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Regulated Competition in
Health Insurance Markets:
Foreword by Alain Enthoven

This is an important and very timely book. With Republican attacks on the
Affordable Care Act, many people are concluding that competition in the pri-
vate sector cannot be made to work in health insurance in the U.S. This is
ironic because, for many years, competition in the private sector was the
Republican answer to proposals for a government monopoly in health care
finance, as exemplified by Governor Romney’s successful model in
Massachusetts. Prominent Democratic leaders and their followers are now
advocating for “single payer health insurance” which means a government
monopoly on health care finance. They and anyone else interested in health
policy should read this book and find that eleven other countries, including
Germany, Switzerland and the Netherlands have achieved universal health
insurance with regulated competition in the private sector, plus successful
efforts in Medicare and Medicaid (covered in this book), and in addition, the
Federal Employees Health Benefits Program (FEHBP), the Health Benefits
Division of the California Public Employees Retirement System (CalPERS),
the Wisconsin State Employees Employee Trust Fund, as well as the
Affordable Care Act (ACA). Universal health insurance is not synonymous
with “single payer.” Readers will also learn that the broad concept of “regu-
lated competition” in the private sector is flexible and can work in a variety
of countries with various histories, cultures, and political structures.

It may be helpful to balance the review of current state of affairs with
regard to regulated competition contained in this book with some history of
the development of the ideas. I have sought to do that in this foreword.

My intellectual journey to regulated health insurance competition in the
private sector began with my experience as a member of the Medical Center
Committee of the Board of Directors of Georgetown University in the late
1960s, in the era of dominance of open-ended uncoordinated fee-for-service
(FFS) for physician services and for cost-reimbursement for hospitals and
long before the Medicare Prospective Payment System. I learned that the
doctors and hospital managers didn’t know and had little reason to care what
different types of patients cost to treat, or how those costs might be reduced
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with no harm to the patient. The incentives providers faced worked against
efforts to find and implement less costly ways of caring for patients. The
open-ended era fostered cost-unconscious demand. No wonder Medicare
expenditures were soaring, exceeding the projections made at the inception
of the program. (Those projections ignored the incentives inherent in the
payment methods.) And the physicians made cost-unconscious demands for
new facilities and equipment.

At about this time, the Health Maintenance Organization (HMO) Act
(1973) was being proposed and debated. The original vision of an HMO was
a prepaid multi-specialty group practice (PGP) based on the successful expe-
rience of Kaiser Permanente. The physicians in the Department of
Community Medicine recognized that the FFS model would not be viable
over the long run and sought a better more sustainable model to which their
students could be exposed. Their search led them to PGP. The economist in
me liked the idea because of the alignment of physician incentives with their
patients’ interests, the teamwork, the opportunity to create systems that could
work to improve quality and economy and be held accountable for the
results. Department physicians proposed creation of Georgetown University
Community Health Plan (GUCHP). I introduced the proposal to the Board of
Directors with a positive endorsement. GUCHP came into operation in 1970
and by 1980 had enrolled 50,000 members. In 1980, GUCHP joined Kaiser
Permanente, and it now serves over 700,000 enrolled members in the
Washington DC area.

After leaving the Department of Defense in January 1969, at the end of
the term of President Lyndon Johnson who appointed me, I joined Litton
Industries, a diversified conglomerate. After an interlude on the corporate
staff, I became President of Litton Medical Products, a collection of 12
acquired companies spread out from Chicago to Germany. I asked what was
the “product-market strategy” of the X-ray company. The answer was “a
quality cost-effective machine”. It turned out that the only hospitals that
cared about cost-effectiveness were Group Health Cooperative of Puget
Sound (a non-profit PGP) and investor-owned hospitals. More broadly, I
observed more of the cost-unconscious demand I had observed at
Georgetown. Marketing a product as “cost-effective” was a mistake in a mar-
ket where customers were unconcerned with cost.

While I was at Litton, a group of physicians from Suburban Maryland
came to us and proposed that we join them to form an HMO. I studied it thor-
oughly and concluded that it would be inappropriate for a short-term profit-
oriented company to go into that business. I imagined someone telling the
doctors to postpone an operation until the next quarter so that we could meet
our quarterly profit target. During that time, at a conference, I met Dr. Sidney
Garfield, the founding doctor of Kaiser Permanente. I described the situation
and he said “you are talking to the wrong doctors”, and he was right. His
remarks taught me the fundamental importance of physician culture.



Foreword by Alain Enthoven  xxiii

In 1973, T came to Stanford Graduate School of Business to accept a new
endowed chair in Public and Private Management. At Stanford, I became
close friends with Victor Fuchs and read his landmark book Who Shall Live?
Victor was and remains a wonderful resource for an economist who wants to
learn about health care—full of knowledge in depth. I tested out many ideas
on him and got valuable advice.

Around this time, I went to the Headquarters of Kaiser Permanente in
nearby Oakland to meet with their CEO and executive vice-president. I told
them what I had been doing at Georgetown and earlier in the Department of
Defense (including leading the introduction of cost-effectiveness analysis to
the Department of Defense), believed in what they were doing, wanted to
keep my hand in real-world decision-making, and proposed a consulting rela-
tionship that lasted 40 years. I learned a great deal from them about health
care finance, and worked on a variety of assignments. I could see the effects
of incentives alignment, a service-oriented culture, the potential for improve-
ment in quality and economy. It became clear to me that with an open mar-
ket and a level playing field, this program and others like it had the potential
to replace FFS.

The most important insight I gained came when I asked the Kaiser execu-
tives: “Where does your business come from? Who are your customers?”
The answer at the time was the Federal Employees Health Benefits Program
(FEHBP) and the Health Benefits division of the California Public
Employees’ Retirement System (CalPERS.) In both programs, Kaiser was
the largest supplier of health insurance and care in California. “Something
about us that bureaucrats like” someone said. I thought and replied “No, they
are the only two large employment groups in the country that offer employ-
ees a choice of insurance plan and an opportunity to keep the savings for
themselves if they choose wisely.” (A few years later, the University of
California and Stanford University joined that list.)

EUREKA! We can replace cost-unconscious FFS with competing PGPs
and similar systems if we can get other employers, or, indeed, all of
America, to adopt a similar model. That was the beginning of regulated com-
petition in my mind. Meanwhile, in 1972, I was elected to the Institute of
Medicine of the National Academy of Sciences (now the National Academy
of Medicine) signaling that someone thought I had valuable contributions to
make to health policy.

In 1976, Presidential Candidate Carter promised Americans universal
health insurance, and as President-elect appointed my former colleague at
the Defense Department and friend, Joseph Califano, Secretary of Health,
Education and Welfare with responsibility for fulfilling the campaign prom-
ise to bring us Universal Health Insurance. Secretary Califano invited me to
join his administration to develop a plan for universal health insurance. It
soon became clear to me that no one in the Carter Administration had any
idea what the promise of universal health insurance meant or how to fulfill
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it. My family and I were happy in California. I didn’t want to move back to
Washington, so I offered to serve as a consultant, spend full-time on the
project, and every other week in Washington. During my time in California I
consulted extensively with Victor Fuchs and also Scott Fleming, Senior Vice
President of Kaiser Permanente who, in a previous tour in Washington had
designed a model he called “structured competition” which was an inspira-
tion for my ideas. I also drew inspiration from Charles Schultze whose
Godkin Lecture at Harvard was called ‘“Public Use of Private Interest”, that
made the case that many public problems such as pollution could best be
managed by creating incentives for the private sector to serve the public
interest.

I wanted to propose a design that would encourage the forming and
growth of high quality cost-effective organized delivery systems that
attracted and pleased their enrolled members. Then, the whole health care
delivery system could be transformed gradually and voluntarily into systems
that improved quality and efficiency and replaced the dominant FFS model.

Naturally, I had PGP and Kaiser Permanente in mind, but I rejected any
proposal that specifically favored them or that would admit only PGP into
the realm of qualifying health plans eligible to participate in the reformed
system. All they and I wanted was to open the market (i.e. everybody could
select one if available in their geographic market) and level the playing field
(i.e. correct tax laws and other laws favoring more costly health plans.) Of
course, the dominant employer-based health insurance system did neither.

Along the way, I was regularly subjected to stern lectures that “every-
body knows that competition cannot work in health insurance or healthcare.”
Why not? One reason skeptics gave was that it was too complicated. People
cannot understand and make choices. I agreed. Health insurance could be
extremely complicated. Only experts could understand it. And insurance
companies found it in their interest to make it so. So step one in regulated
competition should be that insurance contracts should be standardized, or if
circumstances made variations necessary, then they should be as standard as
possible with ease of comparison an important design principle. There are
several good reasons why the competitors should be required to offer the
same contract:

e Non-standard contracts could be very difficult to understand and com-
pare, making people reluctant to change plans, making demand curves
inelastic. If we want lower price and higher quality, the competition
should focus on those two issues.

e Non-standard contracts could include tricky exclusions that come back
and bite unsuspecting consumers, sometimes seriously. (In fact, later on,
when CalPERS and Stanford adopted standard contracts, we found decep-
tive exclusions embedded in the previous contracts.)
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e Non-standard contracts can be designed to repel poor risks and attract
good risks. Non-standard contracts could segment markets, reducing the
field in which competition takes place.

So to make competition work well, it is best to make all competing cov-
erage contracts as standardized as possible.

Later on, I learned that there were practical reasons why completely stan-
dard contracts were not appropriate. As Chairman of the CalPERS Health
Benefits Advisory Committee, I recommended and the Executive Director
and the Board agreed that we should standardize all the 20-plus HMO plans’
contracts. But many people had good reasons for not wanting to choose an
HMO including that HMOs did not serve the geographic regions where they
lived, or strong attachments to doctors who were not in HMOs. So we had to
offer a wide access PPO. But the PPOs, being basically FFS, had to rely on
consumer cost-sharing to manage utilization. And as utilization rose, nar-
rower networks had to be offered. But all PPOs offered the same contracts
for deductibles and copayments, and the other lists of exclusions were the
same as for the HMO contracts.

The next major problem with competition among insurance plans was
biased risk selection. For example, at the outset, the FEHBP had a serious
design flaw. There were two national contracts: Blue Cross Blue Shield, and
Aetna insurance company. In each case, the insurers offered a “high option”
and a “low option” with less and more consumer cost sharing. It should not
have been surprising that in each case, the high options attracted a much
costlier mix of patients than the low options, driving up the premiums so
much that they became untenable—a “death spiral” of adverse selection.
Both carriers had to withdraw their high options and replace both high and
low options with a “standard option.”

But there are many reasons other than plan design that one plan or
another might attract a disproportionate share of good or bad risks. It is
impressive how many ways insurance companies have found to be unattrac-
tive to poor risks. One way to avoid poor risks is for a plan or affiliated med-
ical group to cultivate a reputation for not being very good at caring for
diabetes or heart disease or cancer. It was clear early on that risk selection
was a major issue. Today’s risk adjustment technology did not exist 40 years
ago, so I proposed a set of “actuarial categories” analogous to the more
recent DRGs, using age, sex and diagnoses, grouping patients by predicted
relative costs. Plans could then charge more for people in more costly cate-
gories, but the government would pay more to people in the more costly cat-
egories. This was not very satisfactory, and by 1993, when modern risk
adjustment tools had been developed, I favored community rating of pre-
miums, and compensatory payments to health plans so that those attracting
more costly patients would not be disadvantaged in the marketplace.
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The federal government invested millions of dollars in development of
risk adjustment models for HMOs serving Medicare beneficiaries to be sure
that HMOs were realizing their savings by more efficient care practices, and
not by attracting better risks, as was claimed by their critics. Risk adjustment
was not the only way to mitigate concerns with risk selection. Reinsurance
or a “stop loss” for plans can compensate them for very high cost patients
and achieve some of the same objectives.

Critics of the competition idea argued that there was a complete lack of
comparative data on quality of care, which was true, but there were con-
sumer satisfaction surveys that could be of some assistance to patients. I
replied that quality of care measures could be and needed to be developed,
not just for the sake of competition but also to serve as a basis for quality
improvement efforts. And they were. The National Committee for Quality
Assurance (NCQA) appeared at the national level, alongside some state-level
bodies such as the Integrated Healthcare Association (IHA) in California.
The THA is a non-profit consortium of insurers, medical groups and hospi-
tals, with a Board made up of stakeholders, including a few professors, that
formed collaborative working groups to develop valid quality measures. The
IHA now publishes annually the comparative quality performance of about
200 participating physician organizations, using about 60 different measures.

The fact that I was working for Secretary Califano on a universal health
insurance plan generated publicity and anticipation of what I might find and
propose. Dr. Arnold Relman, then Editor of the New England Journal of
Medicine invited me to prepare a version of my report to Califano for publi-
cation. A two-part article appeared in March 1978, and the idea promptly
attracted bi-partisan support. That year, two prominent members of
Congress, Republican David Stockman, an articulate critic of the regulatory
approach in place at the time and subsequently Budget Director for President
Reagan, and Richard Gephardt, leader of Congressional Democrats, had my
report translated into legislative language in the form of the National
HealthCare Reform Act of 1981.

Consumer Choice Health Plan (CCHP), the name I had given my pro-
posal, would provide multiple health plans competing for members in each
geographic market area, with the Federal Government deciding on the stan-
dard coverage contract, and paying in full for the low-priced qualified plan
in each market area. Anyone choosing a different and more costly plan
would pay the full difference in premium with net-after-tax dollars. The very
costly (in terms of federal tax collections) exclusion of employer contribu-
tions to employee health care would be repealed, and the revenues thereby
generated would help pay for the government’s premium support payments.
That alone would not have been enough to pay for the government’s costs,
but, taking the long view, the inexorable rise of National Health
Expenditures as a percent of the GDP would likely have been attenuated or
stopped. The inflationary incentives of the existing system would have been
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reversed. With more cost-effective plans setting lower premiums, consumers
would have been attracted to the low-priced plan to save money and health
plans and affiliated provider groups would have incentives to innovate and
bring down their costs to attract consumers.

I imagined that the most successful competitors would be organized sys-
tems like PGPs, in which the organizations’ incentives for efficiency would
be translated into incentives for medical groups to innovate to find ways to
improve outcomes and cut costs.

I argued that the choice of plans must be at the individual level, rather
than plans competing to serve whole groups. Competition for groups might
require a unanimous consent in which all employees must agree to switch
from one plan to another, an agreement highly unlikely if switching plans
means changing doctors. In competition, plans will select either preferred
providers or affiliated medical groups, so choice of plan must mean individ-
ual choice. Also, the correct conception of competition should be for
informed cost-conscious choice among comprehensive care organizations
that offer annual memberships, rather than among individual items of ser-
vice. The reason for comprehensive care organizations or networks is that it
takes systems to improve quality and economy. Quality of care is a system
property.

Further debate and discussion brought out the need for a modification to
the model for competition to lead to socially desirable results. Enrollment
needed to be done through a neutral broker like an exchange or the employee
benefits office so that health plans cannot select risks in the enrollment
process.

CCHP was not adopted by the Carter Administration. Instead, President
Carter, in my view, wasted four years seeking the enactment of price con-
trols on hospitals, an idea that was simplistic and naive and went nowhere.
Thankfully, the idea of Managed Competition did not die. Bills using some
of the ideas were introduced by Democratic Ways and Means Committee
Chairman Al Ullman, and Senate Finance Committee Member Republican
Senator David Durenberger. In 2010, Senator Ron Wyden, ranking Democrat
on the Senate Finance Committee teamed up with Republican Senator Bob
Bennett and with 16 bi-partisan co-sponsors in the Senate to introduce a plan
that was very similar to CCHP. In 1999, the National Bi-Partisan
Commission on the Future of Medicare, led by Democratic Senator John
Breaux and Republican Congressman Bill Thomas proposed the same idea
for Medicare. About 3 years later, the Bipartisan Policy Commission, headed
by former Senator and Republican Budget Committee Chairman Pete
Domenici and Alice Rivlin, founding Director of the Congressional Budget
Office and Director of the Office of Management and Budget for President
Clinton, proposed a similar plan for Medicare. CalPERS continues its suc-
cessful operation, adopting refinements of the Managed Competition idea
including standard contracts and risk adjustment of premiums. The FEHBP,
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the first large-scale competition model continues its successful operation,
though without risk adjustment or standard benefits. Interestingly, in nearly
60 years of successful operation, nobody has proposed going back to a fee-
for-service or single payer model.

The 2010 Affordable Care Act, struggling to survive in the face of
Republican efforts to repeal it, is alive and well, performing particularly well
in California. All this suggests that a regulated competition model has a
good potential to attract bi-partisan support. It is heartening to me to see
how many places around the world, and in important health insurance sectors
in my own country, have managed to put these ideas into practice.

Alain Enthoven
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Chapter 1

Regulated Competition in
Health Insurance Markets:
Paradigms and Ongoing Issues

Thomas G. McGuire' and Richard C. van Kleef”

[Department of Health Care Policy, Harvard Medical School and the NBER, Boston, MA,
United States, >Erasmus School of Health Policy and Management, Erasmus University
Rotterdam, Rotterdam, The Netherlands

1.1 INTRODUCTION

Around the world we find health insurance systems characterized by “regu-
lated (or managed) competition,” systems in which private health insurers
compete on price and quality within bounds set by regulation. The institu-
tional antecedents of these systems are diverse; some evolved from market-
based insurance systems, such as in the United States, some from private
nonmarket institutions such as the sickness funds in Germany and the
Netherlands, and some from single-payer public insurance, as in Israel.
Despite their different paths of reform, everywhere these systems share, in
broad terms, common objectives of access, fairness in financing, and effi-
ciency in both the health insurance products and in healthcare provision.
Though the relative importance of these objectives differs across systems,
countries and sectors share the challenge of evaluating and mediating the tra-
deoffs among the objectives.

Again speaking broadly, public systems, even when adequately financed,
tend to do well on access and fairness, but do less well on serving diverse
preferences (for insurance and health care), promoting innovation, and con-
veying to providers incentives for quality and cost control. Unfettered private
health insurance markets, while generally effective at conferring incentives
for innovation, quality, and cost control, also suffer from well-known pro-
blems, score poorly on access and fairness, and frustrate social objectives
relating to supporting care for sicker, more costly members of society.

The regulated competition approach seeks to draw on the strengths and
avoid the shortcomings of pure public or pure market systems. The essence
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of this approach is that a “regulator” decides where competition should work
to affect health insurance outcomes and where these outcomes should be set
by regulation. For example, a “minimum benefit package” might constrain
competition on insurance product design, allowing competition for more but
not less coverage; premium regulation might permit plans to set the level of
premium overall but prohibit setting different premiums for subgroups of the
population; and so on. This chapter begins in Section 1.2 with an overview
of the intellectual roots of regulated competition, introducing the seminal
ideas of Alain Enthoven and Peter Diamond. Section 1.3 illustrates how the
forms of regulated competition proposed by these scholars have been put
into practice in the United States, Europe, Asia, Australia, and Latin
America. Section 1.4 summarizes the menu of regulatory tools used for
structuring and monitoring competition in health insurance and places health
plan payment—the focus of this volume—in the context of these tools.
Section 1.5 sketches the outline of this entire 19-chapter volume and explains
how we see the current volume as contributing to policy and research on reg-
ulated competition and health plan payment.

1.2 INTELLECTUAL ROOTS OF REGULATED COMPETITION

The intellectual roots of regulated competition trace back to Alain Enthoven,
an economist and planner who served in the Departments of Defense and the
(then-named) Department of Health Education and Welfare in the US federal
government. Enthoven sought to “change financial incentives by creating a
system of competing health plans in which physicians and consumers can
benefit from using resources wisely” (Enthoven, 1978, 1980)." Over time,
this simple idea was developed by Enthoven himself (e.g., Enthoven, 1989,
1993) and further refined and operationalized in specific contexts by others
(e.g., Enthoven and Van de Ven, 1993; Van de Ven et al., 2013; Cutler,
1994). Section 1.2.1 summarizes the main ideas from this stream of litera-
ture. A key feature of Enthoven’s model is that competition between health
plans operates at the individual (or family) level. In Section 1.2.2 we call
attention to a second major intellectual theme within a broadly defined regu-
lated competition approach which relies on health plan competition at the
group level. This later idea originates with Peter Diamond (1992), an econo-
mist at MIT and an expert in social insurance. Section 1.3 documents how
regulated health insurance markets today reflect the ideas of both Enthoven
and Diamond.

