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Introduction

Revenue cycle management (RCM), including coding and claims submission, is a significant
function within any healthcare organization or practice, and has given birth to an entire industry.
A brief review of the history of billing and insurance over the past 50 years, along with the
development of various methods to control costs, is useful to understand our current state.
Concerns about upcoding and other attempts to game the system are discussed, along with
changing demographics of patient populations, payer bias, EHR integration, and legal pitfalls.
Clinical documentation integrity teams as well as professional coding teams play a large role,
particularly in electronic health record (EHR) templates and other tools designed to facilitate
RCM.
Numerous False Claim Act actions have been taken or are in progress. The media is looking at
bias from payers (both contracts and research), and various quality measurements appear to not
be valid.
It’s all about that data… An ever increasing amount of data is created as we continue to
specify, systemize, and specialize. Understanding how we got here, and where we are likely to
be going, is an important part of what physicians, and particularly clinical informaticians, need to
know.
This multipart post was originally created as a term paper for the course “Business of Healthcare”
in the Department of Medical Informatics and Clinical Epidemiology at Oregon Health & Science
University. The complete document will be posted in the Practice Management section.
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A Brief History of Payment for Medical Services
A long time ago, in a land far far away… through most of US history, until the 1960s, payment for a physician’s
services was very unstructured. There was some sense of a “sliding scale” adjusted by the physician based on what
the patient could pay, and some cost-shifting such that more well-off patients were subsidizing care for less well-off
patients. 1
The California Medical Association (CMA) first created the Relative Value Guide (RVG), in conjunction with the
California Society of Anesthesiologists (CSA) in the 1950s. Other specialty and state associations followed a
similar path in the 1960s. The Federal Trade Commission (FTC) began challenging these RVGs, alleging
conspiracy to fix prices in violation of the Sherman Antitrust Act. Although most of the RVGs were retracted due to
these challenges, they led to the American Medical Association’s (AMA) development of the Current Procedural
Terminology (CPT) in 1966. 2
In 1965, President Lyndon Johnson signed into law the bill that led to Medicare and Medicaid. 3 At that time, there
was no specific structure to the payments, or fee schedule. However, federal regulation prohibited physicians from
waiving the portion payable by Medicare patients “lest patients be encouraged to overuse Medicare.” 1,4
Facing concerns about rising physician fees and increasing Medicare Part B reimbursements, in 1972 Congress
mandated an additional fee limit be included in the calculation of “reasonable” charges as opposed to the
“prevailing” charge. This is often called the Medical Economic Index, which is released annually, and is based on
the full calendar year prior to the prior fiscal year (so data is from 18-30 months prior to the updated MEI). 5
In the first decade of Medicare (1966-1976), hospital costs increased by nearly 350%, against a consumer price
index increase of 89%. 6 Congress mandated the creation of a prospective payment system (PPS) in 1982
specifically to control costs. 7,8 The mechanism chosen to do this was use of a flat-fee hospital payment based on the
Diagnosis Related Group (DRG).
DRGs were originally created as a research project to define and measure a hospital’s case mix, segmenting
clinically similar groups of patients by their hospital resource requirements. The underlying assumption of the
research was that the amount of hospital resources consumed was a function of the length of stay (LOS). Patients
are categorized into one of 25 major diagnostic categories (MDC), then further divided based on variables strongly
associated with resource consumption (e.g., surgical or medical treatment strategy, patient age, presence of comorbidity), and then further down a decision tree to one of the 518 current categories.
So while “…efficient hospitals are rewarded for their efficiency and inefficient hospitals have an incentive to
become more efficient,” 7 not everything can be accounted for as simply as that. In addition to the diagnosis itself,
cost variation includes hospital size, locale (urban vs rural), local wage index, and teaching or not. This still only
explains about 72% of the variation in costs. 6,9
DRGs capture the complexity of disease, but do not capture the severity of disease. “They are a crude, gigantic set
of averages forcing standardization of care without an adjustment for severity within a diagnosis.” 6 While intended
to be very homogeneous, there is a growing body of research that finds heterogeneity within a single DRG. 10-13
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The Evolution of Billing into Revenue Cycle Management (RCM)
During the 1970s, insurance plans (payers) started shifting from indemnity plans (where the patient pays the bill, and
the insurance reimburses the patient) to direct payment plans (where the insurance company pays the provider
directly). As this occurred, we also saw a continued transition to for-profit insurance plans such as Aetna or Cigna.
