sustainable reimbursement, deliver patient-centered services, and meet the evolving demands of
regulatory oversight (U.S. Department of Health and Human Services, 2023; CMS, 2024). Still,
smaller or rural practices frequently cite reporting complexity, measure volatility, and the cost of
HIT upgrades as barriers, reinforcing the need for right-sized program requirements and
technical assistance.

Section 6.6 PROMs: Patient-Reported QOutcome Measures

Patient-Reported Outcome Measures (PROMs) are standardized tools used to capture a patient’s
direct perspective on their health status, functional outcomes, and quality of life, without
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interpretation by clinicians or others. These self-reported data points provide critical insight into
areas such as pain levels, mobility, mental health, and treatment satisfaction. PROMs enhance
the clinical picture by supplementing traditional medical data and supporting a more holistic,
patient-centered model of care (Black et al., 2019). Programs must consider response burden,
cultural and linguistic appropriateness, and digital access to avoid underrepresenting certain
patient groups.

As discussed in previous sections, healthcare’s increasing reliance on data for decision-making,
quality measurement, and reimbursement aligns with the growing use of PROMs in both clinical
practice and health policy. PROMs are particularly relevant in value-based care models, where
performance metrics extend beyond clinical outcomes to include patient experience and
perceived well-being (U.S. Department of Health and Human Services, 2023). Programs like
MIPS and Primary Care First integrate PROMs to measure performance and determine financial
incentives (CMS, 2024).

Beyond reimbursement, PROMs are used to stratify patient populations, identify care disparities,
and guide individualized treatment planning. When aggregated, PROMs data can help health
systems monitor trends across demographics and identify opportunities for targeted
interventions. They also contribute to predictive modeling efforts by flagging early indicators of
deterioration or non-compliance that may not be visible through clinical markers alone.

Challenges still remain in implementing PROMs consistently, including the need for integration
into EHRs, patient literacy and engagement, and standardization across organizations.
Nevertheless, PROMs represent a powerful extension of the data-driven approach to healthcare
by placing the patient voice at the center of both care delivery and system-level evaluation.

Section 6.7 MACRA: Defining a New Era of Care Quality

The Medicare Access and CHIP Reauthorization Act (MACRA), passed in 2015, represents a
watershed moment in U.S. healthcare policy by formally shifting reimbursement incentives from
volume to value. MACRA created the Quality Payment Program (QPP), which restructured how
Medicare compensates clinicians, aiming to reward high-quality, cost-effective care while
reducing unnecessary services (CMS, 2023). It has fundamentally aligned data collection and
analysis with performance-based reimbursement and population health management.

MACRA established two primary tracks through which eligible clinicians can participate:

e Merit-based Incentive Payment System (MIPS): MIPS scores providers based on
Quality, Cost, Improvement Activities, and Promoting Interoperability. This system
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heavily relies on structured performance data reported by clinicians and organizations
(U.S. Department of Health and Human Services, 2023).

e Advanced Alternative Payment Models (APMs): These models provide higher
incentives to providers who take on financial risk for patient outcomes and meet
performance thresholds related to quality and care coordination (U.S. Department of
Health and Human Services, 2023).

MACRA works alongside other CMS initiatives, such as the Hospital Value-Based Purchasing
(VBP) Program, Bundled Payments for Care Improvement (BPCI) Advanced, and Primary Care
First (PCF), all of which tie financial rewards to data-driven performance metrics. These
programs, along with MACRA, form the backbone of the federal government’s push toward
value-based care, improving transparency, accountability, and efficiency in healthcare delivery
(CMS Innovation Center, 2023). MACRA encourages the use of tools like PROMs and
predictive analytics to assess patient outcomes beyond clinical procedures alone. It also fosters
interoperability and data exchange among providers, enhancing continuity of care and public
health reporting (Campanella et al., 2021).

In effect, MACRA has institutionalized the relationship between quality data, performance
evaluation, and reimbursement. It empowers healthcare systems to leverage their digital
infrastructure not only to meet regulatory requirements but also to drive meaningful
improvements in clinical quality, population health outcomes, and financial sustainability.
Stakeholders also point to frequent specification changes and associated administrative costs,
emphasizing the importance of stability and parsimony in measure sets.

Section 6.8 Applying the Data to New Populations

Applying data to underserved or newly identified populations is a critical aspect of population
health management. Engaging communities in governance and communicating how data will be
used (and protected) helps prevent stigmatization and sustains consent and trust for data-driven
interventions. This process begins by identifying disparities in health outcomes, access to care,
and service utilization. These disparities may be stratified by age, race, socioeconomic status,
geography, or disease burden, and they are often illuminated through the aggregation and
analysis of clinical, demographic, and social determinant data (CDC, 2022; Cho et al., 2024). For
example, data from electronic health records (EHRSs), insurance claims, patient-reported outcome
measures (PROMs), and public health databases can be used to determine where gaps in care
exist and which populations face the highest risks.
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Once high-need populations are identified, healthcare organizations can design and deploy
targeted interventions. These may include mobile clinics for rural populations, culturally tailored
health education programs, or expanded telehealth services to reach those with limited
transportation or mobility. Predictive modeling and artificial intelligence can support these
strategies by forecasting disease prevalence or hospital readmission risk based on patterns in
historical data (Rajkomar et al., 2019; Wang et al., 2020).

Monitoring the outcomes of these interventions requires robust infrastructure for capturing both
clinical metrics and patient-reported data. Tools such as dashboards and visualization software
make it possible to track progress across key indicators in real time, supporting continuous
quality improvement and transparency (Brands et al., 2022). Programs like MACRA, MIPS, and
Primary Care First (PCF) tie these metrics directly to financial reimbursement, reinforcing the
business case for targeted, data-informed interventions (CMS, 2024).

By linking aggregated data with evidence-based action, organizations can not only improve
outcomes for underserved populations but also enhance equity, efficiency, and sustainability
within the healthcare system. Private telehealth and nonprofit innovation hubs can also expand
access in rural and underserved areas, complementing public efforts.

Example: The University of Mississippi Medical Center (UMMC) used EHR and socioeconomic
data to identify rural senior populations with limited transportation and high risk for falls.
Through its Center for Telehealth, UMMC launched a remote monitoring program involving
mobile visits, nurse coaching, and caregiver education. This initiative allowed clinicians to
monitor chronic conditions, coordinate preventive care, and reduce fall-related complications.
The program leveraged PROMs and hospitalization data to measure outcomes and demonstrated
reductions in emergency department visits and improvements in patient engagement (University
of Mississippi Medical Center, 2020).

Section 6.9 Integrating Social Determinants of Health into
Population Health Data

Population health management is most effective when it accounts for social determinants of
health (SDOH), the non-clinical factors such as housing, education, transportation, food
security, and social support that influence up to 80% of health outcomes. Traditional EHR and
claims data tell only part of the story; integrating SDOH ensures interventions address the root
causes of poor outcomes rather than only their symptoms.
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Key Components of SDOH Integration
1. Data Collection through Standardized Tools

o Tools such as PRAPARE (Protocol for Responding to and Assessing Patients’
Assets, Risks, and Experiences) allow providers to capture SDOH data at the
point of care.

o Without standardized SDOH data, health systems miss opportunities to identify
upstream risks like food insecurity that contribute to readmissions and chronic
disease burdens.

2. Data Sources and Interoperability

o Linking EHR data with census records, community surveys, and social service
databases enhances visibility into patient environments.

o Interoperability across healthcare and social services enables coordinated
interventions, such as referrals to housing or nutrition programs.

o Programs must address privacy, consent, and data-sharing constraints and ensure
sufficient downstream resources. Otherwise, screen-and-refer’ initiatives risk
over-identifying need without budgetary capacity to meet it.

3. Care Coordination and Referrals

o Embedding referral pathways into the EHR ensures patients screened for SDOH
risks can be connected to community resources.

o Closing the loop on referrals improves accountability and builds trust with
patients, especially in vulnerable populations.

4. Outcome Tracking and Evaluation

o Tracking metrics such as reduced emergency department visits, improved chronic
disease management, and better patient-reported outcomes demonstrates the ROI
of addressing SDOH.

o Demonstrating measurable outcomes strengthens the business case for investing
in social care partnerships.

Example:
Kaiser Permanente screened members for food insecurity and partnered with local food banks to

165|Page



Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

provide access. Over 12 months, this program reduced avoidable ED visits by 20% among
enrolled patients.

Integrating social determinants of health into population health strategies is more than an
operational enhancement, it is a paradigm shift that reframes how healthcare organizations define
quality and success. By systematically collecting standardized data, ensuring interoperability
with community and social service systems, coordinating referrals, and rigorously tracking
outcomes, organizations move from treating illness to addressing the conditions that create it.

This shift transforms population health from a reactive model focused on downstream
interventions into a proactive, preventive system that reduces disparities before they manifest as
high-cost acute events. Importantly, SDOH integration also aligns with the demands of value-
based care models, which reward providers for improving outcomes and lowering costs.
Leaders who embrace this approach not only improve patient health but also demonstrate
financial stewardship and regulatory readiness.

At its core, SDOH integration strengthens community trust and positions healthcare
organizations as anchors of equity and resilience within their communities. By bridging
clinical care with social supports, health systems can deliver care that is more holistic, ethical,
and sustainable, ensuring long-term improvements in both health outcomes and organizational
viability.

Chapter 6 Conclusion

The interconnected roles of population health, clinical quality, data infrastructure, and value-
based reimbursement was explored beginning by distinguishing between population health,
public health, and community health, emphasizing the data-driven nature of population health in
contrast with the broader preventive focus of public health (Kindig & Stoddart, 2003; Bresnick,
2023). The central role of clinicians as data producers was highlighted, showcasing how the
information they document feeds advanced analytics and decision-making tools used in both care
delivery and policy evaluation (Rhayha et al, 2025).

There was an examination of how data informs patient care and public health strategies, with
real-world examples of predictive modeling and clinical dashboards improving outcomes and
efficiency (Wang et al., 2020; Rajkomar et al., 2019). The chapter also covered how data
supports value-based reimbursement models like MACRA, MIPS, BPCI Advanced, and PCF, all
of which tie compensation to performance and outcomes (CMS, 2023; U.S. Department of
Health and Human Services, 2023). PROMs were introduced as vital tools for capturing the
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patient voice and integrating their experiences into performance measurement and care planning
(Black et al., 2019).

MACRA was presented as a pivotal policy shift that institutionalized the use of data in
determining care quality and financial incentives. Finally, we applied these concepts to real-
world settings, exploring how health disparities can be identified, data aggregated, interventions
implemented, and outcomes measured to improve care for underserved populations (CDC, 2022;
Cho et al., 2024).

Ultimately, effective data use is essential for improving individual and population health,
promoting equity, and achieving fiscal responsibility. Leaders must consider documentation
burden, model transparency, and program feasibility to ensure data-driven strategies are both
effective and equitable. Understanding how data flows from clinicians to analysts, how it affects
reimbursement, and how it informs care is essential for any healthcare administrator. By
mastering tools like PROMs, MIPS, and MACRA, and learning to analyze population trends,
healthcare administrators can help shape a future where quality care is available for all
populations.
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Frontline Lens — Chapter 6: Population Health and Data
Using Data for Health Equity

Population health looks at outcomes for groups of people, not just individuals. Data from EHRs,
surveys, and community sources can highlight health disparities and guide interventions. For
frontline leaders, the key is learning how to use this data responsibly, respecting privacy, and
improving equity.

Discussion Questions

e What’s the difference between population health and individual care?

e How can collecting data on social determinants of health (like food access or housing)
improve patient outcomes?

e Why is protecting privacy important when collecting community health data?

e What role can frontline managers play in helping patients understand health programs
based on data?

Case Study

Case Study: Food Insecurity Screening
A clinic adds two screening questions about food insecurity to its patient intake form. Staff
wonder how to use the information.

Frontline Tasks:

e Identify one way this data could help improve care.
e Suggest one action a manager could take to connect patients with resources.

Suggested Readings

e CDC (2024). Social determinants of health: Know what affects health.
e ASTHO (2024). Data modernization primer.

Instructor Notes
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e Encourage students to share community examples (e.g., free clinics, food programs).
e Assign a short reflection on “what population health means for my community.”
e Focus discussions on practical frontline actions, not abstract policy.
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Executive Lens: Analytics, Equity, and Data-Driven Policy —
Chapter 6: Population Health, Public Health, and Community
Health Data

Population health, public health, and community health represent overlapping but distinct
approaches to improving outcomes for groups of people. At the center of each is data — clinical
data from electronic health records, claims data from payers, and social determinants of health
(SDOH) collected through surveys and community tools. The challenge for healthcare leaders is
not only how to collect and integrate this information, but how to use it responsibly to improve
equity, efficiency, and long-term health outcomes.

Data-driven approaches to health are powerful but complex. They can inform interventions that
reduce disparities, predict risks, and guide policy, but they also raise difficult questions about
privacy, ownership, and governance. The way in which data is applied can either reduce
inequities or inadvertently reinforce them, depending on how systems are designed.

Leaders must therefore consider population and community health data not just as a technical
resource, but as a strategic and ethical tool. This requires evaluating policies that govern health
data, understanding global approaches to equity and health system performance, and ensuring
that analytics support patient-centered care while promoting trust across diverse populations.

The graduate lens encourages students to see population health data not just as an analytic tool,
but as a mechanism of accountability, policy leverage, and ethical responsibility.

Advanced Discussion Questions
Equity & SDOH

e How can healthcare leaders ensure that population health data initiatives reduce
disparities rather than reinforce systemic inequities?

Policy Impact

e Evaluate a U.S. policy (e.g., ACA community health needs assessments, CMS
Accountable Health Communities) that leverages population health data. Has it
meaningfully improved outcomes?

Global Perspective
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e Compare how the U.S. uses population health data with a single-payer system (e.g.,
Canada, U.K., or Nordic countries). What advantages or drawbacks does each approach
create?

Data Governance

e  Who should “own” population health data — patients, providers, payers, or
governments? What governance model best protects privacy while promoting innovation?

Critical Case Study

Case Study: Addressing Food Insecurity through Data Integration

A metropolitan health system partners with local community organizations to address food
insecurity by integrating SDOH screening data into its EHR. While the program shows promise,
concerns arise about data privacy, data-sharing agreements, and long-term funding.

Executive Tasks:

e Map stakeholders and their interests (patients, providers, community orgs, payers,
government).

e Develop a data governance framework addressing privacy, accountability, and equity.

e Propose a policy recommendation for scaling the initiative statewide, including funding
mechanisms and performance metrics.

e Deliver findings in a policy brief for state legislators.

Recommended Graduate Readings (Recent 2023-2025)

Yan, A. S., Holmgren, A. J., & Patel, V. (2025). Adoption of health information technologies by
area deprivation: Trends 2018-2023. JAMA Health Forum, 6(1), €238326.
https://jamanetwork.com/journals/jama-health-forum/fullarticle/2838326

Centers for Disease Control and Prevention. (2024, May 15). Social determinants of health:
Know what affects health. U.S. Department of Health & Human Services.
https://www.cdc.gov/public-health-gateway/php/about/social-determinants-of-health.html

Association of State and Territorial Health Officials. (2024). Data modernization primer: A
toolkit for public health leaders. ASTHO. https://www.astho.org/topic/toolkit/how-to-modernize-
data-infrastructure/
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Institute for Health Metrics and Evaluation. (2025). Global Burden of Disease Study (GBD).
University of Washington. https://www.healthdata.org/research-analysis/gbd

Organisation for Economic Co-operation and Development. (2022). Health data governance for
the digital age: Implementing the OECD recommendation on health data governance. OECD
Publishing. https://doi.org/10.1787/68b60796-en

Instructor Notes

e Encourage students to debate the tension between population health investment and
short-term financial pressures in healthcare organizations.

e Use role-play simulations (students act as CIOs, public health directors, and community
health leaders) to navigate decisions on SDOH data collection and resource allocation.

e Require executive-style deliverables such as policy briefs, board presentations, or
strategic plans that connect analytics to measurable health equity outcomes.

e Incorporate global comparisons to highlight differences between U.S. population health
initiatives and international models (e.g., WHO digital health strategy, NHS public health
data integration).
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on October 16, 2025. Because the internet is always changing, some online content may no
longer be available or may have been significantly revised since that time. For additional context
on using these references, please refer to the Reference Access Disclaimer located in the Master
References section.

Adler-Milstein, J., & Jha, A. K. (2017). HITECH Act drove large gains in hospital electronic
health record adoption. Health Affairs, 36(8), 1416—1422.
https://www.healthaffairs.org/doi/10.1377/hlthaff.2016.1651

Berenson, R. A., & Rice, T. (2015). Beyond measurement and reward: Methods of motivating
quality improvement and accountability. Health Services Research, 50(Suppl 2), 2155-2186.
https://doi.org/10.1111/1475-6773.12413

Black, N., Burke, L., Forrest, C. B., Sieberer, U. H., Ahmed, S., Valderas, J. M., Bartlett, S. J., &
Alonso, J. (2016). Patient-reported outcomes: Pathways to better health, better services, and
better societies. Quality of Life Research, 25(5), 1103—1112. https://doi.org/10.1007/s11136-015-
1168-3

Brands, M., Gouw, S., Beestrum, M., Cronin, R., Fijnvandraat, K., & Badawy, S. (2022).
Patient-centered digital health records and their effects on health outcomes: Systematic review.
Journal of Medical Internet Research, 24(12), e43086. https://doi.org/10.2196/43086

Bresnick, J. (2023, May 15). How do population health, public health, and community health
differ? TechTarget HealthTechAnalytics.
https://www.techtarget.com/healthtechanalytics/feature/How-do-population-health-public-health-
community-health-differ

Burdick, H., Pino, E., Gabel-Comeau, D., McCoy, A., Gu, C., Roberts, J., Le, S., Slote, J.,
Pellegrini, E., Green-Saxena, A., Hoffman, J., & Das, R. (2020). Effect of a sepsis prediction
algorithm on patient mortality, length of stay and readmission: A prospective multicentre clinical

outcomes evaluation of real-world patient data from US hospitals. BMJ Health & Care
Informatics, 27(1), e100109. https://doi.org/10.1136/bmjhci-2019-100109

Campanella, P., Vukovic, V., Parente, P., Sulejmani, A., Ricciardi, W., & Specchia, M. L.
(2021). Mechanisms and impact of public reporting on physicians and hospitals’ performance: A
systematic review. PLOS ONE, 16(2), €0247297. https://doi.org/10.1371/journal.pone.0247297

Centers for Disease Control and Prevention. (2021). Social determinants of health.
https://www.cdc.gov/socialdeterminants/index.htm

173 |Page


https://www.healthaffairs.org/doi/10.1377/hlthaff.2016.1651
https://doi.org/10.1111/1475-6773.12413
https://doi.org/10.1007/s11136-015-1168-3
https://doi.org/10.1007/s11136-015-1168-3
https://doi.org/10.2196/43086
https://www.techtarget.com/healthtechanalytics/feature/How-do-population-health-public-health-community-health-differ
https://www.techtarget.com/healthtechanalytics/feature/How-do-population-health-public-health-community-health-differ
https://doi.org/10.1136/bmjhci-2019-100109
https://doi.org/10.1371/journal.pone.0247297
https://www.cdc.gov/socialdeterminants/index.htm

Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

Centers for Disease Control and Prevention. (2022). What is population health?
https://archive.cdc.gov/#/details ?url=https://www.cdc.gov/pophealthtraining/whatis.html

Centers for Medicare & Medicaid Services. (2023). Quality Payment Program: MIPS overview.
https://qpp.cms.gov/mips/overview

Centers for Medicare & Medicaid Services. (2024). Hospital Value-Based Purchasing (VBP)
Program. https://www.cms.gov/medicare/quality/value-based-programs/hospital-purchasing

Centers for Medicare & Medicaid Services. (n.d.). Quality Payment Program: MIPS quality
performance category. https://qpp.cms.gov/mips/quality-requirements

Centers for Medicare & Medicaid Services Innovation Center. (2023). Bundled Payments for
Care Improvement (BPCI) Advanced. https://innovation.cms.gov/innovation-models/bpci-
advanced

Centers for Medicare & Medicaid Services Innovation Center. (2023). Primary Care First (PCF)
Model. https://www.cms.gov/priorities/innovation/innovation-models/primary-care-first-model-

options

Cho, J., Cromer, A. M., Cook, L. J., Franz, C., Zhang, R. Y., Zucker, J., Onukwugha, E., &
Kharrazi, H. (2024). Using structured data and free-text provider notes to identify patients’ social
needs. Journal of the American Medical Informatics Association, 31(10), PMC11521376.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11521376/

Frist, B. (2005). Health care in the 21st century. New England Journal of Medicine, 352(3), 267—
272. https://www.nejm.org/doi/full/10.1056/NEJMsa045011

Gama, J., Zliobaité, L, Bifet, A., Pechenizkiy, M., & Bouchachia, A. (2014). A survey on
concept drift adaptation. ACM Computing Surveys, 46(4), 1-37. https://doi.org/10.1145/2523813

Jensen, P. B., Jensen, L. J., & Brunak, S. (2012). Mining electronic health records: Towards
better research applications and clinical care. Nature Reviews Genetics, 13(6), 395-405.
https://doi.org/10.1038/nrg3208

Kharrazi, H., Lasser, E. C., Yasnoff, W., Loonsk, J., Advani, A., Lehmann, H. P., Chin, D. C., &
Weiner, J. P. (2017). A proposed national research and development agenda for population
health informatics: Summary recommendations from a national expert workshop. Journal of the
American Medical Informatics Association, 24(1), 2—12. https://doi.org/10.1093/jamia/ocv210

Kindig, D., & Stoddart, G. (2003). What is population health? American Journal of Public
Health, 93(3), 380—-383. https://pmc.ncbi.nlm.nih.gov/articles/PMC1447747/

174 |Page


https://archive.cdc.gov/#/details?url=https://www.cdc.gov/pophealthtraining/whatis.html
https://qpp.cms.gov/mips/overview
https://www.cms.gov/medicare/quality/value-based-programs/hospital-purchasing
https://qpp.cms.gov/mips/quality-requirements
https://innovation.cms.gov/innovation-models/bpci-advanced
https://innovation.cms.gov/innovation-models/bpci-advanced
https://www.cms.gov/priorities/innovation/innovation-models/primary-care-first-model-options
https://www.cms.gov/priorities/innovation/innovation-models/primary-care-first-model-options
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11521376/
https://www.nejm.org/doi/full/10.1056/NEJMsa045011
https://doi.org/10.1145/2523813
https://doi.org/10.1038/nrg3208
https://doi.org/10.1093/jamia/ocv210
https://pmc.ncbi.nlm.nih.gov/articles/PMC1447747/

Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

Motofelea, A. C., Mihaescu, A., Olariu, N., Marc, L., Chisavu, L., Pop, G. N., Crintea, A., Jura,
A. M. C., Ivan, V. M., Apostol, A., & Schiller, A. (2025). Machine learning models for
predicting mortality in hemodialysis patients: A systematic review. Applied Sciences, 15(10),
5776. https://doi.org/10.3390/app15105776

National Academies of Sciences, Engineering, and Medicine. (2019). Integrating social care into
the delivery of health care: Moving upstream to improve the nation’s health. National
Academies Press. https://doi.org/10.17226/25467

National Association of Community Health Centers. (2016). PRAPARE: Protocol for responding
to and assessing patients’ assets, risks, and experiences. http://www.nachc.org/research-and-

data/prapare

Office of the National Coordinator for Health Information Technology. (2023). Office-based
physician electronic health record adoption. https://www.healthit.gov/data/quickstats/office-
based-physician-electronic-health-record-adoption

Rajkomar, A., Dean, J., & Kohane, 1. (2019). Machine learning in medicine. New England
Journal of Medicine, 380(14), 1347—1359. https://doi.org/10.1056/NEJMral814259

Rhayha, R., El Ouali Lalami, A., El Malki, H., Merabti, A., El Hilaly, J., Mahla, T., Bahli, B., &
Alaoui Ismaili, A. (2025). Factors influencing clinician performance post-electronic health
record implementation: An empirical analysis in Moroccan hospitals. BMC Health Services
Research, 25, 324. https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-025-
12438-w

U.S. Department of Health and Human Services, Office of the Assistant Secretary for Planning
and Evaluation. (2023, September). The impact of alternative payment models 2012—-2022.
https://aspe.hhs.gov/sites/default/files/documents/331ef819085bf78627bfd59e3bcdbeel/The-
Impact-of-Alternative-Payment-Models-2012-2022.pdf

University of Mississippi Medical Center. (2020). Telehealth: Keeping Mississippians healthier
and safer. https://www.umc.edu/Telehealth/

Wang, Y., Kung, L., & Byrd, T. A. (2020). Big data analytics: Understanding its capabilities and
potential benefits for healthcare organizations. Technological Forecasting and Social Change,
126, 3—13. https://doi.org/10.1016/j.techfore.2015.12.019

World Health Organization. (2025). Public health. https://www.who.int/initiatives

Yan, L., Zhang, H.-T., Xiao, Y., Wang, M., Sun, C., Liang, J., Li, S., Zhang, M., Guo, Y., Xiao,
Y., Tang, X., Cao, H., Tan, X., Huang, N., Jiao, B., Luo, A., Cao, Z., Xu, H., & Yuan, Y. (2020).
Prediction of criticality in patients with severe COVID-19 using three clinical features:

175|Page


https://doi.org/10.3390/app15105776
https://doi.org/10.17226/25467
http://www.nachc.org/research-and-data/prapare
http://www.nachc.org/research-and-data/prapare
https://www.healthit.gov/data/quickstats/office-based-physician-electronic-health-record-adoption
https://www.healthit.gov/data/quickstats/office-based-physician-electronic-health-record-adoption
https://doi.org/10.1056/NEJMra1814259
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-025-12438-w?utm_source=chatgpt.com
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-025-12438-w?utm_source=chatgpt.com
https://aspe.hhs.gov/sites/default/files/documents/331ef819085bf78627bfd59e3bcdbce0/The-Impact-of-Alternative-Payment-Models-2012-2022.pdf
https://aspe.hhs.gov/sites/default/files/documents/331ef819085bf78627bfd59e3bcdbce0/The-Impact-of-Alternative-Payment-Models-2012-2022.pdf
https://www.umc.edu/Telehealth/
https://doi.org/10.1016/j.techfore.2015.12.019
https://www.who.int/initiatives

Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

Development of a machine learning-based prognostic model with clinical data in Wuhan.
medRxiv. https://doi.org/10.1101/2020.02.27.20028027

176 |Page


https://doi.org/10.1101/2020.02.27.20028027

Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

Chapter 7: Revenue Cycle and Healthcare IT Systems

Learning Objectives
By the end of this chapter, you should be able to:

1. Explain the importance of accurate and complete clinical data in optimizing hospital
revenue.

2. Analyze how data accuracy and availability influence patient throughput and operational
efficiency.

3. Identify common points in the care process where charge capture occurs and their impact
on revenue integrity.

4. Assess the operational and financial consequences of poor throughput management,
including re-admissions and service bottlenecks.