1.2.1 Evolution of the Enthoven Model: Individual-Insurance
Markets Managed by a Sponsor-Regulator

The original proposal (Enthoven, 1980) as well as the modified proposals for
1990s (Enthoven and Kronick, 1989) were developed for national policy in
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the United States. In Health Plan, Enthoven (1980) called his approach the
Consumer Choice Health Plan (CCHP), and described it succinctly as
follows:

The most important principles . ... are multiple choice and fixed-dollar subsi-
dies. Once a year, each family (or individual) would have the opportunity to
enroll for the coming year in any of the qualified health plans operating in its
area. The amount of financial help each family gets toward the purchase of its
health plan membership — from Medicare, Medicaid, employer, or tax laws —
would be the same whichever plan it chooses. The subsidy might be more for
poor than for nonpoor, for old than young, for family than individuals, but not
more for people who choose more costly health plans. The family that chooses
a more costly plan would pay the extra cost itself. Thus it would have an incen-
tive to consider the cost. In addition, physicians would be organized in compet-
ing economic units (most would participate in one or another alternative
delivery system), so that the premium each group charged would reflect its
ability to control costs. (p. xxii, emphases in original)

Enthoven was adamant about the principle of a subsidy to each individual/
family independent of their plan choice, as this was critical to create incen-
tives for consumers to choose less expensive plans, and therefore critical for
creating incentives to plans to cut costs so as to be able to lower premiums
and increase enrollment.

Enthoven’s original vision differs from contemporary models of regulated
competition based on individual health insurance in two main ways. First,
health plans in the original Enthoven model were paid directly by enrollees.
A central authority might subsidize purchases, but there was no sponsor col-
lecting funds, risk-adjusting the funds, and then disbursing them to plans. In
the late 1970s, when Enthoven first developed his ideas, there was nothing
like the risk adjustment formulas available today to use as a basis for health
plan payment. Instead of risk rating in plan payments from a central fund,
the Enthoven model relied on a simple demand-side risk rating. Specifically,
Enthoven proposed allowing insurers to charge more “to people in categories
with higher average medical costs”:

I propose a modified system of community rating called ‘community rating by
actuarial category.” The idea is to require insurers to charge the same pre-
miums for the same benefits to all persons in the same demographic category,
such as ‘adults aged forty-five to sixty-five,” but to allow higher premiums to
be charged to people in categories with higher average medical costs.
Insurance is still made affordable for people in the higher-cost categories by
providing them with higher government subsidies. (pp 80—81).

Second, as evident from the earlier quotation, Enthoven imagined compe-
tition to take place among competing delivery systems. Enthoven, influenced
by the early health maintenance organization (HMO) movement in the
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United States, envisioned closed network provider groups forming the back-
bone of the competing health plans in the CCHP. Today, plans and providers
are distinct economic units in the Netherlands, Germany, Switzerland, and
elsewhere, and while closed network plans exist in the United States, they
compete with plans with large networks.

The Enthoven model has evolved as its ideas have been applied in particu-
lar institutional contexts. Today, sophisticated risk adjustment models give a
regulator an effective tool to quantify differences among individuals in their
expected healthcare costs. Rather than a system of risk-rated premiums, regu-
lators rely more on risk adjustment to pay plans more for higher-risk enrollees.
Also, the countries in which the regulated competition model has become
dominant (e.g., Germany, the Netherlands) are characterized by separation of
the functions of health insurance and healthcare provision. Regulated competi-
tion can and has been implemented without the presence of integrated HMO-
type risk-bearing delivery systems. In these countries, and in other settings
such as Medicare Advantage in the United States, regulated competition is ori-
ented to the health insurers, not the healthcare delivery system.

Throughout this evolution, the key feature of Enthoven’s model remains:
an active collective agent on the demand side of health insurance structures
and manages the health plan market to overcome market failures. Enthoven
calls this agent a “sponsor,” a role that can be fulfilled by various organiza-
tions. In health insurance markets today, sponsors are mainly governments (as
is common in Europe and the United States) and employers (as is common in
the United States). In this volume we will generally refer to a “regulator.”

1.2.2 Diamond Model: “First-Stage” Group-Level Competition

In one of his first acts as chief executive, in 1993, President Bill Clinton initi-
ated a “health care reform.” The goal of the ultimately failed attempt in the
early 1990s, similar to the later successful reform led by President Barack
Obama, was to reform the health insurance (not healthcare) sector, and to do
so in a way to promote near universal coverage. The intellectual inspiration of
the Clinton health reform came from Diamond who proposed competition at
the group level—the second major form of regulated competition. Diamond
recommended health insurance for the entire US population be based on the
most prevalent and generally successful model of employer-based health insur-
ance in which a sponsor (in this case, the large employer) ran a first-stage
competition choosing an insurer to offer a small number of plans to members
of the group. Diamond (1992) summarized his plan as follows:

In a nutshell, the principles for combining regulation and competition that under-
lie the proposal below are the following. Health insurance should only be pro-
vided through large groups. The government forms the groups (on a geographic
basis) using its power of compulsion. Market competition is preserved, with
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private insurance companies competing for the large groups. There are multiple
large groups in any area to enhance competition and provide yardstick competi-
tion. A new semi-autonomous government agency will be created to serve the role
Sfor each group now played by employee benefit offices in large firms. Choice from
a short menu will be offered individuals in each group, although the organization
and pricing of these choices will be different from that currently followed by large
firms. Financing is by a combination of taxes and out-of-pocket payments for pre-
miums. Having all individuals in similar large groups will alter the relationship
between insurance companies and medical providers, allowing a negotiation
approach to cost containment strategies. (1992, pp. 1239—40)

Diamond proposed organizing the entire US population into groups of
20,000—200,000; initially, these could include large employers. Like large
employers, the Diamond approach relied heavily on a first-stage competition
to be able to offer plans to members of a group. The Clinton reform, drawing
on Diamond’s ideas, would have created regional “health alliances” that
served the Diamond group function (Cutler, 1994).

The ability to limit choice to a few health plan options gives the sponsor
another powerful tool to deal with market failures in health insurance. Rather
than relying primarily on regulation of dimensions of a health plan’s product,
the sponsor can act as an informed buyer and preselect an insurer for its pop-
ulation, based on criteria and priorities established by the sponsor. In
Diamond’s model, a potential insurer bid applies to the entire menu of offer-
ings (e.g., a more and a less generous plan) so that one insurance entity bears
the entire risk for the group. Incentives to engage in risk selection in a sec-
ond stage would thus be “greatly diminished” (Diamond, 2012, p. 1241).
The Diamond groups would not need formal risk adjustment models, for the
same reasons such models are not used in employer-based health insurance
in the United States (Glazer and McGuire, 2001).

While both the original Enthoven and Diamond approaches rely on compe-
tition to establish incentives for efficiency, they did so in different ways. In
the Enthoven model insurers compete for individuals, while in the Diamond
model they compete for groups. The most obvious difference is that the
Diamond model limits consumer choice since the health plan options available
for individuals in a group will be much smaller than those available in
Enthoven’s idea of a marketplace. Table 1.1 summarizes other main features
of the original Diamond and Enthoven models of regulated competition.

1.3 PREVALENCE OF REGULATED COMPETITION

Part II of this volume covers 14 health insurance systems in which (some of)
the ideas by Enthoven and/or Diamond have been implemented. We briefly
introduce these systems and give a flavor of the roles of competition and
regulation.
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TABLE 1.1 Regulated Competition in Original Enthoven and Diamond

Models

Intellectual origin

Level of competition

Regulated minimum plan
coverage/quality; some
coverage/quality
competition permitted

Consumer premium
levels

Open enrollment

Consumer premium
discrimination

Risk adjustment of
payments to plans

Primary mechanism to
deal with risk selection
and adverse incentives

Modern examples

1.3.1
United States

Individual-level
competition

Enthoven (1980)

Individual or family

Yes

Set by plan in market;
subsidized for some or all

Yes, switch frequency
regulated

Yes, by, e.g., age
No

Risk rating of premiums;
regulation of plan
competition

Netherlands National
Health Insurance; US
Medicare Advantage

Group-level
competition

Diamond (1992)

Natural groups created by
regulation

Yes

Insurer bids to group;
subsidized for some or all

Only within plans offered
by group

Family size
No

Informed selection of
insurer to offer to members

Employer-sponsored health
insurance in United States;
Medicaid, US

Individual and Group-Level Competition in the

Fig. 1.1 and Table 1.2 depict the sectors of health insurance in the United
States in 2014 that rely on elements of the two forms of regulated competi-
tion. Fig. 1.1 displays numbers of people and total spending by a broadly
defined procurement method. Beginning at the bottom of the figure, there is
no private health plan (and no procurement) involved in some important sec-
tors of the United States, including Traditional Medicare and the Veterans’
Administration, as well as some other public programs. Moving up in
Fig. 1.1, more than half of the US population has health insurance procured
on its behalf by group-level or what we refer to above as “first-stage” com-
petition, whereby a sponsor, in this case a private employer, chooses an
insurer to offer limited (oftentimes very limited) choice to its employees.
This group-level procurement method is by far the largest health insurance
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Uninsured

Regulated
individual
competition:
Public sector

Group-level
competition:
Private
sector

No plan
involvement

Enrollment Expenditure (Billion USD)
Total population: 318,000,000 Total insurance-related expenditure: $2,147

FIGURE 1.1 2014 US health insurance enrollment and expenditure by insurance market type.
National Health Expenditure Accounts, CMS, CBO, KFF.

market type in the United States both in terms of the number of people cov-
ered (167.5 million) and in terms of spending ($889 billion).

Regulated competition in individual health insurance markets applies to
78.5 million people in the United States and accounts for $423 billion of
healthcare spending. This broad segment is made up of Marketplaces, other
individual private health insurance outside of the Marketplaces, Medicaid
Managed Care, and Medicare Advantage. Table 1.2 summarizes some of the
key features of these regulated competition markets, and breaks out the peo-
ple and dollars across each. Each sector, the Marketplaces, Medicaid
Managed Care, and Medicare Advantage, is the subject of a chapter in this
volume—the reader is referred there for more information about these sec-
tors. For purposes of comparison, the largest health insurance market type,
that serving large employers, is listed on the right-hand side of the table.
Large employers in the United States are squarely within the Diamond model
of regulated competition.

1.3.2 Individual-Level Competition in Europe

Part II of this volume covers six European health insurance systems with reg-
ulated competition. Table 1.3 summarizes some of their general features, in
some cases different elements than we used to summarize sectors in the
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TABLE 1.2 Health Insurance Procurement Methods in the United States

Role of
competition

Price to
enrollee

Benefits

Choice

Risk
adjustment

Enrollment
2014

Expenditure
2014

Medicare
advantage

Individual
choice of
plans

Single price
set by plan;
mildly
income-
related; highly
subsidized;
could be
positive or
negative

At least as
good as

traditional
Medicare

Varies. Many
choices to
highly
concentrated;
issuer may
have many
plans in same
market

Yes

16.0 m

$156 b

Marketplaces

Individual
choice of
plans; “Active
Marketplaces”
use first-stage
competition

Set by plan;
subsidized by
income;
limited rating
categories

Highly
regulated;
metal tiers
defined by
actuarial
value;
maximum out-
of-pocket

Varies. Many
markets to
highly
concentrated;
issuer may
have many
plans in same
market

Yes

5.4 m

$22 b

Medicaid
managed care

Individual
choice of
plans; generally
use some first-
stage
competition

No price to
enrollees

Very
comprehensive
though vary by
state. Little or
no demand-
side cost
sharing

Usually small
number;
nonactive
choosers may
be “auto-
assigned”

Yes

43.4 m

$162 b

Employer-
based

First-stage
competition
for the
contract

Subsidized
by
employer;
set by
employer

Limited
regulation of
coverage.
Demand-
side cost
sharing
ranges from
very little to
very high

No choice
or choice
among 2—3
plans most
common

167.5 m

$889 b



TABLE 1.3 Examples of Regulated Health Insurance Markets in Europe

Role of
competition

What is
regulated?

Dimensions
of contract
space

Enrollment

Expenditure

Belgium

Individual
choice of plans

Coverage;
enrollment;
health plan
payment

Very limited

11.3 m (2015)
€23.8 b (2016)

Germany

Individual
choice of plans

Coverage;
enrollment;
health plan
payment

Very limited

71.5 m (2016)

€218.4b
(2016)

Ireland

Individual choice of plans

Coverage; enrollment;
health plan payment

Provider network; benefits
on top of minimum
coverage; cost-sharing
options

2.1 m (2017)
€2.1 b (2016)

Israel

Individual
choice of plans

Coverage;
enrollment;
health plan
payment

Provider
network;

8.3 m (2016)
€12.8 b (2016)

Netherlands

Individual choice of
plans

Coverage;
enrollment; health
plan payment

Provider network;
cost-sharing options;
group arrangements

16.9 m (2016)
€42.7 b (2016)

Switzerland

Individual
choice of plans

Coverage;
enrollment;
health plan
payment

Provider
network; cost-
sharing options

8.3 m (2015)

CHF 43.4 b
(2015)
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United States. All six rely on Enthoven’s approach of establishing incentives
for efficiency via individual choice of health plan, and all use some form of
risk adjustment to pay plans. Regulation of coverage, enrollment, and health
plan payment seeks to avoid market failures and guarantee access and indi-
vidual affordability. In Part II of the volume, big differences can be observed
in the design of these regulatory tools, and health plan payment in particular.
There are also differences in the insurers’ flexibility in health plan design.
Whereas in Belgium and Germany plans are very similar, plans in other
countries are allowed to differ in terms of provider network, cost-sharing
options, and/or additional benefits on top of the minimum coverage. In terms
of spending and enrollment, the German system has the largest market size
followed by the Netherlands, Belgium, Switzerland, Israel, and Ireland. Only
in Ireland is enrollment voluntary. All five other countries mandate insurance
coverage in some way.

1.3.3 Regulated Competition in Australia, Asia, and
Latin America

Regulated competition in health insurance can be found in country markets
around the world. Part II covers five of these countries, i.e., Australia, China,
Chile, Colombia, and Russia. Table 1.4 summarizes some general character-
istics of these systems. With 736 million enrollees, China has the largest
social health insurance system in the world. Some components of this
scheme, which are executed by local governments, have elements from the
Diamond model. As described in more detail in Chapter 9, Health Insurance
and Payment System Reform in China, local governments can—and more
and more actually do—purchase insurance via first-stage competition. The
other four countries in Table 1.4 rely on individual choices of health plan for
establishing competition among insurers, more aligned with the Enthoven
model. Though these systems all rely on regulation of coverage, enrollment,
and health plan payment to promote access, affordability, and efficiency,
they greatly differ in the design of these tools. The same is true for the
dimensions of contract space. While the system in Russia provides hardly
any flexibility in health plan design, the Chilean, Australian, and Colombian
systems allow for variation in provider network, cost-sharing options, and/or
additional benefits on top of the minimum coverage.

1.4 THE ROLE OF HEALTH PLAN PAYMENT IN REGULATED
COMPETITION

The role of health plan payment in regulated health insurance markets
depends fundamentally on the form of competition. In Diamond’s model of
first-stage competition, it is important that total revenues for a group (e.g.,
employees of a firm) cover total insurance claims for that group. A



TABLE 1.4 Examples of Regulated Health Insurance Markets in Australia, Asia, and Latin America

Role of
competition

What is
regulated?

Dimensions
of contract
space

Enrollment

Expenditure

Australia

Individual choice of plans

Coverage; enrollment; health
plan payment

Provider network; benefits on
top of minimum coverage; cost-
sharing options; group
arrangements

13.3 m (2016)

AUD $13.9 b (2016)

China

Some regulators (i.e., local
governments) purchase insurance
via first-stage competition for the
contract

Coverage; enrollment; health
plan payment

None

736 m (2014)

289 b yuan (2014)

Chile

Individual choice of
plans

Coverage; enrollment;
health plan payment

Provider network;
benefits on top of
minimum coverage;
cost-sharing options

17 m (2015)

$12.1 b (2015)

Colombia

Individual
choice of
plans

Coverage;
enrollment;
health plan
payment

Provider
network;

46.4 m
(2016)

US$9.4b
(2015)

Russia

Individual
choice of
plans

Coverage;
enrollment;
health plan
payment

None

142 m (2016)

2.7 b roubles
(2016)
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(negotiated or market-set) single average premium paid to a plan can achieve
that outcome. In the modern version of Enthoven’s model of individual
choice of health plan, however, the role of plan payment is more compli-
cated: on the one hand the payment system should promote affordability of
coverage, while on the other hand it should maintain incentives for insurers
and consumers to use resources wisely. Moreover, the role of health plan
payment depends on the other regulatory tools in place. For example, greater
contract space not only expands the insurers’ instruments for efficiency, but
also expands the insurers’ toolkit for risk selection. Therefore, greater con-
tract space requires better adjustment of health plan payments to variation in
individuals’ cost risk, e.g., via risk adjustment, risk sharing, and/or risk rat-
ing. In this section we first describe the broader menu of regulatory tools
(Section 1.4.1) and then elaborate on the role of health plan payment in indi-
vidual health insurance markets (Section 1.4.2).

1.4.1 The Broader Menu of Regulatory Tools

Tools to regulate individual health insurance markets can be clustered into five
general categories: (1) regulation of coverage, (2) regulation of enrollment, (3)
regulation of market entry, (4) regulation of health plan payment, and (5) mar-
ket support and surveillance (see Table 1.5). Regulation of coverage refers to
the regulator requiring health plans cover a standardized set of benefits with
specified demand-side cost sharing or a certain set of cost-sharing options. With
this tool the regulator can counteract risk selection on the basis of width and
depth of coverage (Enthoven, 1989). Regulators typically specify the terms of
coverage but leave some aspects of implementation of this to plans. This could
mean, for instance, that health plans are obliged to cover cancer treatment but
have some freedom in deciding where and by whom such treatment is to be
delivered. Under this form of regulation, health plans can differ in terms of
price and quality (e.g., the quality of the contracted network of physicians) but
not (or only limited) in terms of coverage. Regulators in many cases limit plans’
network and contracting decisions in order to deter some of the same selection-
driven incentives associated with coverage.

On the demand side, regulation of enrollment could mean that the regu-
lator requires individuals or families to buy (a certain minimum of) insur-
ance coverage. Such regulation may also specify a standardization of the
contract period (typically 1 year) and/or the date and circumstances in
which consumers are allowed to switch health plan. For example, plan
switching might be possible on January 1 of each year, or upon changes in
personal circumstances such as a geographical move or a marriage. Limits
on switching prevent consumers from moving in and out of more generous
coverage in response to health events, and therefore counteract adverse
selection and the threats it poses to efficient plan design (Enthoven, 1989).
On the supply side, regulation of enrollment can mean that insurers are
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TABLE 1.5 Regulator’s Tools for Structuring and Managing Individual
Health Insurance Markets

General tools Examples of specific regulation

Regulation of coverage e Standardization of benefits
e Standardization of consumer cost-sharing
Network requirements

Insurance mandate

Open enrollment

Standardized contract length
Central entry point for enrollment

Regulation of
enrollment

Management of market
entry

Screening of insurers (e.g., in terms of solvency)
Screening of plans (e.g., in terms of transparency)
Screening of provider networks (e.g., in terms of
quality)

Market support and
surveillance

Promotion of transparency
Quality measurement
Antitrust supervision
Solvency requirements
Monitoring of risk selection

Regulation of health
plan payment

Premium regulation

Risk equalization

Risk sharing

Subsidies (e.g., to consumers, health plans, employers
and/or providers of care)

obliged to accept every applicant independent of the applicant’s character-
istics. This so-called “open enrollment” avoids selective underwriting and
guarantees consumers access to health plans.

Regulation of market entry in the context of health plan regulation is a
complex issue. On the one hand, competition conveys the usual benefits in
terms of pressuring sellers to be efficient, to price near cost, and to design
their product and to innovate in response to consumer preferences. On the
other hand, in the presence of incentives related to adverse selection, it is
well-established that competition in the context of free choice of consumers
does not lead to efficiency (Rothschild and Stiglitz, 1976; Glazer and
McGuire, 2000). The key point, however, is that with respect to competition
and regulation of health insurance, both major forms of regulated competi-
tion, Enthoven or Diamond-style, rely on vigorous competition among
insurers for good sector performance. Although Diamond-style limits choice
at a second stage, when consumers are choosing plans, the initial selection of
insurer to offer at the second stage will only serve consumers efficiently if
there is vigorous competition at the first stage. Regulation of entry could
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also concern solvency requirements for insurance companies. Finally, a regu-
lator might exclude plans that offer poor quality, poor service, or biased
information (e.g., on coverage and entitlements).

In addition to market regulations, some support and surveillance may be
necessary to manage the marketplace. Support could mean that the regulator
helps developing product classifications and quality indicators (in order to
ease negotiations between insurers and providers). Regulators could promote
transparency by developing websites on which consumers can make indepen-
dent comparisons between health plans. Surveillance may include antitrust
regulation and monitoring of market behavior (e.g., naming and shaming of
insurers applying risk selection).