Even Blue Cross/Blue Shield shifted from a non-profit to a for-profit company. 14
As payers created more and more complex payment plans (PPOs, EPOs, IPAs, etc.), all having different payment
rules, it became far more crucial to collect accurate insurance information before a bill was sent. It’s estimated that
nearly 40% of rejected claims are rejected because of incorrect insurance information. 15
Thus, the revenue cycle shifted from starting after the patient had been seen to starting at the time the patient made
their appointment, and the first step became getting accurate demographic and insurance information. Specialties at
particular risk of inaccurate information include the hospital-based groups (anesthesiology, emergency medicine,
hospitalists, pathology, radiology) who bill independently, as they rely on the hospital to collect the information for
them.
The current steps in both inpatient and outpatient
RCM now generally include:
• Claims preparation:
• patient registration
• patient eligibility
• Claims submission:
• charge entry (“superbill”)
• coding
• claims transmission
• Claims management:
• payment posting
• denial management
• A/R management:
• patient collections
• A/R follow-up
• Reporting:
• analytics overall
• MU/registry reporting
16, 17

Solo and small physician groups struggled to keep up with ever changing rules, as did smaller and independent
hospitals, and an ever-increasing amount of time was required for billing. The need for timely follow-up and
attention to denials became critical for most practices. In 2014, Becker’s reported that 90% of solo/small physician
practices had plans to outsource most or all of their medical billing services by 2016. 18 There is an expected growth
of $27B in RCM software sales between 2021 and 2025. 19
Professional billing teams, whether a part of the organization or a separate organization, became necessary to have
enough expertise to accurately and efficiently code, justify the needed investment in training and in software, and
develop enough economy of scale to offset the cost of doing business. Professional billing software became
necessary for electronic claim submission as well as tracking and reminder functions to ensure timely processing by
both the provider and the payer.
Organizations undergo lifecycle changes, just as products do. Failure to adapt to current billing procedures are
consistent with an organization in decline, and without attention, the organization will fail.
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Documentation, Upcoding and DRG Creep
Coding relies on documentation. Billing relies on coding. Both are now considered big business. According to Dr.
Prem Reddy, CEO of Prime Healthcare, “It’s a game, and you can’t play if you don’t know the rules.” 20
The 1995 revision of the CMS guidelines created extremely concrete items that are more easily documented than
before. 21 DRGs continue to require specific documentation for adequate assignment. Items on the problem list may
count towards the number of clinical systems assessed to meet E&M documentation requirements, which are in turn
used to document a Comorbidity/Complication (CC) or Major Comorbidity/Complication (MCC) for the hospital
DRG.
An electronic health record may facilitate documentation and coding. Rules may be built into the notes to ensure
that specific information is required before a chart may be closed. Phrases may be programmed in as macros that
meet the requirements for coding. Pop-ups or drop-down lists may ask you to provide additional detail for a
problem or diagnosis.
Modern charts usually include a Problem List, which has all of the current and historical issues (co-morbidities) that
a patient may have. Items on the problem list identify one or more comorbidities, which may lead to use of different
billing codes. For example, the DRGs for chest pain/angina and for acute coronary syndrome pay the same amount unless there is an MCC, in which case the payment nearly doubles. 22
“Documentation and coding of visits affects medical practices in many ways. If improperly done, they can
be a dangerously weak link in medical practice. If aggressively and proactively managed, however, they
reduce audit risk, reduce the risk of malpractice suits, and enable effective management of revenue and
expenses.” [emphasis added] 23
Accuracy in coding is important for multiple reasons, not just for billing and revenue. It impacts statistical
databases, clinical preparedness, budgeting, and overall planning. 24
Errors in coding and billing may occur, with wide ranges reported. 15,25-27 Professional coders will list every
possible condition that is documented in the chart. This may lead to error in several ways. A “rule-out” item may
be classified as a diagnosis when in fact the disease was ruled out. A pre-existing infection or contaminated wound
with anticipated infection may be coded as a hospital acquired infection. A planned post-op ICU stay may be coded
as a complication. Not only may this have an impact on billing accuracy, but it may also needlessly flag a chart for
quality review, or may lead to detailed changes in workflow and policy that were based on erroneous information.