5. Evaluate the regulatory, technological, and market forces driving changes in revenue
cycle management.

6. Describe ICD-10 coding standards and their fiscal implications for healthcare
organizations.

7. Differentiate between the front-end, middle, and back-end functions of the revenue cycle.

8. Define healthcare charge integrity and explain the financial impact of missing or
inaccurate charges.

9. Discuss the role of the revenue cycle team in enhancing the patient financial experience.

10. Identify ways in which data analytics influence reimbursement rates and payer
negotiations.

Chapter 7 Introduction

Revenue cycle management (RCM) forms the financial core of healthcare organizations,
incorporating all clinical and administrative processes required to capture, manage, and collect
patient service revenue (Athenahealth, 2024; Invensis, 2023). RCM extends beyond billing and
collections to include patient access, insurance verification, charge capture, coding, claims
submission, payment posting, and denial management (AHA, 2024). In the current healthcare
environment, integrating healthcare information technology (HIT) into RCM is critical for
regulation compliance, operational efficiency, and optimized reimbursement (HIMSS, 2023;
ONC, 2023). Organizations leverage analytics not only for reporting but also to manage
profitability, payer negotiations, and throughput. Small or rural providers often will encounter
high implementation costs, workflow disruptions, and increased staffing requirements (AHA,
2024).
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Throughout this chapter, the revenue cycle is examined from intake to final payment,
emphasizing the role of HIT in streamlining workflows, improving charge capture, and enabling
data-driven decision-making. Key topics include coding and compliance challenges (AHIMA,
2024), pricing transparency and legislative reforms such as the One Big Beautiful Bill Act
(OBBBA) H.R. 1 (2025), payer-provider contract negotiations (Centers for Medicare &
Medicaid Services [CMS], 2024), throughput and readmissions, durable medical equipment
(DME) management, and revenue cycle variations across hospitals, ambulatory clinics, and long-
term care facilities (U.S. Congress, 2025).

Also highlighted is the strategic responsibilities of frontline managers in aligning operational
processes with financial goals. By leveraging HIT capabilities, enforcing documentation
standards, monitoring denial trends, and fostering cross-department collaboration, managers can
enhance both revenue integrity and patient satisfaction (Healthcare Financial Management
Association [HFMA], 2023; Medical Group Management Association [MGMA], 2023). In an
increasingly regulated and competitive healthcare landscape, mastering RCM is essential to
sustaining financial health while ensuring the delivery of high-quality, patient-centered care.

Section 7.1 Overview of the Revenue Cycle

The revenue cycle includes all administrative and clinical steps needed to capture, manage, and
collect revenue for services provided. It begins with patient access and continues through claim
submission, payment reconciliation, and collections, requiring careful coordination between
clinical, administrative, and financial staff (Athenahealth, 2024; Invensis, 2023). Each stage
offers opportunities for improving efficiency but also risks potential revenue loss, which
highlights the importance of precise data capture, payer compliance, and prompt follow-up
(AHA, 2024).

Stages of the Revenue Cycle

A more granular breakdown of the RCM process includes the following interconnected steps
(Invensis, 2023):

e Pre-registration and Registration — This stage involves verifying patient insurance
eligibility, collecting demographic information, and securing prior authorizations when
necessary. Effective use of HIT tools such as real-time eligibility verification can prevent
downstream denials by ensuring coverage compliance from the outset (HIMSS, 2023).
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e Insurance Verification — Checking patient coverage and benefits in real-time to reduce
denial risk.

e Point-of-Service Collections — Many organizations require patients to meet deductibles
or copayments before receiving services. Clear communication of these obligations,
supported by patient-facing cost estimation tools, can improve upfront collections and
reduce bad debt (MGMA, 2023). From the patient perspective, high point-of-service
costs can also deter timely care, raising access and equity concerns that organizations
should monitor and mitigate.

e Charge Capture — Services documented in the electronic health record (EHR) are
translated into billable medical codes (ICD, CPT) for billing. Automated charge capture
systems integrated with clinical workflows reduce manual entry errors and help ensure no
services are omitted from billing (ONC, 2023).

e Claim Submission — Submitting organized claims then transmitted to payers, often
electronically through revenue cycle management (RCM) software. Clean claim rates can
be improved through automated claim scrubbing, which detects errors before submission
(HIMSS, 2023).

e Payment Posting and Reconciliation — Payments are matched to submitted claims, and
discrepancies are flagged for review. This process ensures that contractual adjustments
are applied correctly and underpayments are addressed promptly (HFMA, 2023).

¢ Denial Management and Appeals — Coding errors, missing authorizations, or deviations
from payer-specific rules can result in claim denials. A structured denial management
process by performing root cause analysis and filing timely appeals are supported by
analytics tools enabling organizations to identify denial trends and implement preventive
measures (AHIMA, 2024). Analytics are also leveraged to strengthen payer negotiations,
optimize service-line profitability, and identify new areas for competitive advantage.

e Accounts Receivable (AR) follow up and Patient Collections — After insurance
payments are applied, the remaining patient responsibility is billed and collected.
Offering online payment portals and flexible payment plans can increase patient
satisfaction and improve collection rates (MGMA, 2024).

When managed effectively, RCM ensures timely and accurate reimbursement while supporting
organizational sustainability by reducing administrative waste and enhancing patient satisfaction.
The integration of healthcare information technology (HIT) across all stages, from registration
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through collections, further enables data-driven decision-making, operational efficiency, and
proactive denial prevention, positioning healthcare organizations for long-term success (AHA,
2024; HIMSS, 2023).

Section 7.2 The Role of HIT in Revenue Cycle Management

Healthcare Information Technology (HIT) has become a cornerstone of modern revenue cycle
management (RCM), enabling healthcare organizations to streamline operations, enhance
accuracy, and optimize financial performance. By integrating clinical documentation,
scheduling, billing, and analytics functions, HIT systems provide a unified platform that supports
every stage of the revenue cycle (American Hospital Association [AHA], 2024; Healthcare
Information and Management Systems Society [HIMSS], 2023).

Why Revenue Cycle Management Matters Today

Modern challenges, including reimbursement shortfalls, workforce shortages, and increased
payer scrutiny, have made optimized revenue cycle management (RCM) systems more critical
than ever. Between 2021 and 2023, U.S. healthcare organizations faced labor cost increases
exceeding $40 billion, while reimbursement growth failed to keep pace with inflation (BRG,
2023). These pressures underscore the need for digital RCM transformation that maximizes
efficiency, ensures compliance, and safeguards cash flow.

Healthcare Information Technology (HIT) lies at the center of this transformation. One of its
primary advantages is electronic health record (EHR) integration, which allows clinical
documentation to automatically generate charge data. This automation reduces manual entry
errors, eliminates redundancies, and accelerates claim submission, while providing coding and
billing teams immediate access to accurate, up-to-date clinical information, improving coding
accuracy and compliance with payer requirements (ONC, 2023; AHIMA, 2024).

Other HIT-enabled tools strengthen RCM performance across the revenue cycle. Eligibility
verification systems conduct real-time insurance checks before services are rendered, preventing
denials related to coverage gaps and improving point-of-service collections (MGMA, 2023).
Computer-assisted coding (CAC) and natural language processing (NLP) technologies help
coders assign precise ICD-10 and CPT codes based on clinical documentation, reducing
compliance risks and accelerating reimbursement (AHIMA, 2024).

Advanced technologies like artificial intelligence (Al) and automation are driving significant
efficiency gains. Omega Healthcare, for example, uses Al-enabled document processing to
automate 60—70% of routine transactions, saving more than 15,000 employee hours monthly and
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cutting turnaround times in half (Business Insider, 2025). The American Hospital Association
has also highlighted AI’s potential to reduce staffing burdens and improve responsiveness in
denial management (AHA, 2024).

Finally, analytics and reporting capabilities within RCM software provide leaders with visibility
into key performance indicators such as clean claim rates, denial trends, and days in accounts
receivable. These insights enable process improvements, informed resource allocation, and
targeted staff training (HFMA, 2023). Predictive analytics further enhance results by flagging
high-risk claims before submission, enabling preemptive corrections that reduce denials and
strengthen cash flow (HIMSS, 2023).

Together, these capabilities make modern RCM not just a back-office necessity but a strategic
asset, helping healthcare organizations remain financially resilient while delivering high-quality,
patient-centered care. Realizing these benefits depends on organizational capacity; some
providers face capital, staffing, and training constraints that limit full adoption.

RCM Market Outlook

The global revenue cycle management (RCM) market is expanding rapidly driven by the
urgency to modernize billing systems, enhance revenue integrity, and adopt analytics-driven
strategies as healthcare organizations seek to improve financial performance and operational
efficiency, with projections estimating it will reach USD 453 billion by 2034, growing at a
compound annual growth rate (CAGR) of about 11.5% (Towards Healthcare, 2025). This
growth is driven by the urgent need to modernize billing systems, enhance revenue integrity, and
leverage analytics-driven strategies that proactively identify revenue leakage, reduce claim
denials, and improve cash flow.

Interoperability capabilities ensure seamless data exchange between hospitals, ambulatory
clinics, long-term care facilities, payers, and clearinghouses. This promotes continuity of care,
reduces administrative delays, and ensures that claims include all necessary information to meet
payer requirements (ONC, 2023). By aligning clinical and financial systems, interoperability
supports accurate billing while improving patient outcomes through better care coordination
(HIMSS, 2023).

HIT transforms revenue cycle management from a reactive process into a proactive, data-driven
function. By embedding automation, real-time analytics, Al, and interoperability into daily
workflows, healthcare organizations can reduce claim errors, accelerate reimbursements, and
maintain compliance in an increasingly complex payer landscape (AHA, 2024; ONC, 2023). The
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result is a more resilient revenue cycle that supports both financial sustainability and high-quality
patient care.

Section 7.3 Coding, Compliance, and Claim Denials

Healthcare Information Technology (HIT) systems play a pivotal role in enhancing revenue
cycle performance. By integrating clinical documentation, billing systems, and analytics
platforms, HIT enables real-time eligibility verification, accurate coding, and faster claims
submission. Advanced RCM platforms use interoperability standards to ensure seamless data
exchange between providers, payers, and clearinghouses, reducing delays caused by manual
processes (American Hospital Association, 2024). Predictive analytics embedded in these
systems can proactively identify potential denials, optimize scheduling, and improve resource
allocation. Patient-facing portals and mobile applications increase transparency, enabling
patients to view estimates, pay bills, and communicate with billing staff, improving collections
and patient satisfaction simultaneously (Athenahealth, 2024). To avoid widening disparities,
organizations should pair digital tools with multilingual assistance, non-digital options, and
outreach to low-connectivity populations.

Accurate medical coding is essential to securing timely and appropriate reimbursement for
healthcare services. The process translates clinical documentation into standardized codes, ICD-
10-CM for diagnoses and CPT/HCPCS for procedures, that payers use to determine coverage
and payment. These codes must be accurate, complete, and compliant with payer contracts and
regulatory requirements to avoid delays, underpayments, or denials (American Health
Information Management Association [AHIMA], 2024).

Credentialed professionals such as Registered Health Information Administrators (RHIA)
and Registered Health Information Technicians (RHIT) play a key role in maintaining
compliance.

e RHIAs hold a bachelor’s degree in Health Information Management from a CAHIIM-
accredited program and are certified through AHIMA. They oversee entire health
information systems, ensure compliance with regulatory requirements, and lead policy
development to improve coding quality and revenue cycle performance.

e RHITSs hold an associate degree from a CAHIIM-accredited program and certification
through AHIMA. They perform hands-on coding, verify documentation accuracy, and
ensure claims meet payer requirements. Both RHIAs and RHITs work closely with
Certified Professional Coders (CPCs) and Certified Coding Specialists (CCSs) to
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bridge the gap between clinical documentation and financial reimbursement (AHIMA,

2024).
Compliance standards in coding are guided by national regulations, including the ICD-10-CM
Official Guidelines for Coding and Reporting, Current Procedural Terminology (CPT®)
guidelines, and the National Correct Coding Initiative (NCCI) edits. Organizations are also
obligated to follow HIPAA privacy and security requirements, ensuring that protected health
information (PHI) remains secure throughout the billing process (Centers for Medicare &
Medicaid Services [CMS], 2024).

Automation and artificial intelligence (Al) are significantly reshaping revenue cycle operations.
Al-powered tools can assign ICD-10 and CPT codes, flag incomplete documentation, and
prioritize claims for expedited processing (KPMG, 2023). Additionally, machine learning
algorithms estimate the likelihood of claim denials based on historical payer and documentation
patterns, allowing organizations to intervene proactively (Nalla, 2025). As always, these tools
still require human oversight and local validation (by experienced coding professionals) to avoid
propagation of miscoding, model bias, or over-reliance on suggested codes. These advances not
only improve cash flow but also reduce administrative burden on revenue cycle teams.

Cloud-based RCM systems have also become a priority for healthcare organizations, offering
scalability, faster updates, and reduced IT maintenance costs (HIMSS, 2023). Cloud-enabled
interoperability allows integration with electronic health records (EHRs) and clearinghouses,
ensuring that claim data is complete, accurate, and compliant with payer requirements. In
addition, secure cloud storage supports HIPAA compliance and facilitates multi-location
coordination, particularly for health systems with diverse care settings.

Beyond these strategic benefits, revenue cycle efficiency depends on HIT’s ability to integrate
clinical documentation, scheduling, billing, and analytics into one seamless process. All of this is
dependent, of course, on the quality of data (input) by clinicians. Additionally, revenue cycle
efficiency depends on:

e EHR Integration: Clinical documentation automatically generates charge data, reducing
manual entry errors.

e Eligibility Verification Tools: Real-time insurance checks prevent denials caused by
coverage lapses.

e Coding Assistance: Computer-Assisted Coding (CAC) supports ICD-10 and CPT code
accuracy without replacing certified coders.
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e Analytics and Reporting: Dashboards monitor claim turnaround, denial trends, and payer
contract performance.

Common Causes of Claim Denials
Common denial reasons include:

e Incorrect Code Selection — Using the wrong CPT or ICD-10 code for the documented
service.

o Lack of Medical Necessity — Documentation does not meet payer standards for
coverage.

e Missing or Incomplete Documentation — Absence of required clinical details to support
billing.

e Bundling/Unbundling Errors — Misapplication of coding rules that group or separate
services incorrectly.

e Timely Filing Errors — Claims submitted after payer deadlines.

Claim Denials and Impact on Patients

Claim denials have significant repercussions not only for healthcare organizations but also for
patients. When a claim is denied, patients may be unexpectedly responsible for large out-of-
pocket costs, leading to financial strain, treatment delays, or avoidance of necessary care
(American Hospital Association [AHA], 2022). This process can also create confusion and stress
as patients navigate appeals or attempt to understand denial reasons (Kaiser Family Foundation
[KFF], 2023). For individuals with chronic conditions, repeated denials can disrupt continuity of
care and worsen health outcomes (Commonwealth Fund, 2022). Denials can shift the financial
burden from the payer to the patient, create barriers to timely care, and undermine trust in the
healthcare system.

Key Impacts on Patients Include:

e Unexpected Financial Burden — Denials can leave patients responsible for large out-of-
pocket expenses they did not anticipate, which can cause immediate financial strain or
even long-term debt (AHA, 2022).

e Treatment Delays or Interruptions — Patients may delay or forego medically necessary
treatments while appealing denials or attempting to secure alternative funding, potentially
worsening their condition.
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e Avoidance of Necessary Care — Fear of incurring high costs can lead patients to avoid
diagnostic tests, follow-up appointments, or prescriptions, jeopardizing their health
outcomes.

e Administrative and Emotional Stress — Navigating complex appeal processes,
deciphering explanation of benefits (EOB) documents, and communicating with both
providers and insurers can create confusion, frustration, and anxiety (KFF, 2023).

e Disruption in Continuity of Care — For patients with chronic illnesses, repeated denials
for essential services or medications can interrupt treatment regimens, leading to disease

progression, avoidable hospitalizations, and diminished quality of life (Commonwealth
Fund, 2022).

e Erosion of Patient-Provider Trust — Denials may leave patients questioning whether
their provider or insurer is acting in their best interest, particularly when medically
necessary care is not covered.

o Impact on Health Equity — Patients with limited health literacy, language barriers, or
fewer financial resources may be disproportionately affected, as they are less able to
navigate appeals or cover denied costs out-of-pocket.

By understanding the patient-level consequences of claim denials, healthcare organizations can
strengthen their denial prevention strategies, improve patient communication, and provide
targeted support for vulnerable populations. Addressing claim denials proactively not only
safeguards provider revenue but also protects patients from financial instability and reduced
access to timely, high-quality care. This not only protects revenue but also enhances patient trust
and long-term engagement in care.

Claim Denials and Impact on Healthcare Organizations

Denials create administrative burdens, increase accounts receivable (A/R) days, and reduce cash
flow. According to AHIMA (2024), coding errors cost U.S. healthcare organizations billions
annually in lost revenue and rework. In addition to financial strain, chronic denial issues can
erode payer relationships and negatively affect an organization’s quality metrics under value-
based payment models (Healthcare Financial Management Association [HFMA], 2023).

Key Impacts on Healthcare Organizations Include:

e Increased Administrative Burden — Staff must dedicate significant time to identifying
denial reasons, gathering additional documentation, and resubmitting claims, leading to
higher labor costs and reduced productivity.

o Extended Accounts Receivable (A/R) Days — Denials delay payment, increasing the
number of days revenue remains outstanding, which can strain operational cash flow.
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e Lost Revenue from Unrecoverable Claims — Some denials cannot be successfully
appealed, resulting in permanent revenue loss; according to AHIMA (2024), coding
errors alone cost U.S. healthcare organizations billions annually in lost revenue and
rework.

o Higher Operational Costs — Resources spent on rework, including overtime pay,
additional training, and third-party collection services, increase the cost of revenue
recovery.

o Negative Impact on Quality Metrics — In value-based payment models, unresolved or
frequent denials can hurt quality scores, as missing claims data or delayed reporting
affects performance measurement (HFMA, 2023).

o Strained Payer Relationships — Persistent denial trends can create tension with insurers,
complicating contract negotiations and potentially leading to unfavorable reimbursement
terms.

e Reduced Staff Morale — Repeated rework and administrative pressure can lead to
burnout among billing and coding teams, further reducing accuracy and efficiency.

e Missed Opportunities for Process Improvement — Organizations without robust denial
analytics may fail to identify systemic issues, such as recurring documentation errors or
payer-specific coding requirements, allowing the problem to persist.

Addressing claim denials proactively through denial trend analysis, staff education, and
integrated health information technology (HIT) solutions can reduce administrative waste,
protect revenue, and maintain strong payer relationships. By treating denial prevention as a
strategic priority rather than a reactive function, organizations can improve both financial
performance and care delivery outcomes.

Technology’s Role in Reducing Coding-Related Denials

Healthcare Information Technology (HIT) plays a pivotal role in denial prevention as it has
evolved from a supportive element of the revenue cycle to a central driver of denial prevention
and revenue integrity. Modern tools such as Computer-Assisted Coding (CAC) systems,
powered by natural language processing (NLP), analyze clinical documentation to suggest
accurate ICD-10, CPT, and HCPCS codes. This reduces human error, improves coding precision,
and ensures alignment with payer-specific requirements (HIMSS, 2023). Predictive analytics
further enhance performance by identifying high-risk claims prior to submission, allowing for
targeted review and correction.
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Integrated denial management platforms track trends, generate real-time alerts, and automate
documentation retrieval to streamline the appeals process. Embedding these technologies into
clinical and billing workflows not only improves coding accuracy but also reduces administrative
workload and strengthens cash flow.

When supported by credentialed coding professionals and robust compliance practices, these
advanced HIT solutions become powerful tools for safeguarding revenue, maintaining regulatory
compliance, and preserving patient trust (AHIMA, 2024; AHA, 2022). The use of automation,
Al, interoperability, and cloud-based systems allows organizations to adapt quickly to payer
demands, remain compliant with HIPAA and other regulations, and provide a smoother patient
financial experience (KPMG, 2023; Nalla, 2025).

In an increasingly complex healthcare environment, proactive investment in HIT-enabled denial
prevention not only protects financial stability but also positions providers to remain competitive
while improving patient outcomes.

Section 7.4 Pricing Transparency and Legislative Impacts

Pricing transparency in healthcare is intended to empower patients with the information needed
to make informed decisions about their care, while also fostering competition among providers to
control costs. Since January 1, 2021, the federal Hospital Price Transparency Rule has required
hospitals to publish clear, accessible pricing information online for at least 300 common
services, listing both gross charges and negotiated rates (Centers for Medicare & Medicaid
Services [CMS], 2023).

Compliance with this rule has been inconsistent. According to Turquoise Health’s 2023 report,
while compliance rates have improved since the regulation took effect, nearly 30% of hospitals
surveyed still fail to meet the full requirements. Common deficiencies include incomplete data
sets, difficult-to-navigate websites, or burying the information in ways that make it inaccessible
to patients (Turquoise Health, 2023).

A lack of transparency not only undermines the intent of the rule but also affects the revenue
cycle. When patients cannot anticipate costs, disputes over billing are more likely, leading to
delayed payments, increased bad debt, and reputational harm for providers (American Hospital
Association [AHA], 2023). Additionally, gaps in pricing visibility may increase payer scrutiny,
resulting in more preauthorization requirements or post-service claim reviews that slow
reimbursement cycles.
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The Affordable Care Act (ACA) further impacts transparency and coverage requirements. The
ACA mandates coverage of essential health benefits and prohibits denials based on preexisting
conditions, influencing payer policies and claim adjudication criteria (U.S. Department of Health
& Human Services [HHS], 2022). While these provisions expand coverage, they can also require
organizations to align documentation and coding practices with broader and sometimes more
complex coverage rules.

In 2025, Congress enacted the One Big Beautiful Bill Act (OBBBA) H.R. 1 (2025), one of the
most significant reforms in healthcare revenue cycle management, standardizing hospital and
insurer compliance reporting for price transparency and requiring quarterly public disclosures of
negotiated rates, cash prices, and denial statistics in accessible formats (U.S. Congress, 2025).
This could have a huge impact on projected Revenue Cycle Growth (Figure 7-1). It also imposes
strict penalties for unreasonable payment delays, defined as payments made more than 30 days
after claim approval, unless justified by specific, allowable circumstances (U.S. Department of
Health & Human Services [HHS], 2025). Additionally, the law established an Independent
Claims Review Board (ICRB) tasked with adjudicating contested denials within 15 business
days, significantly expediting resolution timelines for both patients and providers. The BBB’s
provisions are expected to enhance payer-provider accountability, reduce administrative waste,
and improve revenue cycle efficiency by ensuring timely payments and consistent transparency
standards (AHA, 2025).

Figure 7-1  Global RCM Market Growth (2024-2034, Projected)
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Finally, state-level initiatives are expanding beyond federal mandates. For example, Colorado
and Florida have recently enacted laws requiring ambulatory surgical centers and diagnostic
imaging providers to post cash prices online, extending transparency requirements into outpatient
settings (National Conference of State Legislatures [NCSL], 2023). These developments signal a
growing recognition that pricing transparency is not just a consumer rights issue, it’s a revenue
cycle imperative that affects patient satisfaction, provider solvency, and payer relationships.

Pricing transparency initiatives, federal, state, and now enhanced under the BBB, are reshaping
the financial and operational environment for healthcare organizations. For revenue cycle
leaders, success will depend on integrating these requirements into HIT systems, ensuring that
pricing data is accurate, accessible, and updated in compliance with both federal and state
regulations. Proactive compliance can reduce payment delays, improve patient trust, and position
organizations competitively in a more transparent healthcare market (CMS, 2023; AHA, 2025).

Section 7.5 Payer-Provider Contract Negotiations: Navigating
Market Pressures, Medicaid Cuts, and Technology-Driven
Strategies

Payer-provider contract negotiations are central to determining reimbursement rates, payment
timelines, and service coverage terms. These agreements directly influence an organization’s
revenue cycle performance and can significantly affect patient access to care (Kacik, 2023).
Negotiations typically cover fee-for-service schedules, bundled payment arrangements, and
value-based payment models, each with unique financial and operational implications (Centers
for Medicare & Medicaid Services [CMS], 2024).

In recent years, market pressures such as rising labor costs, inflation, and the shift toward value-
based care have led to more contentious and public contract disputes. In early 2024, for example,
high-profile disagreements between large health systems, including Sutter Health in California
and Advocate Health in the Midwest, and major insurers resulted in temporary network
exclusions, forcing affected patients to either switch providers or pay out-of-network rates
(Evans, 2024). Providers often argue that current reimbursement rates fail to cover the cost of
delivering high-quality care, while insurers counter that excessive rate increases lead to higher
premiums for members (Kacik, 2023). Prolonged disputes can also destabilize networks and
disrupt continuity of care, underscoring the need to balance rate adequacy with affordability and
access.

The increasing adoption of value-based payment arrangements adds another layer of complexity
to these negotiations. Such models tie reimbursement to quality metrics, patient outcomes, and
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cost-efficiency rather than service volume (CMS, 2024). While these approaches can incentivize
better care, they require robust HIT infrastructure to track performance data, report on quality
measures, and meet contractual benchmarks. Without the necessary systems in place, providers
may risk financial penalties or reduced reimbursement rates.