The tools described above help to promote access to health insurance
coverage, but do not guarantee individual affordability, a central goal of
many countries with respect to health insurance markets. Without regulation,
competition will push health plans to charge risk-rated premiums. For people
with known expensive conditions risk rating can lead to premiums of tens of
thousands of euros per year, violating the standard that health insurance
should be affordable to all members of society. All systems covered in this
volume rely on premium regulation to avoid high premiums for sick people.
A well-known drawback of premium regulation, however, is that it exacer-
bates incentives for risk selection, which can lead to a variety of inefficien-
cies. Additional tools—such as risk adjustment and risk sharing—are needed
to correct for these selection incentives. Moreover, subsidies are generally
necessary to make coverage affordable for low-income people. As will be
described in more detail in this volume, beginning with Chapter 2, Premium
Regulation, Risk Equalization, Risk Sharing, and Subsidies: Effects on
Affordability and Efficiency, regulation of health plan payment is a corner-
stone in achieving affordability and efficiency. At the same time, health plan
payment design is complex and involves a variety of tradeoffs.

1.4.2 Regulation of Health Plan Payment

Regulation of health plan payment has become one of the foundations of regu-
lated competition in individual health insurance markets. Both theory and
practice have shown that no payment system achieves all goals. Inevitably,
payment system design requires tradeoffs between the objectives associated
with regulated competition such as access, affordability, and efficiency, with
the best choice ultimately depending on how regulators weight these different
objectives. Moreover, implementation of payment systems is not only guided
by economic criteria for payment design, but also depends on political and
cultural aspects of the country or sector. As illustrated in Table 1.6, regulation
of health plan payment design substantially varies across systems. We present
three here, and highlight some of the differences to introduce the complexity
of plan payment design discussed in detail throughout this volume.
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TABLE 1.6 Regulatory Framework in Three Systems of Regulated
Competition

General US Marketplaces Netherlands Israel
tools
Premiums Limited rating Community-rating e No premium
categories on per health plan
the basis of age, Premiums finance
region, and about 50% of
tobacco use insurance claims
Premiums
finance 100%
of the insurance
claims
Risk Risk adjusters Risk adjusters e Risk adjusters on
adjustment based on age, based on age, age, gender, and
gender, and gender, region, region
diagnoses diagnoses, e Health plans’
Zero-sum socioeconomic revenues (for the
factors, and prior national health
cost insurance)
Risk adjustment exclusively consist
payments finance of risk adjustment
about 50% of payments and
insurance claims some additional
funds from the
government
Risk Reinsurance None o None
sharing and risk
corridors from
2014 to 2016
Subsidies Income-based Income-based e None
subsidies to subsidies to
consumers consumers

In terms of premiums, the US Marketplaces allow for some discrimina-
tion on the basis of age, region, and tobacco use, while the Netherlands relies
on community-rating per health plan. The choice of rating categories intro-
duces a tradeoff between fairness and efficiency. Risk rating on the basis of
age reduces affordability for older people. At the same time it brings the
price down for younger people, closer to their costs, and makes insurance
more attractive which—in the absence of a strong mandate, as in the
Marketplaces—can promote enrollment among this group. Risk rating
according to lifestyle factors—Ilike tobacco use—can stimulate healthy
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behavior and prevention on the side of consumers. Any premium risk rating
will have implications for the design of plan payments. The presence of risk
rating on age, e.g., means that the risk adjustment system should also not
“adjust for age.”

Despite the use of some premium rating categories, nonenrollment of the
healthy people is indeed a problem in the US Marketplaces (Newhouse,
2017). One obvious solution would be to strengthen the mandate.
Alternatively, redesign of the payment system could help as well. As shown
in Table 1.6, insurance claims in the US Marketplaces are fully financed via
the insurance premium. As a result, premiums might be (far) beyond what
healthy people are willing to pay and thereby discourage enrollment. A fixed
subsidy can help to bring down premiums. An example comes from the
Netherlands where insurers receive a fixed subsidy per enrollee of about
50% of the mean per person insurance claims in the market (see Table 1.6).
This subsidy—which is transferred via the risk adjustment system and
financed by income-related earmarked taxes—reduces the insurance pre-
mium by about 50%, which encourages enrollment among young and healthy
people. Marketplace premiums are also subsidized, but based on income (see
Chapter 17: Health Plan Payment in US Marketplaces: Regulated
Competition With a Weak Mandate).

In the Israeli system there is no premium at all. On the one hand, this max-
imizes affordability, but on the other hand it can hinder efficiency by limiting
the domains of plan competition. In both the US Marketplaces and the
Netherlands, competition takes place on the price and quality of health plans.
This means that insurers might charge and get higher prices if they provide a
more attractive health insurance product. A broader network, perhaps one
including more expensive hospitals with a good reputation, e.g., might be a
dimension of quality competition that requires higher pricing. Israeli plans can
compete on quality but not on price. In Israel it is not possible to pass through
savings from more efficient health system management to consumers, nor is it
possible to charge higher prices for higher-quality plans.

All three systems rely on risk adjustment to pay insurers more for sick
people. While the US Marketplaces and the Netherlands use sophisticated
health-based algorithms, Israel uses a much simpler formula based on age,
gender, and region only. Empirical research has shown, however, that demo-
graphic risk adjustment models correct for only a “small” portion of
predictable spending variation (see Chapter 3: Risk Adjustment for Health
Plan Payment). Given the absence of premiums and other payment features,
this implies that health insurers in Israel are confronted with strong incen-
tives to select healthy enrollees. Limited use of risk adjustors in the Israeli
plan payment formula leaves a larger burden for other regulatory tools to
limit plans tactics to select healthy enrollees.

In the US Marketplaces and the Netherlands, risk adjustment models also
use diagnostic information. Though these models better correct for
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predictable spending variation, they come with a price since diagnoses-based
variables create a link between treatment decisions and future payments to
health plans. Such a link reduces incentives to avoid unnecessary treatments
or even increases incentives to provide more of such treatments. Similar
incentives are associated with the cost-based risk adjusters used in the
Netherlands. How these incentives play out depends on the possibilities for
health plans to influence treatment or coding decisions by providers.

Recent empirical literature has shown that even the sophisticated risk
adjustment models in the US Marketplaces and the Netherlands do not
completely correct for variation in predictable spending. As will be discussed
in more detail in Chapter 4, risk sharing can be an effective strategy to miti-
gate the predictable profits and losses remaining after risk adjustment. As indi-
cated in Table 1.6, both the US Marketplaces and the Netherlands have
recently moved away from risk-sharing mechanisms. The impact of this deci-
sion involves tradeoffs. Risk sharing is effective at reducing incentives for
selection but dilutes incentives for cost containment. Research described in
Chapter 4, Risk Sharing, and Chapter 5, Evaluating the Performance of Health
Plan Payment Systems, helps evaluate the terms of this fundamental tradeoff.

These brief comments on differences in health plan payment systems are
meant to introduce some of the choices and tradeoffs faced in the design of
policy in regulated competition. The purpose of this volume is to provide a
comprehensive conceptual framework for understanding these complexities
and a toolkit for designing and evaluating health plan payment systems.

1.5 THE OUTLINE OF THIS VOLUME

Section 1.4 has given a flavor of the differences in health plan payment sys-
tems and their implications for affordability and efficiency. Chapter 2,
Premium Regulation, Risk Equalization, Risk Sharing, and Subsidies: Effects
on Affordability and Efficiency, discusses these implications in more detail.
Starting from an unregulated market, it describes and illustrates how pre-
mium regulation, risk adjustment, risk sharing, and several forms of subsi-
dies affect affordability and efficiency. This conceptual framework helps to
identify the specific tradeoffs that come with these different components of
payment system design.

Today, plan payment methodologies are a more important feature of reg-
ulated competition in individual health insurance markets than in the early
Enthoven proposals. One important reason for this is the development of the
“technology” of risk adjustment. When Enthoven and Diamond were first
developing their ideas, data and risk adjustment methods were primitive in
comparison to the methodologies available today. Early risk adjustment mod-
els did not include measures of health status, whereas today in many health
insurance markets, risk adjustment uses scores of health status variables as a
basis of payment. Chapter 3, Risk Adjustment for Health Plan Payment,
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reviews the huge literature on risk adjustment methods and models. It pro-
vides a conceptual framework for risk adjustment design and gives an over-
view of state-of-the-art methodologies.

Chapter 4, Risk Sharing, dives into the concept and details of risk shar-
ing, another important tool for health plan payment design. Broadly speak-
ing, risk sharing can serve two purposes. First, it can help to mitigate
selection incentives remaining after risk adjustment. Second, it can help to
reduce financial risks for insurers, e.g., to protect insurers from uncertainties
related to outliers in the distribution of healthcare spending or uncertainties
produced by the payment system itself. Risk sharing might avoid high load-
ing fees and encourage market entry. After a discussion of these goals,
Chapter 4 gives an overview of different risk-sharing modalities and dis-
cusses how these modalities help to mitigate selection incentives and protect
insurers from extensive financial risk. It also discusses how risk sharing can
be integrated with risk adjustment, in terms of estimation of risk adjustment
models and in terms of a complementary policy to mitigate incentives for
risk selection.

In order to make well-informed choices with respect to health plan pay-
ment design, ex-ante information on the performance of different payment
modalities is crucial. Chapter 5, Evaluating the Performance of Health Plan
Payment Systems, provides a conceptual framework and a series of metrics
to perform such evaluations. It starts by discussing some conventional evalu-
ation metrics including the R-squared from a risk adjustment regression and
under/overcompensations (or predictive ratios) for groups of interest. Though
these metrics can be very helpful, in some circumstances, they can be
improved. Chapter 5 describes how and in what circumstances modifications
are called for. The chapter also develops metrics for measuring the efficiency
of consumer sorting among health plan options and incentives for cost con-
trol that are new to the literature on health plan payment.

After the conceptual chapters, Part II of this volume turns to the practice
of health plan payment and describes the context, design, and challenges of 14
different systems. For each system authors will outline how regulated competi-
tion is organized and then focus on the role of health plan payment. After a
detailed description of the payment system in place, each chapter reviews the
performance of that system and discusses the ongoing issues and reforms.

ENDNOTE

1. In his early work Enthoven refers to his proposal as “regulated competition” (see, e.g.,
Enthoven, 1978) while in his later work he uses “managed competition.” Since regulation of
health insurance markets may stretch further than “managing” competition, we use the origi-
nal terminology but accept both forms in the material to follow in this volume.
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2.1 INTRODUCTION

A major challenge in regulated health insurance markets is to design a pay-
ment system that promotes both affordability and efficiency. By affordability
we mean that all consumers are able to buy a certain level of coverage,
including people with low income and those in poor health. Efficiency has
multiple dimensions of which three are primarily focused on in this chapter:
efficiency of production, efficiency of health plan design, and efficiency of
consumer sorting (see Box 2.1). The goal of this chapter is to show how
different payment system interventions (i.e., premium regulation, risk
equalization, risk sharing, and various forms of subsidies) influence these
objectives. This exercise helps to understand the tradeoffs involved with
these different interventions and provides a conceptual basis for payment
system design.

When it comes to promoting affordability, a first question is: “For which
coverage?,” for instance in terms of the benefits package, provider network,
and levels of cost sharing. Obviously, the answer to this question requires a
normative decision by the regulator. In what follows we assume the regulator
has determined a target level of what we refer to as “basic” coverage. This cov-
erage is not necessarily fully specified. Most regulators define basic coverage
in terms of a “contract space” in which insurers have some flexibility with
respect to health plan design and consumers have a set of choice options. In the
Netherlands, the US Marketplaces, and Switzerland, for instance, consumers
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BOX 2.1 Dimensions of efficiency focused on in this chapter
By efficiency of production we mean that the cost of health plans (i.e., medical
and administrative expenses) are minimized, holding quality constant.

By efficiency of health plan design we mean that insurance products are
designed in response to consumers’ preferences about price and quality (e.g., in
terms of coverage and provider network).

Efficiency of consumer sorting has two dimensions: sorting into the market
and sorting within the market across plans. By efficiency of sorting into the mar-
ket we mean that consumers who value insurance coverage at more than their
expected insurance claims under that coverage plus the loading fee, actually buy
insurance. By efficiency of sorting across plans we mean that each consumer
enrolls in the plan with the highest net value over cost.

can choose among different levels of cost sharing. In many countries, insurers
have flexibility regarding network design and provider contracting.

Without regulatory intervention, competitive health insurance markets do
not guarantee affordability and efficiency. First, these markets tend towards
risk rating, which threatens the affordability of basic coverage for high-risk
people, such as those with expensive medical conditions. Moreover, for low-
income people, premiums for basic coverage might be unaffordable anyway,
even for those who are healthy. Second, to the extent that risk rating is
incomplete, these markets tend towards risk selection by consumers and
insurers, which threatens both affordability and efficiency. In the remainder
of this introductory section, we explain and illustrate these issues with the
information in Fig. 2.1. The bars in this figure show the mean per person
insurance claims under the Dutch basic health insurance in 2013 for a series
of medical conditions derived from the use of prescribed drugs in 2012 (see
Box 2.2).

As a starting point of the illustration, we assume that Fig. 2.1 exactly
covers the population for which a regulator wants to make basic coverage
affordable, and that the bars represent the mean annual per person insurance
claims that are expected to occur under that coverage. Moreover, we assume
that insurance contracts have a duration of 1 year.

2.1.1 Risk Rating: A Threat to the Affordability of Basic
Coverage for High-Risk People

By risk rating we mean that the premium for a contract is adjusted to the
expected claims under that contract. Assume that both the consumer and the
insurer know the medical condition of a consumer as well as the mean
expected claims per condition. Now imagine a market with two types of
insurers: type A, which charges a community-rated premium equal to the



Medical condition derived from prescribed drugs in 2012 Mean insurance claims in Euro’s under the Dutch basic health insurance in 2013

Mo condition (80.73%) mem 1293
Thyroid disorders (0.98%) e 2447
Asthma (1.72%) s 7663
Psoriasis (0.09%) w—— 2758
Hypercholesterolemia (4.55%) m—— 3261
I without hyps ion (0.49%) 3440
Depressive disorder (2.19%) m—— 3728
Crohn's disease / Colitis ulcerosa (0.14%) ——— 4170
Diabetes Il with hypertension (1.08%) e—————— 4760
Chrenic pain (excluding opioids) (0.88%) m———— 4977
Rheumatoid arthritis (0.28%) m——— 57242
Cancer (0.02%) Se———— 5732
Epilepsy (0.41%) — 144
Diabetes type | (0.99%) ———— 7104
Hormone-sensitive tumors (0.29%) —————— 7416
COPD [ severe asthma (0.91%) mE——— 7582
Psychosis, Alzheimer's or addiction (0.53%) m—————————— 5275
Transplantations (0.12%) 9416
Heart di: (2.08%) 10,790
Peripheral neuropathy (0.16%) 11,988
Parkinson's disease (0.14%) 12,916
HIV/AIDS (0.09%) 15,445
Disorders of brain / spinal cord: Multiple sclerosis (0.04%) 16,275
Growth failures (based on inpatient drugs) (0.02%) 17,678
Autoimmune disease (based on inpatient drugs) (0.20%) 18,453
Cystic fibrosis / Pancreatic disease (0.04%) 18,784
Disorders of brain / spinal cord: Other (0.04%) 20,174
Cancer (based on inpatient drugs) (0.13%) 26,638
Kidney disorders (0.07%) 45,727
Pulmonary arterial hyp ion (0.01%) 47,420

FIGURE 2.1 Mean per person insurance claims under the Dutch basic health insurance in 2013 per medical condition.

Note: The medical conditions are derived from the use of specific pharmaceuticals in the prior year (see Box 2.2 for further explanation). The overall mean
insurance claims are 2160 euros per person per year. The percentages in parentheses represent the frequency of people with a medical condition relative to the
total population.
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BOX 2.2 A numerical illustration based on the Dutch Pharmacy-based
Cost Groups (PCGs)

The data used for our numerical illustration include individual-level insurance
claims and risk characteristics of all individuals with a health plan under the
Dutch basic health insurance in 2013 (N = 16.6 million). One of the risk char-
acteristics in the dataset is a morbidity-classification based on the use of pre-
scribed drugs in 2012. In practice, this classification is referred to as “Pharmacy-
based Cost Groups” (PCGs). More specifically, each PCG represents a medical
condition and includes individuals who used a certain quantity (in most cases:
>180 defined daily dosages per year) of specific drugs that are known to be
used by people suffering from that condition (see also Chapter 14: Health Plan
Payment in the Netherlands). Since these PCGs are based on information from
2012, the variation in mean insurance claims across PCGs in 2013 can be con-
sidered “predictable.” Fig. 2.1 shows that the predictable variation in insurance
claims is substantial: for people in none of the 30 PCGs (81% of the population)
the mean insurance claims are about 1300 euros per person per year, while for
those in a PCG (19%) the mean claims per PCG vary from 2450 to 47,400 euros
per person per year. Overall, the mean insurance claims are 2160 euros per per-
son per year. Note that the number of PCGs shown here differs from the number
mentioned in Chapter 14. The explanation is that the PCGs shown here corre-
spond to the classification used in the risk equalization model of 2016 while the
classification described in Chapter 14 corresponds to the classification used in
the risk equalization model of 2017. For the purpose of risk equalization, people
can be classified in multiple PCGs. Here we classified people in one PCG only.
Those who are eligible for multiple PCGs (due to use of multiple relevant drugs)
are classified in the one with the highest mean insurance claims in 2013.

overall mean claims, and type B, which charges a risk-rated premium equal
to the mean expected claims per condition. (For simplicity we ignore loading
fees.) In this market, people without a medical condition have a financial
incentive to opt for B. For them, the risk-rated premium of 1293 euros
offered by B (see the top bar in Fig. 2.1) is much more attractive than the
community-rated premium of 2160 euros offered by A. The opposite holds
for people with a medical condition, for whom the expected insurance claims
exceed the community-rated premium. Consequently, A will disproportion-
ally attract high-risk people and must raise the premium to cover insurance
claims of those choosing the plan. Under the extreme circumstances that all
people with a medical condition opt for A (and all people without a condi-
tion opt for B), A has to raise its premium to 5971 euros (i.e., the mean
claims of those with a medical condition). After this premium jump, A is no
longer the cheapest option for people with expected claims below 5971 euros
(e.g., those with thyroid disorders or diabetes type II). These people now
have an incentive to switch to B, which implies that A has to raise the
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premium again. As long as A keeps charging a community-rated premium
this process will repeat, resulting in an upward premium spiral driving more
and more consumers to B. Thus, in order to survive in this market, A has to
charge a risk-rated premium too. This example illustrates how competition,
without regulation, drives premiums to expected costs by risk type. Given
the huge variation in expected claims, risk rating threatens the affordability
of basic coverage for high-risk people. For those with kidney disorders,
for instance, a risk-rated premium would exceed 45,000 euros per year
(see Fig. 2.1).

2.1.2 Risk Selection: A Threat to Both Affordability
and Efficiency

In real-world health insurance markets, even without regulation, risk rating is
incomplete (Herring and Pauly, 2001). Reasons might be that the required
information on individuals’ risk is not available (at reasonable costs), or that
insurers fear that risk rating may harm their reputation (Schut and Van de
Ven, 2011). To the extent that risk rating is incomplete, competitive insur-
ance markets tend towards risk selection by consumers and insurers
(Akerlof, 1970; Rothschild and Stiglitz, 1976; Feldman and Dowd, 1982;
Newhouse, 1996; Glazer and McGuire, 2000).

In the absence of open enrollment, risk selection on the insurer side can
take the form of selective underwriting, which can also be illustrated with
the information in Fig. 2.1. Assume that insurers know whether or not consu-
mers have a medical condition but—for whatever reason—cannot (or do not
want to) risk rate their premiums on the basis of that information. Instead,
insurers charge a community-rated premium equal to the average claims in
the population (2160 euros). Under these circumstances, insurers have an
incentive to avoid customers with a medical condition since expected claims
for these people exceed the premium. This makes coverage less available for
high-risk people, which is inefficient. Alternatively, in an attempt to avoid
enrollment of unprofitable consumers, insurers can make their plans unattrac-
tive for people with specific conditions, which threatens the efficiency of the
health plan design (Glazer and McGuire, 2000).