The concept of upcoding and DRG creep are not new. The first article about upcoding was a letter to the editor of
the New England Journal of Medicine from Simborg in 1981. In this letter, Simborg points out that the order in
which the diagnoses are listed makes a difference in the reimbursement, and that changing the order to increase the
reimbursement is unethical. He goes on to say:
"It would certainly be profitable for a hospital to invest in more sophisticated data-processing and
discharge-abstracting systems. In the ensuing technologic arms race between the regulators and the
regulated, it may be difficult to distinguish the disease from the cure.” 28
Hospitals are not the only ones who may try to game the system. Medicare claimed the difference between what
they would have paid under the old system vs what they actually paid with the new DRG system as a budget savings
under the Balanced Budget Act of 1985, even though DRGs were fully implemented by that time. 6
Most physicians have no education in billing or coding. When we were in training, for the most part, which
diagnosis we marked on a superbill was not considered to really make a difference. But it does. Hospital claims are
generally coded by professional staff, and outpatient claims may be coded by the physician or professional staff.
In the nearly 40 years since DRGs were first implemented, our patients have changed. We now have a “pandemic of
cumulative chronic diseases” 29 that constitute the leading cause of death worldwide. Sometimes termed
“polypathology,” it changes the nature of disease and certainly the nature of coding. The most common chronic

Page 4 of 10

condition is multimorbidity. 30 There is currently no code in ICD-10 for this situation, which means that it cannot be
easily tracked or studied. 29,31 Existing comorbidity indices have been limited in scope, and are focused on mortality
risk. More recent review of administrative data has evaluated 81 different ICD-9 codes to provide a better picture of
health-related quality of life and use this for broader research on the burden of multimorbidity. 31
Studies have found that most of the increase in case mix reflects both more complex cases (about 2/3), and more
accurate narrative descriptions and coding. 6,32,33 In addition, many fail to realize or acknowledge that admission
patterns have changed significantly over the past 30 years. Hospitalized patients truly are sicker than they used to be
— because those who are not as sick are being cared for in outpatient settings. Those changes have a larger impact
on case mix index than documentation and coding practices. 34
Sjoding et al evaluated coding for pneumonia or coding for sepsis and/or respiratory failure and/or acute organ
dysfunction. They found that including sepsis/respiratory failure/acute organ dysfunction improved the actual vs
expected mortality rate, and the readmission rate. 35 However, at the same time, quality initiatives, such as the
Surviving Sepsis campaign, were initiated, leading to increased recognition of sepsis and severe sepsis, and thus
coding for the diagnosis. 36,37 Similarly confounding issues arise because the criteria for diagnosing hypertension or
diabetes (two of the most common chronic diagnoses) have changed during many of these study windows. The
2017 Hypertension Clinical Practice Guidelines, for example notes that it leads to “a substantial increase in the
prevalence of hypertension.” 38,39
By the mid-2000s, nearly 80% of all patients had a CC which goes along with the prevalence of polypathology as
noted above. In part because of this, for fiscal year 2008, CMS changed the code set to “MS-DRG” which revised
the allowable CC list and dropped the number of patients with a CC/MCC by half, to 40%. 34 There is some
potential for inaccuracies related to the conversion from ICD-9 to ICD-10, where some ICD-9 diagnoses may map
to one or more ICD-10 codes. 40
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Business Models, Mergers & Acquisitions, and Legal Issues
Although much has been made about the difference between non-profit and for-profit healthcare systems, there is
really little difference when it comes to the RCM process. Both will work to optimize the process, streamline
coding, and attempt to minimize the time between the patient care and the payment. The major difference has been
the ability to invest capital into the process, which has traditionally been easier in for-profit systems.
The use of the EHR makes it much easier to collect the data for RCM usage. Even before this, larger organizations
were better able to implement Clinical Documentation Integrity (CDI) teams as part of the evolution of Medical
Records into Health Information Management. 24 Until the push for implementation of EHRs as part of 2009’s
HITECH Act, only the larger and for-profit (or very well endowed academic) organizations were able to make the
capital investment. Current CDI efforts, however, have reached a maturity level so that continued improvements in
case mix are near a plateau. 34
The continued run of mergers and acquisitions generally contributes to efficiencies in RCM. It’s not, however, as
simple as just having the new facility switch to the parent facility’s system. Each facility should start by stabilizing
their current processes, then standardizing their processes, and finally consolidating the process. It is important to
remember that this, like almost every other aspect of business, is a process, not an endgame. Consolidation should
lead to streamlined patient experience (and thus improved patient satisfaction), greater nimbleness in responding to
external pressures, and an overall reduction in costs. 41 Continued merger and acquisition activity also has potential
for negative impact, particularly with concerns that both horizontal and vertical provider consolidation raises prices,
and that payer consolidation lowers payments (although does not necessarily decrease premiums). The Federal
Trade Commission (FTC) has cited several constraints in their ability to review and enforce anti-trust laws,
particularly on non-profit hospitals. 42
The otolaryngology department at Henry Ford Health System noted that general coding teams, responsible for a
wide range of specialties, tend to have more variability in the coding process, leading to submission of inconsistent
or incorrect claims. They implemented a specialty-specific team for their service line, which included training
sessions with coders and practitioners together, fostering better understanding of the process for both sides.