Impact of Medicaid Cuts

Medicaid funding reductions profoundly affect payer-provider negotiations, healthcare access,
and industry financial stability. Because Medicaid is a primary payer for many rural hospitals,
safety-net providers, and long-term care facilities, even modest cuts can create immediate and
severe ripple effects.

Key Impacts Include:

e Coverage Loss for Millions — Up to 11.8 million Americans could lose health coverage,
disproportionately affecting low-income households and rural populations (AP News,
2025). Loss of coverage often results in delayed care, increased reliance on emergency
departments, and poorer health outcomes, particularly for individuals with chronic
illnesses. Rural communities may be especially vulnerable, as provider shortages and
long travel distances compound the challenges of accessing affordable care. Additionally,
losing insurance can have severe financial consequences for families, leading to medical
debt and bankruptcy.

e Increased Uncompensated Care — Eliminating Medicaid expansion could cause
hospitals to lose an estimated $31.9 billion in revenue and incur $6.3 billion in additional
uncompensated care costs in 2026 alone (Urban Institute, 2025), which can quickly erode
already thin operating margins.

e Threats to Rural Hospitals — Many rural facilities rely on Medicaid for a substantial
portion of their revenue; funding cuts can lead to reduced services, workforce reductions,
or full hospital closures, further limiting access to care in underserved regions (Kaufman
et al., 2023), and forcing residents to travel farther for basic and emergency care (AHA,
2025).

e Widespread Rural Hospital Closures and disproportionate Impact on Vulnerable
Populations — Cuts may exacerbate health disparities by reducing access to essential
preventive, maternal, and behavioral health services in communities with the highest
Medicaid enrollment. Over 700 rural hospitals, about one-third of the total, are at risk of
shutting down if proposed Medicaid cuts move forward. In Oklahoma, nearly half of the
state’s rural hospitals (47 of 90) could close, jeopardizing access to emergency, maternal,
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and primary care services in vulnerable communities (Investopedia, 2025, Kiplinger,
2025).

o Strain on Safety-Net Providers — Urban safety-net hospitals and community health
centers that serve large Medicaid populations may face difficult choices between scaling
back services, closing specialized programs, or increasing wait times. Federal Medicaid
spending in rural communities is projected to decline by $137 billion over 10 years,
vastly exceeding the $50 billion allocated through rural health funding initiatives (KFF,
2024).

e Operational Cost Increases for Large Health Systems — As Medicaid coverage
shrinks, larger systems must absorb more charity care and undercompensated services,
placing upward pressure on overall operating costs (American Hospital Association
[AHA], 2023). These increases can strain budgets even for financially strong health
systems, as they are forced to divert funds from capital projects, workforce development,
and service expansion. In some cases, systems respond by consolidating facilities or
reducing less profitable service lines, which can limit patient access in certain regions.
Rising operational costs also complicates strategic planning, particularly for multi-state
systems operating in areas with varying Medicaid eligibility and reimbursement policies.
HIT projects often face cost overruns or unclear returns, so leaders must balance strategic
enthusiasm with fiscal prudence.

o Cost Shifting to Private Insurance — To offset losses from Medicaid cuts, providers
often seek higher reimbursement rates from commercial insurers, which can lead to
increased premiums for privately insured patients (Dobson et al., 2022). This practice,
known as cost shifting, can have a cascading effect: higher premiums may prompt
employers to reduce benefits or pass more costs to employees, and individuals may delay
or forego care due to affordability concerns. Over time, cost shifting can contribute to
broader health system inequities, as private payers bear a disproportionate share of
revenue generation while Medicaid beneficiaries face access barriers.

e Increased Pressure in Payer-Provider Contract Negotiations — Medicaid reductions
raise the stakes during commercial contract talks, as providers seek more favorable terms
to stabilize revenue while payers resist passing costs to members. These negotiations
often become more contentious when public program funding cuts force hospitals and
health systems to rely more heavily on private insurer reimbursement to offset losses.
This dynamic can lead to network disruptions if agreements are not reached, forcing
patients to seek care out-of-network or switch providers. In competitive markets,
prolonged disputes can erode patient loyalty and damage both provider and payer
reputations (American Hospital Association, 2025; Kacik, 2023).

o Potential Declines in Quality and Access — Budget constraints from Medicaid cuts can
limit investments in new technology, facility upgrades, and quality improvement
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initiatives, ultimately impacting patient care outcomes. Hospitals may delay replacing

outdated equipment, postpone expansion projects, or reduce staffing levels in specialty
areas. These limitations can result in longer wait times, reduced service offerings, and

lower performance on quality measures tied to reimbursement. Over time, underserved
and rural communities may be disproportionately affected, widening health disparities

(Kaufman et al., 2023; Commonwealth Fund, 2025).

o Endangering Long-Term Care Capacity — Nursing homes and long-term care facilities
may be forced to reduce staff or close due to reduced Medicaid reimbursements,
disrupting care for elderly residents (American Health Care Association/National Center
for Assisted Living [AHCA/NCAL], 2025). Medicaid is the primary payer for more than
60% of nursing home residents nationwide, so funding cuts directly threaten the stability
of the sector. Facilities facing financial shortfalls may lower staffing ratios, cut
specialized programs, or reduce admissions, potentially compromising quality of care. In
rural areas, closures can leave entire regions without reasonable access to long-term care
services.

Addressing Medicaid funding reductions requires a coordinated approach that includes strategic
contract negotiations, operational efficiency improvements, and targeted advocacy at state and
federal levels. Without mitigation, these cuts risk widening healthcare access gaps, destabilizing
provider finances, and shifting costs throughout the healthcare system.

The Role of Healthcare IT in Contract Negotiations

Healthcare Information Technology (HIT) systems are now indispensable in the preparation,
execution, and monitoring of payer contracts. As contract negotiations grow more complex,
driven by shifting reimbursement models, regulatory requirements, and market pressures,
technology provides the tools needed to analyze, forecast, and monitor performance with
precision. In addition, many organizations pursue these technologies voluntarily to reduce
malpractice exposure, improve brand reputation, and meet patient expectations for digital access.

Key functions of HIT in payer-provider contract negotiations include:

e Advanced Revenue Cycle Management (RCM) Analytics — Modern RCM platforms
can mine historical claims data to uncover patterns in reimbursement, identify systemic
underpayment risks, and highlight service lines where margins are eroding (Healthcare
Financial Management Association [HFMA], 2023). These insights help providers
present evidence-based justifications for rate increases or contractual adjustments.

o Financial Impact Modeling — HIT tools can simulate the effects of proposed contract
terms, such as rate changes, bundled payment arrangements, or shifts to value-based
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reimbursement. This allows finance teams to model best-case, worst-case, and most-
likely scenarios, ensuring decisions are grounded in accurate projections (HFMA, 2023).

o Interoperability and Data Sharing — Interoperability platforms enable providers to
securely share standardized cost, utilization, and quality data with payers, creating a
transparent foundation for negotiation. This level of transparency can improve trust and
streamline discussions on performance-based incentives (Office of the National
Coordinator for Health Information Technology [ONC], 2023).

e Predictive Analytics for Cash Flow Forecasting — Predictive modeling can estimate the
financial impact of rate adjustments on cash flow over the life of a contract, allowing
leadership to anticipate budgetary needs and manage working capital more effectively
(American Hospital Association [AHA], 2023).

e Real-Time Contract Compliance Monitoring — Contract management software
integrated with RCM systems can track whether payers are meeting negotiated terms,
such as payment timeliness, denial rates, and prior authorization requirements.
Automated alerts can flag discrepancies for immediate resolution (HFMA, 2023).

o Negotiation Support for Value-Based Models — As reimbursement shifts toward value-
based care, HIT systems can track performance against agreed-upon metrics, such as
hospital readmission rates, patient satisfaction scores, and population health outcomes,
data essential for securing shared savings or incentive payments (AHA, 2023).

Section 7.6 HIT Support for New Payment Models

Healthcare financing is undergoing a historic transformation, with payers moving away from
volume-based fee-for-service models toward outcome-focused value-based care (VBC).
Emerging models such as bundled payments, pay-for-performance, and shared savings require
advanced HIT systems to integrate and manage clinical outcomes, cost data, and reimbursement
in a value-based environment (CMS, 2024).

Revenue cycle leaders and CIOs alike must ensure their systems are capable of capturing and
analyzing data that reflects both cost efficiency and quality of care. Without robust HIT support,
organizations risk financial penalties, lost incentive payments, and reputational harm.

Key HIT Capabilities for Emerging Payment Models

1. Bundled Payment Tracking
o Monitoring all costs and services across a defined episode of care (e.g., joint
replacement, maternity care).
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o If costs exceed the bundled payment, the organization absorbs the loss; if they fall
below, savings may be shared. HIT systems ensure accurate attribution and real-
time financial oversight.

2. Automated Quality Reporting Tools

o HIT-enabled tools that generate and transmit required performance data to CMS
and commercial payers.

o Timely and accurate reporting is essential to secure incentive payments. Manual
reporting is error-prone and resource-intensive, while automation reduces
compliance risks.

3. Risk Adjustment Analytics
o Algorithms that stratify patients based on comorbidities and complexity.

o Payments in value-based models depend on patient risk profiles. Without proper
adjustment, organizations caring for sicker populations may face financial
penalties or underpayments.

4. Performance Dashboards for Continuous Monitoring

o Real-time dashboards showing quality metrics, readmission rates, patient
satisfaction scores, and cost benchmarks.

o Leaders and frontline managers can identify trends early, intervene to prevent
performance dips, and demonstrate continuous improvement to payers.

Example:

A large Midwestern health system implemented bundled payment tracking software integrated
with its EHR and billing systems. The program identified variation in post-acute care costs
across facilities, enabling leadership to negotiate better rates with partner providers and
standardize discharge planning. Within a year, the system realized $5 million in shared savings
and improved patient satisfaction scores.

Integrating emerging payment models into revenue cycle management requires more than
financial restructuring, it demands a technological and cultural transformation. HIT capabilities
such as bundled payment tracking, automated quality reporting, risk adjustment, and real-time
dashboards provide the infrastructure for success in value-based care. These tools empower
leaders to demonstrate accountability, ensure fairness in reimbursement, and improve both
patient outcomes and organizational sustainability. By aligning financial incentives with clinical
quality, healthcare organizations can thrive in a system where reimbursement is inseparable from
ethical, patient-centered care. Of note is that smaller or rural practices may face substantial
reporting and cash-flow volatility during transitions to VBC, highlighting the importance of glide
paths; a phased, structured transition plan that gradually moves an organization from fee-for-
service (FFS) reimbursement to value-based care (VBC) models, and technical assistance.
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Section 7.7 WISeR and the Future of Utilization Management
in RCM

As mentioned in Chapter 2, the Wasteful and Inappropriate Service Reduction (WISeR)
Model, introduced by CMS as a six-year Innovation Center pilot beginning January 2026,
reflects a new phase in the intersection of revenue cycle management (RCM) and utilization
oversight. The model is being piloted in six states, Arizona, New Jersey, Ohio, Oklahoma,
Texas, and Washington, and applies exclusively to traditional Medicare beneficiaries (CMS
2025a). WISeR requires providers to either seek pre-service prior authorization for designated
procedures or have claims subjected to pre-payment review, a shift that embeds compliance
decisions at the front end of the RCM process (CMS, 2025a).

From an operational standpoint, WISeR redefines the RCM workflow. Al-enabled screening
tools conduct the first review of authorization requests, while all denials must be reviewed by
licensed clinicians (CMS, 2025b). Supporters argue that this innovation reduces fraud, waste,
and abuse in Medicare while testing a scalable model for evidence-based utilization management
(Stark Associates, 2025). Critics counter that the program may delay or block timely access to

care for seniors, particularly in rural areas where resources are limited (Society of Interventional
Radiology, 2025).

Financially, WISeR creates both opportunities and risks for providers. For compliant
organizations, the system may streamline reimbursement by aligning authorization standards
across participating states and reducing downstream denials. For others, it introduces additional
administrative steps, training requirements, and IT integration needs, raising concerns about
added provider burden and increased denial risk if processes are not optimized (ACHI, 2025).
Because contractors are compensated partly through savings achieved by avoided services, some
stakeholders warn of incentives to over-deny requests, which could undermine provider trust
(STAT, 2025).

Although WISeR is limited to Medicare fee-for-service claims, many observers anticipate that its
policies and processes could influence Medicaid and commercial payers if CMS demonstrates
cost savings and care quality improvements (TIME, 2025). Supporters see this as a blueprint for
national modernization of prior authorization, while critics caution that widespread adoption
could further entrench prior authorization as a barrier to patient-centered care (MarketWatch,
2025).

In the revenue cycle, WISeR underscores the need to embed payer compliance directly into
clinical workflows through EHR integration, staff training, and real-time authorization tracking.
Hospitals and physician groups operating in pilot states must adapt quickly to safeguard
reimbursement, reduce care delays, and maintain patient satisfaction. Regardless of its eventual
evaluation, WISeR demonstrates how RCM is shifting from retrospective correction to proactive
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compliance, a trend that will shape the financial and operational strategies of healthcare
organizations for years to come.

Section 7.8 Throughput, Readmissions, and Revenue Cycle
Optimization

Patient Throughput, Quality and Revenue Cycle

Patient throughput, the efficiency with which patients progress through each stage of care from
admission to discharge, is a key driver of both quality outcomes and financial performance. High
throughput enables healthcare organizations to:

e Maximize resource utilization by ensuring that beds, equipment, and clinical staff are
optimally allocated.

e Reduce wait times for incoming patients, particularly in the emergency department.

o Increase capacity to treat additional patients without proportionally increasing operational
costs.

o Improve patient satisfaction, as efficient care delivery is often linked to better care
experiences and timely discharges (American Hospital Association [AHA], 2024).

Conversely, poor throughput can result in bottlenecks, overcrowding, extended length of stay
(LOS), staff burnout, and revenue loss.
Readmissions and Financial Impact

Readmissions represent a critical measure of care quality and efficiency. Under the Hospital
Readmissions Reduction Program (HRRP), the Centers for Medicare & Medicaid Services
(CMS) penalize hospitals with above-expected 30-day readmission rates for conditions such as:

e Heart failure
e Pneumonia
e Chronic obstructive pulmonary disease (COPD)

In FY 2024, 83% of participating hospitals faced readmission penalties, costing the industry
approximately $320 million (CMS, 2024). These penalties erode operating margins and can
strain clinical resources already stretched thin. We also have to be mindful that these penalties
can disproportionately affect safety-net hospitals serving high-risk populations, suggesting risk
adjustment and social-risk measures are essential.
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The Throughput-Readmissions Connection
The link between inefficient throughput and higher readmissions is well documented (Agency
for Healthcare Research and Quality [AHRQ], 2023):

e Delayed discharges can result in rushed care transitions.

o Incomplete patient education leaves patients unprepared to manage their conditions after
discharge.

o Insufficient follow-up increases the likelihood of complications and hospital returns.
This creates a negative feedback loop, readmissions reduce available capacity, which further
slows throughput, which in turn drives up readmissions.

Value-Based Care Considerations

Under value-based care models, reimbursement is tied to both efficiency and patient outcomes.
Optimizing throughput and reducing readmissions is essential to avoid penalties and secure
incentives. In a 2023 Kaufman Hall survey, 67% of hospital executives identified throughput
optimization as a top revenue cycle priority, citing its impact on both CMS penalties and
commercial payer performance metrics (Kaufman Hall, 2023).

The Role of Healthcare Information Technology (HIT) in Throughput, RCM
and Analytics

HIT systems are central to optimizing throughput by providing real-time visibility into patient
movement and enabling rapid decision-making. Key HIT-enabled tools and processes include:

e Electronic bed management dashboards that track bed availability and prioritize
admissions or transfers based on acuity.

e Real-time location systems (RTLS) to monitor patient and equipment movement,
allowing staff to quickly address delays (Healthcare Information and Management
Systems Society [HIMSS], 2023).

o Automated bed assignment linked to admission criteria to speed up patient placement.

o Integration between clinical and administrative workflows, ensuring that discharge
planning begins early in the patient’s stay.

o Predictive analytics to forecast patient flow and anticipate potential bottlenecks.
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Without effective throughput management supported by HIT, hospitals risk increased LOS,
resource strain, and decreased operational efficiency, all of which can reduce margins and impair
care delivery.

HIT-Enabled Strategies to Reduce Readmissions

o Predictive analytics to identify patients at high risk of readmission before discharge.

e Comprehensive discharge planning, including medication reconciliation and patient
education.

e Scheduled follow-up appointments before discharge to improve adherence to care
plans.

o Integration of EHRs with care coordination platforms to ensure timely
communication of discharge summaries, post-acute referrals, and follow-up needs across
providers (HIMSS, 2023).

Optimizing throughput and reducing readmissions are interdependent priorities that directly
affect both clinical outcomes and revenue cycle performance. Healthcare organizations that
leverage HIT for real-time patient flow monitoring, data-driven care coordination, and proactive
readmission prevention will be better positioned to meet quality benchmarks, sustain financial
health, and deliver high-value, patient-centered care (AHA, 2024; HIMSS, 2023; CMS, 2024).

Section 7.9 Optimizing Durable Medical Equipment
Management: Technology, Compliance, and Performance

Durable Medical Equipment (DME), including hospital beds, ventilators, infusion pumps, patient
monitors, wheelchairs, and bladder scanners, represents a substantial capital investment for
healthcare organizations (HCOs) and is essential to the delivery of safe, timely, and high-quality
care. These assets play a direct role in patient treatment, clinical workflows, and the
organization’s overall ability to meet care demands. Effective DME management requires a
coordinated approach that ensures:

e Availability — Equipment is readily accessible when and where it is needed, minimizing
delays in diagnosis, treatment, or monitoring.

o Functionality — Devices are properly maintained, calibrated, and tested to ensure they
perform as intended without risk to patients or staff.

e Regulatory Compliance — All equipment meets safety, quality, and increasingly,
cybersecurity standards to comply with federal, state, and accreditation requirements.
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When DME management is inadequate, the consequences extend beyond operational
inconvenience. Poor tracking or underutilization can lead to shortages that compromise patient
safety, delayed care due to unavailable or malfunctioning devices, increased operational costs
from unnecessary rentals or emergency purchases, and reduced patient satisfaction from
inefficient care delivery (American Hospital Association [AHA], 2024). In value-based care
environments, these failures can also negatively affect quality metrics, reimbursement rates, and
the organization’s reputation.

The growing complexity of modern healthcare, combined with rising equipment costs, supply
chain volatility, and evolving regulatory requirements, has made technology-enabled asset
management a strategic priority for HCOs. Leveraging tools such as Real-Time Location
Systems (RTLS), Radio-Frequency Identification (RFID) tagging, predictive analytics, and
Electronic Health Record (EHR) integration allows healthcare organizations to maximize the
lifecycle value of their equipment, reduce waste, improve allocation, and ensure readiness for
both routine operations and emergency surges. Some organizations extend asset life to conserve
cash and prioritize core clinical operations, especially in rural/low-margin settings. Additionally,
as more medical devices connect via the Internet of Things (I0T), robust cybersecurity
measures are critical to safeguarding both patient data and device functionality.

The financial, operational, and compliance dimensions of DME management, highlighting how
advanced HIT solutions can transform asset oversight into a driver of cost control, regulatory
adherence, and clinical excellence are explored. It is worth noting that some organizations,
particularly rural or resource-constrained facilities, extend lifecycle timelines to conserve
resources, prioritizing clinical operations over early technology refreshes.

Financial and Operational Risks of Poor DME Management
The financial risks associated with ineffective asset management are significant:
e Unnecessary Purchases or Rentals — Misplaced equipment may require urgent
replacement or costly rentals. For example, lost infusion pumps or ventilators can lead to

premium-rate rental fees (Frost & Sullivan, 2023).

e Underutilization — Idle or improperly allocated equipment reduces ROI and wastes
capital investment.
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e Service Disruptions — Delays in accessing equipment can postpone care delivery,
impacting patient outcomes and throughput.

o Impact on Value-Based Care — Inadequate equipment availability can reduce quality
scores and jeopardize reimbursement rates by delaying treatment or compromising
outcomes.

Global supply chain disruptions during the COVID-19 pandemic amplified these risks, as many

hospitals faced equipment backlogs and difficulty sourcing necessary devices (Vizient, 2023).

HIT-Enabled DME and Asset Management

Healthcare Information Technology (HIT) has fundamentally transformed how healthcare
organizations track, maintain, and allocate Durable Medical Equipment (DME). By integrating
advanced tracking systems, analytics, and interoperability tools, organizations can improve
operational efficiency, reduce waste, and ensure equipment availability during critical care
moments. Key HIT-enabled capabilities include:

e Real-Time Location Systems (RTLS) — RTLS technology uses wireless signals to
continuously monitor the location of equipment across a facility or network of facilities.
This capability:

o Reduces time staff spend searching for devices, allowing them to focus on patient
care.

o Enables faster turnover of equipment between patients, improving throughput in
high-demand areas like emergency departments and operating rooms.

o Supports automated inventory updates and can alert managers when equipment is
moved outside designated zones, helping prevent loss or theft (Healthcare
Information and Management Systems Society [HIMSS], 2023).

e Radio-Frequency Identification (RFID) Tagging — RFID tags provide item-level
tracking and identification of each piece of DME.

o Helps prevent hoarding of equipment by individual units.

o Improves audit accuracy by providing an exact log of where each device has been
and how often it has been used.

o Enables automated check-in/check-out systems for portable medical equipment,
reducing manual documentation errors and ensuring equitable distribution across
departments.
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o EHR Integration — Linking asset management systems with the Electronic Health
Record (EHR) ensures that each piece of equipment used for patient care is associated
with a specific encounter.

o Enables accurate charge capture, ensuring all billable device usage is recorded.

o Reduces revenue leakage by preventing underreporting of equipment use.

o Facilitates quality reporting by linking device data (e.g., infusion pump usage
logs) directly to patient outcomes (Office of the National Coordinator for Health
Information Technology [ONC], 2023).

e Predictive Analytics — Advanced analytics platforms can forecast maintenance needs
based on device usage patterns, age, and manufacturer guidelines.

o Enables preventive maintenance, reducing the risk of equipment failures during
patient care.

o Extends the lifespan of costly assets by ensuring timely servicing.

o Supports capital planning by identifying which devices will soon require
replacement, allowing organizations to budget and procure strategically (Kaufman
Hall, 2023).

By combining these HIT-driven capabilities, healthcare organizations can maximize the return
on DME investments, ensure compliance with regulatory requirements, and maintain high levels
of patient care quality.

Cybersecurity and Compliance for DME

As more medical devices are connected through the Internet of Things (IoT), cybersecurity
has emerged as a critical concern. Connected DME must comply with:

o HIPAA Privacy and Security Rules — Protecting patient data from unauthorized access.

e FDA Cybersecurity Guidance — Medical device manufacturers and healthcare providers
must implement protections against vulnerabilities that could compromise patient safety
or device functionality (U.S. Food and Drug Administration [FDA], 2023).

HIT systems with network monitoring, security protocols, and automated patch management
help protect against threats that could disable equipment or expose sensitive health information.
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Centralized Command Centers Monitoring DME

Some leading health systems have implemented centralized command centers to monitor DME
usage across multiple facilities. Benefits include:

o Rapid Redistribution — Moving underutilized equipment to higher-demand areas in real
time.

o Capital Cost Reduction — Avoiding unnecessary purchases through optimized allocation.

o Improved Access in Rural and Multi-Site Systems — Ensuring availability in regions with
limited budgets or long supply chains (AHA, 2024).

This approach is especially valuable for multi-site and rural health systems, where the ability to
shift equipment quickly can be the difference between timely care and treatment delays. Efficient
DME and asset management, supported by HIT solutions, is essential to:

e Control operational and capital costs.

e Maintain compliance with safety and cybersecurity regulations.
o Ensure equipment availability and reliability.

e Support patient safety and high-quality care delivery.

By integrating tracking technologies, predictive maintenance, and robust cybersecurity measures,
healthcare organizations can safeguard their investments, improve workflow efficiency, and
enhance both clinical and financial performance (AHA, 2024; HIMSS, 2023; FDA, 2023).

Section 7.10 Revenue Cycle Challenges in Different Settings

Although the fundamental stages of revenue cycle management (RCM), from patient registration
and eligibility verification to claim submission and collections, are consistent across healthcare,
the specific challenges vary significantly by care setting. Differences in patient demographics,
payer mix, service complexity, and regulatory requirements shape each sector’s RCM strategy.

Healthcare Information Technology (HIT) systems play a critical role in addressing these varied
challenges by:

o Enabling real-time eligibility verification
e Streamlining prior authorizations

o Improving charge capture
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o Integrating clinical documentation with billing workflows (American Hospital
Association [AHA], 2024; Medical Group Management Association [MGMA], 2023).

Advanced HIT solutions, such as predictive analytics, interoperability platforms, and revenue
cycle automation, allow organizations to tailor RCM processes to their operational needs.
Implementing and maintaining these systems is resource-intensive, requiring significant
investment in infrastructure, staff training, and cybersecurity compliance (Office of the National
Coordinator for Health Information Technology [ONC], 2023).

RCM Challenges in Hospitals

Acute-care hospitals face some of the most complex RCM environments due to their size, scope
of services, and payer diversity. Common challenges include:

e Complex Payer Mix — Managing billing for Medicare, Medicaid, multiple commercial
plans, and self-pay patients simultaneously.

e High Volume of Prior Authorizations — Especially for elective procedures, imaging, and
specialty care services.

o High Patient Volumes — Increasing the likelihood of coding errors or incomplete
documentation.
HIT solutions for hospitals include:

o Tightly integrated EHR/RCM systems for seamless data flow and faster claim
submission.

o Real-time eligibility verification to reduce front-end denials.

e Al-driven prior authorization tools, shown to reduce prior authorization denials by double
digits while freeing staff to focus on higher-value tasks (AHA, 2024).

e RTLS and asset management systems to improve throughput and charge capture by
ensuring timely equipment availability (Healthcare Information and Management
Systems Society [HIMSS], 2023).