Risk selection on the consumer side can mean that low-risk people buy
less than basic coverage (which can be no coverage) when the incremental
premium for basic coverage is beyond what they are willing to pay (Einav
and Finkelstein, 2011). In terms of our example this can be illustrated as fol-
lows. Assume that consumers are risk averse and willing to pay a risk pre-
mium of 50% on top of their expected claims. This means that people
without a condition (more than 80% of the population) are willing to pay a
premium of 1940 euros (=1.5 X 1293 euros). Now assume that the insurers
do not anticipate selection by consumers and charge a community-rated pre-
mium equal to the mean expected claims in the population (2160 euros).
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Under these circumstances, and in the absence of an insurance mandate,
those without a condition will not buy basic coverage since the premium is
beyond what they are willing to pay. First, this can be considered inefficient,
as the people without a condition value basic coverage at more than their
expected claims, i.e., 1940 euros (the premium they are willing to pay) ver-
sus 1293 euros (their expected claims) plus a loading fee (that we assume to
be less than 50% of the expected claims). Second, this “selection by consu-
mers” can also threaten affordability: once insurers learn that those without a
medical condition do not enroll in basic coverage, they have to raise the
community-rated premium for that coverage to at least 5971 euros (i.e., the
mean expected claims for those with a medical condition), which threatens
affordability. Moreover, this upward premium spiral might continue, further
deteriorating affordability and efficiency (Price and Mays, 1985; Feldman
and Dowd, 1991; Cutler and Reber, 1998).

2.1.3 The Goal and Outline of This Chapter

To achieve affordability and efficiency, regulators of competitive health
insurance markets apply premium regulation, risk equalization, risk sharing,
and/or various forms of subsidies to insurers and consumers. The goal of this
chapter is to describe how each of these interventions affects the two objec-
tives. The outline is as follows. To simplify our analysis, Section 2.2 intro-
duces some assumptions about other regulations that are in place. After that,
in Section 2.3, we will return to our analysis of the effects of risk rating and
risk selection. While our illustration above (on the basis of Fig. 2.1) gives a
good sense of how risk rating and risk selection affect affordability, it does
not fully capture the effects on efficiency. Section 2.3 extends our analysis of
efficiency using elements of a graphical framework developed by Einav and
Finkelstein (2011). After that, we will analyze how different payment system
interventions affect affordability and efficiency. Section 2.4 describes the
benchmark for this analysis and formulates six specific aspects of affordabil-
ity and efficiency we are interested in. Based on the directions in which
interventions work, we categorize them in three groups: premium regulation
(Section 2.5), risk equalization, risk sharing and subsidies to insurers
(Section 2.6), and subsidies to consumers (Section 2.7). Though regulators
often rely on a blend of interventions, we consider each tool in isolation,
which helps to identify the specific tradeoffs involved with an intervention.

2.2 STARTING POINT OF OUR ANALYSES

The starting point of our analyses is a competitive health insurance market
without regulation of health plan financing. More specifically, we assume
that premiums can vary with health risk and that there are no subsidies to
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consumers or insurers. Moreover, mechanisms such as risk equalization and
risk sharing are absent. Health plan revenues only come from premiums.

To simplify the analyses, we assume that three types of regulation are in
place. First, insurers who choose to participate in the health insurance
market must offer at least one plan with what we call “basic” coverage.
Second, these insurers are bound by an open enrollment requirement for
basic-coverage plans. In the absence of other regulation, this means that
insurers may offer health plans outside the scope of basic coverage and
have full flexibility with respect to premium setting. For example, insurers
are free to charge a very high premium for basic coverage, either to all
consumers or high risks in particular. In fact, these assumptions transform
the problem of unavailability of basic coverage into a problem of unafford-
ability. Third, we assume that (by regulation) insurance contracts have a
duration of 1 year.

It is worth emphasizing that we do not assume an insurance mandate.
The reason is that the need for such a mandate depends on the payment sys-
tem itself. As will be explained in more detail later, affordability requires
subsidies to high-risk people (e.g., those with expensive preexisting condi-
tions). An important aspect of payment system design is how these subsidies
are financed. In practice, (combinations of) two modalities are applied:
“internal” and “external” financing, an issue discussed in Newhouse (2017).
In the internal modality, subsidies to high-risk people are financed via the
insurance premium. In terms of our numerical example (Fig. 2.1), this could
mean that all people pay the same premium of 2160 euros. In such a system,
low-risk people (i.e., those without a medical condition) on average pay a
contribution of 867 euros (2160 minus 1293) to subsidize the high-risk peo-
ple (i.e., those with a medical condition). Examples of systems with high
levels of internal financing are the Swiss national health insurance
(Chapter 16: Health Plan Payment in Switzerland) and the US Marketplaces
(Chapter 17: Health Plan Payment in US Marketplaces: Regulated
Competition with a Weak Mandate). By external financing we mean that
subsidies are financed with external resources, such as tax payment revenues
or income-related contributions that people pay to the system independent of
having insurance or not. Examples of systems with high levels of external
financing are the Belgium national health insurance (Chapter 7: Risk
Adjustment in Belgium: Why and How to Introduce Socioeconomic
Variables in Health Plan Payment) and US Medicaid (Chapter 18: Health
Plan Payment in Medicaid Managed Care: A Hybrid Model of Regulated
Competition). Coming back to the need for an insurance mandate, the point
is this: with internal financing, contributions by low-risk people (on top of
their actuarially fair premium) are directly linked to enrollment. This might
discourage low-risk people from enrolling and could call for an insurance
mandate. With external financing, contributions are not directly linked to
enrollment, making an insurance mandate less necessary. In fact, external
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financing requires mandatory contributions (e.g., tax payments) rather than
mandatory coverage.

2.3 HOW RISK RATING AND RISK SELECTION AFFECT
EFFICIENCY: A GRAPHICAL FRAMEWORK

This section provides a graphical framework of how risk rating and risk
selection affect efficiency. In later sections, this framework will be used to
analyze the efficiency effects of payment system interventions. Our consid-
erations will be illustrated with diagrams showing the relationship between
expected claims, premiums, and the demand for basic coverage. The spirit of
these diagrams finds its origin in the selection framework developed by
Einav and Finkelstein (2011) and extensions developed by Geruso and
Layton (2017). Readers who are familiar with these studies will notice that
we use a slightly different language here, corresponding to the terminology
we have used so far. A more important difference with these earlier studies
is that we make an explicit distinction between two features that feed into
the demand for basic coverage. We refer to these aspects as the consumer’s
ability to pay (i.e., his budget) and his willingness to pay (i.e., how he values
basic coverage). This approach allows for making a distinction between
affordability problems and efficiency problems. When a consumer is not
able to pay the actual premium for basic coverage, we will speak of an
affordability problem. When this consumer is able but not willing to pay the
actual premium, despite the fact that he values basic coverage at more than
his expected claims plus the loading fee, we will speak of an efficiency prob-
lem. This means that our considerations of efficient sorting into the market
are conditional on the population for which basic coverage is affordable
under the payment system in place.

We are aware that what we define as an affordability problem can also
be considered an efficiency problem. For example, subsidizing a risk-rated
premium of 45,000 euros for a person with kidney disorders does not only
improve affordability of basic coverage for that person, but can also improve
social welfare, i.e., when this person values basic coverage at more than his
expected claims plus the loading fee (Nyman, 1999). For simplicity, how-
ever, we will not elaborate on this association between affordability and
social welfare. Instead, we just assume the regulator wants to make basic
coverage affordable, regardless of the underlying motives.

2.3.1 Risk Rating: Good for Efficiency

Though risk rating threatens affordability for high-risk people (see
Section 2.1) it is good for efficiency. The reason is simple: more-refined rat-
ing categories mean less potential for risk selection and thus less potential
for selection-related inefficiencies. The working of a competitive health
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Expected claims plus
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can afford basic coverage with a completely risk-rated premium)

FIGURE 2.2 The demand for basic coverage under complete risk rating.

Note: the horizontal axis represents the population that can afford basic coverage with a
completely risk-rated premium. Consumers are ordered according to their expected insurance
claims for basic coverage. Those with the highest expected claims are on the left and those with
the lowest on the right. All consumers are assumed to be risk-averse and thus willing to pay a
risk premium on top of their expected claims.

insurance market with complete risk rating can be illustrated with Fig. 2.2.
Imagine a situation in which consumers have a binary choice between basic
coverage and no coverage, and assume that the horizontal axis of Fig. 2.2
represents the population that is able to buy basic coverage in case of com-
plete risk rating. Consumers are ordered according to their expected claims:
those with the highest expected claims are on the left and those with the low-
est on the right. All consumers are assumed to be risk averse and thus willing
to pay a risk premium on top of their expected claims. For simplicity, we
assume no loading fee. Complete risk rating means that for each consumer
the premium equals his expected claims. Given that all consumers on the
horizontal axis value basic coverage at more than their premium, they will
all enroll, i.e., Qcq (the equilibrium quantity) = 100%. And because all these
people value basic coverage at more than their expected claims, this outcome
is efficient, i.e., Q¢ (the efficient quantity) = 100%.

Furthermore, in a situation of complete risk rating there is no “unpriced
risk heterogeneity,” meaning there are no incentives for risk selection by
insurers (via health plan design). Moreover, when the expected returns on
selection are zero, the only way for insurers to reduce cost is by improving
efficiency in production, e.g., via managed care techniques.

As mentioned above, we assume here that consumers have a binary
choice between basic coverage and no coverage. In practice, there can be a
variety of coverage options in between. For example, there might be health
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plans with slightly less than basic coverage. Under these circumstances, a
complete analysis of consumer sorting into the market takes into account all
these options. For simplicity, however, we will not elaborate on this scenario
and keep focusing on a binary choice between basic coverage and no cover-
age. Section 2.3.2 analyzes this choice in a situation of community rating,
where risk selection comes into play.

2.3.2 Risk Selection by Consumers: Bad for Efficient Sorting

In a situation of incomplete risk rating, the premium will not be based on the
per person expected claims but on the average expected claims in a
premium-risk group, resulting in unpriced risk heterogeneity and selection-
related inefficiencies. First, incomplete risk rating can lead to inefficient sort-
ing into the market. This can be illustrated with Fig. 2.3 (drawn from Einav
and Finkelstein, 2011), in which we assume a community-rated premium
equal to the average expected claims of all consumers enrolled in basic cov-
erage. Though we are aware that there is a wide spectrum between complete
risk-rating (Fig. 2.2) and complete community-rating (Fig. 2.3), this simplifi-
cation helps to show the impact of incomplete risk rating. Compared to
Fig. 2.2, an additional curve appears in Fig. 2.3, reflecting the average
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basic coverage with community-rated premium Peg)

FIGURE 2.3 The demand for basic coverage under complete community rating.

Note: the horizontal axis represents the population that can afford basic coverage with
community-rated premium P.q. Consumers are ordered according to their expected insurance
claims for basic coverage. Those with the highest expected claims are on the left and those with
the lowest on the right. All consumers are assumed to be risk-averse and willing to pay a risk
premium on top of their expected insurance claims. Since willingness to pay decreases with
expected claims, the “average expected claims” curve is downward-sloping (but above the
“expected claims” curve).



Premium Regulation, Risk Equalization, Risk Sharing Chapter | 2 31

expected claims of those enrolled in the market. Since willingness-to-pay
(i.e., the expected claims plus risk premium) decreases with expected claims,
the “average expected claims” curve is downward-sloping (but always above
the “expected claims” curve). In a situation with community-rating the pre-
mium will not be based on the expected claims (as was true in Fig. 2.2) but
on the average expected claims. As Fig. 2.3 shows, this results in inefficient
enrollment: low-risk people (those on the right) are not willing to pay a pre-
mium equal to the average expected claims. The competitive equilibrium,
i.e., the intersection of the “average expected claims” curve and the
“expected claims plus risk premium” curve, leads to premium P4 and quan-
tity Q4. This outcome is inefficient since those who do not enroll, i.e., those
right of Q.q, value basic coverage at more than their expected insurance
claims. The lost consumer surplus equals the risk premium these people are
willing to pay, indicated by the shaded area.

Note that our comparison of Figs. 2.2 and 2.3 above ignores the effect of
different premium structures on affordability. Compared to a situation of
complete risk rating (Fig. 2.2), community-rating (Fig. 2.3) makes basic cov-
erage more affordable for high-risk people and less affordable for low-risk
people. This means that “the population for which basic coverage is afford-
able,” as depicted on the horizontal axis of our diagrams, can be (very) dif-
ferent in the two situations. And with different populations on the horizontal
axis, the slopes of the curves can be different too. For simplicity, however,
we will not elaborate on this complication and simply conclude that incom-
plete risk rating potentially leads to inefficient sorting into the market.

Geruso and Layton (2017) distinguish between selection by consumers
into the market and selection by consumers within the market (i.e., across
plans with different coverage). The former refers to the sorting problem ana-
lyzed above, i.e., the problem that low-risk consumers choose not to enroll
in basic coverage despite the fact that they value this coverage at more than
their expected claims. Selection by consumers within the market refers to
another type of sorting problem, i.e., the sorting of low- and high-risk consu-
mers into different plans (Einav and Finkelstein, 2011; Glazer and McGuire,
2011; Bundorf et al., 2012; Geruso, 2016).

The effect of risk selection on consumer sorting could be illustrated with
the type of diagram shown in Fig. 2.3. In contrast to Fig. 2.3, however, that
diagram would not show the fotal expected claims (plus risk premium) for
basic coverage (compared to no coverage), but the incremental expected
claims (and incremental risk premium) for one type of basic-coverage plan
versus another. For example, this can be a low- versus a high-deductible
plan. Rather than introducing another figure, however, we will simply pro-
vide some intuition here. Just as with the fotal expected claims (plus total
risk premium) for basic coverage, the slopes of the incremental expected
claims (plus incremental risk premium) for a low- versus a high-deductible
plan are typically downward-sloping. This means that consumers with high
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expected claims are more likely to enroll in the low-deductible plan than
those with low expected claims. In case of a flat premium per health plan,
this type of selection increases the incremental premium of the low-
deductible plan compared to the high-deductible plan. Consequently, low-
risk people who value a low-deductible plan at more than their incremental
expected claims might not enroll in that plan because they are not willing to
pay the incremental premium. In fact, inefficient sorting across plans can
occur in any situation where consumer preferences with respect to “contract
space dimensions” are correlated with expected claims. For a graphical illus-
tration of this type of inefficient sorting and more discussion about the wel-
fare effects, see Chapter 5, Evaluating the Performance of Health Plan
Payment Systems.

Note that the impact of risk selection by consumers on efficiency criti-
cally depends on the position and slopes of the three curves in Fig. 2.3. For
example, if the “expected claims plus risk premium” curve is always above
the “average expected claims” curve, all consumers will enroll in basic cov-
erage. For a discussion of this and other possible versions of Fig. 2.3, as well
as a discussion about the impact of a loading fee, we refer to Einav and
Finkelstein (2011).

2.3.3 Risk Selection by Insurers: Bad for Efficiency of Plan
Design and Efficiency of Production

Incomplete risk rating not only comes with potential for risk selection by
consumers, but also with potential for selection by insurers. The explanation
is simple: incomplete risk rating results in predictable profits and losses.
This can be illustrated with the diagram in Fig. 2.4, which mimics Fig. 2.3.
This time, however, we focus on the group that enrolls in basic coverage,
i.e., the group to the left of point Q.4 (rather than the group to the right that
does not enroll). Given the downward slope of the “expected claims” curve,
a community-rated premium results in predictable profits (i.e., the scattered
triangle to the right) and predictable losses (i.e., the scattered triangle to the
left). With a heterogeneous population as depicted in Fig. 2.1 these
predictable profits and losses can be substantial. For example, in an extreme
situation where all people with a medical condition enroll in basic coverage
and those without a condition do not, a community-rated premium equals
5971 euros (i.e., the average expected spending of those with a medical con-
dition). Under these circumstances, the predictable profit on people with thy-
roid disorders would be 3524 euros per person per year (= 5971 — 2447)
while the predictable loss on people with pulmonary arterial hypertension
would be 41,449 euros per person per year (= 5971 — 47,420). Such
“unpriced risk heterogeneity” provides insurers with incentives to engage in
actions to attract profitable consumers and to deter unprofitable ones.
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FIGURE 2.4 Predictable profits and losses under complete community rating.

Note: the horizontal axis represents the population that can afford basic coverage with
community-rated premium P.q. Consumers are ordered according to their expected claims for
basic coverage. Those with the highest expected claims are on the left and those with the lowest
on the right. All consumers are assumed to be risk-averse and willing to pay a risk premium on
top of their expected claims. Since willingness to pay decreases with expected claims, the “aver-
age expected claims” curve is downward-sloping (but always above the “expected claims”
curve). The scattered triangles represent the predictable profits (right) and losses (left) that occur
with community-rated premium Pe.

Though open enrollment, generally present in regulated health insurance
markets and assumed in this chapter for purposes of analysis, precludes
selective underwriting, insurers can engage in other forms of risk selection,
sometimes referred to as indirect selection (Van de Ven and Ellis, 2000;
Breyer et al., 2012). The unprofitable consumers (to the left) are likely to be
different than the profitable ones (to the right); e.g., the unprofitable people
may suffer more often from specific chronic illnesses. In this case an insurer
can structure its marketing and product in a way to appeal differently to
these groups. Examples include actions to target profitable consumers via
health plan design (e.g., by not covering healthcare services or providers that
are particularly attractive to unprofitable people). In principle, any dimension
in which basic coverage is allowed to differ (e.g., cost-sharing options, pro-
vider network, utilization management, and customer service) is a potential
tool for risk selection (Van Kleef et al., 2013a,b).

Risk selection by insurers threatens efficient health plan design. As
shown by Glazer and McGuire (2000), competition forces health plans to
design their benefits such that the plan is relatively attractive to low-risk
people and relatively unattractive to high-risk people. Consequently, plans
may cover “too much” of services/providers that are relatively attractive to
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low risks and “too little” of services/providers that are relatively attractive to
high risks. To the extent that health plans do not cover services/providers
who are relatively attractive to high risks, healthcare providers have disin-
centives to offer and invest in these services. This may threaten the availabil-
ity of high-quality care for high-risk people (Van de Ven et al., 2015).

Risk selection by insurers might also threaten efficiency in production
(Van de Ven and Ellis, 2000). The larger the predictable profits resulting
from risk selection, the greater the chance that investments in risk selection
have higher returns than investments in cost containment. At least in the
short run, when an insurer has limited resources available to invest in cost-
reducing activities, he might choose to invest in risk selection rather than in
improving efficiency of production. If the insurer chooses not to invest in
risk selection he might lose market share to insurers who do. Contrary to
investments in cost containment, however, investments in risk selection pro-
duce no net benefits to society since risk selection is a zero-sum game (Van
de Ven and Schut, 2011). So any resources specifically used for risk selec-
tion represent a welfare loss.

2.4 BENCHMARK FOR ANALYZING THE EFFECTS OF
PAYMENT SYSTEM INTERVENTIONS

So far, our analysis has shown that without regulation of health plan pay-
ment, competitive health insurance markets can lead to risk rating and/or
risk selection. In terms of both affordability and efficiency the outcomes of
these markets are likely to be unsatisfactory. First, risk rating of premiums
threatens affordability of basic coverage for high-risk people. Second, for
low-income people basic coverage might be unaffordable anyway, even for
those who are healthy (Bundorf and Pauly, 2006). Moreover, adverse selec-
tion into the market can drive up premiums, exacerbating problems of afford-
ability. Third, adverse selection into the market also threatens efficiency,
namely when low-risk consumers face a price so high they do not buy but
still value basic coverage at more than their expected insurance claims (plus
loading fee). Fourth, predictable profits and losses in the market confront
insurers with incentives for risk selection, which threatens the efficiency of
the health plan design. Fifth, risk selection via marketing can be a more
attractive strategy to control spending than cost containment (at least in the
short term), which threatens efficiency in production. Sixth, selection by con-
sumers across basic coverage plans can lead to price distortions resulting in
inefficient sorting of consumers across these plans. The relative importance
of these six threats depends on the level of risk rating: with refined risk rat-
ing, the main concern might be unaffordability of coverage for high-risk peo-
ple; with poor risk rating (e.g., community-rating), the main concern might
be selection-related inefficiencies. To keep track of the aforementioned
threats, we translate them into six objectives associated with payment system
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BOX 2.3 Six objectives associated with payment system design

Affordability of basic coverage for high-risk people
Affordability of basic coverage for low-income people
Efficient health plan design

Efficient enrollment in basic coverage

Efficient sorting of consumers across basic-coverage plans
Incentives for efficiency in production

SN N

design (see Box 2.3). The next sections describe how premium regulation,
risk equalization, risk sharing, and various forms of subsidies affect these
objectives. Though we are aware that regulators in practice rely on a blend
of tools, we will first analyze each tool in isolation, which helps to identify
the specific tradeoffs involved with a tool.

In order to indicate the effects of payment system interventions on the six
objectives in Box 2.3, it is helpful to define a benchmark. In what follows,
the benchmark will be a competitive health insurance market without pay-
ment system regulation, in which both risk rating and risk selection are pres-
ent. In other words, we assume premiums are risk rated, but not completely
(leaving room for risk selection). Under these circumstances, all six objec-
tives in Box 2.3 are potentially threatened. We do not make assumptions,
however, about the relative importance of the six objectives. Our primary
goal is to indicate the direction in which a payment system intervention
affects these six objectives, rather than indicating the size of the effects.