Although they saw no significant change in the dollars collected, every other metric improved, particularly days to
completion of coding, and days in A/R, which dropped by 50%. 43
Optimizing the RCM for a facility or health system is not without risks, however. There are legal precedents and
ongoing lawsuits about billing and antitrust issues in California and other states.
A class-action lawsuit was filed against Sutter Health by the UFCW & Employers Benefit Trust (UEBT) and the
Attorney General of California in 2014. The anticompetitive practices identified in the lawsuit included Sutter’s
expanding their market power in Northern California, and then using that power to negotiate significantly higher
healthcare prices than would have been charged in a more competitive market. Sutter denies the claims and has
pointed to data showing that it actually charged less for inpatient care compared to other hospitals in the region
(including Kaiser Permanente, Dignity, and Adventist). Nevertheless, a $575M antitrust settlement has been
approved. 44,45
Sutter’s issues have continued. The Department of Justice announced a $90M settlement under the False Claims
Act for care provided to Medicare Part C (Medicare Advantage). The government alleged that Sutter Health,
including both hospitals and affiliated clinics, submitted unsupported diagnosis codes for certain patient encounters,
and that once they were aware of the error, failed to take sufficient corrective action. 46
Prime Healthcare, along with their founder and CEO, Dr. Prem Reddy, agreed to pay $65M to settle allegations that
14 of their hospitals knowingly submitted false claims by admitting patients who required less costly outpatient care,
and by billing for more expensive patient diagnoses. This settlement was issued in 2018, for patient care that
occurred between 2006-2013. The statement by the Department of Justice specifically mentions including
complications and comorbidities as part of upcoding practices. Prime Healthcare, along with Dr. Reddy and Dr.
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Siva Arunasalam, settled with the DOJ in 2021 for another alleged violation of the False Claims Act as well as
illegal kickbacks paid to Dr. Arunasalam. In addition, Prime and Dr. Reddy have entered into a new Corporate
Integrity Agreement with the HHS-OIG. 47,48
Stanford Healthcare is currently in the midst of a lawsuit by the Department of Justice for alleged fraud, in excess of
$468M. Of note, the complaint alleges that the scheme began in about 2008 when the “newly implemented ‘EPIC’
electronic medical record system came into use.” (quotes in original) The case is currently before the Ninth Circuit
District Court. 49,50

Future Directions/Conclusions
The RCM process continues to evolve, as providers and payers alike play the game. New rules from CMS appear
annually. Healthcare continues to shift towards Value Based Purchasing instead of Fee For Service or even DRGs.
One of the most significant changes in recent years was the passage of the No Surprises Act. 51-53 Part of the
Consolidated Appropriations Act of 2021, part 1 of the interim regulations were posted July 1, 2021, and they take
effect September 13, 2021. Key components include
• insurance plans disclosing the Qualifying Payment Amount (QPA) and the methodology by which it was
calculated with the provider/facility,
• notice and consent which includes a good faith estimate of the amount that a provider may charge the patient, even
if they intend to bill the plan or coverage directly.
Recent reports in the popular press have been shaking the business of healthcare. UnitedHealthcare strongly
influenced the report written by Yale researchers about out of network billing, which in turn strongly influenced
Congress. Questions about the integrity of the research have not been answered. 54 Early evaluation of the MeritBased Incentive Payment System (MIPS) scores showed limited evidence that a better score was associated with
lower rates of hospital complications, and noted that “the main problem with MIPS may not be whether the
incentives are large enough to influence physician behavior but rather whether the MIPS quality score is
scientifically valid and measures physicians’ contribution to outcomes.” 55,56 And The New York Times reported on
hospital and insurer prices, noting that sometimes “insured patients are getting prices that are higher than they would
if they pretended to have no coverage at all.” 57
The modern history of healthcare has seen a variety of attempts to control rising costs, with increasing demands by
insurance payers and government agencies for specification, systemization, and specialization. This has in turn
increased the amount of data to be analyzed, which leads again to systems and agencies with their own biases and
agendas. Since data gathered by these systems will be used to justify system changes,, gaming the system changes
the rules of the game.
How does this relate to Informatics? It’s all about that data…
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