Implementation challenges include data quality issues, workflow redesign, and compliance with

CMS interoperability and prior-authorization API mandates, which require new payer—provider
data connections and reporting standards (Centers for Medicare & Medicaid Services [CMS],
2024). Despite technological advances, national data indicate that hospital interoperability
progress plateaued between 2022 and 2023, highlighting the difficulty of sustaining and
expanding these capabilities (ONC, 2023).
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RCM Challenges in Ambulatory Care Centers

Ambulatory clinics, medical group practices, and outpatient specialty facilities face RCM
challenges rooted in point-of-service collections and maintaining clean claim rates. Key issues
include:

e High reliance on upfront collections for copays, deductibles, and self-pay balances.
e Maintaining clean claims to avoid delayed payments.

o Fragmented EHR systems across specialties, which hinder interoperability.
HIT-enabled solutions for ambulatory settings:

o Real-time insurance verification at check-in to prevent eligibility denials.
e Automated cost estimates to improve financial transparency and collections.

e Claims scrubbing and rules-driven prior authorization workflows to reduce rejections
(MGMA, 2024).

e Cloud-based RCM platforms for scalability, allowing smaller practices to outsource
certain revenue cycle functions.

MGMA polling in 2025 showed a shift toward automation and outsourcing parts of RCM to
achieve scale and speed (MGMA, 2024). Benchmarking reports also highlight rising accounts
receivable (A/R) days and staffing shortages, reinforcing the value of automation and cloud
partnerships (MGMA, 2023). We still see that barriers remain, especially for small practices with
limited IT budgets, including the cost of meeting payer API and federal interoperability
requirements, which can strain lean teams (CMS, 2024; MGMA, 2023, 2024).

RCM Challenges in Long-Term Care (LTC) Facilities

Nursing homes, skilled nursing facilities (SNFs), and assisted living centers face unique RCM
challenges driven by extended patient stays, shifting payer sources, and complex billing rules.

Key factors include:

e Multiple Payers — Medicare, Medicaid, and private insurance often cover different
aspects of care.

o Frequent Eligibility Changes — Particularly for Medicaid beneficiaries.
e Manual Documentation Gaps — Incomplete or unintegrated therapy and equipment

records leading to rebills or denials.
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HIT applications in LTC:

o Automated eligibility checks to prevent mid-stay coverage disruptions.

o Integration of therapy and equipment documentation into billing systems.

e Streamlined Minimum Data Set (MDS) — linked claims to reduce rebills.

Federal and industry studies show that while EHR adoption in LTC is widespread,
interoperability and advanced data exchange capabilities lag far behind other sectors, limiting
seamless revenue data transfer during care transitions (Provider Magazine, 2024; AHCA/NCAL,
2024). Reports indicate LTC EHR progress has “stalled,” largely due to limited capital for
upgrades, lack of vendor incentives, and insufficient staff training (McKnight’s Long-Term Care

News, 2024). These gaps drive manual workarounds that slow claims processing and increase

denial risk, especially during admissions and discharges to or from hospitals or home health

providers.

Table 7.1: Revenue Cycle Management Challenges and HIT Solutions by Care Setting

Care Setting

Key RCM Challenges

HIT Solutions

Notes/Considerations

- Complex payer mix
(Medicare, Medicaid,
commercial, self-pay)

- High volume of prior
authorizations

- Large patient volumes

- Integrated
EHR/RCM platforms
for seamless data flow
- Real-time eligibility
verification

- Al-driven prior

Interoperability progress
plateaued 2022-2023;

Care Centers

- Maintaining clean
claims to avoid delayed
payments

in
- Automated patient
cost estimates for

Hospitals ) . o requires ongoing investment

increase risk of authorization tools to ||. .

. . ) in workflow redesign and data
coding/documentation  |reduce denials ality improvements
u \4

errors - RTLS & asset 4 P

- Compliance with CMS |imanagement to

interoperability & prior |improve throughput &

auth mandates charge capture

- High reliance on point- |- Real-time insurance MGMA‘surveys show ?hlft to
Ambulatory ||of-service collections |verification at check- automation & outsourcing;

payer API compliance
requirements can strain small
practices
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Care Setting | Key RCM Challenges HIT Solutions Notes/Considerations
- Fragmented EHR financial transparency
systems across - Claims scrubbing &
specialties rules-driven prior
- Limited IT budgets for |authorization
smaller practices workflows
- Cloud-based RCM
for scalability and
outsourcing
- Automated
- Multiple payers o
. . ligibility check
(Medicare, Medicaid, cH1EIbH y creeis
. - Integration of
private) therapy/equipment
-F t eligibilit
chafr?q:::l(liuii;gl 1;111 Y documentation into  |[LTC EHR adoption
Long-Term st sg glong billing widespread, but
Care (LTC) Y . - MDS-linked claim |[interoperability lagging;
. - Manual documentation ) . : ..
Facilities abS causin automation to reduce |icapital constraints limit
8 p 'g rebills upgrades and staff training
rebills/denials
. - - EHR systems
- Low interoperability ) :
. . integrated with
with hospitals & home g e
Medicaid eligibility
health
databases

Across hospitals, ambulatory clinics, and long-term care facilities, revenue cycle challenges
share common themes: the need for accurate data, efficient workflows, and strict payer
compliance to maintain financial stability. While each setting faces unique obstacles, ranging
from complex payer mixes in hospitals, to point-of-service collection demands in ambulatory
care, to eligibility and documentation issues in LTC, Healthcare Information Technology (HIT)
serves as the unifying solution for:

e Improving operational efficiency.
e Reducing denials.
e Accelerating reimbursement.
Advanced tools such as EHR-integrated RCM systems, predictive analytics, and interoperability

platforms help streamline claims, improve throughput, and enhance charge capture accuracy
(Healthcare Information and Management Systems Society [HIMSS], 2023). Achieving these
benefits often requires significant investment in infrastructure, workflow redesign, and
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continuous staff training (Office of the National Coordinator for Health Information Technology
[ONC], 2023). In all care settings, aligning technology capabilities with operational priorities
and committing to ongoing optimization remains essential for long-term RCM success.

Section 7.11  Ethics in Financial HIT Systems

Revenue cycle management (RCM) represents the financial backbone of healthcare
organizations, but it is also one of the most visible aspects of the patient experience. Patients’
perceptions of fairness and transparency in healthcare are strongly influenced by clear
communication of costs and the accuracy of billing (CMS, 2023). As health information
technology (HIT) automates and accelerates billing processes, healthcare organizations must
ensure these systems uphold not only compliance standards but also ethical principles of fairness,
transparency, and equity.

Ethical revenue cycle practices help balance organizational sustainability with patient trust. For
hospitals, they reduce legal and reputational risks. For frontline managers, they ensure that day-
to-day operations align with both regulatory requirements and the institution’s mission of
patient-centered care.

Core Ethical Practices in Revenue Cycle Management

1. Transparency in Billing

o Clear, accessible cost estimates and billing statements that patients can
understand.

o Patients are more likely to meet financial obligations when they understand them.
Lack of transparency can result in surprise billing, complaints, and even
regulatory penalties under the Hospital Price Transparency Rule (CMS, 2023).

2. Fair Coding and Documentation

o Ensuring coding accurately reflects clinical documentation and avoiding
manipulative practices like upcoding or unbundling.

o Fraudulent or misleading billing erodes trust with patients and payers, exposes
organizations to audits, and may result in fines or legal action. Ethical coding
ensures compliance and supports accurate performance reporting.

3. Patient Support Services
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o Providing financial counseling, payment plan options, charity care, and assistance
with insurance navigation.

o Many patients face financial hardship. By offering structured support,
organizations reduce bad debt while also promoting access to needed care,
especially for vulnerable populations.

4. Equity in Access

o Designing financial policies that ensure patients are not discouraged from seeking
necessary treatment due to cost barriers.

o Access to care is a moral and ethical obligation. HIT-enabled financial counseling
and automated eligibility screening can connect patients to assistance programs,
mitigating inequities.

Example:

A nonprofit hospital aligned its RCM policies with AHIMAs ethical guidelines. It redesigned
billing statements into plain language, offered financial counseling at registration, and created
multilingual support services. Within one year, billing-related complaints fell by 40%, while
upfront collections improved significantly.

Ethical revenue cycle management elevates RCM from a transactional function to a mission-
driven practice that safeguards patient trust while supporting financial sustainability.
Transparency in billing, fair documentation, and patient-centered support services not only
prevent compliance violations but also reflect organizational values of integrity and compassion.
Equitable access to care ensures that financial barriers do not perpetuate health disparities.
Ultimately, embedding ethics into RCM positions healthcare organizations as trustworthy
stewards of both patient health and community resources, strengthening reputation, compliance,
and long-term viability.

Section 7.12  Strategic Considerations for Frontline Managers

Frontline healthcare managers are uniquely positioned to influence revenue cycle outcomes by
bridging operational workflows with strategic financial goals. Positioned at the intersection of
day-to-day execution and long-term strategy, their responsibilities go far beyond routine
supervision. They must ensure compliance with regulatory and payer requirements, optimize
workflows, leverage technology, and coordinate efforts across multiple departments to improve
both financial performance and patient outcomes (Healthcare Financial Management Association
[HFMA], 2023).
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In this role, frontline managers act as connectors, translating organizational priorities into
operational action while feeding back insights from daily operations to senior leadership. Their
decisions directly affect cash flow, revenue capture, and patient satisfaction.

Actionable RCM Strategies for Frontline Managers

1. Enforce Documentation Compliance
Incomplete or inaccurate documentation can result in coding errors, claim denials, and lost
revenue. Frontline managers must:

e Implement regular training for clinical staff on documentation best practices.
e Ensure clinicians understand the downstream financial impact of their charting decisions.

o Provide ongoing updates on payer-specific requirements and regulatory changes
(American Health Information Management Association [AHIMA], 2024).

2. Monitor Denial Trends and Act Quickly
Denials are a critical revenue leak. Using denial analytics, managers can:

o Identify high-frequency denial reasons.
o Collaborate with coding, billing, and clinical teams to address root causes.

o Implement corrective measures that reduce accounts receivable (A/R) days and improve
cash flow (Medical Group Management Association [MGMA], 2023).

3. Strengthen Patient Financial Engagement
Proactive financial communication can reduce bad debt and improve satisfaction:

e Provide accurate cost estimates before services are rendered.
o Offer transparent billing statements.

e Guide patients on payment plan options or financial assistance programs (American
Hospital Association [AHA], 2024).

4. Optimize Healthcare Information Technology (HIT)
HIT optimization is one of the most powerful levers available to frontline managers:
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Integrate clinical and financial data to enhance charge capture.
e Optimize EHR templates for efficient and accurate documentation.

o Implement automation for eligibility verification, claims scrubbing, and prior
authorization tracking.

e Address adoption challenges, workflow redesign, and system maintenance to ensure
maximum value from HIT investments (Office of the National Coordinator for Health
Information Technology [ONC], 2023).

5. Conduct Regular Performance Reviews
Systematic reviews can identify performance gaps and improvement opportunities:

e Perform real-time documentation audits to catch and correct errors before submission.

o Schedule quarterly HIT optimization reviews with IT and revenue cycle teams to assess
system performance, gather user feedback, and plan upgrades (ONC, 2023).

6. Build Cross-Department Revenue Cycle Councils
RCM is inherently cross-functional. Creating a revenue cycle council with representation from
clinical, administrative, IT, and finance teams can:

o Align strategies across departments.
o Facilitate information sharing.

o Ensure a unified approach to achieving financial and operational goals (HFMA, 2023).

7. Invest in Staff Development
Ongoing education builds a more adaptable and capable workforce:

e Provide regular RCM and HIT training.

o Keep teams updated on payer requirements, compliance standards, and technology
enhancements (AHIMA, 2024).

8. Leverage Patient Portals and Mobile Solutions
Modern payment and engagement platforms can:

o Improve collection rates by making payment easier and more accessible.

o Increase patient satisfaction by offering convenience and transparency (MGMA, 2024).
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RCM Strategic Impact of Frontline Managers
By consistently applying these strategies, frontline managers can:

o Enhance operational efficiency.
o Safeguard organizational revenue.

o Improve patient satisfaction.

Their work requires leadership, to inspire and coordinate, and adaptability, to navigate regulatory
changes, evolving payer demands, and technological advancements. Managers who embrace
data-driven decision-making and foster a culture of collaboration are best positioned to maintain
their organization’s financial health while supporting high-quality, patient-centered care (HFMA,
2023; AHA, 2024).

Chapter 7 Conclusion

Revenue cycle management (RCM) is not merely a back-office function but a strategic driver of
organizational success in healthcare. Spanning the full continuum from patient intake to final
payment, RCM intersects with nearly every operational area, including clinical documentation,
coding and compliance, payer contract negotiations, throughput optimization, durable medical
equipment (DME) management, and cross-setting operational challenges. Each stage carries both
opportunities for efficiency and risks for revenue loss, underscoring the importance of deliberate
strategy and operational excellence (American Hospital Association [AHA], 2024).

Healthcare Information Technology (HIT) emerged as the unifying factor enabling greater
efficiency, accuracy, and compliance across all stages of the revenue cycle. From real-time
eligibility verification and automated claim scrubbing to predictive analytics for readmission
prevention and advanced interoperability for care coordination, HIT tools transform RCM into a
proactive, data-driven process (Healthcare Information and Management Systems Society
[HIMSS], 2023; Office of the National Coordinator for Health Information Technology [ONC],
2023). The pilot WISeR CMMI model using artificial intelligence and machine learning to test
new prior authorization processes for services is yet another challenge for healthcare
organizations and providers.

The enactment of the One Big Beautiful Bill Act (OBBBA) H.R. 1 (2025) in 2025 brought
significant reforms to transparency, payment timeliness, and denial resolution, reinforcing the
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link between regulatory compliance and revenue cycle success (U.S. Congress, 2025). Combined
with existing laws like the Affordable Care Act (ACA) and evolving state-level initiatives, these
regulatory changes have elevated the role of compliance officers and revenue cycle leaders in
ensuring financial stability and patient trust.

Frontline managers were identified as pivotal in translating organizational strategy into
operational results. By enforcing documentation compliance, monitoring denial trends, engaging
patients financially, optimizing HIT usage, and fostering interdepartmental collaboration,
managers can directly improve cash flow, reduce administrative waste, and enhance patient
satisfaction (Healthcare Financial Management Association [HFMA], 2023; Medical Group
Management Association [MGMA], 2023).

Ultimately, an organization’s ability to manage its revenue cycle effectively will determine not
only its financial viability but also its capacity to invest in quality improvement, workforce
development, and community health initiatives. By embedding robust RCM practices and
leveraging HIT capabilities, healthcare organizations can align financial sustainability with
clinical excellence, creating a resilient and patient-centered model for delivering high-quality,
accessible care (AHA, 2024; HIMSS, 2023). Sustained progress also depends on right-sizing
requirements for smaller organizations and safeguarding patient access and equity as financial
performance improves.
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Frontline Lens — Chapter 7: Revenue Cycle and HIT Systems
Understanding Billing and Compliance

The revenue cycle is how healthcare organizations get paid. It includes documentation, coding,
billing, and payment. Errors in this process can mean lost money for the organization and
compliance problems with payers. For frontline managers, the revenue cycle matters because
accurate documentation and teamwork ensure financial stability and patient trust.

Discussion Questions
e Why is accurate documentation important for both patient care and billing?
e What happens if claims are denied by insurance companies?

¢ How can technology (like automated coding tools) make billing easier and more
accurate?

e Why is transparency important in healthcare billing?

Case Study: Denied Claims
A hospital department finds that many claims are being denied due to incomplete documentation.
This delays payment and frustrates staff.

Frontline Tasks:

e Identify one reason claims might be denied.
e Suggest one way a frontline manager can reduce errors in documentation.

Suggested Readings

e CMS (2023). Medicare Program Integrity Manual.
o AHA (2024). 3 Ways AI Can Improve Revenue Cycle Management.

Instructor Notes
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e Use role-play: one student as a nurse explaining why good documentation matters to
billing.

e Assign short exercises: students identify where missing documentation could cause a
denied claim.

e Keep focus on practical relevance: why frontline managers must understand the revenue
cycle.
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Executive Lens: Financial Strategy, Compliance, and Performance —
Chapter 7: Revenue Cycle and Healthcare IT Systems

The revenue cycle represents the financial lifeline of healthcare organizations linking clinical
documentation, coding, billing, and reimbursement into a system that determines both
sustainability and compliance. When managed effectively, revenue cycle management (RCM)
ensures that organizations can continue to deliver care, invest in innovation, and maintain
financial health. When managed poorly, it can lead to compliance failures, denied claims, lost
revenue, and reputational damage.

For healthcare leaders, the revenue cycle is not simply an administrative function — it is a
strategic and ethical challenge. Executives must navigate the pressures of accurate
documentation, regulatory oversight, payer requirements, and patient-centered billing practices.
The complexity of the U.S. system, compared with global models that rely on single-payer or
simplified financing, magnifies these challenges and makes effective use of IT systems essential.

Today’s revenue cycle must balance efficiency with compliance, and financial sustainability with
equitable access to care. Emerging technologies such as automation, predictive analytics, and Al
promise to streamline operations, but they also raise questions about transparency, accountability,
and fairness in billing and collections. Leaders must approach revenue cycle management as a
critical driver of both organizational performance and patient trust.

Discussion Questions

Strategic Value

e Should revenue cycle management be seen purely as an administrative function, or as a
strategic tool for organizational sustainability and growth?

Compliance vs. Innovation

e How can executives encourage innovation in RCM (automation, Al, predictive analytics)
while avoiding compliance risks under CMS and OIG regulations?

Equity & Access

e What ethical responsibilities do healthcare leaders have in designing billing and
collection practices that do not disproportionately burden vulnerable populations?

Global Perspective

215|Page



Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

e Compare U.S. revenue cycle complexities with those of a single-payer system (e.g.,
Canada or the U.K.). What lessons can U.S. executives learn from simplified payment
structures?

Critical Case Study

Case Study: Balancing Compliance and Financial Stability

A health system discovers widespread documentation errors leading to improper coding and
millions in potential Medicare overpayments. The compliance team recommends self-disclosure
and repayment, while finance leaders warn of severe financial consequences.

Executive Tasks:

e Conduct a risk-benefit analysis of disclosure vs. nondisclosure.

e Apply the OIG’s compliance guidance to outline executive obligations.

e Propose a corrective action plan addressing compliance, workforce education, and IT
integration.

e Deliver findings as a compliance and financial strategy memo to the CEO and board.

Recommended Graduate Readings (Recent, 2023-2025)

Al Mamun, A., Jalil, M. S., Mehedy, M. T. J., Saeed, M., Snigdha, E. Z., Khan, M. N., & Khan,
N. (2025). Optimizing revenue cycle management in healthcare: Al and IT solutions for business
process automation. 7he American Journal of Engineering and Technology, 7(3), 141-162.
https://doi.org/10.37547/tajet/ Volume07Issue03-14

American Hospital Association (AHA). (2024, June 4). 3 ways Al can improve revenue cycle
management. AHA Center for Health Innovation. https://www.aha.org/aha-center-health-

innovation-market-scan/2024-06-04-3-ways-ai-can-improve-revenue-cycle-management

Centers for Medicare & Medicaid Services. (2023). Medicare Program Integrity Manual.
https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/Downloads/pim83c01.pdf

Chandawarkar, R., Nadkarni, P., Barmash, E., Thomas, S., Capek, A., Casey, K., & Carradero, F.
(2024). Revenue Cycle Management: The Art and the Science. Plastic and reconstructive
surgery. Global open, 12(7), €5756. https://doi.org/10.1097/GOX.0000000000005756
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HealthCare IT Today. (2024, August 7). Leveraging advanced technologies and automation in
revenue cycle management. https://www.healthcareittoday.com/2024/08/07/leveraging-advanced-

technologies-and-automation-in-revenue-cycle-management/

Mao, W., Kang, S. Y., Hyder, J. A., & Schpero, W. L. (2024). Association between surprise bills
and emergency department revisits. JAMA Health Forum, 5(4), €e241133.
https://pme.ncbi.nlm.nih.gov/articles/PMC11219169/

U.S. Department of Health and Human Services, Office of Inspector General. (2024). General
compliance program guidance. https://oig.hhs.gov/compliance/general-compliance-program-

guidance/

Instructor Notes

e Encourage students to debate compliance vs. financial sustainability trade-offs.

e Use role-play simulations (students act as CFOs, compliance officers, and CEOs
navigating a crisis).

e Require executive-style deliverables (board memos, financial risk analyses,
compliance action plans).

e Incorporate global comparisons to highlight the burden of RCM in U.S. healthcare
versus simplified international payment models.
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Appendix A — List of Acronyms and Abbreviations

ACA
ACO
ADE
AHIMA

Al
AHRQ
API
BCMA
CAUTI
CDR
CDSS
CIO
CMS
CPOE
CPU
EHR
EMR
FHIR
HIMSS

EMRAM
HIPAA
HIT
HL7

IS

IT

KPI
LAN
LIS
MPI
PHI
RIS
RFP
ADT
Al

AIS

Patient Protection and Affordable Care Act
Accountable Care Organization

Adverse Drug Event

American Health Information Management
Association

Artificial Intelligence

Agency for Healthcare Research and Quality
Application Programming Interface

Bar Code Medication Administration
Catheter-Associated Urinary Tract Infection
Clinical Data Repository

Clinical Decision Support System

Chief Information Officer

Centers for Medicare & Medicaid Services
Computerized Physician Order Entry
Central Processing Unit

Electronic Health Record

Electronic Medical Record

Fast Healthcare Interoperability Resources
Healthcare Information and Management Systems
Society

HIMSS EMR Adoption Model

Health Insurance Portability and Accountability Act
Health Information Technology

Health Level Seven

Information Systems

Information Technology

Key Performance Indicator

Local Area Network

Laboratory Information System

Master Patient Index

Protected Health Information

Radiology Information System

Request for Proposal

Admission, Discharge, Transfer

Artificial Intelligence

Anesthesia Information Systems
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AIMS
AMAM
AMC
AMIA
ANSI
APM
APN
ARRA
ASP

BI
C-CDA
CCHIT

CCR
CDC
CDS
CEHRT
CEO
CFO
CHIME

CHIP
CISO
CMDB
CMIO
CMO
CMV
CobiT

COO
CPT

CT
CTO
CVO
DBMS
DHS
DICOM

Appendix A List of Acronyms and Abbreviations

Anesthesia Information Management Systems
Adoption Model for Analytics Maturity
Academic Medical Center

American Medical Informatics Association
American National Standards Institute
Alternative Payment Model

Advanced-Practice Nurse

American Recovery and Reinvestment Act
Application Service Provider

Business Intelligence

Consolidated Clinical Document Architecture
Certification Commission for Health Information
Technology

Continuity of Care Record

Centers for Disease Control and Prevention
Clinical Decision Support

Certified Electronic Health Record Technology
Chief Executive Officer

Chief Financial Officer

College of Healthcare Information Management
Executives

Children’s Health Insurance Program

Chief Information Security Officer
Configuration Management Database

Chief Medical Information Officer

Chief Medical Officer

Controlled Medical Vocabulary

Control Objectives for Information and Related
Technology

Chief Operating Officer

Current Procedural Terminology

Computed Tomography

Chief Technology Officer

Credentials Verification Organization

Database Management System

U.S. Department of Homeland Security

Digital Imaging and Communications in Medicine

233 |Page



Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

Appendix A List of Acronyms and Abbreviations

EDI Electronic Data Interchange

EBM Evidence-Based Medicine / Evidence-Based
Management

EDW Enterprise Data Warehouse

EIS Executive Information System

eMAR Electronic Medication Administration Record

EMRAM Electronic Medical Record Adoption Model

ERP Enterprise Resource Planning

ETL Extract, Transform, Load

FCC Federal Communications Commission

FDA Food and Drug Administration

FDASIA Food and Drug Administration Safety and
Innovation Act

FTE Full-Time Equivalent

GAN Global Area Network

GDP Gross Domestic Product

HCPCS Healthcare Common Procedure Coding System

HHS U.S. Department of Health and Human Services

HIE Health Information Exchange

HIMSS Healthcare Information and Management Systems
Society

HIS Healthcare Information System

HIT Health Information Technology

HITECH HIT for Economic and Clinical Health Act

HITSP Health Information Technology Standards Panel

HMO Health Maintenance Organization

HRIS Human Resources Information System

ICD International Classification of Diseases

IDPS Intrusion Detection and Prevention System

IDS Integrated Delivery System

IHI Institute for Healthcare Improvement

IOM Institute of Medicine

IoT Internet of Things

1P Internet Protocol

IR Incident Response

IRPQ Incidents, Requests, Problems, Questions

ISDN Integrated Services Digital Network
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ISO International Organization for Standardization

ITIL Information Technology Infrastructure Library

LCD Liquid Crystal Display

LLM Large Language Model

LTC Long-Term Care

MACRA Medicare Access and CHIP Reauthorization Act

MDM Master Data Management

MIPS Merit-Based Incentive Payment System

MPI Master Patient Index (or Master Person Index in
some contexts)

MRI Magnetic Resonance Imaging

MSP Managed Service Provider

NCQA National Committee for Quality Assurance

NFC Near Field Communication

NGT Nominal Group Technique

NHE National Health Expenditures

NIC Network Interface Controller (or Card)

NIST National Institute of Standards and Technology

NLM National Library of Medicine

NLP Natural Language Processing

NoSQL Nonstructured Query Language

NPI National Provider Identifier

NPV Net Present Value

NSAIDs Nonsteroidal Anti-Inflammatory Drugs

O-EMRAM Outpatient—Electronic Medical Record Adoption
Model

OCR Office for Civil Rights

OECD Organisation for Economic Co-operation and
Development

0GC Office of Government Commerce (UK)

ONC Office of the National Coordinator for Health
Information Technology

oS Operating System

PACS Picture Archiving and Communication System

PC Personal Computer

PCP Primary Care Provider

PDA Personal Digital Assistant

PHR / ePHR Personal Health Record / Electronic Personal

Health Record
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PMI
PMO
PMP
PPM
QPP
QR
RAM
RBAC
RCM
RFI
RFID
RHIO
ROI
ROM
SAT
SLA
SME
SNOMED-CT

SQL
TCO
VDT
VP
WAN
WHO
WWW

Project Management Institute
Project/Portfolio/Program Management Office
Project Management Professional

Project Portfolio Management

Quality Payment Program

Quick Response (Code)

Random Access Memory

Role-Based Access Control

Revenue Cycle Management

Request for Information

Radio Frequency Identification

Regional Health Information Organization
Return on Investment

Read-Only Memory

Solutions, Answers, and Temporary Fixes
Service-Level Agreement

Subject Matter Expert

Systematized Nomenclature of Medicine — Clinical
Terms

Structured Query Language

Total Cost of Ownership

Video Display Terminal

Vice President

Wide Area Network

World Health Organization

World Wide Web
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This glossary provides definitions of acronyms, technical terms, and key concepts appearing
throughout this textbook. It includes terminology related to government processes and
departments, health information technology (HIT), healthcare management, public health,
quality and safety, and revenue cycle operations. Each entry is presented in alphabetical order
with a concise, academic-style definition, page references for first mentions, and citations where
appropriate.