2.5 PREMIUM REGULATION

Premium regulation can take several forms, such as community rating per
health plan (i.e., one premium for all consumers choosing the same plan),
restrictions on rating factors (e.g., no premium differentiation on the basis of
medical conditions), rate-banding (i.e., a minimum and maximum premium
between rating categories) or guaranteed renewability (see Box 2.4). Around
the world, various modalities of premium regulation are applied. In
Switzerland, for instance, insurers are not allowed to risk rate premiums for
basic coverage according to people’s health status, but can risk rate on the
basis of certain age groups and regions (Chapter 16: Health Plan Payment in
Switzerland). Age can also be used in the US Marketplaces, but with a maxi-
mum ratio of 3:1 for the old-to-young premium (Chapter 17: Health Plan
Payment in US Marketplaces: Regulated Competition with a Weak
Mandate). Other countries, such as Belgium (Chapter 7: Risk Adjustment in
Belgium: Why and How to Introduce Socioeconomic Variables in Health
Plan Payment), Germany (Chapter 11: Health Plan Payment in Germany),
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BOX 2.4 Guaranteed renewability

Guaranteed renewability generally means that insurers are obliged to renew an
insurance contract with their enrollees at the “standard premium and standard
conditions” (see, e.g., Pauly et al., 1995; Herring and Pauly, 2006). The rationale
for guaranteed renewability is that it protects consumers from rate hikes or being
denied coverage if they develop a health condition that would make them high-
cost consumers the future. To understand how guaranteed renewability works,
let us return to Fig. 2.1 and focus on the group with no medical condition.
Assume that, from the insurers’ perspective, people in this group have the same
risk of developing a serious disease. In the case of guaranteed renewability,
insurers” will charge all individuals in this group an additional “guaranteed
renewability fee” on top of the standard premium that covers the costs during
the contract period. This “guaranteed renewability fee” equals the present dis-
counted value of the cost of protection against the risk that future premiums will
be higher than the standard premium because of the onset of a medical condi-
tion. The “guaranteed renewability fee” should be sufficient to allow the insurer
to ask the same premium for all following contract periods.

Guaranteed renewability can improve affordability for people who develop a
(high-cost) disease after enrollment. It does not improve affordability, however,
for people with a preexisting condition. These people will still be confronted
with a high premium. Moreover, guaranteed renewability does not protect par-
ents for the lifelong healthcare cost of newborn children with serious birth
defects. When it comes to market efficiency, guaranteed renewability might miti-
gate risk selection by consumers as more low-risk people enroll in guaranteed
renewability contracts (to protect themselves from rate hikes or being denied
coverage in future periods). On the other hand, guaranteed renewability faces
practical difficulties due to the fact that it is impossible to define the relevant
standard policy conditions for a period of 20—50 years, both in terms of cover-
age and premium. Due to the development of new diagnostic tests, new treat-
ments, new drugs, and medical technology, in 50 years from now the current
benefit package is likely to be largely irrelevant. Consequently, over the course
of time, a guaranteed renewability contract might become increasingly incom-
plete. In addition, consumers have imperfect foresight and might under/overesti-
mate their future needs and enroll in a contract that is either too limited or too
generous. In terms of premium, the uncertainty about future developments in
medical technologies makes it hard for insurers to make an accurate actuarial
calculation of the present discounted value of the future life-long additional
expenses of those who in the contract period will become a high risk. For exam-
ple, in 1967 it was nearly impossible to make a reliable estimate of the level of
health expenses in 2017. Consequently, premiums might deviate substantially
from the “real” (but unknown) actuarial value. Another reason why guaranteed
renewability might distort efficiency is that people who have become a high risk
are “married with their insurer.” For example, this “lock-in” is a problem when
the chronically ill are dissatisfied with the (quality of) coverage offered by their
insurer. They cannot switch at an affordable premium to another insurer,

(Continued)
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BOX 2.4 (Continued)

because the other insurers will ask them for a much higher premium. In other
words, guaranteed renewability is hard to reconcile with free consumer choice
of health insurer for high-risk people. If these people cannot easily change
insurer, there might hardly be competition on this group, resulting in a loss of
efficiency.

the Netherlands (Chapter 14: Health Plan Payment in the Netherlands), and
Russia (Chapter 15: Health Plan Payment in the Russian Federation) rely on
community-rating per health plan.

Table 2.1 describes the effects of rate restrictions on affordability and
efficiency. As mentioned in Section 2.4, our benchmark is a competitive
market in which both risk rating and risk selection are present. In general,
rate restrictions reduce or eliminate problems due to risk rating, but exacer-
bate problems due to risk selection. With respect to affordability, rate restric-
tions work in two directions. On the one hand, premiums for high-risk
people tend to be lower than in a situation with risk rating. On the other
hand, the average premium in the market can increase because the lowest
risks might choose not to enroll in basic coverage, which threatens afford-
ability for all, starting with the lowest incomes. For an explanation of the
effects on efficiency, we simply refer to our analysis of complete community
rating in Section 2.3.

Table 2.1 leads to the conclusion that premium regulation as a standalone
intervention cannot simultaneously achieve affordability and efficiency.
Supplementary tools will be needed to avoid low-risk people not enrolling in
basic coverage (e.g., an insurance mandate and/or subsidies). Moreover,
additional measures will be needed to avoid risk selection by insurers and
inefficient sorting of consumers across plans (e.g., risk equalization and/or
risk sharing).

In addition to the efficiency effects listed in Table 2.1, there can be other
effects of rate restrictions on efficiency. One additional disadvantage is that
rate restrictions reduce the consumer’s financial incentive for health-risk-
reducing behavior (which would exist in the case of risk-rated premiums).
On the other hand, premium rate restrictions might have some advantages as
well. A first potential advantage is that rate restrictions might improve trans-
parency of premium schedules, making it easier for consumers to compare
health plan prices. This advantage might be particularly relevant if the
demand elasticity in health insurance markets is (too) low (Schut and Van de
Ven, 2011). A second potential gain of rate restrictions is that it might
increase the trust of consumers in health insurers as purchasing agents. Risk
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TABLE 2.1 How Do Rate Restrictions Affect Affordability and Efficiency?

Objective

Affordability of basic
coverage for high-risk
people

Affordability of basic
coverage for low-income
people

Efficient health plan design

Efficient enrollment into
basic coverage

Efficient sorting across
basic-coverage plans

Incentives for efficiency in
production

Effect

+  Rate restrictions create implicit cross-subsidies
from low-risk to high-risk people, which
reduces premiums for high-risk people

—  Rate restrictions increase premiums for low-risk
people. As a result, low-risk people might
choose not to enroll in basic coverage, which
drives up premiums and deteriorates
affordability

—  Rate restrictions increase unpriced risk
heterogeneity which can exacerbate the
incentives for risk selection (via plan design)

— Rate restrictions increase premiums for low-risk
people. As a result, low-risk people might
choose not to enroll in basic coverage. When
these people still value basic coverage at more
than their expected claims this outcome is
inefficient

—  Rate restrictions increase unpriced risk
heterogeneity. To the extent that profitable and
unprofitable consumers concentrate in different
health plans, incremental premiums will be
distorted which can lead to consumers
choosing the “wrong” plan

= Rate restrictions increase the expected returns
on risk selection. Consequently, insurers may
choose to rely on risk selection (e.g., via
marketing) rather than cost containment to
control costs

The benchmark for the effects in this table is a competitive market with both risk rating and risk
selection (meaning that all six objectives are potentially violated). Symbols indicate whether the
intervention promotes the objective (+), (potentially) distorts the objective (=), or has no direct
effects (0). The table covers what we think are the major effects; there might be additional
(indirect) effects not covered here. Symbols indicate the direction of effects rather than their size.
We do not make assumptions about the relative importance of the six objectives.

rating may be perceived by consumers as a sign of profit orientation, under-
mining trust in the agency role of insurers in a system of regulated competi-
tion (Schut and Van de Ven, 2011). A third potential gain is that premium
regulation protects consumers from “reclassification risk,” i.e., the risk of
moving to a higher premium category after developing a medical condition

(Handel et al., 2015).
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2.6 RISK EQUALIZATION, RISK SHARING, AND SUBSIDIES
TO INSURERS

Regulation of individual health insurance markets can include risk equaliza-
tion and risk sharing, possibly combined with an external subsidy (e.g., from
the regulator) to the risk equalization/sharing fund. This section analyzes the
effects of these tools on affordability and efficiency. Again, our benchmark
is a competitive market with both risk rating and risk selection. As will be
shown, the presence of an external subsidy can crucially affect sorting of
consumers into the market. In order to isolate the effects of the different
tools, we will first analyze the impact of risk equalization and risk sharing
without an external subsidy (Sections 2.6.1—2.6.3) and then turn to systems
with an external subsidy (Sections 2.6.4 and 2.6.5).

2.6.1 Risk Equalization Without an External Subsidy

In the absence of an external subsidy, risk equalization basically means that
the risk equalization payment (REP) for individual i is based on the differ-
ence between some concept of expected claims for individual i (¥;) and the
mean expected claims in the population (3):

REP; =, — 2.1

In what follows, we assume that the regulator wants to correct for the
variation in expected claims completely (which is not necessarily the case,
e.g., when the regulator allows that some of the variation in expected claims
is reflected in premiums, such as in the US Marketplaces). In the absence of
an external subsidy, REPs to health plans for high-risk people require contri-
butions from plans for low-risk people. This mechanism can be illustrated
with Fig. 2.1. Let’s assume that the population in Fig. 2.1 represents the pool
in which expected claims have to be equalized and that expected claims dif-
fer across medical condition groups, but not within these groups. The overall
mean claims equal 2160 euros per person per year. Risk equalization accord-
ing to Eq. (2.1) means that for people with heart disease health plans receive
a compensation of 8630 euros per person per year (= 10,790 — 2160), while
for people without a condition plans pay a contribution of 867 euros per per-
son per year (= 1293 — 2160).

2.6.2 Risk Sharing Without an External Subsidy

Another way to establish cross-subsidies between health plans is risk sharing.
For example, insurers can share in a proportion of claims. An essential
difference between risk equalization and risk sharing is that risk equalization
is based on some concept of expected claims, while risk sharing takes
place on the basis of actual claims. For example, the risk sharing payment
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(which could be positive or negative) for individual i could be calculated as
a share s of the difference between the actual claims for individual i (y;) and
the mean actual claims in the population (y):

RSP; = s5(yi =) 2.2)

Next to “proportional risk sharing” (as applied in Belgium, see
Chapter 7: Risk Adjustment in Belgium: Why and How to Introduce
Socioeconomic Variables in Health Plan Payment), risk sharing can take a
variety of other forms. A well-known method is “reinsurance” or “excess
loss compensation,” meaning that insurers share in a proportion of
individual-level claims in excess of a certain threshold (as is done in
Australia, see Chapter 6: Health Plan Payment in Australia). Another method
is that insurers share in a proportion of the average profits and losses per per-
son outside a bandwidth (i.e., “risk corridors”), as formerly applied in the
Netherlands (Chapter 14: Health Plan Payment in the Netherlands) and the
US Marketplaces (Chapter 17: Health Plan Payment in US Marketplaces:
Regulated Competition with a Weak Mandate). Risk sharing can also take
the form of a cost-based compensation for specific ex-ante risk types (i.e.,
“high-risk pooling”). For a discussion of these and other methods, see
Chapter 4, Risk Sharing.

2.6.3 Effects of Risk Equalization and Risk Sharing Without an
External Subsidy

For the first five objectives in Box 2.3, risk equalization and risk sharing
(without an external subsidy to the risk equalization/sharing fund) work in
the same direction. From the viewpoint of an insurer, both strategies reduce
expected costs for high-risk enrollees and increase expected costs for low-
risk enrollees. In terms of our graphical illustration this leads to a new curve,
i.e., the “expected claims minus RE/RS payment,” which results from a rota-
tion of the “expected claims curve.” In the extreme case of a complete cor-
rection for variation in expected claims, the new curve ends up horizontal, as
represented by the gray line in Fig. 2.5. From the insurers’ perspective, all
consumers in the market now represent the same “cost.” Note that a complete
correction for variation in expected insurance claims leads to the same com-
petitive equilibrium as complete community rating. In both situations the
market stabilizes at the intersection of the “expected claims plus risk pre-
mium” curve and the “average expected claims” curve. In this competitive
equilibrium, the sum of (implicit) compensations to high-risk people in the
market (in Fig. 2.5: the striped triangle to the left) equals the sum of
(implicit) contributions from low-risk people in the market (in Fig. 2.5: the
striped triangle to the right).

Table 2.2 summarizes the effects of risk equalization/sharing without an
external subsidy on the first five objectives from Box 2.3. Again, the
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FIGURE 2.5 The demand for basic coverage with a complete correction for variation in
expected claims.

Note: the horizontal axis represents the population that can afford basic coverage with premium
Py Consumers are ordered according to their expected claims for basic coverage. Those with
the highest expected claims are on the left and those with the lowest on the right. All consumers
are assumed to be risk-averse and willing to pay a risk premium on top of their expected claims.
Since willingness-to-pay decreases with expected claims, the “average expected claims” curve is
downward-sloping (but always above the “expected claims” curve). With a complete correction
for variation in expected claims, the “expected claims minus RE/RS payment” curve ends up
horizontal.

benchmark is a competitive market with both risk rating and risk selection.
The impact on affordability goes in two directions. On the one hand, these
tools can mitigate risk rating and thereby reduce premiums for the relatively
high-risk people in the market. On the other hand, they might increase the
average premium in the market as low-risk people do not enroll in basic cov-
erage. This would reduce affordability for all, and for low-income people in
particular. The effects on efficiency are mixed too. On the one hand, risk
equalization and risk sharing reduce unpriced risk heterogeneity and thus
mitigate the potential for inefficient sorting across health plans and risk
selection by insurers. On the other hand, however, these tools can exacerbate
inefficient sorting into the market (Table 2.2).

With respect to the sixth objective in Box 2.3—incentives for efficiency
in production—the effects of risk equalization and risk sharing are different
(Table 2.3). To the extent that risk sharing mitigates unpriced risk heteroge-
neity, it reduces the expected returns on risk selection (e.g., via marketing).
At the same time, however, it also reduces the returns on cost containment
(see Chapter 4: Risk Sharing). The first effect makes cost containment a
more attractive strategy to control costs, but the second effect makes it a
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TABLE 2.2 How Do Risk Equalization and Risk Sharing Without an
External Subsidy Affect Affordability and Efficiency?

Objective

Affordability of basic
coverage for high-risk
people

Affordability of basic
coverage for low-income
people

Efficient health plan design

Efficient enrollment in basic
coverage

Efficient sorting across
basic-coverage plans

Effect

B

To the extent that risk equalization and risk
sharing reduce variation in expected claims that
would otherwise be reflected in premiums they
reduce premiums for high-risk people

To the extent that risk equalization and risk
sharing reduce variation in expected claims that
would otherwise be reflected in premiums they
increase premiums for low-risk people.
Consequently, low-risk people might choose
not to enroll in basic coverage, which drives up
premiums and deteriorates affordability

To the extent that risk equalization and risk
sharing correct for unpriced risk heterogeneity,
they mitigate incentives for risk selection (via
plan design)

To the extent that risk equalization and risk
sharing reduce variation in expected claims that
would otherwise be reflected in premiums they
increase premiums for low-risk people.
Consequently, low-risk people might choose
not to enroll in basic coverage. When these
people value basic coverage at more than their
expected claims this is inefficient

To the extent that risk equalization and risk
sharing reduce unpriced risk heterogeneity
within the market they mitigate the potential for
price distortions and inefficient sorting

The benchmark for the effects in this table is a competitive market with both risk rating and risk
selection (meaning that all six objectives are potentially violated). Symbols indicate whether the
intervention promotes the objective (1), (potentially) distorts the objective (=), or has no direct
effects (0). The table covers what we think are the major effects; there might be additional
(indirect) effects not covered here. Symbols indicate the direction of effects rather than their size.
We do not make assumptions about the relative importance of the objectives.

less attractive strategy. This is different with risk equalization based on
exogenous risk factors (i.e., factors that cannot be influenced by health
insurers such as age and gender). Exogenous risk equalization reduces the
expected returns on risk selection without reducing the expected returns on
cost containment. As will be explained in more detail in Chapter 3, Risk
Adjustment for Health Plan Payment, exogenous risk factors insufficiently
correct for predictable variation in insurance claims. In practice, many risk
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TABLE 2.3 How Do Risk Equalization and Risk Sharing Affect Incentives
for Efficiency in Production?

Intervention Effect

Risk equalization based A To the extent that risk equalization mitigates

on exogenous risk factors unpriced risk heterogeneity, it reduces the
returns on risk selection (e.g., via marketing).
When based on exogenous factors, risk
equalization does not affect the returns on cost
containment. As a result, cost containment
becomes a more attractive strategy to control
costs

Risk equalization based +/—  To the extent that risk equalization mitigates

on endogenous risk unpriced risk heterogeneity, it reduces the

factors returns on risk selection (e.g., via marketing).
When based on endogenous factors, however,
risk equalization also reduces the expected
returns on cost containment. Moreover,
endogenous risk factors can introduce
incentives for oversupply when the
incremental subsidy associated with a certain
treatment exceeds the “cost” associated with
that treatment

Risk sharing +/—  To the extent that risk sharing mitigates
unpriced risk heterogeneity, it reduces the
returns on risk selection (e.g., via marketing).
However, it also reduces returns on cost
containment

The benchmark for the effects in this table is a competitive market with both risk rating and risk
selection. Symbols indicate whether the intervention promotes incentives for efficiency in
production (1), (potentially) distorts incentives for efficiency in production (—), or has no direct
effects (0). The table covers what we think are the major effects; there might be additional
(indirect) effects not covered here. Symbols indicate the direction of effects rather than their size.

equalization models rely on endogenous risk factors (i.e., factors that can
be influenced by health insurers) such as morbidity classifications based on
(prior) use of health care. Endogenous risk factors create a link between
treatment decisions and (future) compensations, which not only reduces the
expected returns on cost containment (since cost containment may lower
future compensations) but can also introduce incentives for oversupply and
upcoding (in case the incremental subsidy associated with a treatment
exceeds the “costs” associated with that treatment). The extent to which
such incentives are present and may have an effect depends on the specifi-
cation of these endogenous risk factors, and the possibilities for insurers to
influence treatment decisions (Geruso and Layton, 2015). Therefore, it is
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not clear beforehand whether endogenous risk equalization is better than
risk sharing at maintaining incentives for efficient production. Both dilute
“power,” i.e., the share of costs at the margin borne by the health plan, but
the size of this loss depends on a payment system’s characteristics and con-
text (Geruso and McGuire, 2016). For more explanation and discussion of
this power issue, see Chapter 5, Evaluating the Performance of Health Plan
Payment Systems.

2.6.4 The Effects of an External Subsidy to Insurers

We will now turn to the effects of an external subsidy (e.g., from the regu-
lator) to insurers. In what follows, we assume that this subsidy is funded
with income-based contributions (e.g., income-based tax payments not
directly linked to enrollment). In practice, such a subsidy is often, but not
necessarily, combined with a risk equalization or risk-sharing scheme. For
example, the regulator can make a contribution to the risk equalization/
sharing fund. Before discussing the effects of such a combination
(Section 2.6.5), we will first analyze the effects of an external subsidy as a
standalone intervention. For this exercise we look at a very simple form,
namely a fixed per-person subsidy paid to the insurer, and we ignore the
effect of paying the mandatory contribution on affordability. The effects are
summarized in Table 2.4.

Though an external fixed subsidy does not fully solve affordability pro-
blems due to risk rating, it reduces the premium and thereby improves
affordability for low-income people. To the extent that incomplete risk rating
results in inefficient sorting into the market, an external fixed subsidy can
help. This can be illustrated with Fig. 2.6, in which—for simplicity—we
assume complete community-rating. The curves reflecting “expected claims,”
“expected claims plus risk premium,” and ‘“average expected claims” are
similar to those in Fig. 2.3. From the insurers’ perspective, an external fixed
subsidy reduces the average expected claims, which is reflected by the new
curve “average expected claims minus subsidy S.” If the external fixed sub-
sidy fully compensates for the gap between the “average expected claims”
and “expected claims plus risk premium,” which is the case in Fig. 2.6, all
consumers (who can afford basic coverage in the case of equilibrium pre-
mium P,,) will enroll in basic coverage, i.e., Qcq = Qcrr = 100%.