Accounts Receivable (AR). Outstanding payments owed to healthcare organizations for services
already provided but not yet collected (pp. 143—144; HFMA, 2023).

Adoption Resistance. The reluctance or refusal of healthcare professionals or organizations to
implement new technologies, such as EHR systems, often due to lack of familiarity, expected
increase in workload, perceived loss of autonomy, or concerns about impacts on patient care. (p.
48; Kruse et al., 2016; Manca, 2015)

Advanced Alternative Payment Model (APM). A track within the CMS Quality Payment
Program that offers clinicians incentive payments for participating in innovative payment models
focused on high-quality, cost-efficient care. (pp. 117-118; CMS, 2020).

Adware. Software that automatically displays or downloads advertising content, which may
compromise privacy and system performance (p. 96; HHS, 2023).

Agency for Healthcare Research and Quality (AHRQ). A U.S. federal agency that produces
evidence to make healthcare safer, higher quality, and more accessible. In HIT, AHRQ advances
patient safety, clinical decision support, and health services research. (pp. 19, 54; AHRQ, 2019).

Al Model Manipulation. A deliberate attempt by adversaries to alter, mislead, or exploit an
artificial intelligence system to produce inaccurate, biased, or harmful outputs. This can occur
through methods such as data poisoning (corrupting training data), adversarial examples (input
crafted to cause errors), or manipulating model parameters. (p. 97; Barreno et al., 2010; Huang et
al., 2011)

Al Prompt Injection. A cyberattack in which adversaries craft malicious inputs (prompts) that
manipulate a generative Al system into ignoring its safeguards, revealing sensitive data, or
performing unintended actions. (p. 97; IBM, n.d.; OpenAl, 2024).
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Alert Fatigue. The desensitization clinicians experience when exposed to excessive system
alerts, leading to ignored or missed warnings that can compromise patient safety (p. 33; AHRQ,
2020).

American Health Information Management Association (AHIMA). A professional
organization representing health information management professionals. AHIMA develops
coding standards, certifications, and best practices for health information governance. (pp. 145—
147; AHIMA, 2023).

American Medical Informatics Association (AMIA). A nonprofit membership organization
that advances the field of biomedical and health informatics through education, policy, and
professional development. (p. 18; AMIA, 2022).

American Recovery and Reinvestment Act (ARRA). A 2009 federal law that provided
significant funding for health IT adoption, particularly through the HITECH Act, to encourage
EHR use and interoperability. (pp. 38—-39; ONC, 2020).

Application Programming Interface (API). A set of rules and protocols that allow different
software applications to communicate and share data securely and efficiently (pp. 45, 112;
Wager, Lee, & Glaser, 2022).

Artificial Intelligence (AI). The use of computer algorithms and machine learning to support
predictive modeling, decision-making, and automation in healthcare. Artificial Intelligence (AI).
when applied to Large Language Models (LLMs), refers to systems that use advanced machine
learning, particularly deep learning with transformer architectures, to process, understand, and
generate human-like text. LLLMs are trained on vast datasets of written language, enabling them
to recognize patterns, predict sequences, and produce contextually relevant responses. (p. 25, 96;
(Vaswani et al., 2017; Bajwa et al., 2021; Bommasani et al., 2021)

ASPR (Assistant Secretary for Preparedness and Response). A division within the U.S.
Department of Health and Human Services responsible for preparedness planning, response
coordination, and supporting healthcare infrastructure during public health emergencies (p. 82;
U.S. Department of Health and Human Services, ASPR TRACIE, 2023).

Bandwidth. The capacity of a network connection to transmit data, critical in healthcare for
supporting EHRs, imaging, and telehealth applications (p. 16; ONC, 2020).
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Bar Code Medication Administration (BCMA). A technology system that uses barcoding to
ensure accuracy and safety in medication administration by matching patient, medication, and
dose (p. 198; HIMSS, 2022).

Botnet. A network of compromised devices controlled by an attacker, used to conduct large-scale
cyberattacks such as DDoS or malware distribution (p. 95; HHS, 2023).

Bundled Payments for Care Improvement (BPCI). A payment model that reimburses
providers a set amount for an entire episode of care, encouraging efficiency and coordination (p.
118; CMS Innovation Center, 2023).

Bus Topology. A network configuration where all devices share a single central cable (bus),
requiring terminators at each end to prevent signal reflection (p. 14; Techopedia, 2021).

Business Associate. An individual or entity that performs certain functions or activities on behalf
of, or provides certain services to, a covered entity that involve the use or disclosure of

protected health information (PHI). Under HIPA A, business associates can include third-party
billing companies, consultants, cloud service providers, and others who are held directly liable
for compliance with relevant HIPAA safeguards (pp, 65, 66, 67; 45 C.F.R. § 160.103; Office for
Civil Rights, HHS, 2023).

Business Continuity. A strategy and set of processes designed to ensure the ongoing ability of a
healthcare organization to deliver essential services—such as clinical care, billing, and
communications—during and after a disruptive event. Business continuity planning extends
beyond IT restoration to address staffing, infrastructure, and communication (pp. 62, 65, 71;
Centers for Medicare & Medicaid Services, 2023).

Business Continuity Plan (BCP). A documented strategy to maintain essential healthcare
operations during and after disruptive events, such as cyberattacks or natural disasters (pp. 92—
93; OCR, HHS, 2023).

Business Email Compromise (BEC). A targeted cyberattack using deceptive emails to trick
employees into revealing sensitive information or transferring funds (p. 95; FBI, 2023).

Centers for Disease Control and Prevention (CDC or CDCP). A U.S. federal agency that
conducts health surveillance, implements disease prevention programs, and supports public
health emergency responses. (p. 109; CDC, 2020).
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Center for Medicare and Medicaid Innovation (CMMI). A division of CMS established under
the Affordable Care Act to test new healthcare payment and delivery models aimed at reducing
costs and improving quality. (pp. 117-118; CMS, 2020).

Centers for Medicare & Medicaid Services (CMS). A federal agency within HHS that
administers Medicare, Medicaid, and CHIP. CMS plays a central role in health IT adoption
through programs like Meaningful Use, MIPS, and QPP. (pp. 39, 117; CMS, 2020).

Charge Capture. The process of recording services provided so they can be translated into
billable medical codes for reimbursement (p. 141; AHIMA, 2024).

Claim Denial Appeals. The process of challenging a denied claim by correcting errors,
submitting documentation, or meeting payer requirements (p. 143; AHIMA, 2024).

Claim Denial. The refusal by a payer to reimburse a healthcare provider for services rendered
due to errors, missing information, or policy issues (p. 143; AHIMA, 2024).

Claim Submission. The process of sending medical claims to payers for reimbursement, often
through electronic systems (p. 142; HIMSS, 2023).

Clinical Champions. Respected physicians, nurses, and/or department leaders who advocate for
new health IT systems and encourage peer adoption (p. 73; Wager, Lee, & Glaser, 2022).

Clinical Data Repository (CDR). A centralized database that stores comprehensive clinical data
from multiple sources within a healthcare organization, enabling longitudinal tracking, analysis,
and reporting of patient information to support care delivery and population health management.
(p. 36; HIMSS Analytics, 2023)

Clinical Decision Support (CDS). Real-time alerts, reminders, and evidence-based
recommendations to improve clinical decision-making and reduce errors (p. 54; AHRQ, 2019).

Clinical Decision Support Systems (CDSS). Software tools integrated into EHRs that analyze
data and provide clinicians with guidance, alerts, and diagnostic support (pp. 36, 50; AHRQ,
2019).

Clinical Information Systems (CIS). Support patient care and clinical decision-making,
including EHRs, laboratory systems, pharmacy systems, and imaging systems (p. 19; Wager,
Lee, & Glaser, 2022).
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Clinician Resistance. A form of adoption barrier manifesting as reluctance or opposition among
physicians, nurses, or other clinical staff toward the implementation of new health IT systems,
often due to workflow disruption, habit, lack of perceived benefit, or limited technology
proficiency (pp. 56, 63; Boonstra & Broekhuis, 2010).

Closed loop medication administration. An integrated process that electronically links
medication ordering, dispensing, and administration using barcoding and real-time verification to
ensure that the correct medication is given to the correct patient at the correct dose and time,
thereby reducing errors. (p. 42; HIMSS Analytics, 2023)

Community Health. Healthcare efforts that focus on specific local populations, combining
clinical care and public health strategies to address community needs (p. 109; WHO, 2018).

Compliance Officers. Professionals who ensure that health IT systems meet legal, ethical, and
regulatory standards such as HIPAA (p. 77; Wager, Lee, & Glaser, 2022).

Compound Annual Growth Rate (CAGR). A financial metric that expresses the mean annual
growth rate of an investment or revenue stream over a specified time period. In healthcare IT, it
is often used to project HIT market growth. (p. 66; HFMA, 2022).

Computer Networks. Consist of two or more computers linked together to share data, resources,
and applications, enhancing efficiency and collaboration (p. 13; Cisco, 2020).

Computer-Assisted Coding (CAC). Software that uses natural language processing to suggest
medical codes, improving accuracy and efficiency (p. 147; AHIMA, 2023).

Computerized Patient Record (CPR). An early form of digital medical chart designed to store
patient information but lacking interoperability and decision support capabilities (p. 48;
Campanella et al., 2016).

Computerized Physician Order Entry (CPOE). A system that allows providers to
electronically enter medication, laboratory, and treatment orders to reduce errors and improve
efficiency (p. 51; Campanella et al., 2016).

Cost Effectiveness. A measure of how well resources are used to achieve desired health
outcomes, often comparing the relative expenses and benefits of different interventions to
identify those providing the greatest value for the resources invested. (p. 47; Buntin et al., 2011)

Cost Shifting. A practice where providers increase charges to privately insured patients to offset
lower reimbursement from public payers (p. 117; HFMA, 2022).
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Covered Entity. Under HIPAA, a healthcare provider, health plan, or healthcare clearinghouse
that electronically transmits health information and is subject to HIPAA privacy and security
regulations. (p. 84; OCR, HHS, 2023).

Cross Disciplinary Collaboration. A structured process involving the participation of
individuals from diverse departments—such as clinical, IT, finance, compliance, and
administration—to jointly plan, implement, and evaluate health IT projects, ensuring alignment
with organizational goals and minimizing operational silos (p. 60, 61; Wager, Lee, & Glaser,
2017).

Cultural Awareness. The recognition of cultural differences and similarities without assigning
them value. In healthcare, this means understanding that patients may come from diverse cultural
backgrounds that shape their health beliefs and practices. (p. 32; Betancourt et al., 2016).

Cultural Competence. The ability of healthcare providers and organizations to effectively
deliver care that meets the social, cultural, and linguistic needs of patients. It involves
knowledge, skills, and attitudes that improve interactions across cultures. (p. 32; Betancourt et
al., 2016).

Cultural Humility. A lifelong process of self-reflection and self-critique in which healthcare
providers continually learn about cultural identities and challenge power imbalances in provider—
patient relationships. (pp. 33—-34; Tervalon & Murray-Garcia, 1998).

Cultural Sensitivity. The practice of respecting and valuing cultural differences in healthcare
delivery, with an emphasis on being polite and considerate in cross-cultural encounters. (p. 32;
Campinha-Bacote, 2011).

Current Procedural Terminology (CPT) / Healthcare Common Procedure Coding System
(HCPCS). Standardized code sets used to document medical procedures and services for billing
and reimbursement. (pp. 145-146; AMA, 2022).

Cyber Threat Actors. Individuals or groups responsible for launching cyberattacks against
healthcare organizations, including criminals, hacktivists, and nation-state actors (p. 94; HHS,
2023).

Cyberattacks. Malicious attempts to disrupt, damage, or gain unauthorized access to healthcare
systems and data (p. 94; HHS, 2023).

Cybercriminals. Threat actors who target organizations for financial or personal gain, often
using ransomware or data theft (p. 94; HHS, 2023).
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Cybersecurity. The practice of protecting healthcare systems, networks, and data from
unauthorized access, breaches, and cyberattacks (pp. 24, 38; ONC, 2020).

Dashboard. An interactive visual interface that displays real-time key performance indicators,
metrics, or data summaries to assist in monitoring and decision-making.

Data Analytics. The use of statistical and computational tools to analyze clinical and operational
data for quality improvement, reporting, and decision-making (p. 52; ONC, 2020).

Data Integration. The process of combining information from multiple sources to provide a
unified view that supports better decision-making and efficiency (p. 24; ONC, 2020).

Databases. Centralized storage systems that organize patient health information, enabling
retrieval, analysis, and long-term tracking of care (p. 45; HIMSS Analytics, 2023).

Dataset Drift. Changes in the statistical properties or composition of data over time—which can
occur due to evolving patient populations, clinical practices, or external factors—potentially
degrading the accuracy and reliability of predictive models or analytics unless detected and
managed through ongoing monitoring and adjustment. (p. 88; Gama et al., 2014)

De-Identified Data. Health information that has been stripped of personal identifiers so that
individuals cannot reasonably be identified. De-identified data is not considered PHI under
HIPAA. (p. 91; OCR, HHS, 2023).

Decision Support and Management Information System (MIS). Information systems that
analyze clinical and operational data to assist leaders with performance metrics, dashboards, and
reports for strategic and managerial decision-making. (p. 20; Wager, Lee, & Glaser, 2022).

Decision Support Tool. A general term for any HIT resource—ranging from checklists to
predictive analytics—that assists clinicians, administrators, or patients in making informed
decisions about care, workflow, or resource allocation. (pp. 20, 54; AHRQ, 2019).

Deepfake. A type of synthetic media created using artificial intelligence techniques, such as deep
learning, to realistically alter or generate audio, video, or images of people. (p. 97; Chesney &
Citron, 2019; NIST, 2020).

Denial Management Platforms. Technology systems that analyze, track, and help prevent claim
denials while streamlining appeals (p. 147; AHIMA, 2023).
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Digital Consumerism. A trend characterized by consumers’ use of digital technologies and
online resources to manage information, make choices, and engage with services, including
healthcare.

Disaster Recovery. The coordinated set of policies, tools, and procedures that enable the
restoration of IT systems, applications, and data after a disruptive event, such as a natural
disaster, cyberattack, or power outage. In healthcare, disaster recovery also includes maintaining
access to PHI and patient care continuity as required by the HIPAA Security Rule (pp. 45, 62, 65;
Office for Civil Rights, HHS, 2023).

Disaster Recovery Plan (DRP). A documented strategy that outlines procedures for restoring IT
systems and data access after a disaster or major disruption. (pp. 81, 92; OCR, HHS, 2023).

Distributed Denial of Service (DDoS). An attack that overwhelms systems by flooding them
with traffic from multiple sources, causing service disruptions (p. 95; HHS, 2023).

Durable Medical Equipment (DME). Medical devices such as beds, ventilators, and infusion
pumps that support patient care and require ongoing management (p. 157; CMS, 2023).

Electronic Data Interchange (EDI). The electronic transfer of standardized business and
clinical information between healthcare providers, payers, and clearinghouses, commonly used
for claims submission and payment processing. (pp. 142—-143; CMS, 2020).

Electronic Health Record (EHR). A comprehensive, interoperable digital record of patient
health information designed to be shared across healthcare organizations (pp. 31, 47; ONC,
2020).

Electronic Medical Record (EMR). A digital version of a paper chart used within a single
organization, limited in scope compared to EHRs (p. 47; HealthIT.gov, 2022).

Electronic Patient Identifier (EPI). A unique digital identifier assigned to a patient to ensure
accurate linkage of health records across different systems and encounters. (pp. 119-120; ONC,
2020).

Electronic Protected Health Information (ePHI). Individually identifiable health information
stored or transmitted electronically, protected under HIPAA regulations (p. 90; OCR, HHS,
2023).
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Electronic Transaction Standard. A set of federally mandated rules under HIPAA that governs

the secure electronic exchange of healthcare administrative and financial data, such as eligibility
and claims. (pp. 90-91; OCR, HHS, 2023).

Emergency Preparedness (EP) Rule. A federal regulation enforced by the Centers for Medicare
& Medicaid Services (CMS) requiring healthcare providers, including hospitals, to establish,
update, and practice comprehensive emergency plans that integrate risk assessment, policies and
procedures, communications, and training to ensure operational continuity during disasters (pp.
81, 82, 83; Centers for Medicare & Medicaid Services, 2023).

Empowering Patients Through Transparency. A 2025 executive order requiring healthcare
providers, insurers, and pharmacy benefit managers to provide accessible and comprehensive
pricing information to patients prior to care delivery (p. 27; The White House, 2025).

Enterprise Resource Planning (ERP). Software systems that integrate financial, supply chain,
and administrative processes across healthcare organizations (pp. 65—66; Wager, Lee, & Glaser,
2022).

E-Prescribing. The electronic transmission of prescription orders directly to pharmacies,
reducing errors and improving medication safety (p. 52; ONC, 2020).

Error Prevention and Recovery. Processes and safeguards in health IT systems that reduce the
likelihood of errors and ensure recovery when issues occur (p. 79; ONC, 2020).

Evidence Based Practice. The conscientious use of current best evidence from clinical research,
integrated with clinical expertise and patient values, to guide healthcare decisions and improve
outcomes. (pp. 7, 16, 22; Campanella et al., 2016)

Executive Order (EO). A directive issued by the President of the United States that bypasses
congress, to manage operations of the federal government, often shaping healthcare regulation
and HIT policy. (pp. 11, 38-39; Federal Register, 2019).

Executives and Governance Leaders. Senior leaders who provide oversight, set strategy, and
ensure accountability for HIT projects and operations (p. 77; Wager, Lee, & Glaser, 2022).

FEMA (Federal Emergency Management Agency). The U.S. federal agency tasked with
responding to, planning for, recovering from, and mitigating against disasters, which plays a
partnership role in healthcare emergency preparedness (p.82).
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Financial Impact Modeling. Analytical tools used to forecast the financial consequences of
reimbursement changes, payer contracts, or policy shifts (p. 160; HFMA, 2022).
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Financial Stability. An indicator of a vendor’s ability to deliver long-term support, updates, and
reliability without risk of bankruptcy (p. 70; Wager, Lee, & Glaser, 2022).

Geospatial Mapping. The use of geographic data to identify health trends, disparities, and
resource needs in specific regions or populations (p. 120; CDC, 2022).

Global Supply Chain. The international network of suppliers and distributors that healthcare
organizations rely on for equipment and supplies (p. 158; HFMA, 2022).

Governance Structure. A framework of roles, responsibilities, and processes that defines
decision-making authority, roles, and responsibilities for HIT projects within a healthcare
organization (p. 34; Wager, Lee, & Glaser, 2022).

Gross Domestic Product (GDP). The total value of all goods and services produced in a country
within a given time period, often used to compare national economic output and measure
healthcare spending as a percentage of economic activity (p.12; AMA, 2024).

Hacktivists. Threat actors motivated by political or social causes who disrupt healthcare
operations to draw attention to their agenda (p. 94; HHS, 2023).

Hard Disk Drive (HDD). A traditional data storage device that uses spinning magnetic disks to
read and write information. In healthcare IT, HDDs are often compared with Solid-State Drives
(SSDs), which offer faster performance and greater durability. (p. 16; ONC, 2020).

Hardware. Physical components such as servers, computers, tablets, and scanners used to input,
store, and access healthcare information (p. 44; Adler-Milstein et al., 2014).

Health Information Technology Advisory Committee (HITAC). A federal advisory committee
that provides recommendations to ONC on policies, standards, and priorities for nationwide
health IT and interoperability. (p. 39; ONC, 2020).

Healthcare Informatics. An interdisciplinary field that applies information science, computer
science, and healthcare knowledge to optimize the acquisition, storage, retrieval, and use of
health information. (pp. 17—18; Collen & Ball, 2015).
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Healthcare Information System (HIS). An umbrella term for systems that manage clinical,
financial, and administrative information within healthcare organizations. (p. 19; Wager, Lee, &
Glaser, 2022
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Health Information Technology (HIT). The application of information processing, computer
systems, and communication technologies to support healthcare delivery and improve patient
outcomes (pp. 12, 34, 66, 141; ONC, 2020).

Health Information Technology for Economic and Clinical Health Act (HITECH). Part of
ARRA (2009), this act promoted the adoption and meaningful use of health IT by providing
financial incentives and strengthening HIPA A enforcement. (pp. 38—39; ONC, 2020).

Health Insurance Portability and Accountability Act (HIPAA). A U.S. law passed in 1996
that established national standards for the protection of patient health information and promoted

secure electronic data exchange. HIPAA provides the foundation for patient privacy and data
security in healthcare. (pp. 37, 89; OCR, HHS, 2023).

HIPAA Privacy Rule. A federal regulation under HIPA A that establishes national standards for

the protection of patient medical records and other personal health information, governing its use
and disclosure. (p. 84; OCR, HHS, 2023).

HIPAA Security Rule. A federal regulation under HIPAA that requires healthcare organizations
to implement administrative, physical, and technical safeguards to ensure the confidentiality,
integrity, and availability of electronic protected health information (ePHI). (p. 89; OCR, HHS,
2023).

HIPAA Breach Notification Rule. A HIPAA regulation requiring covered entities and business
associates to notify affected individuals, HHS, and, in some cases, the media following a breach
of unsecured protected health information. (pp. 90-91; OCR, HHS, 2023).

Healthcare Information and Management Systems Society (HIMSS). A global nonprofit
professional organization focused on improving healthcare through information technology,
advocacy, research, and education. HIMSS develops frameworks such as the EMRAM adoption
model and guides best practices for HIT implementation. (p. 23; HIMSS, 2022).

HIMSS EMR Adoption Model (EMRAM). A framework developed by HIMSS to measure the
degree of EHR adoption in healthcare organizations, ranging from Stage 0 (no systems) to Stage
7 (full adoption) (p. 52; HIMSS, 2023).
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Healthcare Triangle. A conceptual model illustrating the interdependence of cost, quality, and
access in healthcare delivery (p. 29; AHRQ, 2020).
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High-Speed Broadband Connectivity. Fast and reliable internet connections necessary for

secure data exchange, cloud-based systems, and remote healthcare applications (p. 53; ONC,
2020).

HIT Strategic Plan. A formalized roadmap that outlines an organization’s long-term vision,
mission, objectives, and actions for leveraging Health Information Technology to support
clinical, operational, and strategic goals (p. 18; Wager, Lee, & Glaser, 2017).

Hybrid Topology. A network setup that combines two or more different topologies, leveraging
the strengths of each for flexibility and adaptability (p. 14; Cisco, 2020).

Implementation Manager. A manager who oversees EHR implementation, translating
organizational goals into actionable system configurations (p. 74; Wager, Lee, & Glaser, 2022).

Incident Response (IR). A structured approach for detecting, containing, and recovering from
cybersecurity incidents in healthcare settings (p. 97; HHS, 2023).

Infectious Disease Surveillance. Public health monitoring systems designed to track, analyze,
and respond to outbreaks and disease trends (pp. 188—189; CDC, 2022).

Information Structure. The design and organization of data fields, templates, and terminology
in an EHR to ensure usability and accuracy (p. 72; Wager, Lee, & Glaser, 2022).

Input Devices. Hardware such as keyboards, mice, and scanners used for entering data or
commands into a computer (p. 15; Wager, Lee, & Glaser, 2022).

Insurance Verification. The process of confirming a patient’s insurance coverage and benefits
before providing care (p. 141; HFMA, 2023).

International Classification of Diseases, Tenth Revision (ICD-10). A standardized coding
system used worldwide for diagnosis coding and billing, critical to revenue cycle management
and public health (pp. 154—-155; WHO, 2016).

Internet Connectivity. The capacity of a network to connect with the internet, enabling
healthcare facilities to access and exchange digital information (p. 16; ONC, 2020).
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Interoperability Standards. Technical rules and protocols, such as HL7 and FHIR, that ensure
healthcare systems can exchange data accurately and securely (p. 53; HL7, 2021).
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Interoperability. The ability of healthcare IT systems and applications to communicate,
exchange, and use data seamlessly across organizational boundaries (pp. 24, 39, 47; ONC, 2020).

Intrusion Detection Systems (IDS). Security systems that monitor network traffic for
suspicious activity and potential breaches (p. 97; NIST, 2021).

JAMA (Journal of the American Medical Association): A leading peer-reviewed medical
journal publishing original research, reviews, and editorials in medicine and healthcare policy (p.
13; JAMA, 2024).

Key Performance Indicator (KPI). A measurable value that indicates how effectively an
organization is achieving specific objectives, often used in HIT dashboards (pp. 51, 172; Wager,
Lee, & Glaser, 2022).

LGBTQ+ Health. An area of public health and healthcare practice focused on addressing
disparities and improving health outcomes for lesbian, gay, bisexual, transgender, queer, and
other sexual and gender minority populations. (p. 111; HHS, 2020).

Laboratory Information System (LIS). A software system used to manage laboratory data,
workflows, and reporting, often integrated with EHRs pp. 112—-113, 122; HIMSS, 2022).

Limited Data Set. A type of PHI that excludes certain direct identifiers (such as name and
address) but may include elements like dates or ZIP codes. It can be disclosed for research,
public health, or operations with a data use agreement. (p. 91; OCR, HHS, 2023).

Local Area Network (LLAN). Networks that cover small geographic areas such as hospitals or
clinics, allowing secure and reliable device communication (p. 13; Cisco, 2020).

Logical Access Controls. Security measures that limit access to data and systems based on user
identity, roles, and permissions (p. 97; HIPAA Journal, 2019).

Logical Observation Identifiers Names and Codes (LOINC). A standardized vocabulary used
for identifying medical laboratory observations, supporting interoperability (p. 126; Regenstrief
Institute, 2021).

Malware. Malicious software designed to infiltrate, damage, or disable computer systems, often
used to steal or corrupt healthcare data (p. 95; HHS, 2023).

Appendix B Glossary of Terms and Acronyms

Manual Workarounds. Predefined alternative procedures that enable essential healthcare
processes (e.g., admissions, clinical documentation, billing) to continue when digital systems are
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unavailable or compromised, ensuring operational continuity (pp. 73, 74, 130; HealthIT.gov,
2020).

Market Failures. Situations in healthcare where private markets fail to provide efficient,
equitable, or high-quality services, justifying government intervention (p. 41; NBER, 2019).

Meaningful Use. A federal program encouraging providers to adopt and use EHRs effectively to
improve care quality, safety, and efficiency (p. 39; CMS, 2020).

Medicaid. A joint federal and state program that provides health coverage to eligible low-income
individuals and families, often shaping HIT adoption through state reporting requirements. (p.
88; CMS, 2020).

Medical Desert. A geographic area with significant shortages of healthcare providers or
facilities, resulting in limited access to essential medical services for the population (p. 14;
Annals ACP, 2025).

Medical Informatics. The interdisciplinary field that studies the design, development, and
application of I'T-based innovations in healthcare delivery and research (pp. 17-18; Collen &
Ball, 2015).

Medicare Access and CHIP Reauthorization Act (MACRA). A 2015 law that reformed
Medicare payment by creating the Quality Payment Program (QPP), linking reimbursement to
quality and efficiency. (pp. 116—117; CMS, 2020).

Medicare. A federal program providing health coverage for individuals aged 65 and older or
younger people with qualifying disabilities. Medicare’s payment programs drive HIT use
nationwide. (p. 88; CMS, 2020).

Medication Management. A set of processes within healthcare information systems—such as
EHRs—designed to support safe, effective, and coordinated medication prescribing, dispensing,
monitoring, and administration. It includes functionalities like drug interaction checks, dosage
monitoring, and e-prescribing. (pp. 42, 44; Adler-Milstein et al., 2014)

Merit-based Incentive Payment System (MIPS). A federal program that adjusts Medicare
payments based on quality, cost, and use of health IT by clinicians (p. 117; CMS, 2020).
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Mesh Topology. A network setup where every device is directly connected to every other device,
offering redundancy and reliability for critical systems (p. 14; Techopedia, 2021).
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Mission. A statement defining an organization’s fundamental purpose, identity, and approach to
achieving its vision.

Mobile Health (mHealth). Healthcare supported by mobile devices such as smartphones and
apps, enabling monitoring, education, and remote care (p. 36; WHO, 2018).

Natural Language Processing (NLP). A form of artificial intelligence that extracts insights
from unstructured text such as physician notes and patient narratives (p. 120; Bajwa et al., 2021).

Nation-State Actors. Government-sponsored groups that launch cyberattacks to achieve
political or military objectives, often targeting critical healthcare systems (p. 94; HHS, 2023).

Network Media. The physical materials used to transmit data across networks, such as Ethernet
cables, fiber optics, or wireless signals (p. 15; Cisco, 2020).

Networking. The infrastructure that enables computers, devices, and systems to connect and
share data securely across healthcare organizations (p. 44; Cisco, 2020).

Office of Management and Budget (OMB). A U.S. federal office that oversees federal budget
development and implementation, including funding allocations for HIT and public health
programs. (p. 39; OMB, 2020).

Office of the National Coordinator for Health Information Technology (ONC). A U.S.
federal entity within HHS that leads nationwide health IT efforts, responsible for advancing
health IT adoption, standards, and interoperability (pp. 38-39; ONC, 2020).

One Big Beautiful Bill Act (OBBBA) H.R. 1 (2025). U.S. federal legislation passed in 2025
that significantly restructured federal healthcare funding and regulatory oversight, affecting
Medicaid, HIT standards, and data reporting (p.11; U.S. Congress, 2025).

Operational Information Systems. Systems that manage administrative functions such as
patient scheduling, billing, and inventory management within healthcare organizations (p. 19;
Wager, Lee, & Glaser, 2022).

Organizational Change. The process of adapting structures, workflows, or cultures in
healthcare settings, often in response to new HIT implementations or regulatory requirements.
(pp. 74-75; Wager, Lee, & Glaser, 2022).
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Organizational Readiness. The extent to which an organization is prepared to implement new
systems or change, considering factors such as leadership support, staff engagement, available
resources, and the ability to manage transition. (p. 46; Campanella et al., 2016)
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Output Devices. Hardware such as monitors and printers that deliver processed information
from computers to users for communication or education (p. 15; Wager, Lee, & Glaser, 2022).

Patient Engagement. The involvement of patients in their own healthcare, often facilitated by
tools such as personal health records, secure portals, and shared decision-making, with the goal
of improving outcomes and satisfaction. (pp. 2, 5, 8; HealthIT.gov)

Patient Outcomes. The results of healthcare interventions on a patient’s health status, quality of
life, or satisfaction, including improvements or deteriorations in condition, rates of
complications, and recovery times. (pp. 4, 9, 17; Campanella et al., 2016)

Patient Privacy and Data Protection. The safeguarding of patient health information from
unauthorized access or disclosure, ensuring trust and compliance with legal standards (p. 40;
OCR, HHS, 2023).

Patient Throughput. The efficient movement of patients through the stages of care, from
admission to discharge, which impacts quality, safety, and financial performance. (p. 144;
AHRQ, 2020).

Patient-Reported Outcome Measures (PROMs). Standardized tools that capture a patient’s
direct perspective on their health status, treatment outcomes, and quality of life (p. 115; CMS
Innovation Center, 2023).

Payer-Provider Contract Negotiations. Discussions between healthcare providers and insurers
to establish payment rates, terms, and conditions (p. 151; HFMA, 2022).

Payment Posting and Reconciliation. The process of recording payer payments and matching
them to submitted claims to ensure accuracy (p. 142; HFMA, 2022).

Performance Management. The systematic process of monitoring, evaluating, and improving
organizational effectiveness and efficiency through the use of performance metrics, reporting,
and continuous feedback (p. 18; Wager, Lee, & Glaser, 2017).

Appendix B Glossary of Terms and Acronyms

Performance Monitoring. The continuous measurement and analysis of IT system
responsiveness, uptime, and data integrity using dashboards, logs, and reports in order to detect
bottlenecks or failures early, thereby supporting efficient clinical operations and data security (p.
61, 62; Davis, LaCour, & Blass, 2014)

252|Page



Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

Personal Health Record (PHR). A digital health record maintained and controlled by patients,
often accessible through portals or mobile apps (p. 48; HealthIT.gov, 2022).

Phishing. A common cyberattack using fraudulent emails or text messages to trick individuals
into revealing sensitive information (p. 95; HHS, 2023).

Picture Archiving and Communication System (PACS). A system used to store, retrieve, and
distribute medical images electronically, often integrated with EHRs (pp. 123—-124; HIMSS,
2022).

Point-of-Service Collections. Payments collected from patients at the time of service, such as
copayments or deductibles (p. 141; MGMA, 2023).

Point-to-Point Topology. A network topology where two devices are directly connected,
enabling dedicated, direct communication between them.

Population Health. An approach that uses data to improve health outcomes for defined groups,
integrating clinical care with prevention and policy strategies (p. 108; Kindig & Stoddart, 2003).

Portability and Continuity of Care. The ability of healthcare information systems to share data
across providers and settings, ensuring seamless patient care (p. 51; ONC, 2020).

Pre-registration and Registration. The initial steps of the revenue cycle where demographic
and insurance information is collected and verified (p. 141; HFMA, 2023).

Predictive Analytics. The use of historical and current data, statistical techniques, and machine
learning to forecast future events or trends. Common healthcare applications include identifying
high-risk patients for readmissions, forecasting revenue cycles, and optimizing resource use (pp.
9,47, 50; HIMSS, 2023).

Predictive Modeling. The use of statistical algorithms to forecast patient risks, readmissions, or
disease trends, enabling proactive care (p. 120; Bajwa et al., 2021).

Precision Population Health. An advanced method of tailoring interventions to small subgroups
of patients using analytics and predictive modeling (p. 121; Bajwa et al., 2021).
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Price Transparency: Policies or practices that ensure patients and payers have access to clear,
accessible information about the costs of healthcare services before receiving care (p. 11; CMS,
2023).

Primary Care First (PCF). A payment model designed to strengthen primary care by rewarding
high-quality, cost-efficient services (p. 118; CMS Innovation Center, 2023).
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Professional Personnel. Systems analysts and programmers who translate user requirements
into technological solutions and maintain software applications (p. 22; Wager, Lee, & Glaser,
2022).

Project Manager. A leader responsible for planning, coordinating, and delivering IT
implementation projects on time and within scope (p. 74; Wager, Lee, & Glaser, 2022).

Prompt-Engineered Social Engineering Attack. A type of cyberattack where an attacker crafts
malicious or manipulative prompts designed to exploit weaknesses in Al systems (like chatbots,
virtual assistants, or large language models) and the humans interacting with them. (p. 96; IBM,
n.d.; Imperva, n.d.; Kaspersky, n.d.).

Protected Health Information (PHI). Individually identifiable health information that relates to
a patient’s physical or mental health, the provision of care, or payment for services, protected
under HIPAA. PHI can exist in any form — paper, electronic, or oral. (pp. 84, 178; OCR, HHS,
2023).

Public Goods. Healthcare services or initiatives, such as infectious disease surveillance, that
benefit the public but may not be adequately provided by private markets (p. 41; NBER, 2019).

Public Health. Organized efforts by governments and organizations to prevent disease, promote
health, and prolong life at the population level (p. 109; WHO, 2018).

Public Health Infrastructure. The systems, workforce, and resources needed to deliver
essential public health services, including disease surveillance, emergency preparedness, and
health promotion. (pp. 109—110; CDC, 2020).

Public Health Research. Scientific investigation aimed at understanding health determinants,
disease trends, and interventions to improve population health. (p. 110; CDC, 2020).

Quality Payment Program (QPP). A federal initiative that incentivizes value-based care
through participation in MIPS or APMs (pp. 117-118; CMS, 2020).
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Quality of Care. The degree to which health services increase the likelihood of desired health
outcomes and are consistent with current professional knowledge. (pp. 37-38; AHRQ, 2020).

Radio-Frequency Identification (RFID). A technology that uses electromagnetic fields to track
and manage equipment, supplies, and sometimes patients (p. 158; HIMSS, 2022).
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Radiology Information System (RIS). A specialized health information system designed to
manage and store radiological imaging data, scheduling, workflow, and reporting within a
healthcare setting, often interfaced with EHRs and PACS (pp. 35, 37).

Recovery Point Objective (RPO). The maximum acceptable amount of data loss measured in
time, guiding how often backups should occur (p. 92; OCR, HHS, 2023).

Recovery Time Objective (RTO). The maximum time systems can be down before significantly
impacting healthcare operations or patient safety (p. 92; OCR, HHS, 2023).

Redundancy. The inclusion of backup systems, processes, or resources within healthcare IT
infrastructure to ensure continued operation and data availability in the event of failure or
disaster. (pp. 3, 8, 45; HIMSS Analytics, 2023)

Registered Health Information Administrators (RHIA). Credentialed professionals who
manage health information systems, ensuring compliance and data integrity (p. 146; AHIMA,
2023).

Registered Health Information Technicians (RHIT). Credentialed professionals responsible
for coding, quality, and accuracy of medical records (p. 146; AHIMA, 2023).

Request for Proposal (RFP). A formal document used to solicit bids from vendors, detailing
organizational requirements for health IT systems (p. 69; Wager, Lee, & Glaser, 2022).

Resource Allocation. The distribution of financial, technological, and human resources to ensure
healthcare IT initiatives align with organizational priorities (p. 35; Wager, Lee, & Glaser, 2022).

Resource Management. The effective use of available resources—financial, technological, and
human—to achieve healthcare IT and organizational goals (p. 35; Wager, Lee, & Glaser, 2022).

Revenue Cycle Management (RCM). The financial process that tracks patient care episodes
from registration to final payment, integrating clinical and administrative data (pp. 140—141;
HFMA, 2023).
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Risk Analysis/Assessment. A systematic process required by the HIPAA Security Rule (45
C.F.R. § 164.308(a)(1)(i1)(A)) for identifying and evaluating potential threats and vulnerabilities
to the confidentiality, integrity, and availability of electronic protected health information (ePHI)
held by a covered entity or business associate. Risk analysis informs the selection and
implementation of security measures (pp. 55, 66; Office for Civil Rights, HHS, 2023).
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Risk Management. The identification, assessment, and mitigation of risks related to data
security, patient safety, and regulatory compliance in healthcare IT (p. 35; Wager, Lee, & Glaser,
2022).

Ring Topology. A network where devices are connected in a closed loop, with data traveling in
one direction for structured data traffic (p. 14; Techopedia, 2021).

Rural Hospital / Rural Health System. Healthcare facilities located in non-urban areas that
face unique challenges such as workforce shortages, limited resources, and HIT adoption
barriers. (p. 113; NRHA, 2020).

Safety-Net Provider. A healthcare provider or system that delivers care regardless of a patient’s
ability to pay, often serving uninsured, Medicaid, or other vulnerable populations. (p. 114; IOM,
2000).

Scalability. The ability of a health IT system to expand its capacity, features, or performance to
accommodate organizational growth and evolving requirements without requiring significant
modifications or full replacement. Scalable systems are essential for supporting future increases
in users, data volume, or integration needs (pp. 2, 54, 55; Centers for Medicare & Medicaid
Services [CMS], 2023).

Security Information and Event Management (SIEM). A system that aggregates and analyzes
security data from across the organization to detect suspicious activities and threats (p. 97; HHS,
2023).

Security Posture. A vendor’s overall approach to cybersecurity, including protective measures,
compliance practices, and risk mitigation (p. 70; Wager, Lee, & Glaser, 2022).

Site Visits. On-site evaluations of a vendor’s system in action at another healthcare organization
to assess usability and performance (p. 71; Wager, Lee, & Glaser, 2022).

Social Determinants of Health (SDOH). Non-clinical factors such as housing, education, and
income that influence health outcomes and disparities (p. 120; WHO, 2018).
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Social Engineering. A manipulation technique where attackers trick individuals into divulging
confidential information or granting access to systems (p. 95; HHS, 2023).

Software. Applications and programs such as EHRs, laboratory systems, and pharmacy
platforms that support healthcare workflows (p. 44; Wager, Lee, & Glaser, 2022).
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Solid State Drive (SSD) Storage devices where SSDs provide faster, quieter, and more durable
performance compared to traditional HDDs (p. 16; ONC, 2020).

Standalone Computers. Single computers not connected to a network, used independently for
secure or isolated healthcare computing tasks (p. 13; Wager, Lee, & Glaser, 2022).

Standard Communication Language. Protocols like TCP/IP that ensure systems on a network
can communicate effectively and securely (p. 15; ONC, 2020).

Standardized Care Protocol. A set of evidence-based, uniform clinical procedures designed to
improve consistency, reduce variation, and enhance quality across providers. (p. 115; AHRQ,
2020).

Star Topology. Devices connect to a central hub or switch, providing fast transfer and easy
troubleshooting, commonly used in healthcare (p. 14; Techopedia, 2021).

Strategic Alignment. The process of ensuring healthcare IT initiatives support the organization’s
mission, goals, and priorities (p. 34; Wager, Lee, & Glaser, 2022).

Strategic Information Systems. Support long-term organizational goals and decision-making
through analytics, planning, and resource allocation (p. 19; Wager, Lee, & Glaser, 2022).

Strategic Initiatives. Specific projects or actions designed to achieve healthcare IT strategic
goals, such as implementing EHRSs or telehealth platforms (p. 35; Wager, Lee, & Glaser, 2022).

Structured Data. Health data that is organized in predefined fields or formats—such as drop-
down menus, checkboxes, or coded values—making it easily searchable, analyzable, and
interoperable within health IT systems. (pp. 41, 50; Campanella et al., 2016)

Superusers. Staff members who receive advanced training in a new system and provide peer
support during and after implementation (p. 72; Wager, Lee, & Glaser, 2022).

Appendix B Glossary of Terms and Acronyms

Support Infrastructure. The organizational and technical framework for assisting users of
health IT systems, including help desks, ticketing systems, escalation procedures, and on-call
support, which are essential for resolving user issues quickly and minimizing workflow
interruptions (p. 61, 62, 71; Davis, LaCour, & Blass, 2014).
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Systems Theory. A framework that views healthcare as a collection of interconnected
subsystems, emphasizing the need for coordination to achieve quality and efficiency (pp. 14—15;
Collen & Ball, 2015).

Technical Personnel. Staff responsible for managing system operations, maintaining networks,
and ensuring data integrity and security (p. 23; Collen & Ball, 2015).

Technical Roadmap. A vendor’s long-term plan for product development, system upgrades, and
support for evolving standards (p. 70; Wager, Lee, & Glaser, 2022).

Telehealth. The use of digital communication technologies to deliver healthcare services
remotely, improving access for underserved populations (pp. 24, 36; ONC, 2020).

Telemedicine. A subset of telehealth that involves direct clinical care provided remotely through
technology, such as video consultations (p. 36; American Telemedicine Association, 2020).

To Err is Human. A landmark Institute of Medicine report highlighting the prevalence of
medical errors and the need for systemic safety improvements (p. 30; Institute of Medicine,
1999).

Training and Support Staff. Personnel who provide education and technical support to
clinicians and administrative staff during and after HIT implementations (p. 75; Wager, Lee, &
Glaser, 2022).

Transmission Control Protocol/Internet Protocol (TCP/IP). The standard communication
protocol used on the internet and most networks and within healthcare systems. TCP/IP ensures
reliable transmission of data packets and supports interoperability across diverse platforms. (p.
15; ONC, 2020).

Tree Topology. A hierarchical network structure linking multiple star topologies, allowing
expansion and easier management of larger networks (p. 14; Techopedia, 2021).

U.S. Core Data for Interoperability (USCDI). A standardized set of health data classes and
elements for nationwide, interoperable health information exchange (p. 127; ONC, 2020).

Appendix B Glossary of Terms and Acronyms

Unstructured Data. Free-text notes or narratives within health records that provide clinical
context but are harder to analyze automatically (p. 51; Vest et al., 2021).

Upfront Costs. The initial, one-time expenses incurred in the adoption or implementation of
healthcare technologies, including purchasing software or hardware, training staff, and upgrading
infrastructure. (pp. 24, 37; Adler-Milstein & Huckman, 2013)
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User Authentication. A security process requiring verification of identity, such as passwords or
multifactor login, before accessing patient data (p. 51; OCR, HHS, 2023).

User Interface. The point of interaction between humans and a computer system, where intuitive
design enhances usability and reduces errors (p. 45; Wager, Lee, & Glaser, 2022).

Value Delivery. The demonstration of healthcare IT’s impact through improved patient
outcomes, efficiency, and cost-effectiveness (p. 36; Wager, Lee, & Glaser, 2022).

Value-Based Care (VBC). A healthcare delivery model that rewards providers based on patient
outcomes, efficiency, and quality rather than volume of services (pp. 116, 154; CMS, 2020).

Value-Based Purchasing (VBP) Program. A federal initiative that ties hospital reimbursement
to performance on quality, safety, and patient experience measures (p. 118; CMS, 2020).

Vendor Risk Assessment. A systematic evaluation of a vendor’s security, financial health, and
performance to ensure sustainability and compliance (p. 70; Wager, Lee, & Glaser, 2022).

Virtual Care. Digital delivery of healthcare services through telehealth and related technologies
to enhance accessibility and efficiency (p. 24; ONC, 2020).

Vision. An aspirational statement describing the desired long-term future state or impact an
organization seeks to achieve (p. 29-31)

Wide Area Network (WAN). Networks that cover large geographical areas, such as connecting
healthcare facilities across cities or states (p. 13; Cisco, 2020).

Wipers. A destructive type of malware designed to permanently erase data from infected systems
(p. 96; HHS, 2023).
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WISeR (Wasteful and Inappropriate Service Reduction). A CMMI model launched in 2025
that partners with technology companies to test ways of reducing unnecessary or inappropriate
medical services in Original Medicare. It uses enhanced technologies, including artificial
intelligence and machine learning, to expedite prior authorization processes for high-risk

services, aiming to improve efficiency and safeguard federal resources. (pp. 42, ,43, 150; CMS,
2025a).

259 |Page



Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

Workflow Disruption. Interruptions or inefficiencies in established clinical or administrative

processes caused by the introduction of new systems or technologies (p. 32; Wager, Lee, &
Glaser, 2022).

Workflow Analysis. A management process that examines the sequence of steps in clinical or
administrative operations to identify inefficiencies and improve outcomes (pp. 27-28; Wager,
Lee, & Glaser, 2022).

World Health Organization (WHO). A specialized agency of the United Nations that directs
and coordinates international health within the UN system, including global standards for health
IT and digital health. (p. 109; WHO, 2018).

Zero-Day Vulnerability. A software flaw unknown to the vendor that attackers exploit before a
fix is available, posing critical risks to healthcare systems (p. 95; HHS, 2023).
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Appendix C — Frontline Health IT Leadership Toolkit

Practical Strategies for Nurse Managers, Department Directors, and
Operational Leaders

This toolkit is designed to complement the core content of this textbook
by providing actionable tools and strategies for frontline healthcare
leaders who manage the day-to-day intersection of patient care, staff
performance, and health information technology (HIT).
« Each section contains best practices, printable templates, and a real-life
scenario to illustrate practical application.

« The first page of each section contains a summary of strategies.
« The second part of each section contains printable/usable checklists

Disclaimer

This toolkit and its associated printable tools are provided for general informational and
reference purposes only. They are not intended to replace, override, or conflict with any
policies, procedures, or operational tools provided by your healthcare facility or organization.

Users must always follow their organization’s approved protocols, guidelines, and chain of
command when responding to downtime events, HIT issues, or other operational scenarios.

The tools included here have not been formally tested, validated, or vetted for use in any
specific clinical or operational environment. They are offered solely for convenience, personal
reference, and general guidance in situations where facility-specific tools are unavailable.

The author(s) make no representations or warranties regarding the accuracy, completeness, or
applicability of these materials to any particular setting, and expressly disclaim any liability for
actions taken or not taken based on their use.
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Appendix C — Frontline Health IT Leadership Toolkit

1. Day-to-Day Operational HIT Management

Overview: Frontline managers often become the first responders for health IT interruptions.
Whether it’s a planned downtime or an unexpected outage, maintaining safe clinical workflows
while systems are offline is a critical leadership responsibility.

Practical Checklist

* Maintain a Downtime Procedure Binder at every workstation.

* Conduct quarterly downtime drills simulating outages during peak hours.

* Create an EHR triage protocol to guide local vs. IT-level issue resolution.

* Document downtime start and end times for compliance and charge capture.

Real-World Example

At a 300-bed community hospital, the EHR went offline during morning medication pass. The
nurse manager activated downtime protocols, assigned runners, and coordinated communication.
The outage lasted 92 minutes with no missed or duplicate doses, later serving as a safety case
study.

Manager Tip

Treat every downtime—planned or unplanned—as both a patient safety risk
and a training opportunity.

Printable Tools

A. Downtime Quick Reference Sheet — Provides paper charting instructions, order forms, and
emergency contacts.

B. Downtime Drill Observation Form — Captures observations, performance, and corrective
actions during quarterly drills.

C. EHR Issue Triage Table — Guides staff in resolving common EHR issues locally or
escalating to IT.

D. Downtime Event Log — Records details of planned and unplanned outages for compliance
and review.

E. Downtime Paper Charting Instructions

F. Emergency Contact List

G. EHR Re-Entry Quick Guide
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Appendix C — Frontline Health IT Leadership Toolkit

1. Day-to-Day Operational HIT Management Printable Tools

A. Downtime Quick Reference Sheet

This quick reference sheet should be kept at each workstation for immediate access during
planned or unplanned EHR downtime events. It provides essential information for paper-based
documentation, emergency contacts, and re-entry procedures.

Unit Name:

Location of Binder:

Contents Checklist:

[ ] Paper charting instructions for vitals, assessments, MARs

[ ] Unit-specific paper order forms (lab, imaging, meds)

[ ] Emergency contact list (IT, Pharmacy, Lab)

[ ] One-page quick guide for EHR re-entry post-downtime
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Appendix C — Frontline Health IT Leadership Toolkit

1. Day-to-Day Operational HIT Management Printable Tools

B. Downtime Drill Observation Form

This form is used to document observations during quarterly downtime drills. It captures key
performance indicators, issues identified, and corrective actions to improve downtime readiness.

Date of Drill: Start Time: End Time:

Staff Notified: Y /N

Observations

* Time to switch to paper workflow:  minutes

* Accuracy of manual documentation: Excellent / Good / Needs Improvement
« Communication effectiveness: Excellent / Good / Needs Improvement

Notes:

Issues Identified

Corrective Actions

Observer Name & Signature:
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1. Day-to-Day Operational HIT Management Printable Tools

C. EHR Issue Triage Table

This table provides guidance for frontline staff to triage common EHR-related issues, determine

appropriate unit-level resolution steps, and decide when to escalate to IT support.

order was received

Issue Type Unit Resolution Steps Escalate to IT?
Printer offline Restart printer; check No
power and network cables
User locked out Supervisor password reset | No
Workstation frozen Log off/on; reboot Yes
workstation
System-wide outage Activate downtime Yes
protocol immediately
Barcode scanner not Check connections, reboot | No
working scanner; swap device if
available
Missing patient data in Refresh EHR screen, check | Yes
chart filters; confirm correct
patient selected
Lab results delayed Contact lab directly; verify | No

Note: When in doubt, escalate to IT to prevent workflow delays or patient

safety risks.
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1. Day-to-Day Operational HIT Management Printable Tools

D. Downtime Event Log

This log is used to document details of any downtime event, including planned and unplanned
system outages. Accurate logging supports compliance, incident review, and PI.