While an external fixed subsidy leaves the absolute premium differences
among plans in place, it increases the relative premium differences. Douven
et al. (2017) show that this can affect choice since consumers tend to be sen-
sitive to relative premium differences (“relative thinking”). A fixed subsidy
can leverage relative thinking and increase demand elasticity for health
plans. Indirectly, this can increase plans’ incentives for cost containment
(and selection).
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TABLE 2.4 How Does an External Fixed Subsidy Affect Affordability and

Efficiency?
Objective Effect
Affordability of basic 0/+ An external fixed subsidy lowers the premium

coverage for high-risk
people

for all, both directly (because of subsidy S)
and indirectly (when more of the low-risk
people enroll in basic coverage), but does not
correct for risk rating. Most likely, premiums
will still be unaffordable for high risks (e.g.,
those with kidney disorders, see Fig. 2.1)

Affordability of basic ¥ An external fixed subsidy lowers the premium

coverage for low-income for all. Assuming that the subsidies are funded

people with income-related contributions,
affordability for low-income people improves

Efficient health plan design 0 An external fixed subsidy does not directly
affect unpriced risk heterogeneity and has no
direct effect on incentives for risk selection
(via plan design)

Efficient enrollment in basic 4 An external fixed subsidy lowers the premium,

coverage which makes it more attractive for low-risk
people to enroll in basic coverage. When
these people value basic coverage at more
than their expected claims this is efficient

Efficient consumer sorting 0 An external fixed subsidy does not directly

across plans affect unpriced risk heterogeneity and has no
direct effect on consumer sorting

Incentives for efficiency in 0 An external fixed subsidy does not directly

production

affect the returns on cost containment. Neither
does it directly affect the expected returns on
risk selection

The benchmark for the effects in this table is a competitive market with both risk rating and risk
selection (meaning that all six objectives are potentially violated). Symbols indicate whether the
intervention promotes the objective (1), (potentially) distorts the objective (—), or has no direct
effects (0). The table covers what we think are the major effects; there might be additional
(indirect) effects not covered here. Symbols indicate the direction of effects rather than their size.
We do not make assumptions about the relative importance of the six objectives.

2.6.5 Risk Equalization or Risk Sharing With an
External Fixed Subsidy

One disadvantage of risk equalization and risk sharing is, to the extent that
they push premiums for all groups towards the mean, that they can discour-
age low-risk people from enrolling in basic coverage (see Table 2.2).
Whether low-risk people in a certain population indeed choose not to enroll
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FIGURE 2.6 The demand for basic coverage under complete community rating and an external
fixed subsidy S.

Note: the horizontal axis represents the population that can afford basic coverage with premium
Py Consumers are ordered according to their expected claims for basic coverage. Those with
the highest expected claims are on the left and those with the lowest on the right. All consumers
are assumed to be risk-averse and willing to pay a risk premium on top of their expected claims.
Since willingness-to-pay decreases with expected claims, the “average expected claims” curve is
downward-sloping (but above the “expected claims” curve). From the insurers’ perspective, per-
person subsidy S reduces the expected cost, which is reflected in the “average expected claims
minus S” curve.

depends on the slopes of the “expected claims plus risk premium” curve and
the “average expected claims” curve, as well as the presence and strength of
an insurance mandate. To the extent that risk selection into the market is
actually a problem, supplementing risk equalization or risk sharing with an
external subsidy to insurers can help to reduce that problem. In fact, this
combines the two effects shown in Figs. 2.5 and 2.6. Risk equalization/risk
sharing reduces unpriced risk heterogeneity and thus the potential for ineffi-
cient sorting and inefficient health plan design. An external subsidy lowers
the equilibrium premium and thus reduces the problem of inefficient sorting
into the market. In practice, many risk equalization schemes are combined
with an external fixed subsidy to insurers. In these schemes, the REP for
individual i can be written as:

REP, =5, —5+S (2.3)

where, similar to formula (2.1), y; is some concept of expected claims for
individual i, y is the mean per-person expected claims in the population, and
S is an external fixed per-person subsidy from the regulator. In practice, vari-
ous combinations of risk equalization (or risk sharing) and a fixed subsidy
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can be found. In the Netherlands, for instance, the external fixed subsidy
equals about 50% of the average expected claims in the population (see
Chapter 14: Health Plan Payment in the Netherlands). In Belgium
(Chapter 7: Risk Adjustment in Belgium: Why and How to Introduce
Socioeconomic Variables in Health Plan Payment), the external fixed sub-
sidy nearly equals the average expected claims in the population. In Israel
(Chapter 13: Regulated Competition and Health Plan Payment Under the
National Health Insurance Law in Israel—The Unfinished Story), Russia
(Chapter 15: Health Plan Payment in the Russian Federation), and US
Medicaid (Chapter 18: Health Plan Payment in Medicaid Managed Care: A
Hybrid Model of Regulated Competition), the external fixed subsidy fully
covers the average expected claims in the population.

2.7 SUBSIDIES TO CONSUMERS

In this section, we focus on subsidies to consumers. More specifically, we
consider three forms: premium-based subsidies (Section 2.7.1), risk-based
subsidies (Section 2.7.2), and income-based subsidies (Section 2.7.3). Again,
our benchmark for analyzing the effects of these interventions is a competi-
tive market in which both risk rating and risk selection are present. As with
a fixed subsidy to insurers, we assume here that subsidies are funded exter-
nally with income-related contributions (e.g., income-based taxes not directly
linked to enrollment in basic coverage), and we ignore the effect of paying
the mandatory contribution on affordability.

The simplest form of a subsidy to consumers is a fixed subsidy. Since the
effects of such a subsidy—in terms of the six objectives in Box 2.3—are
similar to those of a fixed subsidy to insurers we do not elaborate on this
form here, but simply refer to Section 2.6.4.

2.7.1 Premium-Based Subsidies to Consumers

In a situation of risk-rated premiums, a simple strategy to promote afford-
ability is to provide consumers with a subsidy depending on the level of their
premium (Zweifel and Breuer, 2006). For example, such a subsidy can take
the form of a premium-based state allowance or a premium-based employ-
ers’ contribution. The working of premium-based subsidies can be easily
illustrated with Fig. 2.1. Let us assume that the premium is risk-rated accord-
ing to the mean expected claims per medical condition. Under these circum-
stances a simple subsidy to promote affordability could take the form of an
allowance for individual i equal to the premium for i minus 1293 euros (i.e.,
the premium for people without a condition). Consequently, the net premium
(i.e., the expected claims minus the subsidy) is the same for all, i.e., 1293
euros.



48 Risk Adjustment, Risk Sharing and Premium Regulation in Health Insurance Markets

TABLE 2.5 How Does a Premium-Based Subsidy to Consumers Affect
Affordability and Efficiency?

Objective

Affordability of basic
coverage for high-risk
people

Effect

+

Though premium-based subsidies do not affect
risk rating, they reduce the net premium for
high-risk people

Affordability of basic A External premium-based subsidies lower the

coverage for low-income net premium. Assuming that the subsidies are

people funded with income-related contributions,
affordability for low-income people improves

Efficient health plan design — A premium-based subsidy reduces the
incentive for (high-risk) consumers to shop
around for the lowest premium, and thus
reduces the insurers’ incentive to compete on
price

Efficient enrollment in 0+ To the extent that external premium-based

basic coverage subsidies reduce the net premium for low-risk
people, these people will be more likely to
enroll in basic coverage. When these people
value basic coverage at more than their
expected claims this is efficient

Efficient consumer sorting A A premium-based subsidy reduces the net

across plans

Incentives for efficiency in
production

premium differences among plans, which
mitigates the effect of price distortions and
promotes efficient sorting of consumers across
plans

A premium-based subsidy reduces the
incentive for (high-risk) consumers to shop
around for the lowest premium, and thereby
reduces the insurers’ incentive for cost
containment

The benchmark for the effects in this table is a competitive market with both risk rating and risk
selection (meaning that all six objectives are potentially violated). Symbols indicate whether the
intervention promotes the objective (+), (potentially) distorts the objective (=), or has no direct
effects (0). The table covers what we think are the major effects; there might be additional
(indirect) effects not covered here. Symbols indicate the direction of effects rather than their size.
We do not make assumptions about the relative importance of the six objectives.

Table 2.5 summarizes the effects of a premium-based subsidy. To the
extent that premiums are risk rated, a premium-based subsidy clearly
improves affordability for high-risk people. To the extent that risk rating is
incomplete, the effect of a premium-based subsidy is more complex. To ana-
lyze this effect we have to distinguish between two situations: one without
and one with premium differences among plans. Without premium differences,
a premium-based subsidy will be the same for all enrollees and thus works in
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the same direction as a fixed subsidy (see Section 2.6.4). With premium differ-
ences among health plans, e.g., due to sorting of different risk types into dif-
ferent health plans, premium-based subsidies mitigate the net premium
differences. Under these circumstances, premium-based subsidies can mitigate
the effects of price distortions due to selection of consumers across plans. A
major inefficiency from premium-based subsidies is that they reduce the
incentive for consumers to shop around for the lowest premium, and thereby
reduce the insurers’ incentives for low pricing and cost containment.

It is worth mentioning here that next to the effects in Table 2.5,
premium-based subsidies can lead to another efficiency effect: such subsidies
reduce the financial incentives for consumers to maintain or improve their
health status since premium subsidies (partly) prevent them from paying a
higher premium after developing an (expensive) medical condition.
However, as long as premium-based subsidies do not fully compensate for
premium-rate variation, the reduction in these incentives is not as strong as
with community rating.

2.7.2 Risk-Based Subsidies to Consumers

Instead of a premium-based subsidy, the regulator can choose to provide
consumers with a risk-based subsidy, e.g., in the form of a risk-adjusted
voucher, independent of their plan choice. Note that a risk-based subsidy
only makes sense when it is based on risk factors that are actually used for
premium differentiation. For simplicity, we assume that to be true.

The effects of a risk-based subsidy on affordability are in the same direc-
tion as a premium-based subsidy, which can be illustrated as follows.
Imagine a situation in which the premium is risk-rated according to the mean
expected claims per medical condition. Under these circumstances a risk-
based subsidy to promote affordability could take the form of a voucher for
individual i equal to the expected claims for i minus 1293 euros (i.e., the
expected claims for people without a medical condition). As with the
premium-based subsidy, the net premium will be the same for all. A crucial
advantage of a risk-based subsidy over a premium-based subsidy, however,
is that the subsidy is now independent of the premium. This means that
incentives for consumers to shop around for the lowest premium—and thus
incentives for insurers to offer low premiums and contain costs—are main-
tained. When risk rating is incomplete (which we assume to be the bench-
mark here) risk-based subsidies do not mitigate selection problems.

To the extent that insurers use endogenous factors as rating factors, there
is a link between treatment decisions and future premiums. Under these cir-
cumstances consumers have an incentive to stay healthy and avoid these
treatments. When risk-based subsidies take into account the same endoge-
nous rating factors, they reduce incentives for consumers to avoid these treat-
ments (i.e., an effect comparable to endogenous risk equalization). Though
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TABLE 2.6 How Does a Risk-Based Subsidy to Consumers Affect

Affordability and Efficiency?

Objective

Affordability of basic
coverage for high-risk
people

Effect

+

Assuming that risk-based subsidies are based
on the same risk factors as used for premium
differentiation, they reduce the net premium for
high-risk people

Affordability of basic = External risk-based subsidies lower the average

coverage for low-income net premium. Assuming that the subsidies are

people funded with income-related contributions,
affordability for low-income people improves

Efficient health plan design 0 A risk-based subsidy does not directly affect
unpriced risk heterogeneity within the market
and thus does not directly affect incentives for
risk selection (via health plan design)

Efficient enrollment in basic 0 Given that risk-based subsidies are likely to be

coverage based on premium rating factors (instead of the
other way around), they will not affect sorting
of low-risk consumers to the market

Efficient consumer sorting 0 A risk-based subsidy does not directly affect

across plans unpriced risk heterogeneity within the market
and thus has no direct impact on price
distortions resulting from selection of
profitable and unprofitable consumers into
different plans

Incentives for efficiency in 0 A risk-based subsidy does not reduce the

production

incentive for (high-risk) consumers to shop
around for the lowest premium, and thereby
does not reduce the insurers’ incentive for cost
containment. In addition, a risk-based subsidy
does not directly affect unpriced risk
heterogeneity within the market, so it does not
directly influence the expected returns on risk
selection

The benchmark for the effects in this table is a competitive market with both risk rating and risk
selection (meaning that all six objectives are potentially violated). Symbols indicate whether the
intervention promotes the objective (1), (potentially) distorts the objective (=), or has no direct
effects (0). The table covers what we think are the major effects; there might be additional
(indirect) effects not covered here. Symbols indicate the direction of effects rather than their size.
We do not make assumptions about the relative importance of the six objectives.

this efficiency problem does not directly relate to the six objectives in
Table 2.6, it needs to be taken into account when considering subsidies on
the basis of endogenous factors. The relevance of this argument depends on
the possibilities for consumers to influence treatment decisions.
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TABLE 2.7 How Does an Income-Based Subsidy Affect Affordability and

Efficiency?

Objective Effect
Affordability of basic 0/+
coverage for high-risk

people

Affordability of basic 3
coverage for low-income

people

Efficient health plan design 0
Efficient enrollment in 0/+

basic coverage

Efficient consumer sorting 0
across plans

Incentives for efficiency in 0
production

An external income-based subsidy improves
affordability for high-risk people with low
income. Most likely, however, premiums will
still be unaffordable for high-risk people (e.g.,
those with kidney disorders, see Fig. 2.1)

An income-based subsidy improves
affordability for low incomes

An income-based subsidy does not directly
affect unpriced risk heterogeneity within the
market and thus does not directly affect
incentives for risk selection (via health plan
design)

To the extent that external income-based
subsidies reduce the net premium for low-risk
people, enrollment in this group might
increase. When these people value basic
coverage at more than their expected claims
this is efficient

Income-based subsidies do not directly affect
unpriced risk heterogeneity within the market
and thus have no direct impact on price
distortions resulting from selection of
profitable and unprofitable consumers into
different plans

An income-based subsidy does not directly
affect unpriced risk heterogeneity within the
market. This means it does not directly
influence the expected returns on risk
selection

The benchmark for the effects in this table is a competitive market with both risk rating and risk
selection (meaning that all six objectives are potentially violated). Symbols indicate whether the
intervention promotes the objective (1), (potentially) distorts the objective (), or has no direct
effects (0). The table covers what we think are the major effects; there might be additional
(indirect) effects not covered here. Symbols indicate the direction of effects rather than their size.
We do not make assumptions about the relative importance of the six objectives.

2.7.3 Income-Based Subsidies to Consumers

Table 2.7 summarizes the effects of income-based subsidies. Income-based
subsidies, which are common in health insurance markets, directly subsidize
lower-income groups. Such subsidies can take the form of income-based
allowances, tax deductions, tax credits, and income-related employers’



52 Risk Adjustment, Risk Sharing and Premium Regulation in Health Insurance Markets

contributions. Income-based allowances can be found in the national health
insurance schemes in the Netherlands (Chapter 14: Health Plan Payment in
the Netherlands) and Switzerland (Chapter 16: Health Plan Payment in
Switzerland), among others. Tax credits are applied in the US Marketplaces
(Chapter 17: Health Plan Payment in US Marketplaces: Regulated
Competition with a Weak Mandate), among others. This strategy does not
directly affect affordability problems due to risk rating, but inherently
improves affordability for low-income people. To the extent that income-
based subsidies reduce the net premium for low-risk people, enrollment in
this group might increase, which is efficient when these people value basic
coverage at more than their expected claims under that coverage.

2.8 SUMMARY AND CONCLUSION

Without regulation of health plan payments, competitive health insurance
markets do not guarantee affordability and efficiency. The reason is twofold.
First, these markets tend towards risk rating, which threatens affordability of
basic coverage for high-risk people. Moreover, for low-income people, pre-
miums for basic coverage might be unaffordable anyway, even for those
who are healthy. Second, to the extent that risk rating is incomplete, these
markets tend towards risk selection by consumers and insurers, which threa-
tens both affordability and efficiency. On the side of insurers, risk selection
can lead to inefficient health plan design. Moreover, in the short term risk
selection can be a more attractive strategy to control spending than cost con-
tainment, which threatens efficiency in production. On the consumer side,
risk selection can mean that low-risk people do not enroll in basic coverage,
which drives up premiums and threatens affordability. Moreover, when low-
risk people value basic coverage at more than their expected claims (plus
loading fee), leaving them uninsured is inefficient. Selection by consumers
can also occur within the market in a way that profitable and
unprofitable consumers sort into different health plans. Consequently, incre-
mental premiums will not only reflect differences in quality and productive
efficiency, but also differences in risk composition among plans, which dis-
torts the price/quality tradeoff and ultimately leads to consumers choosing
the “wrong” plan.

This chapter has described how typical interventions in health plan pay-
ments affect affordability and efficiency. Table 2.8 provides a summary of
our conceptual exercise. As above, the benchmark for the effects of the dif-
ferent interventions is a competitive market with both risk rating and risk
selection (meaning that all six objectives are potentially violated). An impor-
tant conclusion that can be drawn from this table is that no single interven-
tion promotes all six objectives simultaneously, which calls for a blend. But
what does an appropriate blend look like? Though the answer to this ques-
tion depends on circumstances of the market in question and how regulators



TABLE 2.8 Effects of Different Payment System Interventions on Affordability and Efficiency in Competitive Health Insurance
Markets

Intervention Affordability of basic ~ Affordability of basic Efficient Efficient Efficient sorting of Incentives for
coverage for high- coverage for low- health plan enrollment in consumers across efficiency in
risk people income people design basic coverage basic-coverage plans production

Premium regulation e - - - - -

(Section 2.5)
Risk equalization, risk sharing and subsidies to insurers (Section 2.6):

Exogenous risk “F — i _ + +
equalization without
an external subsidy

Endogenous risk 4 - + - + +/—
equalization without
an external subsidy

Risk sharing without an * = s _ + 4/
external subsidy

External fixed subsidy 0/ + +* 0 +* 0 0

Subsidies to consumers (Section 2.7):

External premium- 5 Ak - 0/ + 4 -
based subsidy

External risk-based + + 0 0 0 0
subsidy

External income-based 0/ + + 0 0/ + 0 0
subsidy

The benchmark for the effects in this table is a competitive market with both risk rating and risk selection (meaning that all six objectives are potentially violated). Symbols indicate whether the intervention
promotes the objective (), (potentially) distorts the objective (), or has no direct effects (0). The table covers what we think are the major effects; there might be additional (indirect) effects not covered here.
Symbols indicate the direction of effects rather than their size. We do not make assumptions about the relative importance of these six objectives.



54 Risk Adjustment, Risk Sharing and Premium Regulation in Health Insurance Markets

weight the different objectives, some observations can be made. To start
with, risk equalization based on exogenous variables combined with a suffi-
ciently large external subsidy such that all low-risk people choose to enroll
in basic coverage, improves outcomes for all of the six objectives, implying
that these interventions are part of a smart plan payment policy. Experience
has shown, however, that exogenous risk equalization (e.g., demographic
models) insufficiently corrects for variation in expected claims, meaning that
supplementary tools are needed to achieve the six objectives in Table 2.8.
But supplementary tools come with tradeoffs. Premium regulation, for
instance, helps to make basic coverage affordable for high-risk people but at
the same time distorts all four efficiency goals. Endogenous risk equalization
can improve affordability for high-risk people and mitigate selection pro-
blems within the market, but comes with a price too: endogenous risk adjus-
ters reduce incentives for cost containment and can even introduce
incentives for oversupply. The size of such perverse incentives, however,
strongly depends on the specification of these risk adjusters. Chapter 3, Risk
Adjustment for Health Plan Payment, provides some guidelines for the selec-
tion and design of risk adjusters that help to limit endogeneity problems. As
an alternative for endogenous risk equalization, regulators can apply risk
sharing. Similar to endogenous risk equalization, risk sharing reduces incen-
tives for cost containment; contrary to endogenous risk equalization, how-
ever, risk sharing does not introduce incentives for oversupply. Chapter 4,
Risk Sharing, discusses how risk-sharing methods can help to mitigate selec-
tion problems without sacrificing too much on incentives for cost contain-
ment. In sum, we conclude that choosing the “right” blend involves complex
tradeoffs. Chapter 5, Evaluating the Performance of Health Plan Payment
Systems, provides a toolkit for quantifying some of these tradeoffs in order
to compare alternative payment systems.
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Chapter 3

Risk Adjustment for Health
Plan Payment

Randall P. Ellis’, Bruno Martins' and Sherri Rose”
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Health Care Policy, Harvard Medical School, Boston, MA, United States

3.1 INTRODUCTION

This chapter reviews how risk adjustment can be developed and used for
health plan payment, with an emphasis on practical aspects of risk adjust-
ment model design, estimation, and implementation in healthcare insurance
markets, using information at the individual level to allocate funds to com-
peting health plans. Since our interest is in health plan payment rather than
provider reimbursement, we concentrate on predictions of plan obligations for
a 1-year period rather than on predicting other measures, such as the cost of
hospitalizations, episodes, or spells of treatment, which are more commonly
used for provider or provider network payment. We provide a brief review of
the theoretical literature on risk adjustment before turning to the practical
issues of specification, estimation, estimator selection, and payment implemen-
tation of risk adjustment models. We touch upon issues related to premiums,
risk sharing, and market regulations in this chapter only to the extent that these
issues create special considerations in the design and estimation of risk adjust-
ment; the main discussion of these issues is elsewhere in this volume.
Risk-adjusted plan payment is only possible if there is an agent, here
called the regulator,’ which could be a government, independent agency. or
employer, willing to reallocate payments to plans based on the predicted
costs for each enrollee. Three other ways for a regulator to pay a health plan
for their enrollees are to pay actual cost incurred by the plan (plus an admin-
istrative fee), to pay a fixed lump sum (equal say to the average cost), or to
pay a competitively determined premium for each enrollee. Paying actual
costs provides no incentive for plans to control costs, but does eliminate the
incentive for plans to avoid unprofitable enrollees. Paying a fixed lump sum
amount equal to the average cost does the opposite: maximizing cost-saving
incentives, but creating strong selection incentives to avoid high-cost
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enrollees. Premiums can be determined through competitive bidding, or by
allowing health plans to charge a premium directly to enrollees based on
enrollee characteristics. The disadvantages of premiums are that plans may
not be perfectly competitive, and unacceptably large differences in the
break-even premiums can arise. Moreover, premiums might become unaf-
fordable for high-risk people. More than 10-fold differences in premiums can
emerge based on age and gender alone, with much larger differences possible
if health status or other information is used for premium setting. Elsewhere
in this volume, we explore risk sharing, in which plan payments reflect
combinations of actual costs, lump sum payments, and premiums. The
motivation for risk adjustment is that it can correct for (some of the)
predictable spending variation, while maintaining cost containment
incentives.