Date: Start Time: End Time:
Reason for Downtime:
Impacted Systems:
Notes
Multi-Event Log Table
Date Start Time | End Time Reason for | Impacted Supervisor
Downtime Systems Signature

Unit Supervisor Signature:
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1. Day-to-Day Operational HIT Management Printable Tools

E. Downtime Paper Charting Instructions

1. Retrieve downtime forms from the designated binder or supply area.

2. Document all vital signs, assessments, and medication administrations using approved paper
forms.

3. For medication administration, record time, dose, route, and initials.

4. Ensure all entries are signed, dated, and include patient identifiers.

5. Keep forms organized by patient and in chronological order for easy EHR re-entry.

267 |Page



Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline

Leadership to the C-Suite

Appendix C — Frontline Health IT Leadership Toolkit

1. Day-to-Day Operational HIT Management Printable Tools

F. Emergency Contact List

Department

IT Help Desk
Pharmacy

Lab

Nursing Supervisor

Facilities / Maintenance

Name / Role Phone Number
On-Call Technician

Pharmacist On Duty

Lab Supervisor

Charge Nurse

On-Call Staff
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1. Day-to-Day Operational HIT Management Printable Tools
G. EHR Re-Entry Quick Guide

1. Wait for official confirmation from IT that the system is fully restored.

2. Gather all paper documentation used during downtime, organized by patient.

3. Enter data into the EHR in chronological order, ensuring accuracy and completeness.
4. Mark each paper form as 'Entered in EHR' with your initials and date.

5. File paper forms per policy for audit and compliance purposes.

Last Updated: Updated By:
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2. Staffing & Training in a Digital Environment

Overview: Staff proficiency directly impacts safety and compliance. Managers must ensure
every team member can navigate required technology systems through training, cross-training,
and superuser support.

Practical Checklist

* Create a cross-training matrix mapping staff competencies across systems.
* Use competency assessments with realistic scenarios.

» Stagger training sessions to reduce fatigue.

* Develop and maintain a superuser team.

Real-World Example

During an EHR upgrade at an urgent care center in peak flu season, managers leveraged cross-
trained staff, delivered staggered micro-trainings, deployed superusers, and held daily huddles.
Despite a 14% increase in visits, operations continued without delay.

Manager Tip

Make HIT training relevant, repeatable, and immediately applicable.

Printable Tools

A. Cross-Training Matrix Template — Maps staff competencies across systems.

B. Competency Assessment Form — Evaluates staff proficiency with realistic scenarios.

C. Training Session Schedule & Attendance Log — Tracks staggered sessions and coverage.
D. Superuser Team Roster — Maintains designated superusers and specialty areas.
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2. Staffing & Training in a Digital Environment — Printable Tools

A. Cross-Training Matrix Template

Use this template to map staff competencies across systems and identify cross-training needs.
Check the boxes for each competency area mastered by the staff member.

Staff Name

Role

EHR
Documentation

Scheduling
System

Inventory
Management

Other

Systems /

Notes

[]

[]

[]

[]

[]

[]

[]

[]

[]

[]
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2. Staffing & Training in a Digital Environment — Printable Tools

B. Competency Assessment Form

This form is used to evaluate staff proficiency in system use through realistic, scenario-based

testing.

Staff Name:

Date:

Assessor Name:

Scenario Description

Role:

Assessment Criteria

Skill/Task

Met

Partially Met

Not Met

Login & Navigation

[]

[]

[]

Patient Lookup

[]

[]

Order Entry

[]

[]

Documentation
Accuracy

[]

[]

System Logout

[]

[]

Comments
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2. Staffing & Training in a Digital Environment — Printable Tools

C. Training Session Schedule & Attendance Log

Use this log to schedule and track attendance for staggered training sessions to minimize fatigue

and coverage gaps.

Date

Time

Topic/System

Trainer

Attendees
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2. Staffing & Training in a Digital Environment — Printable Tools

D. Superuser Team Roster

Maintain a current roster of designated superusers, their specialty areas, and contact information.

Name

Role/Department

Specialty System(s)

Contact Information
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3. Integrating HIT With Quality & Regulatory Requirements

Overview: Frontline managers connect HIT data to quality outcomes and regulatory compliance.
Dashboards and variance analysis help ensure readiness for inspections and improve patient
safety.

Practical Checklist

* Use unit-level dashboards to track quality indicators.

» Align data collection with survey methodologies.

* Create a monthly compliance checklist.

* Partner with quality/risk management to analyze variances.

Real-World Example

An ortho unit’s dashboard flagged increased falls two weeks before a Joint Commission survey.
The manager validated data, identified workflow issues, and retrained staff, returning fall rates to
zero before the survey.

Manager Tip

Monitor HIT dashboards weekly and respond as if a surveyor just arrived.

Printable Tools

A. Unit-Level Quality Dashboard Review Checklist — Guides regular review of dashboards
and indicators.

B. Survey Readiness Tracer Form — Aligns HIT reporting with survey standards.

C. Monthly Compliance Checklist — Ensures regulatory HIT tasks are completed on schedule.
D. HIT Variance Analysis Log — Documents and investigates data variances.
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3. Integrating HIT With Quality & Regulatory Requirements —

Printable Tools

A. Unit-Level Quality Dashboard Review Checklist

Use this checklist to guide regular reviews of unit-level quality dashboards for compliance and

performance improvement.

Quality Indicator

Reviewed (Y/N)

Notes/Follow-Up Actions

Fall Rate

Medication Error Rate

Throughput Time

Catheter-Associated
Urinary Tract Infections
(CAUTI) Incidence

Hand Hygiene Compliance
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3. Integrating HIT With Quality & Regulatory Requirements —
Printable Tools

B. Survey Readiness Tracer Form

Use this form to align HIT data collection and reporting with survey methodologies such as Joint
Commission tracers.

Tracer Topic:

Date: Completed By:

Department/Unit:

Requirement/Standard | Evidence in HIT Compliant (Y/N) Notes
System
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3. Integrating HIT With Quality & Regulatory Requirements —
Printable Tools

C. Monthly Compliance Checklist

This checklist ensures all required HIT reports and compliance tasks are completed each month.

[ ]Run and review medication administration compliance report
[ ]Audit documentation for completeness

[ ] Verify regulatory-required HIT reports are generated

[ ]Review and resolve system alerts for overdue tasks

[ ]Complete follow-up on adverse event reports
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3. Integrating HIT With Quality & Regulatory Requirements —

Printable Tools

D. HIT Variance Analysis Log

Use this log to document and investigate variances identified in HIT data, partnering with
Quality and Risk Management as needed.

Date Identified | Variance
Description

Initial Review
By

Follow-Up
Actions

Date Resolved
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4. Budgeting for HIT Needs at the Department Level

Overview: Frontline managers must justify technology expenses to leadership by linking
requests to productivity, safety, and strategic priorities.

Practical Checklist

* Track device utilization and failures.

» Document productivity and safety impacts.

* Plan lifecycle replacements.

* Link budget requests to organizational priorities.

Real-World Example

A med-surg unit lacked enough workstations, causing delays. The manager used EHR timestamp
data to quantify lost time, built a business case, and secured approval. On-time compliance rose
from 83% to 97%.

Manager Tip
Speak the language of finance — time saved, risk avoided, revenue protected.

Printable Tools

A. Device Utilization & Failure Log — Tracks device usage, downtime, and issues.
B. Productivity & Safety Impact Log — Documents delays, risks, and time lost.
C. HIT Lifecycle Planning Table — Maps replacement cycles for devices/systems.
D. Cost-Benefit Analysis Template — Evaluates expected ROI for HIT requests.
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4. Budgeting for HIT Needs Department Level — Printable Tools

A. Device Utilization & Failure Log

Date

Device
Type

Location

Issue
Description

Downtime
Impact

Follow-Up
Actions
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4. Budgeting for HIT Needs Department Level — Printable Tools

B. Productivity & Safety Impact Log

Date

Event

Impact
Description

Estimated
Time Lost

Financial
Estimate

Notes
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4. Budgeting for HIT Needs Department Level — Printable Tools

C. HIT Lifecycle Planning Table

Device/System

Purchase Date

Expected
Replacement
Date

Replacement
Cost Estimate

Notes
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4. Budgeting for HIT Needs Department Level — Printable Tools

D. Cost-Benefit Analysis Template

Proposed
Item/Upgrade

Estimated Cost

Expected
Benefits

ROI Estimate

Approval
Status
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5. Patient Engagement & Digital Literacy

Overview: Patients can only benefit from HIT if they are able to use it. Managers must integrate
digital literacy and engagement strategies into daily workflows.

Practical Checklist

* Make portal enrollment part of routine workflows.

* Provide step-by-step guides and bilingual materials.
* Assign digital navigators to assist patients.

* Track engagement metrics and address barriers.

Real-World Example

A clinic improved portal enrollment from 28% to 62% by adding sign-up at check-in, training
staff to guide patients, creating bilingual guides, and running outreach campaigns. Phone calls
for results dropped by 40%.

Manager Tip

Equip staff to be both clinicians and technology coaches.
Printable Tools

A. Patient Portal Enrollment Tracker — Monitors enrollment progress and outreach.

B. Patient Digital Literacy Assessment — Evaluates patient skills and needs.

C. Digital Navigation Staff Roster — Lists designated staff who support patient tech use.
D. Engagement Metrics Log — Tracks improvements in patient engagement.
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A. Patient Portal Enrollment Tracker

Appendix C — Frontline Health IT Leadership Toolkit

Date

Patient
Name/ID

Portal Enrolled
(Y/N)

Assisted By

Notes
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5. Patient Engagement & Digital Literacy — Printable Tools

B. Patient Digital Literacy Assessment

Skill/Task

Completed
Independently

Completed with
Assistance

Unable to Complete
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5. Patient Engagement & Digital Literacy — Printable Tools

C. Digital Navigation Staff Roster

Name

Role

Languages
Spoken

Special Skills

Contact Info
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5. Patient Engagement & Digital Literacy — Printable Tools

D. Engagement Metrics Log

Date Range

Metric

Baseline

Current

Notes/Actions
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6. Cybersecurity Incident Response for Frontline Leaders

Overview: Cyber events disrupt operations and pose patient safety risks. Frontline leaders must
quickly activate downtime workflows and escalate issues.

Practical Checklist

* Establish rapid-report chains for suspected incidents.

* Activate downtime workflows when systems are unavailable.
* Preserve potential evidence.

* Coordinate alternative communication methods.

* Protect critical functions and document actions.

Real-World Example

During a ransomware attack, a hospital EHR was locked. The nurse manager contained the
threat, activated downtime MARs, prioritized urgent orders by phone, and ensured continuity of
care during a 36-hour outage.

Manager Tip

Treat cybersecurity incidents like patient safety events — drill often and
document thoroughly.

Printable Tools

A. Cybersecurity Rapid-Report Chain — Outlines escalation contacts for cyber events.
B. Downtime Workflow Activation Checklist — Ensures smooth transition to paper
workflows.

C. Evidence Preservation Log — Records actions taken on affected systems.

D. Critical Functions Prioritization List — Identifies workflows to protect first.
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6. Cybersecurity Incident Response for Frontline Leaders —

Printable Tools

A. Cybersecurity Rapid-Report Chain

Role

Name

Contact Number

Backup Contact
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6. Cybersecurity Incident Response for Frontline Leaders —

Printable Tools

B. Downtime Workflow Activation Checklist

Step

Completed (Y/N)

Notes
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6. Cybersecurity Incident Response for Frontline Leaders —

Printable Tools

C. Evidence Preservation Log

Date/Time

Device/System

Action Taken

By Whom

Notes
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6. Cybersecurity Incident Response for Frontline Leaders —

Printable Tools

D. Critical Functions Prioritization List

Function

Priority Level

Notes
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7. Coordinating HIT Across Departments

Overview: Workflow delays often occur between departments. Managers can resolve them by
setting expectations, mapping processes, and sharing performance data.

Practical Checklist

* Hold regular interdepartmental workflow meetings.

* Create service-level agreements (SLAs) for turnaround times.
» Map processes across departments.

» Set escalation protocols for delays.

* Share data regularly to highlight bottlenecks.

Real-World Example

ED STAT troponin results exceeded targets. Managers discovered LIS alerts weren’t triggering
and collaborated across departments to resolve the issue, reducing turnaround to 26 minutes.

Manager Tip

Use data to solve process problems, not just people problems.
Printable Tools

A. Interdepartmental Workflow Meeting Notes — Documents discussion points and actions.
B. Service-Level Agreement (SLA) Tracking Table — Monitors turnaround time performance.
C. Process Mapping Template — Outlines workflow steps and departmental responsibilities.
D. Escalation Protocol Contact List — Provides points of contact for issue escalation.
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A. Interdepartmental Workflow Meeting Notes
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Date

Departments
Present

Topics
Discussed

Decisions
Made

Follow-Up
Actions
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7. Coordinating HIT Across Departments — Printable Tools

B. Service-Level Agreement (SLA) Tracking Table

Department

Service/Process

Target Time

Actual Time

Met Target
(Y/N)
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7. Coordinating HIT Across Departments — Printable Tools

C. Process Mapping Template

Step Responsible Department

Notes
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7. Coordinating HIT Across Departments — Printable Tools

D. Escalation Protocol Contact List

Issue Type

Primary Contact

Backup Contact

Phone/Email
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8. Data Governance at the Unit Level

Overview: Data accuracy starts at the point of care. Managers must set standards, monitor
quality, and provide feedback to staff.

Practical Checklist

* Perform monthly chart audits.

» Standardize terminology across documentation.
* Provide individual feedback to staff.

* Assign documentation champions.

* Link data quality to patient outcomes.

Real-World Example

In an ICU, audits found errors from copy-paste documentation. The manager retrained staff,
limited copy-forward features, and reduced unedited copy-forward errors by 90%.

Manager Tip
Prevention beats correction — make accuracy a safety imperative.

Printable Tools

A. Monthly Chart Audit Form — Documents accuracy and completeness of records.

B. Approved Terminology Reference List — Standardizes documentation terms.

C. Data Integrity Feedback Log — Tracks feedback provided to staff on data issues.

D. Documentation Champion Roster — Identifies staff who serve as documentation champions.

300|Page



Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline

Leadership to the C-Suite

8. Data Governance at the Unit Level — Printable Tools

A. Monthly Chart Audit Form
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Date

Auditor

Number of
Charts
Reviewed

Number
with Errors

Error Types

Actions
Taken
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8. Data Governance at the Unit Level — Printable Tools

B. Approved Terminology Reference List

Term

Approved Abbreviation

Notes
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8. Data Governance at the Unit Level — Printable Tools

C. Data Integrity Feedback Log

Date

Staff Member

Issue Noted

Feedback
Given

Follow-Up
Date
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8. Data Governance at the Unit Level — Printable Tools

D. Documentation Champion Roster

Appendix C — Frontline Health IT Leadership Toolkit

Name

Role

Specialty Area

Contact Info
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9. Leadership for HIT Adoption

Overview: Successful HIT adoption depends on engaging staff early, addressing resistance, and
celebrating progress.

Practical Checklist

* Involve staff early in decision-making.

» Communicate the 'why' of new technology.

* Celebrate small wins and milestones.

* Use peer champions to model adoption.

* Address resistance directly through engagement.

Real-World Example

During BCMA rollout, nurses feared delays. Managers involved skeptics in pilots, demonstrated
safety benefits, and celebrated early error prevention. Compliance improved from 68% to 97%.

Manager Tip

Resistance signals a need for engagement, not avoidance.
Printable Tools

A. Staff Involvement Log — Tracks staff contributions and feedback during HIT
implementation.

B. HIT Change Communication Log — Documents communication of updates to staff.
C. Small-Win Tracking Table — Records incremental successes and recognized staff.
D. Peer Champion List — Identifies peer leaders who can support adoption.
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9. Leadership for HIT Adoption — Printable Tools

A. Staff Involvement Log

Date

Staff Member

Role in
Implementation

Feedback Collected
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B. HIT Change Communication Log
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9. Leadership for HIT Adoption — Printable Tools

Date

Message/Update

Audience

Method Sent

Follow-Up
Actions

307|Page



Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

9. Leadership for HIT Adoption — Printable Tools
C. Small-Win Tracking Table
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Date

Achievement

Impact

Recognized Staff
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9. Leadership for HIT Adoption — Printable Tools

D. Peer Champion List
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Name

Role

Specialty Area

Contact Info
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10. Preparing for the Future of HIT

Overview: Technology advances quickly, requiring proactive planning for readiness and
adoption. Managers must monitor trends, pilot new tools, and prepare staff.

Practical Checklist

» Stay informed on healthcare technology trends.
* Conduct annual reviews of technology in use.

* Volunteer for pilot projects when possible.

* Assess team readiness for new tools.

* Ensure interoperability for future systems.

Real-World Example

Before launching Al sepsis alerts, a hospital educated staff, simulated workflows, and tuned
alerts. Time-to-antibiotic dropped by 42 minutes post-implementation.

Manager Tip

Prepare the team before technology arrives to ensure smoother adoption.

Printable Tools

A. Technology Trend Tracking Table — Captures innovations and their potential impact.

B. Annual Technology Review Checklist — Ensures current systems are up to date and effective.
C. Pilot Project Proposal Form — Documents scope, benefits, and risks of pilot projects.

D. Staff Readiness Assessment — Evaluates staff preparedness for new technologies.
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10. Preparing for the Future of HIT — Printable Tools

A. Technology Trend Tracking Table
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Date

Technology/Innovation

Source

Potential
Impact

Notes
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B. Annual Technology Review Checklist

Item

Reviewed (Y/N)

Notes
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10. Preparing for the Future of HIT — Printable Tools

C. Pilot Project Proposal Form

Project Title Description

Expected
Benefits

Risks

Approval
Status
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10. Preparing for the Future of HIT — Printable Tools

D. Staff Readiness Assessment

Skill/Knowledge
Area

Current Level

Needed Level

Training Required

314|Page



Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

Appendix C — Frontline Health IT Leadership Toolkit

11. Cybersecurity Incident Response

Overview: Frontline managers often serve as the first non-IT responders during a cyber incident.
Their role is to protect patients and operations by activating downtime workflows, escalating
issues, and documenting actions.

Practical Checklist

* Recognize and report suspected cyber incidents immediately.

* Activate the unit’s Downtime Binder and initiate paper workflows.
* Preserve potential evidence without altering devices.

* Maintain clear communication with staff and patients.

* Document all actions for review and improvement.

Real-World Example

When a ransomware attack hit a regional hospital, the frontline nurse manager activated
downtime MARs, assigned staft runners for urgent orders, and logged the event. Patient care
continued safely until IT restored systems 36 hours later.

Manager Tip

Treat every suspected cyber incident as a patient safety event — your priority
is safe continuity of care, not I'T forensics.

Printable Tools

A. Frontline Incident Response Checklist — Provides immediate steps for suspected incidents.
B. Evidence Preservation Log — Tracks evidence handling during a cyber incident.

C. Critical Functions Prioritization List — Identifies essential workflows to protect during
outages.
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11. Cybersecurity Incident Response — Printable Tools

A. Frontline Incident Response Checklist

Use this checklist to guide immediate actions when a cyber incident is suspected or confirmed.

Task

Completed

Step 1: Notify IT Help Desk and
Nursing Supervisor immediately.

Step 2: Activate Downtime Binder
(paper charting, orders, MARSs).

Step 3: Assign communication roles
for staff and patients.

Step 4: Preserve evidence (do not
power off devices).

Step 5: Document downtime start time
in Event Log.

Step 6: Continue critical patient care
workflows using paper backups.

Step 7: Log all actions and
communications until systems are
restored.
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11. Cybersecurity Incident Response — Printable Tools

B. Evidence Preservation Log

Date/Time

Device/System

Issue
Observed

Action
Taken

By Whom

Notes
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11. Cybersecurity Incident Response — Printable Tools

C. Critical Functions Prioritization List

Function Priority Level Notes
(High/Med/Low)

Medication High

Administration

Patient High

Admissions/Tracking

Lab/Imaging Orders Medium

Discharge Processing | Medium

Billing Documentation | Low
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12. WISeR (Wasteful and Inappropriate Service Reduction)
Supplement

Overview: WISeR (Wasteful and Inappropriate Service Reduction) is a CMS Innovation
Center model (2026-2031) piloted in six states—Arizona, New Jersey, Ohio, Oklahoma,
Texas, and Washington. It introduces prior authorization (PA or Prior Auth) for a defined set of
outpatient procedures in traditional Medicare, with the goal of reducing fraud, waste, and
inappropriate use of low-value services. For frontline managers, WISeR requires new approaches
to documentation, workflow oversight, and patient communication

Practical Checklist

e Form or participate in a multidisciplinary Utilization Management or WISeR Steering
Committee

o Standardize EHR order sets and conservative treatment templates for WISeR-flagged
procedures

e Assign or act as the point person for prior authorization submissions and tracking

o Educate staff on WISeR workflow flags, documentation standards, and patient counseling
scripts

e Monitor denial/approval rates and use data to refine workflows and escalate appeals

o Prepare patient handouts and clear messaging explaining WISeR requirements

o Regularly report WISeR-related outcomes and challenges to organizational leadership

Real-World Example

At an orthopedic ambulatory surgery center in Ohio, the nurse manager partnered with the
practice EHR lead to embed WISeR prompts and required documentation into intake workflows.
All prior authorization requests were routed to a single coordinator through a centralized
dashboard that tracked approval status and flagged denials. Weekly staff huddles reviewed top
denial reasons, while patient-facing handouts reduced confusion about Medicare requirements.
This approach cut preventable denials in half and improved patient satisfaction scores.

Printable Tools

A. WISeR Readiness Quick Checklist — Provides quick action items.

B. WISeR Prior Authorization (PA) Tracking Log— Tracks PA handling.

C. WISeR Denial/Appeal Outcome Dashboard (Monthly Review) — Manages outcomes of PA
Denial and Appeals
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12. WISeR — Printable Tools
A. WISeR Readiness Quick Checklist

Area Checklist Items
[ ] Participate in Utilization Management or WISeR Committee
Governance &
Oversight
[ ] Assign accountability for workflow and escalation
[ ]Enable WISeR order set alerts in EHR
EHR &
Documentation [ ] Contribute to conservative treatment documentation
templates
[ ] Centralize prior authorization submission
Workflow & Tracking
[ ] Monthly review of approval/denial/appeals log
. [ ] Provide WISeR handouts at referral
Patient
Communication [ ] Use a standard patient script
[ ] Train staff on WISeR rules and flagged procedures
Staff Education
[ ] Huddle on denial trends and appeal strategies
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12. WISeR- Printable Tools
B. WISeR Prior Authorization (PA) Tracking Log
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12. WISeR (Wasteful and Inappropriate Service Reduction) —

Printable Tools

C. WISeR Denial/Appeal Outcome Dashboard (Monthly Review).

Metric Target | Current | Notes/Actions
PA request volume
WISeR-related denial rate (%) <10%
Median PA turnaround (days) <2
Successful appeals (%) >50%
Patient complaints (WISeR-related) 0
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Guiding Enterprise Health IT Strategy, Innovation, and Governance

This toolkit provides healthcare Chief Information Officers (CIOs) and senior IT
leaders with a structured guide to key leadership domains in healthcare information
technology (HIT), equipping them with practical, enterprise-level strategies for
leading HIT initiatives. While the Frontline Health IT Leadership Toolkit focuses
on day-to-day operational management, this Executive-focused resource addresses
high-level governance, architecture, interoperability, capital planning,
cybersecurity, innovation, and strategic alignment. The goal is to provide
actionable guidance for making decisions that balance clinical needs, operational
efficiency, fiscal responsibility, and regulatory compliance—ultimately driving
HIT success across the organization.

« Each section contains best practices, printable templates, and a real-life
scenario to illustrate practical application.

« The first page of each section contains a summary of strategies.

o The second part of each section contains printable/usable checklists

Disclaimer

This toolkit and its associated printable tools are provided for general informational and
reference purposes only. They are not intended to replace, override, or conflict with any
policies, procedures, or operational tools provided by your healthcare facility or organization.

Users must always follow their organization’s approved protocols, guidelines, and chain of
command when responding to downtime events, HIT issues, or other operational scenarios.

The tools included here have not been formally tested, validated, or vetted for use in any
specific clinical or operational environment. They are offered solely for convenience, personal
reference, and general guidance in situations where facility-specific tools are unavailable.

The author(s) make no representations or warranties regarding the accuracy, completeness, or
applicability of these materials to any particular setting, and expressly disclaim any liability for
actions taken or not taken based on their use.
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1. Enterprise IT Governance & Strategic Alignment

Overview: Effective CIOs ensure that health IT (HIT) investments and initiatives directly
support the organization’s mission, vision, and long-term strategy. Strong governance structures
prevent “shadow IT,” promote transparency, and align technology decisions with clinical,
operational, and financial goals.

Practical Checklist

* Establish an IT governance council with representation from C-suite, clinical, and operational
leaders.

* Develop an annual IT strategic plan linked to the organization’s overall strategy.

* Define and enforce project intake and prioritization processes.

* Implement formal change control to manage scope, budget, and timeline impacts.

* Use KPIs and dashboards to track IT project performance against organizational objectives.

Real-World CIO Example

At a 500-bed regional medical center, the CIO aligned a $25M EHR optimization initiative with
the hospital’s strategic goal of reducing readmissions by 15%. By embedding quality leaders in
the governance process, the I'T team prioritized features that supported predictive readmission
risk scoring, contributing to a 17% reduction over two years.

CIO Tip

Engage clinical leaders early in IT governance discussions — it strengthens buy-in and ensures
IT decisions directly support patient care priorities.

Printable Tools

A. IT Governance Council Charter Template — Defines the purpose, structure, and
responsibilities of the IT Governance Council.

B. IT Strategic Plan Alignment Checklist — Ensures IT initiatives align with the organization’s
mission, vision, and goals.

C. Project Intake & Prioritization Form — Captures details for proposed IT projects and
assesses priority based on organizational impact.

D. Change Control Log — Documents approved project changes to scope, budget, or timeline.
E. IT Performance Dashboard Review Checklist — Supports review of KPI trends, budget
variances, and resource utilization.
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1. Enterprise IT Governance & Strategic Alignment — Printable

Tools

A. IT Governance Council Charter Template

Use this template to define the purpose, structure, and responsibilities of the IT Governance

Council. The charter should align IT initiatives with organizational strategy and ensure

transparent decision-making.