There are many issues to consider when designing, estimating, and imple-
menting a risk adjustment model for health plan payment. Box 3.1 organizes
these issues into nine dimensions, which can be broken down into estimation
and implementation issues. We organize the presentation in this chapter
around these nine issues after first discussing the criteria guiding the design
of risk adjustment models in the next section.”

BOX 3.1 Nine dimensions of risk adjustment

Risk adjustment model estimation

1. The sample on which the risk adjustment model is to be calibrated (e.g., the
entire population, or specific subsets of the population).

2. The types of services for which spending is to be predicted (e.g., for the total
benefit package, specific services, or specific cost elements of certain services).

3. The types of information to be used for predicting annual spending (sociode-
mographic, diagnostic, pharmacy, or other information).

4. The timing of the information to be used for predicting annual spending
(e.g., lagged or concurrent information, or both).

5. The objective function, functional form, and statistical methodology used for
selection and estimation.

Risk adjustment model implementation

6. The group of members for which risk is to be equalized (e.g., entire popula-
tion, each state, or certain plan types).

7. The adjustments made for the time lag between estimation and implementa-
tion of the formula.

8. The sources of funds paid into the equalization fund to which the risk adjust-
ment formula is applied (premiums or taxes paid by consumers, funds from
the regulator, or revenues from health plans).

9. The integration of the risk adjustment with risk sharing and premiums for
plan payments.



Risk Adjustment for Health Plan Payment Chapter | 3 57

In order to illustrate key features of empirical risk adjustment models, we
intermingle our discussion of concepts with empirical examples, using results
from existing studies as well as new results from commercial claims data.
For our new empirical results, we use a sample of US privately insured
enrollees from the widely used IBM Watson/Truven MarketScan
Commercial Claims and Encounter data (the “MarketScan data”).
MarketScan data were used to develop and evaluate the risk adjustment for-
mula used in the Health Insurance Marketplace for populations aged 0—64,
created as part of the Affordable Care Act (ACA) of 2010 (Kautter et al.,
2014). For illustrating issues related to the practical application of risk
adjustment models we use an enhanced version of the hierarchical condition
category (HCC) model first described in Ash et al. (2000), commonly called
the DxCG-HCC model.”

3.2 CRITERIA GUIDING THE DESIGN OF RISK ADJUSTMENT
MODELS

We discuss here criteria guiding the design of risk adjustment models, as
developed and reviewed in Van de Ven and Ellis (2000), Ash et al. (2000),
Kautter et al. (2014), and Van Veen et al. (2015b). We group our discussion
into three categories: incentives for efficiency, fairness, and feasibility. We
also discuss and expand upon the principles for model development first pre-
sented in Pope et al. (2000) and used in the United States and elsewhere.

3.2.1 EHfficiency

When developing risk adjustment models, a central objective is maintaining
appropriate incentives for efficient provision of care. Efficiency raises concerns
about the quality of information used to set payments, and concerns about creat-
ing incentives to provide the wrong quantities or qualities of healthcare services.

3.2.1.1 Avoiding Endogenous Signals

A central concern when selecting risk adjusters is that they should not be
gameable, which is to say that plans or providers cannot readily manipulate
them to increase plan payments. Ideal risk adjusters are exogenous to health
plan influence and readily verifiable. Age and sex are ideal risk adjusters,
although unfortunately by themselves they are not highly predictive of plan
obligations. Variables such as counts of visits or dollars of healthcare spend-
ing for an enrollee are much more predictive, but also more endogenous vari-
ables. Diagnoses and pharmaceutical use are also endogenous, although
researchers are still documenting the extent. Endogenous variables such as
prescriptions, visits, and spending can directly cause welfare losses due to
treatment or quality changes; the social and other costs of changes in diagno-
ses made to increase payments are less clear.
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Papers that document or quantify the degree of endogeneity in the United
States include MEDPAC (1998), Newhouse et al. (1999), Wennberg et al.
(2013), and Geruso and Layton (2015). While there is no disagreement that
manipulation of risk adjustment signals does occur, there are differences of
opinions about the magnitude and seriousness of the problem. Bauhoff et al.
(2017) estimate that in Germany the share of diagnoses recognized for pay-
ment grew by 3%—4% over a 5-year period, which is a rate of about 0.7%
per year, an amount that could be removed through the payment formula, or
accommodated as an estimate of technological change. Chapter 11, Health
Plan Payment in Germany and Chapter 14, Health Plan Payment in the
Netherlands, discuss the presence of endogenous signals in Germany and the
Netherlands, where it appears to be a growing concern.

3.2.1.2 Avoiding Noisy Signals

In addition to endogeneity, efficiency (and fairness) concerns arise if risk
adjusters are noisy. Variables such as homelessness, income, race/ethnicity,
and indicators of need for long-term care services are examples of risk adjus-
ters that can be predictive, but difficult to verify. Unfortunately, few vari-
ables that predict healthcare costs are fully exogenous and readily verifiable.
Diagnoses from health claims are both noisy and potentially influenced by
plan effort to change coding or utilization. Fig. 3.1 documents that among
the commercially insured in the United States; there is a remarkable amount
of year-to-year variation in the prevalence of specific chronic conditions.
Evidence on the lack of persistence of diagnoses is also evident in Abbas
et al. (2012) for Germany, which now requires outpatient diagnoses to appear

Congestive heart failure [ {-40.7

COPD + asthma | }52.3

Paraplegia | +57.4

Chronic kidney disease | + 59.5

Seizure disorders | + 69.4

HIV/AIDS | +852

Type | diabetes mellitus | }o26

0 10 20 30 40 50 60 70 80 90 100
Percentage

FIGURE 3.1 HCC Persistence between 2013 and 2014.

Note: Each bar shows, for individuals that had a given HCC in 2013, the percentage that had the
same serious related condition in 2014. Sample corresponds to MarketScan individuals who
were enrolled for 12 months in both 2013 and 2014, N =15,711,896. Dark bars around the
values correspond to 95% confidence intervals.
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in two different quarters to affect plan payments. This evidence suggests
both noisy coding and the potential for upcoding through greater plan effort.

3.2.1.3 Avoiding Incentives Not to Prevent or Cure

A related but slightly different issue for designing risk adjustment models is
to avoid incentives for health plans to underspend on prevention or cure
treatable conditions because this reduces future plan revenue (Pope et al.,
2004). Eggleston et al. (2012) develop a two-period theoretical model of this
problem, and show that achieving the first best requires a pay-for-
performance type of incentive payment for prevention, and that this is diffi-
cult to implement when people can switch plans. The empirical magnitude
of this problem has not been established.

3.2.1.4 Maintaining Incentives for Cost Control (“Power”)

The efficiency issue that has received the greatest attention by developers of
risk adjusters is to maintain incentives to control costs, which Laffont and
Tirole (1993) define as the “power” of the contract to control costs.
Newhouse (1996) characterizes health plan power conceptually, while more
recently Geruso and McGuire (2016) develop empirical measures of power
of risk-adjusted payments. Geruso and McGuire observe that because indica-
tors for clinical conditions come from instances of healthcare utilization, a
risk-adjusted payment system links costs to revenues, diluting plans’ incen-
tives to control costs. In their framework, full cost-based payments will have
a power of zero, since any reductions in costs reduces revenues equally (and
therefore there are no incentives to control costs). With exogenous risk
adjusters like age and sex, the power of the payment system is one, which is
to say that plans will face the full marginal cost of paying for each service
provided. Geruso and McGuire calculate that concurrent risk adjustment has
a power of 0.62 for inpatient events and 0.77 for outpatient events, versus
0.91 and 0.85, respectively, for a prospective model using the same risk
adjustors. Power is one element of evaluation of health plan payment sys-
tems discussed in Chapter 5, Evaluating the Performance of Health Plan
Payment Systems.

3.2.1.5 Avoiding Overpayment

Although the power of a payment system is a useful measure in terms of the
marginal revenue generated by an incremental dollar of spending, the overall
average revenue can also have direct effects on cost containment incentives.
Even with fully capitated payments, under competition, overly generous pay-
ments can motivate providers to overprovide services, even when the calcu-
lated power is one (Ellis et al., 2016). This can be the result of either the
overall payment rate being too generous or the capitated payment for a popu-
lation subgroup being too high. Since consideration of payment generosity
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affects cost-saving incentives in every health plan payment system, generos-
ity is not solely a risk adjustment issue; therefore we circumvent the effects
of overpayment here, and focus on risk adjustment payment schemes in
which total plan payments exactly match total plan costs.

3.2.1.6 Avoiding Service-Level Selection Incentives

The central issue for risk adjustment is to avoid service-level selection incen-
tives. Glazer and McGuire (2000) were the first to formally model how risk
adjustment formulas should be modified to reduce service-level selection.
Layton et al. (2017), along with many chapters in this volume, discuss how
undesirable selection incentives can be reduced or quantified in the design
and implementation of risk adjustment models, as well as through regulation,
premium design, and risk sharing. Mitigating service-level selection incen-
tives is perhaps the most important efficiency rationale for risk adjustment,
but it is not the only efficiency concern.

3.2.2 Fairness

Although economists often focus solely on efficiency issues, a majority of
health planners and consumers also care about fairness. For example, regu-
lators might want to achieve a certain concept of equity in individuals’ con-
tributions to the health insurance system. Such objectives have implications
for the design of risk adjustment. As discussed below, fairness can matter
across multiple dimensions, and fairness across age and health status can
conflict with fairness of payments across income, geography, or other
socioeconomic variables like education and race. In the United States, fair-
ness considerations commonly guide the choice of risk adjusters to use in
payment formulas. For example, Ash et al. (2000) and Pope et al. (2004)
discuss why certain variables like race and income are not appropriate risk
adjusters, even if predictive, and why payments should not be lower for
certain conditions such as dementia and severe developmental disability,
which can lead to undertreatment. Ash et al. (2017) describe how the
Massachusetts Medicaid program started using homelessness and neighbor-
hood variables for risk adjustment in 2016 to improve the fairness of the
state’s Medicaid risk adjustment formula. In Europe, fairness is commonly
spoken of in terms of “solidarity” across income or health when discussing
risk adjustment (Chinitz et al., 1998a,b; van de Ven and Ellis, 2000; Van
Kleef et al., 2009). Solidarity and fairness issues are discussed below when
discussing sociodemographic variables, and in Chapter 7, Risk Adjustment
in Belgium: Why and How to Introduce Socioeconomic Variables in
Health Plan Payment (Belgium) and Chapter 14, Health Plan Payment in
the Netherlands.
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3.2.3 Feasibility

Some risk adjusters may be desirable but infeasible to implement. For exam-
ple, using diagnoses from all sources may be infeasible in a health plan set-
ting if such diagnoses are not already collected and available for use in
calibrating a risk adjustment model. Data availability can be changed by reg-
ulations, and provision of data does respond to financial incentives. In the
early 2000s, Germany’s office-based physicians greatly improved their cod-
ing of diagnoses on office-based claims once the government announced that
office-based diagnoses would be used along with inpatient diagnoses for risk
adjustment. In a similar way, the prospect of using office-based diagnoses
for risk adjustment in the United States for Medicare Advantage risk adjust-
ment led to a remarkable improvement in diagnostic coding practice in the
early 2000s when the change was phased in. Regulators and risk adjustment
model developers should not think of imperfect data as an irremediable flaw.

Feasibility issues can also arise for other reasons. In every country, it is
infeasible to obtain prior year data for new immigrants. Frequent health plan
changes and the absence of unique identifiers that permit linking individuals
across health plans make it infeasible in most of the United States to cali-
brate risk adjustment models in the private sector that span different insurers.
Switching from private to Medicaid or Medicare health insurance creates
similar data issues. Feasible risk adjustment in the United States must always
accommodate new, partial-year enrollees for other reasons than birth and
migration, at rates that vastly exceed rates of partial-year enrollment in most
other countries.

Policymakers often feel that a simpler system is more feasible to imple-
ment. This view is reflected in the early efforts in the US Medicare and
German systems to develop and implement risk adjustment models with only
a modest number of disease categories, and simple data burdens. Early risk
adjustment models have often used a “rate cell” approach (preferred by
many US actuaries and currently used as a large part of the payment system
in Switzerland (Chapter 16: Health Plan Payment in Switzerland) and else-
where) in which each person is assigned to one unique rate cell, and the
mean cost of people in that cell serves as a basis for the payment for that cat-
egory. Such models are easy to explain, and have some implementation
advantages. For example, in a rate cell system, there are no interactions
between cells, and predictions for one cell can be adjusted without affecting
the predictions for other cells. Rate cell payments can also be generated
using aggregated rather than individual-level data, which can be a big plus.
The disadvantages of rate cells are that sample size limits the number of
cells for which means can be reliably estimated, and they generally have less
predictive power than additive models with more variables.

More recently, and perhaps in response to growing challenges of upcod-
ing, and worsening service-level selection, risk adjustment models in the
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Netherlands, Germany, and the United States have become more complex,
with separate models for different population groups and/or medical services,
and increased numbers and variety of risk adjusters. In an interesting twist
on the argument for simplicity, Rose (2016) has argued that complex empiri-
cal methods for estimation, such as machine learning algorithms (discussed
below) confer an advantage rather than a disadvantage. If providers and
plans cannot reverse engineer the payment model, they may not be in a good
position to manipulate it by upcoding or other tactics.

3.2.4 Ten Principles in Pope et al. (2004)

Box 3.2 summarizes the 10 principles that guided the creation of the diag-
nostic classification system of the first HCC system for Medicare Advantage,
and that have remained influential in the development of the Medicare Part
D prescription drug (Kautter et al., 2012) and Marketplace. (Kautter et al.,
2014) risk adjustment formulas. Similar principles also guided the initial
development of the German diagnosis-based classification system. The
advantage of specifying principles is that, once agreed upon, they can be

BOX 3.2 Principles guiding HCC model development

1. Diagnostic categories should be clinically meaningful.

2. Diagnostic categories should be predictive.

3. Diagnostic categories that will affect payments should have adequate sam-
ple sizes to permit accurate and stable estimates of expenditures.

4. Hierarchies should be used to characterize the person’s illness level within
each disease process, while the effects of unrelated disease processes
accumulate.

5. The diagnostic classification should encourage specific coding.

6. The diagnostic classification should not reward coding proliferation.

7. Providers should not be penalized for recording additional diagnoses
(monotonicity).

8. The classification system should be internally consistent (transitive) with
regard to costs.

9. The diagnostic classification should assign all ICD-9-CM codes (i.e., be
exhaustive).

10. Discretionary diagnostic categories should be excluded from payment
models.
11. Designers should anticipate induced changes in coding and treatment.
12. Designers should optimize given likely selection effects induced by pay-
ment system.
Note: The first 10 principles are from Pope et al. (2004).
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applied by researchers repeatedly without having to return to clinicians, sta-
tisticians, and policymakers as frequently for guidance.”

Principle 1 seems obvious but may be violated by machine learning or
other algorithms that group diseases with similar costs but diverse clinical
meaning. Principle 2 warns against creating categories that are clinically
meaningful but not predictive. Principle 3 guides how finely to create clus-
ters of conditions as a priori protection against overfitting (N = 500 is a
common minimum cell size). Principles 4, 5, and 6 speak to designing risk
adjusters to reduce sensitivity to gaming. Principles 7 and 8 reflect desirable
properties for fairness and consistency. Principle 9 is primarily for bookkeep-
ing, making it easier to identify new or unclassified diagnoses. Principle 10
recognizes that payment models can differ from predictive models (also a
prominent theme with machine learning models) and can justify substantial
reductions in predictive power in order to improve incentives. The final two
principles, shown in italics, were not in the original Pope et al. (2004) list.
We added them to reflect recent insights into risk adjustment discussed
below: designers should anticipate the effects of the payment system on the
risk adjusters, and try to optimize the formula against anticipated selection
effects.

We now turn to a discussion of the nine dimensions of risk adjustment
described in Box 3.1.

3.3 CHOICE OF ESTIMATION SAMPLE

The first decision to make in risk adjustment model development is what
sample to use for model calibration. Although it would seem obvious to use
a large sample from the same population as the one on which the risk adjust-
ment model will be applied, this is often not done. One reason is feasibility,
related to data availability. The US Medicare Advantage program
(Chapter 19: Medicare Advantage: Regulated Competition in the Shadow of
a Public Option) continues to use the traditional Medicare enrollee sample,
not its own enrollee data, for calibrating its risk adjustment formula more
than 30 years after first adopting risk adjustment, since the Medicare
Advantage data needed for this purpose are not collected. The US
Marketplace (Chapter 17: Health Plan Payment in US Marketplaces:
Regulated Competition With a Weak Mandate) uses privately insured claims
data from large employers for its formula for the new individual insurance
market. Germany used data from only a subset of all plans to initially
develop its first risk adjustment formula, although Germany now uses a
national sample.

Beyond feasibility explanations, Newhouse (2017) argues that if the pop-
ulation on which the risk adjustment formula is to be applied for payment
reflects service-level distortions, then using a sample unbiased by selection
effects may be desirable. This rationale underlies the calibration of formulas
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on traditional Medicare used for the Medicare Advantage enrollees. This
argument is further extended in Bergquist et al. (2018), who point out that it
may be not only service-level distortions, but also under- or overconsump-
tion by various population subgroups in the estimation sample that may
cause problems during estimation.

A number of empirical studies have shown that for predicting total spend-
ing, risk adjustment formulas developed on one sample are often relatively
robust for prediction on different samples. Ash et al. (2000) examined corre-
lations of risk scores generated between privately insured, Medicare, and
Medicaid enrollees, while Ash and Ellis (2012) demonstrate the stability of a
US formula over 6 years and seven plan types. Ellis et al. (2013a,b) found
that an HCC formula calibrated using US data had predictive power nearly
as strong as using 117 related condition categories, which are aggregates of
HCCs, calibrated using Australian data. Rose et al. (2015) show that fit
results for the US Marketplaces are similar when using the privately insured
claims data versus a sample of that data selected to more accurately reflect
Marketplace enrollees.