Section

Details

Council Name

Purpose

Membership & Roles

Meeting Frequency

Decision-Making Process
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1. Enterprise IT Governance & Strategic Alignment — Printable
Tools

B. IT Strategic Plan Alignment Checklist

This checklist ensures IT initiatives are aligned with the organization’s mission, vision, and
strategic priorities.

[ ]Reviewed current organizational strategic plan

[ 1 Mapped IT initiatives to strategic goals

[ ] Validated alignment with clinical, operational, and financial objectives
[ ] Reviewed compliance with regulatory requirements

[ ] Obtained executive approval for alignment
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1. Enterprise IT Governance & Strategic Alignment — Printable
Tools

C. Project Intake & Prioritization Form

Use this form to capture details for proposed IT projects and assess priority based on
organizational impact.

Project Name

Project Sponsor

Description

Expected Benefits

Strategic Alignment

Priority Level (High/Med/Low)
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1. Enterprise IT Governance & Strategic Alignment — Printable

Tools

D. Change Control Log

This log documents approved changes to IT projects, ensuring scope, budget, and timelines are

managed effectively.

Date

Project

Change
Description

Approved By

Notes
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1. Enterprise IT Governance & Strategic Alignment — Printable
Tools

E. IT Performance Dashboard Review Checklist

Use this checklist during monthly or quarterly reviews of IT performance dashboards.

[ ]Reviewed KPI trends over past quarter
[ ] Identified projects off track

[ ]Assessed budget vs. actual spend

[ ]Reviewed resource utilization

[ ] Documented action items for improvement
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2. Capital Planning & ROI Analysis for HIT Investments

Overview: Healthcare IT projects are capital-intensive. CIOs must quantify both costs and value,
balancing innovation with fiscal responsibility. This includes calculating total cost of ownership
(TCO) over the full lifecycle and demonstrating both hard and soft ROI.

Practical Checklist

* Build 5-year capital and operational HIT budgets.

» Use ROI models that include cost savings, revenue enhancements, and quality improvements.
* Include soft ROI (e.g., patient safety, clinician satisfaction) in board presentations.

* Establish post-implementation review for major investments.

* Tie funding approvals to measurable outcomes.

Real-World CIO Example

A multi-hospital system CIO justified a $10M investment in a unified PACS/VNA solution by
showing a projected $3.5M savings in duplicate imaging over five years and improved diagnostic
turnaround times, which enhanced ED throughput and patient satisfaction scores.

CIO Tip

Always frame ROI discussions in terms of both financial savings and patient care benefits — this
ensures executive and clinical support.

Printable Tools

A. HIT Capital Budget Template — Tracks HIT capital expenditures over multiple years.

B. ROI Analysis Worksheet — Quantifies both hard and soft ROI for proposed HIT investments.
C. Post-Implementation Review Template — Evaluates the success of a HIT project after go-
live.

D. Capital Request Approval Form — Captures details for formal approval of HIT capital
investments.
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2. Capital Planning & ROI Analysis for HIT Investments —

Printable Tools

A. HIT Capital Budget Template

Use this template to plan and track HIT capital expenditures over a multi-year period.

Appendix D —Health Executive IT Leadership Toolkit

Year

Project/System

Estimated Cost

Funding
Source

Approval
Status
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2. Capital Planning & ROI Analysis for HIT Investments —

Printable Tools

B. ROI Analysis Worksheet
This worksheet helps quantify both hard and soft ROI for proposed HIT investments.

Appendix D —Health Executive IT Leadership Toolkit

Project
Name

Initial Cost

Annual
Savings/Revenue

Payback
Period
(Months)

Soft ROI
Benefits

Notes
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2. Capital Planning & ROI Analysis for HIT Investments —
Printable Tools

C. Post-Implementation Review Template

Use this form to evaluate the success of a HIT project after go-live.

Project

Go-Live Date

Outcomes
Achieved

Issues
Encountered

Recommendations
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2. Capital Planning & ROI Analysis for HIT Investments —

Printable Tools

D. Capital Request Approval Form

This form captures details for formal approval of a HIT capital investment.

Requestor Name

Department

Project Description

Strategic Alignment

Estimated Cost

Approval Signatures

Requestor Name

Department

Project Description

Strategic Alignment

Estimated Cost

Approval Signatures

334|Page



Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

Appendix D —Health Executive IT Leadership Toolkit

3. Enterprise Architecture & Interoperability Roadmaps

Overview: A well-designed enterprise architecture supports scalability, integration, and
regulatory compliance. Interoperability is central for care coordination, patient engagement, and
regulatory mandates such as TEFCA and HL7 FHIR.

Practical Checklist

» Maintain an enterprise architecture blueprint updated annually.

* Develop a 3-year interoperability roadmap compliant with TEFCA and HL7 FHIR.
* Implement a master patient index (MPI) for accurate cross-system identification.

» Standardize on terminology services (SNOMED, LOINC).

* Conduct vendor API capability assessments before purchase.

Real-World CIO Example

At a statewide rural health network, the CIO implemented an FHIR-based data exchange that
connected disparate EHRs across 12 hospitals, enabling a shared care summary for over 800,000
patients.

CIO Tip

Prioritize interoperability projects that directly improve clinician workflows — adoption is
higher when staff see immediate benefits.

Printable Tools

A. Enterprise Architecture Blueprint Template — Documents the organization's enterprise
architecture for annual review.

B. Interoperability Roadmap Template — Outlines interoperability goals and milestones for the
next three years.

C. API Capability Assessment Form — Assesses vendor API capabilities before purchase or
integration.

D. Master Patient Index (MPI) Audit Log — Tracks and resolves duplicate or mismatched
patient records.
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3. Enterprise Architecture & Interoperability Roadmaps — Printable
Tools

A. Enterprise Architecture Blueprint Template

Document your organization's enterprise architecture for annual review and updates.

System/Component | Function Owner Integration Points
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3. Enterprise Architecture & Interoperability Roadmaps — Printable
Tools

B. Interoperability Roadmap Template

Plan your organization's interoperability goals and milestones for the next three years.

Year Goal Key Actions Responsible Party
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3. Enterprise Architecture & Interoperability Roadmaps — Printable
Tools

C. API Capability Assessment Form

Assess vendor API capabilities before purchase or integration.

Vendor System API Available | Standards Notes
(Y/N) Supported
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3. Enterprise Architecture & Interoperability Roadmaps — Printable
Tools

D. Master Patient Index (MPI) Audit Log

Track and resolve duplicate or mismatched patient records.

Date Identified | Patient ID(s) Issue Resolution Completed By
Description
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4. Advanced Cybersecurity Leadership

Overview: CIOs must lead beyond compliance, adopting a proactive security posture to protect
PHI, IT assets, and operational continuity. Leadership in cybersecurity requires ongoing training,
external audits, and resilience planning.

Practical Checklist

» Adopt Zero Trust Architecture principles.

* Conduct annual NIST CSF maturity assessments.

* Require third-party security assessments for vendors.

* Implement phishing simulation and training programs.

» Maintain incident response playbooks with defined escalation paths.

Real-World CIO Example

A large academic medical center CIO’s proactive phishing simulations reduced employee click-
through rates from 18% to 3% in 12 months, avoiding potential ransomware breaches.

CIO Tip

Test your cybersecurity defenses with external red team exercises at least annually to identify
blind spots.

Printable Tools

A. Cybersecurity Maturity Assessment Checklist — Evaluates maturity against the NIST
Cybersecurity Framework.

B. Vendor Security Risk Assessment Form — Assesses third-party vendor security compliance.
C. Incident Response Playbook Template — Provides step-by-step actions for responding to
cyber incidents.
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4. Advanced Cybersecurity Leadership — Printable Tools

A. Cybersecurity Maturity Assessment Checklist

Use this checklist to assess your organization’s maturity against the NIST Cybersecurity
Framework.

[ ] Identify: Asset management, risk assessment, governance
[ ] Protect: Access controls, data security, maintenance

[ ] Detect: Continuous monitoring, anomaly detection

[ ]Respond: Incident response planning, communication

[ ] Recover: Recovery planning, improvements
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4. Advanced Cybersecurity Leadership — Printable Tools

B. Vendor Security Risk Assessment Form

Evaluate third-party vendors for cybersecurity compliance before contracting.

Vendor Name

System/Service

Security
Certifications

Assessment
Date

Risk Rating
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4. Advanced Cybersecurity Leadership — Printable Tools

C. Incident Response Playbook Template

Define step-by-step actions for responding to various types of cyber incidents.

Incident Type

Initial Actions

Escalation Path

Post-Incident
Review

343 |Page



Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

Appendix D —Health Executive IT Leadership Toolkit
5. Data Governance & Analytics Strategy

Overview: CIOs ensure that data is accurate, secure, and available for clinical, operational, and
research purposes. Strong governance prevents silos, ensures compliance, and enables
trustworthy analytics.

Practical Checklist

» Form an enterprise data governance council.

* Define data stewardship roles for each domain (clinical, financial, operational).
* Implement data quality KPIs.

* Develop Al/analytics governance for bias and accuracy monitoring.

* Publish data access and secondary use policies.

Real-World CIO Example

A children’s hospital CIO created a data governance committee that standardized definitions for
'readmission,’ aligning analytics outputs across departments and improving CMS quality
reporting accuracy.

CIO Tip

Focus governance efforts on data definitions most critical to regulatory compliance — this
prevents costly reporting errors.

Printable Tools

A. Data Governance Council Charter — Defines the mission, scope, and membership of the
data governance council.

B. Data Quality KPI Tracker — Monitors and reports on key data quality measures.

C. Al/Analytics Model Validation Log — Documents model validation for accuracy, bias, and
periodic review.
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5. Data Governance & Analytics Strategy — Printable Tools

A. Data Governance Council Charter

Define the mission, scope, and membership of the data governance council.

Mission

Scope

Meeting Frequency

Membership
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B. Data Quality KPI Tracker
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KPI

Definition

Target

Current

Owner
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5. Data Governance & Analytics Strategy — Printable Tools

C. Al/Analytics Model Validation Log

Model Name

Purpose

Validation
Date

Results

Next Review
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6. Vendor & Contract Lifecycle Management

Overview: Vendor management is as critical as technology management. Strong contracts and
oversight protect against service lapses, hidden costs, and compliance risks.

Practical Checklist

» Use SLAs with clear uptime, response, and resolution metrics.
* Include data portability clauses in contracts.

* Require cyber liability insurance from vendors.

* Conduct annual vendor performance reviews.

» Document exit strategies for each major system.

Real-World CIO Example

When a radiology vendor failed SLA targets, a CIO enforced contractual penalties and
transitioned to a new provider within six months without service disruption.

CIO Tip

Always negotiate data ownership and portability up front to avoid
vendor lock-in.

Printable Tools

A. Vendor Performance Review Form — Evaluates vendor performance against contractual
obligations.

B. Contract Clause Checklist — Ensures inclusion of key protective clauses in vendor
agreements.

C. Vendor Exit Strategy Template — Documents transition steps for vendor changes.
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6. Vendor & Contract Lifecycle Management — Printable Tools

A. Vendor Performance Review Form

Vendor
Name

Service

Contract
Start

Contract End

Performance
Rating

Notes
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6. Vendor & Contract Lifecycle Management — Printable Tools

B. Contract Clause Checklist

[ ] Service Level Agreements (SLA) defined
[ ] Data portability clause included

[ ] Cyber liability insurance required

[ ] Termination and exit strategy defined

[ ]IP ownership and confidentiality terms clear
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6. Vendor & Contract Lifecycle Management — Printable Tools

C. Vendor Exit Strategy Template

Vendor

Transition Steps

Responsible Party

Timeline
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7. Innovation Management & Emerging Technology Adoption

Overview: CIOs must balance stability with innovation, ensuring new technologies are tested,
validated, and scalable before full rollout. This avoids disruption while positioning the
organization for future growth.

Practical Checklist

* Create an innovation review board.

* Pilot new technologies in controlled settings.

* Evaluate scalability, integration, and support before enterprise rollout.
* Establish ROI and risk criteria for emerging tech.

* Partner with universities or startups for innovation sourcing.

Real-World CIO Example

A CIO piloted Al-assisted radiology reads in one hospital before system-wide rollout, cutting
preliminary report turnaround times by 30%.

CIO Tip

Encourage staff to propose pilot ideas — frontline insights often
identify the most impactful innovations.

Printable Tools

A. Innovation Review Board Charter — Defines purpose, membership, and evaluation criteria
for new technology proposals.

B. Technology Pilot Evaluation Form — Captures objectives, results, and recommendations for
pilot projects.

C. Emerging Technology ROI & Risk Matrix — Evaluates ROI and risks of new technologies

prior to investment.
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7. Innovation Management & Emerging Technology Adoption —

Printable Tools

A. Innovation Review Board Charter

Charter Element

Details

Purpose

Membership & Roles

Meeting Cadence

Evaluation Criteria

Decision Process
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7. Innovation Management & Emerging Technology Adoption —
Printable Tools

B. Technology Pilot Evaluation Form

Pilot Name

Objectives

Results

Challenges

Recommendation
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7. Innovation Management & Emerging Technology Adoption —

Printable Tools

C. Emerging Technology ROI & Risk Matrix

Technology

Expected ROI

Risk Level

Mitigation Strategy

355|Page



Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

Appendix D —Health Executive IT Leadership Toolkit

8. Talent Development & Workforce Planning

Overview: A high-performing IT team is critical to delivering on strategic HIT goals. CIOs must
proactively plan for skill development, succession, and retention to remain competitive.

Practical Checklist

* Develop a 3-year IT workforce plan.

* Invest in certifications (CISSP, PMP, CHIME).
* Create succession plans for leadership roles.

* Offer career pathways for staff growth.

* Implement flexible work models for retention.

Real-World CIO Example

A CIO introduced a 'future leaders' program that mentored IT analysts into management roles,
reducing turnover by 22%.

CIO Tip

Link professional development to organizational goals — staff
engagement improves when they see their growth tied to mission
success.

Printable Tools

A. IT Workforce Plan Template — Documents staffing levels, gaps, and future needs.
B. Certification & Training Tracker — Tracks staff certifications and renewals.
C. Succession Planning Template — Identifies potential successors and development plans
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8. Talent Development & Workforce Planning — Printable Tools

A. IT Workforce Plan Template

Role

Current FTEs

Future Needs

Gap Analysis
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8. Talent Development & Workforce Planning — Printable Tools

B. Certification & Training Tracker

Staff Name

Certification/Training

Date Completed

Renewal
Date

Notes
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8. Talent Development & Workforce Planning — Printable Tools

C. Succession Planning Template

Key Position

Potential Successors

Development Plan
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9. Regulatory Horizon Scanning & Advocacy

Overview: CIOs must anticipate regulatory changes and position the organization ahead of
compliance deadlines. Early alignment with new rules reduces risks and potential penalties.

Practical Checklist

* Subscribe to ONC, CMS, HIMSS policy updates.

» Maintain a regulatory risk register.

 Engage in state and national policy forums.

* Coordinate compliance readiness assessments quarterly.
* Align IT roadmap with upcoming mandates.

Real-World CIO Example

A CIO proactively prepared for Information Blocking Rule changes, ensuring compliance six
months ahead of the deadline and avoiding $1M in potential penalties.

CIO Tip

Encourage compliance officers and IT leaders to jointly monitor the
regulatory landscape for early warning of upcoming requirements.
Printable Tools

A. Regulatory Risk Register Template — Tracks regulatory changes, deadlines, and risk levels.
B. Compliance Readiness Checklist — Assesses preparedness for regulatory requirements.
C. Advocacy Engagement Log — Records advocacy activities and outcomes.
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9. Regulatory Horizon Scanning & Advocacy — Printable Tools

A. Regulatory Risk Register Template

Regulation/Rule

Impact Area

Risk Level

Compliance
Deadline

Mitigation
Actions

361 |Page



Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

Appendix D —Health Executive IT Leadership Toolkit
9. Regulatory Horizon Scanning & Advocacy — Printable Tools

B. Compliance Readiness Checklist

[ ]Reviewed new regulations

[ ] Assigned responsible compliance lead
[ ] Updated policies/procedures

[ ] Communicated changes to staff

[ ] Tested compliance controls
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9. Regulatory Horizon Scanning & Advocacy — Printable Tools

C. Advocacy Engagement Log

Date

Advocacy Activity

Stakeholders
Engaged

Outcomes/Follow-
Up
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10. Crisis Leadership & Communications

Overview: CIOs play a pivotal role in maintaining trust during outages, breaches, or disasters.
Clear communication ensures confidence among staff, patients, regulators, and the public.

Practical Checklist

* Maintain crisis communication templates for staff, patients, and media.
* Train spokespersons for HIT-related incidents.

* Coordinate with legal and compliance on public disclosures.

* Establish redundant communication channels (SMS, satellite).
 Conduct quarterly tabletop exercises with leadership.

Real-World CIO Example

During a ransomware incident, a CIO coordinated daily situation reports to staff, engaged local
media with clear updates, and restored systems in 72 hours, preserving public trust.

CIO Tip

Plan crisis communications as carefully as technical recovery —
reputation recovery can take longer than system recovery.

Printable Tools

A. Crisis Communication Template — Guides communication for staff, patients, regulators, and
media.

B. Outage Event Log — Documents system outage details, duration, and corrective actions.

C. Tabletop Exercise Evaluation Form — Evaluates strengths and areas for improvement from
crisis drills.
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10. Crisis Leadership & Communications — Printable Tools

A. Crisis Communication Template

Audience

Key Message

Communication
Channel

Responsible Person
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10. Crisis Leadership & Communications — Printable Tools

B. Outage Event Log

Date/Time

System
Impacted

Duration

Actions Taken

Resolution
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10. Crisis Leadership & Communications — Printable Tools

C. Tabletop Exercise Evaluation Form

Exercise Scenario Strengths Observed | Areas for Follow-Up Actions
Improvement
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11. Enterprise Incident Response Playbook

Overview: CIOs and IT executives must oversee organization-wide Incident Response (IR)
strategy, ensuring it aligns with NIST SP 800-61 and HIPAA Security Rule contingency
requirements. A well-documented playbook enables structured, cross-functional response and
minimizes downtime.

Practical Checklist

e Maintain Incident Classification Matrix (low/medium/high severity).

e Establish escalation pathways (unit — IT Help Desk — Security Team — CIO — Executive
Leadership).

e Define system prioritization (EHR, PACS, Pharmacy, ADT, Finance).

e Maintain communication templates for staff, media, regulators.

e Require post-incident 'hotwash' review within 72 hours.

Real-World CIO Example

A CIO at a 500-bed academic hospital used a playbook modeled on NIST CSF to respond to a
ransomware event. By coordinating daily situation reports, escalating through the board-level IT
Governance Council, and engaging external forensics, the system restored within 48 hours,
avoided ransom payment, and maintained regulatory compliance.

CIO Tip: Test the playbook quarterly with tabletop exercises —
cyber incidents are as much about governance and communication
as technology.

Printable Tools

A. Incident Classification & Escalation Table — Who to notify at each severity level.

B. System Recovery Prioritization Worksheet — Rank mission-critical apps with RTO/RPO
targets.

C. Crisis Communication Template — Internal memo, regulatory notification, media holding
statement.

D. After-Action Report Template — Incident summary, root cause, lessons learned, corrective
actions.
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11. Enterprise Incident Response Playbook — Printable Tools

A. Incident Classification & Escalation Table

ransomware

playbook, notify
leadership

Severity Description Initial Actions Escalation Path
Low Minor localized Notify IT Help IT Analyst —
issue Desk Manager
Medium Department-wide Activate IT Security — CIO
outage departmental IR
plan
High Enterprise-wide or | Activate IR CIO — Executive

Team — Legal/PR
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11. Enterprise Incident Response Playbook — Printable Tools

B. System Recovery Prioritization Worksheet

System RTO (Hours) RPO (Hours) Priority (1-5) Notes

EHR 2 0 1 Mission critical
Pharmacy 4 1 2

Lab Systems 6 2 3

Radiology 12 4 4

PACS

Finance/Billing | 24 12 5
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11. Enterprise Incident Response Playbook — Printable Tools

C. Crisis Communication Template

Use this template to guide communication during incidents.

Audience

Key Message

Communication
Channel

Responsible Person

Internal Staff

Systems are
currently down. Use
downtime
procedures.
Estimated
restoration:

Email, Overhead
Announcements

Nursing Supervisor
/1T

Patients

We are experiencing
a temporary system
outage. Care will
continue safely.

Front Desk Script /
Signage

Unit Manager

Regulators

Notification of
incident and
mitigation steps per
HIPAA/State law.

Formal Report

Compliance Officer

Media

We are responding
to a cybersecurity
event. Patient care
continues safely.
Updates will follow.

Press Release

Public Relations
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11. Enterprise Incident Response Playbook — Printable Tools
D. After-Action Report Template

Incident Summary

Root Cause

Timeline of Events

Impact on Systems/Patients

Corrective Actions Taken

Lessons Learned

Recommendations

372|Page



Healthcare IT Systems for Healthcare Administrators and Leaders: Bridging
Data, Policy and Technology for Operational Excellence — From Frontline
Leadership to the C-Suite

Appendix D —Health Executive IT Leadership Toolkit

12. WISeR (Wasteful and Inappropriate Service Reduction) Compliance
& Strategy

Overview: CIOs must prepare their organizations to meet WISeR requirements, embedding IT
strategy, automation, and governance to protect patient access, financial stability, and
organizational transparency.

Practical Checklist:

o Embed clinical decision support into EHRs for WISeR-flagged procedures.

e Implement automated prior authorization submission systems.

e Deploy real-time dashboards to track WISeR-related denials and approvals.

o Ensure interoperability with CMS and payer portals via FHIR APIs.

o Establish a WISeR Steering Committee for cross-departmental governance.

o Integrate WISeR data into board-level reporting to guide strategic resource allocation.
Real-World CIO Example:

e Primary Care: An Ohio multi-site family practice integrated FHIR APIs with a third-
party PA vendor, reducing denial rates by 30%.

e Qutpatient Facilities: An orthopedic outpatient center linked WISeR dashboards with
scheduling systems, improving throughput by reducing surgical delays.

e Hospitals & Healthcare Organizations: A tertiary health system embedded WISeR
metrics into board-level dashboards, enabling targeted neurosurgery denial reduction.

Printable Tools:

A. WISeR EHR Decision Support Checklist

B. WISeR Prior Authorization Dashboard Template
C. WISeR Steering Committee Charter

D. WISeR Denial Tracking Log
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12. WISeR (Wasteful and Inappropriate Service Reduction)
Compliance & Strategy

A. WISeR EHR Decision Support Checklist

Use this checklist to verify that your EHR is configured to support WISeR compliance through
clinical decision support (CDS).

[ 1CDS prompts trigger when WISeR-flagged procedures are ordered

[ ] Documentation requirements enforced (e.g., conservative therapy attempts before spinal
injection)

[ ] Clinician override option available for urgent/critical cases

[ ]Audit trail logs all CDS interactions for compliance review

[ ] Integration tested with payer prior authorization (PA) systems

[ ] Reviewed quarterly with WISeR Steering Committee
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12. WISeR (Wasteful and Inappropriate Service Reduction)
Compliance & Strategy

B. WISeR Prior Authorization Dashboard Template

This dashboard template helps track WISeR-related prior authorization metrics in real time.

Metric Target Current |Owner Notes
PA request volume (monthly)

WISeR-related denial rate (%) <10%

Average PA turnaround time <48 hours

% PA auto-approved via API >70%

Appeals required (count)
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12. WISeR (Wasteful and Inappropriate Service Reduction)
Compliance & Strategy

C. WISeR Steering Committee Charter
Use this template to define the scope and responsibilities of a cross-departmental
WISeR Steering Committee.

Section

Details

Committee Name

WISeR Steering Committee

Oversee WISeR compliance, optimize workflows, and align IT

P
HIpose strategy.
Membership & CIO (Chair), CMIO, Compliance Officer, Finance Lead, Clinical
Roles Leaders
Meeting Frequency ||[Monthly

Decision-Making

Consensus with CIO final authority

Reporting

Board-level quality & finance committees
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12. WISeR (Wasteful and Inappropriate Service Reduction)
Compliance & Strategy

D. WISeR Denial Tracking Log

This log tracks WISeR-related denials to identify trends and guide mitigation strategies.

Denial Appeal
Date||Department||Procedure/Service Reason Filed (|Outcome Notes
(Y/N)
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Healthcare IT Systems

For Healthcare Administrators and Leaders

Healthcare IT Systems: For Healthcare Administrators and Leaders bridges the gap between
frontline operations and executive strategy in the rapidly evolving world of health information
technology. Written for undergraduate and graduate students in healthcare administration,
this textbook offers a comprehensive exploration of how data, policy, and digital innovation
intersect to shape the modern healthcare enterprise.

Drawing on real-world case studies, leadership toolkits, and current regulatory frameworks,
Paul G. Schneider, BSN, MBA, guides readers from foundational IT concepts to advanced
strategic planning. The text balances technical understanding with management application,
making it an essential resource for students preparing to lead in hospitals, clinics, long-term
care facilities, and health systems of all sizes.

Key Topics Include:

e Electronic Health Records (EHR) and Interoperability
e Cybersecurity and Disaster Recovery

e Health IT Governance and Strategic Planning

o Atrtificial Intelligence and Emerging Technologies

e Population Health and Data-Driven Quality

¢ Revenue Cycle Management (RCM)

o Government Policy and Regulation

Included Tools and Resources:

e Frontline Lens and Leadership Toolkits for managers
o Executive Lens and Graduate Toolkits for C-Suite and upper management
e Case Studies linking academic concepts to real-world management challenges

e Comprehensive Glossary and Master Reference List for quick reference and citation
accuracy

o Appendices with practical frameworks, checklists, and applied leadership exercises to
bridge learning and practice.

Beyond technical knowledge, the textbook equips readers with practical resources to make
the book both an academic foundation and a day-to-day leadership manual for those
responsible for operational excellence, compliance, and strategic innovation in healthcare IT.
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