3.3.1 Sample Exclusions

It is common for risk adjustment models to be estimated on data after elimi-
nation of troublesome records. This often includes purging partial year (less
than 12 month) eligibles, or, in prospective models, dropping people when
the full 12 months of prior-year claims are not available. Also common is to
drop extreme outliers, or alternatively to “top-code” outliers, i.e., to replace
spending on individuals above a threshold (such as $250,000) with that
threshold.” For evaluating different risk adjustment models, it is also com-
mon to focus on relatively homogeneous subgroups, such as adults, by
excluding infants and children. Table 3.1 uses 2014 MarketScan data to illus-
trate how these exclusions affect sample means, and three measures of vari-
ability, all of which are unit-free measures and hence comparable across
samples.® These variability measures are the coefficient of variation (CV,
which is the standard deviation divided by the mean), skewness (which cap-
tures how asymmetric spending is around the mean), and kurtosis (which
captures how thick the tails are). Excluding partial-year eligibles has a par-
ticularly large effect on these latter two measures, and will particularly bias
risk adjustment formulas since it drops most deaths and newborns from the
sample, both of which have unique characteristics and may have (very) high
spending.” For diseases like chronic heart failure and pancreatic cancer, only
including people who survive for an additional 12 calendar months in the
estimation sample generates a very biased subset of these populations.
Methods for incorporating and adjusting for partial-year eligibles are dis-
cussed in Section 3.3.6.
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TABLE 3.1 Alternative Estimation Sample Summary Statistics on 2014 Plan
Payments per Enrollee

Number of Mean CV Skewness Kurtosis
observations  spending

Full sample 21,832,612 4429 1660 184.9 219,009
Removed if less 18,041,199 4322 1521 36.4 5061
than 12 months

eligible in 2014

As above, plus 15,710,699 4416 1507 35.8 5135

removed if less
than 12 months
eligible in 2013

As above, plus 10,894,520 5473 1322 29.1 4071
removed if aged
0-21

As above, plus 10,894,517 5471 1305 21.3 1177
removed if

spending more

than 1000 times

mean

Sample is the IBM Watson/Truven MarketScan Commercial Claims and Encounter. Variable used is
plan obligations per enrollee divided by the fraction of the year eligible. All statistics generated use
sample weights equal to the fraction of months enrollee was eligible in 2014. Observation counts
are unweighted counts of enrollees.

3.3.2 Separate Formulas for Population Subgroups

It is relatively common to estimate separate regression models for distinct
subpopulations in recognition of different patterns of disease and cost. The
2017 CMS Medicare Advantage model uses nine different formulas for dif-
ferent subpopulations (Chapter 19: Medicare Advantage: Regulated
Competition in the Shadow of a Public Option). These formulas differ
according to whether the enrollee is aged (age 65 and over) or disabled (age
< 65), ineligible, fully, or partially eligible for Medicaid. In addition, three
more formulas are used for institutionalized enrollees (i.e., those in a nursing
home), for new enrollees with less than 9 months of prior year eligibility,
and for a subset of new enrollees in chronic condition special needs plans.
The US Medicare Part D risk adjustment formula uses the first eight but not
the final model. The Swiss (Chapter 16: Health Plan Payment in
Switzerland) have separate risk adjustment formulas within each canton
(similar to a county in the United States), using age, gender, and whether
people are hospitalized or not. Since they use primarily a rate cell approach
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rather than a regression-based approach for risk adjustment, it is equivalent
to having separate models for each geographic area canton.

Estimating separate models for population subgroups is generally a good
idea if sample sizes are adequate, and there is evidence that cost patterns dif-
fer among the groups. Germany, despite having an enormous sample size,
uses a single risk equalization formula for the full population, although the
formula does include age-specific HCC terms that allow it to better predict
certain age-related spending patterns (Chapter 11: Health Plan Payment in
Germany). Estimating a single formula, but including dummy variables for
population subgroups—alone or interacted with other risk adjusters—is more
appropriate where sample sizes are a concern. From a modeling perspective,
there is a tradeoff between obtaining greater fit by having separate models
with fewer risk adjusters versus gaining from information learned across sub-
groups by having more complex single equation models with interactions.
The Netherlands (Chapter 14: Health Plan Payment in the Netherlands) uses
the latter approach extensively. Machine learning approaches, discussed
below, provide an empirical basis for choosing model structure based on sta-
tistical grounds.

3.3.3 Separate Formulas for Different Health Plan Benefits

In some countries there is not one formula used for risk adjustment for a
given person, but rather a family of formulas that depend on the plan the per-
son chooses. The US Marketplace risk adjustment formula has five variants
that vary according to whether the enrollee is in a platinum, gold, silver,
bronze, or catastrophic plan. The Marketplace formulas were developed on
the basis of one sample of enrollees, on which the effects of different degrees
of benefit coverage were simulated. More concretely, Kautter et al. (2014)
started with total covered spending in an estimation sample, without correct-
ing for the existing level of plan coverage. They simulated the effects of the
platinum, gold, silver, bronze, and catastrophic plan benefit levels on out-of-
pocket costs, subtracted these costs from covered spending and used the
resulting simulated plan obligations to estimate separate risk adjustment for-
mulas. Empirically the risk scores from formulas estimated by Kautter et al.
for different benefit plans are highly correlated, but are scaled to reflect the
differences in coverage.

Adjusting payments for differences in benefit design clearly helps with
predicting means correctly, but it introduces issues of fairness: how large
should the subsidies be (through risk equalization) for consumers choosing
more generous benefit when this generosity induces greater healthcare utili-
zation? A significant concern, about which there is relatively little research,
is how to incorporate consumer and provider behavioral response to benefit
design differences across plans into the risk adjustment formula.
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3.3.4 Separate Formulas for Different Types of Services

The correct dependent variable in risk adjustment modeling is plan-obligated
spending, which implies calculating both the services covered and plan obli-
gations after deducting enrollee cost-sharing payments and any payments a
plan would receive from risk sharing (such as reinsurance). In the United
States, Medicare Advantage plans are only required to cover specified inpa-
tient and outpatient spending, notably not including prescription drugs
(although many plans nonetheless choose to include pharmacy coverage)
hence the Medicare Advantage formulas predict plan obligations only for
inpatient and outpatient services covered by traditional Medicare. The
Medicare program uses a separate risk adjustment formula for its prescription
drug plans that cover only prescription drugs (Chapter 19: Medicare
Advantage: Regulated Competition in the Shadow of a Public Option). The
Netherlands has separate formulas for subsets of spending rather than subsets
of the population. Their main model covers somatic health care (medical
plus pharmaceutical spending, excluding certain specified categories) that
encompasses about 80% of total healthcare spending under the benefits pack-
age. Separate models predict and equalize payments for short-term mental
health care, long-term mental health care, and further calculations correct
payments for differences in out-of-pocket payments for deductibles
(Chapter 14: Health Plan Payment in the Netherlands).

Estimating separate formulas for distinct services does not create imple-
mentation problems if the formulas are combined when making plan pay-
ments, as they are in the Netherlands. But separate formulas for different
services can create problems when there is a separate contract or risk adjust-
ment equalization for these different services (which are called “carve outs”
in the United States). Separate contracts may encourage inappropriate substi-
tution between different services. For example, in the US Medicare program,
risk equalization and payments for outpatient prescription drugs in the Part
D program are done separately from the Medicare Advantage risk adjust-
ment, in which some of the plans also include prescription drugs. When pay-
ments for different services come out of different bundled payments,
providers may have an incentive to change care patterns and take advantage
of these different payment flows. Carve outs also add budgetary complexity
and encourage lobbying for favorable funding.

3.3.5 Predicting Only Covered Services

Countries vary in how fully they specify the services that must be covered
by the health plans. In some systems coverage of all qualified providers and
drugs is determined nationally, whereas in others considerable discretion is
exercised at the plan level. An example from the United States is pharmaceu-
tical spending where formularies, subject to some regulation, may include or
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exclude a wide number of drugs. In principle, developers of risk adjustment
models would also know what costs are to be included when estimating for-
mulas. Coverage is standardized for traditional Medicare in the United
States, while there is meaningful heterogeneity in what services are covered
or not covered in Medicare Advantage, prescription drug plans, and the
Marketplace.

Payment formulas can be adjusted when new technologies or costs are
anticipated. For example, in 2016, a new hepatitis C drug in the US mar-
keted by Gilead Sciences had a list price of $75,000 for a 12-week drug
treatment, and was recommended for virtually everyone infected with hepati-
tis C. This had a noticeable one-time cost increase for this illness. The
Medicare Part D prescription drug program (CMS, 2016a) as well as the
Massachusetts Medicaid risk adjustment program (Clements et al., 2016)
built these additional drug costs into their risk adjustment payment formulas
in a relatively ad hoc manner without relying on regression recalibration.

In some contexts, data show that total paid and covered amounts are
extremely highly correlated (p = 0.998 in our US MarketScan data, whether
top-coded at $250,000 or not). In these cases, the differences in risk scores at
the aggregate for a given sample are relatively small according to whether
paid or total spending are used for estimating risk adjustment models. Using
payments rather than total spending will matter for certain diseases or types
of spending where drugs or outpatient services have higher or lower rates of
coverage, and this coverage varies across health plans. In settings in which
demand-side cost sharing is modest and there is little risk sharing by the reg-
ulator, the differences in relative risk scores (RRS) using total and plan-paid
amounts is likely to be modest at the plan level, but differences of even a
few percent may be troubling. We have not seen this issue explored empiri-
cally in settings other than the United States.

3.3.6 Accommodating Partial-Year Eligibles

For research studies, researchers often choose to focus on the cleanest sam-
ple, which usually means samples in which everyone is enrolled for all 12
months in a calendar year. For payment purposes, one still needs to make
predictions for people with less than 12 months of eligibility. Using esti-
mates based on only full-year eligibles is undesirable because partial-year
enrollments are nonrandom, and have different patterns of costs, as we
already illustrated in Table 3.1. Births, deaths, retirements, and changing
jobs or health plans are all correlated with specific diseases and levels of
health spending, and hence if partial-year enrollees are dropped, or this issue
is ignored, then serious biases can result.

Ellis and Ash (1995) advocated, and many regulators adopted, a method
for estimating linear risk adjustment models with annualized spending and
then weighting the sample by the fraction of the year a person is eligible.
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This is equivalent to using the average monthly spending on health care and
then weighting by the number of months eligible. It is straightforward to
show that this results in unbiased predictions of monthly spending which
exactly match actual spending in every mutually exclusive cell created by
the dichotomous risk adjusters (like HCCs), i.e., the formula correctly pre-
dicts actual spending for people in each HCC.

The importance of annualizing is easily seen by considering newborns.
Newborns are relatively expensive on average compared to 1—10-year-olds.
Suppose that on average in their first year, newborns cost $6000. Unlike
most 1—10-year olds, babies are on average only eligible for coverage for
about half of the year. Therefore their average monthly cost should be $1000
per month eligible. Without annualizing and weighting, a risk adjustment
model will predict that babies cost only $500 per month, half of the actual
value. This problem is fixed by annualizing and weighting the spending.
Annualizing and weighting is particularly important in the United States
where people change health plans frequently, and hence partial-year cover-
age is relatively common. It is also particularly important when enormous
resources are spent on people in the year in which they die, which is true in
the United States as well as other countries.

Using unweighted spending can be preferred when health plan eligibility
data are missing or of poor quality or when supplementary plan coverage is
only used rarely even when continuously available. One example is US
Department of Veterans Affairs health claims data, since US veterans remain
eligible for veterans’ benefits continuously once eligible. Even if a veteran
does not use any VA services, they are still eligible. This is true in other set-
tings, such as with private insurance in Australia, where a supplementary
benefit means that enrollees often obtain insurance from other sources.®
With very intermittent use of the benefit, perhaps only every few years,
assigning individuals to a geographic region or provider group can be
problematic.

Partial-year eligibles create two problems for risk adjustment. One prob-
lem is that annual spending in the prediction year for which payments are
made will be biased downward, which is addressed by predicting annualized
spending, as described. A different problem arises because the base period
during which diagnoses (or other risk adjusters) are observed is shortened.
Chen et al. (2015) examine the bias and weaker fit from ignoring the dura-
tion of the base period and propose formulas that incorporate duration infor-
mation in the prospective Medicare Advantage formula. Ericson et al. (2017)
document the undercount of diagnoses in concurrent models such as the
Marketplace formula and propose adjustments to improve fit and lessen bias
for partial-year eligibles.

Adjustment for partial year enrollment is done differently in various
countries. The United States and Switzerland use monthly eligibility to annu-
alize spending and perform risk equalization. Germany and the Netherlands
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use the number of days in the year covered for both annualizing and weight-
ing. The choice between using monthly or daily information for annualizing
and weighting could be influenced by at least two issues. In smaller sample
sizes, weighting by days can introduce some very large outliers for people
only eligible for a few days, and hence is less desirable than a monthly
annualization.” The second issue is how premiums and plan revenue pay-
ments are paid. In the United States, most employers and the government
pay health plans a monthly premium for each enrollee, even when an
enrollee is only eligible for a fraction of the month, while Germany and the
Netherlands adjust payments to health plans based on the number of days
each individual is enrolled.

3.3.7 Normalizations to Create Relative Risk Scores

In the United States, risk adjustment model results are generally presented in
terms of RRS rather than monetary predictions. RRS express predicted
spending as a multiple of mean spending. Fig. 3.2 presents normalized
spending rather than dollar amounts, which are akin to RRS. RRS are pre-
sented in most tables and figures in various government publications and
software (e.g., Kautter et al., 2012, 2014). RRS always reflect a

—Male Female

Normalized spending
&

0 5 10 15 20 25 30 35 40 45 50 55 60 65
Age

FIGURE 3.2 US normalized spending by age and sex (normalized by sample mean;
N =21,832,612).

Note: This figure shows normalized spending by 1-year age increments, for males and females,
aged 0—64, in the 2014 US MarketScan Commercial Claims and Encounter Data using only
people with no capitation payments. Normalized spending was calculated by first annualizing
spending by dividing actual spending by the fraction of the year enrolled, and then calculated
the weighted mean using eligibility fractions. Annualized spending was then divided by the
weighted annualized average to create a normalized spending measure.



Risk Adjustment for Health Plan Payment Chapter | 3 71

normalization to some period of time and sample, which should be specified
for results to be interpreted easily.

Normalizations are particularly important to use when pooling data for
estimation across different years, or multiple population subsets, where medi-
cal inflation and/or treatment intensity tends to change costs over time. To
increase sample size, multiple years of claims data are often combined using
medical cost deflators, such as in the United States the personal consumption
expenditure medical cost index. For large samples, an alternative strategy is
to normalize spending in each year by the average spending in that year
before pooling.

3.4 INFORMATION USED FOR PREDICTING SPENDING
(RISK ADJUSTERS)

This section discusses the types of information potentially used for risk
adjustment, commonly called risk adjusters.

3.4.1 Age and Gender

The classic risk adjusters are age and gender. Fig. 3.2 illustrates the 1-year
average spending per enrollee on all types of health care—inpatient, outpa-
tient, and pharmaceutical—for a sample of 21.8 million individuals from age
0 to age 64 among the commercially insured population in the United States
in 2014 by l-year age intervals for males and females, where spending is
normalized by the overall mean. Males and females show similar patterns
until age 15, at which point spending starts to diverge and women have high-
er mean spending until around the age of 58."

Fig. 3.2 reveals that the relationship between age and spending is nonlin-
ear, and the difference between males and females is particularly noticeable
during childbearing years. A similar although dampened pattern typically
holds even when other risk adjusters are included. Thus, there is a strong
argument for not using a simple additive sex term, but at least to use
age—sex interaction terms. The HCC-CMS and HCC-HHS systems use 32
age—sex categories, with 5- or 0-year increments, approximating the curve
for each sex with a step function. Even this step function approach intro-
duces imperfect fits just before and after the break points that could be
avoided by using finer age categories, including 1-year increments. As long
as the overall sample size is large, then the age gender patterns can be reli-
ably estimated with little risk of overfitting.

3.4.2 Diagnoses on Submitted Claims or Encounter Records

Both in the United States and elsewhere, diagnoses on claims or encounter
records.'' submitted by providers are the preferred set of information for risk
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TABLE 3.2 Risk-Adjustment Model Results—R? (in Percentages) With 95%
Confidence Intervals

Model Untop-coded  Spending top- Log(1 +

spending coded at spending)
$250,000

Concurrent

Age—sex (Marketplace age 1.4 2.9 10.68

groups) (1.2, 1.6) (2.9, 3.0 (10.6, 10.7)

Age—sex (1-year increment) 1.5 3 (3.0, 3.0) 11

(1.2, 1.7) (11.0, 11.1)

DXxCG-HCC with age—sex 415 57.9 59.1

(Marketplace age groups) (35.2, 46.5) (57.8, 58.0) (59.1, 59.2)

Prospective

DXxCG-HCC with age—sex 15.3 23.2 29.7

(Marketplace age groups) (12.9, 17.3) (23.1, 23.3) (29.7, 29.7)

Each cell provides the within-sample R? (in percentage) for an OLS regression model that predicts
total (outpatient, inpatient, and pharmacy) spending normalized by sample mean. N =
21,832,612. Age—sex variables are interactions of sex and age dummies variables using either the
Marketplace age groups or 1-year age increments. DxCG-HCC refers to DxCG 394 Hierarchical
Conditional Categories. 95% confidence intervals (in parentheses) are based on 500 bootstraps.

adjustment, currently in use in the United States, Germany, the Netherlands,
Belgium, and Israel. Diagnoses have the advantage of being potentially veri-
fiable in most cases by reviewing the patient’s medical records. Furthermore,
diagnoses are much more predictive than simply age and sex. As shown in
Table 3.2, the R-squared for diagnoses-based prospective and concurrent
models are 15.3% and 41.5%, versus only 1.5% for age—sex alone in US
commercial data. Improvements in the root mean squared error (RMSE) and
mean absolute error (MAE), two other commonly used metrics of fit
(Table 3.3), are also impressive. This improvement in predictive power is
even greater once the data are top-coded at $250,000, where we also see that
the confidence bands are reduced to close to a zero range.

The quality of diagnoses recorded varies across providers and settings,
with inpatient diagnoses generally viewed as more accurate than office-based
diagnoses. Sometimes nonclinicians (e.g., home health workers or massage
therapists) may report diagnoses on claims or encounters, which in the
United States and in most countries are not recognized in risk adjustment
models (Kautter et al., 2014; Department of Health and Human Services,
2016). We will have more to say later about how the very large number of
the International Classification of Diseases (ICD) diagnoses (approximately
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TABLE 3.3 Two Alternative Risk-Adjustment Model Measures of Fit

Root mean squared error Mean absolute errors
Model Untop- Spending Untop- Spending
coded top-coded coded top-coded
spending at $250,000  spending at $250,000
No risk 14.8 9.9 1.26 1.19
adjustment (14.0, 16.1) (9.9, 10.0) (1.25, 1.26) (1.18, 1.9)
(constant only)
Concurrent
Age—sex 14.7 9.8 1.2 1.13
(Marketplace age (13.8, 16.1) (9.8, 9.8) (1.19, 1.20) (1.13, 1.13)
groups)
Age—sex (1-year 14.7 9.8 1.2 1.13
increment) (13.8, 16.1) (9.8, 9.8) (1.19, 1.20) (1.13, 1.13)
DxCG-HCC with 11.3 6.5 0.71 0.65
age—sex (10.2, 13.0) (6.4, 6.5) (0.71, 0.72) (0.65, 0.65)
(Marketplace age
groups)
Prospective
DxCG-HCC with 13.6 8.7 1 0.93
age—sex (12.7, 15.1) (8.7, 8.7) (0.99, 1.00) (0.93, 0.94)
(Marketplace age
groups)

Each cell provides the root mean squared error or mean absolute error for an OLS regression
model that predicts total (outpatient, inpatient, and pharmacy) spending normalized by sample
mean. N = 21,832,612. Age—sex variables are interactions of sex and age dummies variables
using either the Marketplace age groups or 1-year age increment dummies. DxCG-HCC refers to
DxCG 394 Hierarchical Conditional Categories. 95% confidence intervals (reported in
parentheses) are based on 500 bootstraps.

68,000 legal codes in the ICD-10-CM versus 14,000 ICD-9-CM codes) are
collapsed into a limited number of categories below.

It is worth mentioning that, in most years, the World Health Organization
(WHO) makes changes to the ICD diagnoses. Most of these ICD changes are
limited to descriptions and criteria for existing diagnosis codes, but occasion-
ally new diagnoses are added. Less frequently, approximately once every 20
years, the WHO changes the version of its classification system more funda-
mentally, such as when it went from ICD-9 (1975) to ICD-10 (1994) to ICD-
11 (scheduled for 2018). Many countries do not adopt the WHO ICD codes
immediately or without modification. The United States (through the US
National Center for Health Care Statistics together with CMS) modifies these
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codes to create its own ICD-9-CM (clinical modification), which are updated
annually on October 1. ICD-10-CM was only adopted in the United States in
2014, two decades after the WHO version change. These differences matter
to risk adjusters since they create a necessity for each country to create and
maintain risk adjustment classification systems consistent with their own
coding system.'”

3.4.3 Pharmacy Information

Pharmacy information is increasingly being used for risk adjustment, despite
there being differing opinions about the desirability of doing so. On the posi-
tive side, drug use can often signal chronic conditions that are being con-
trolled by medications, and which will be missed if only diagnoses are used
for prediction. For some conditions, the pharmacy cost is an important com-
ponent of plan obligations, and using pharmacy information can help predict
this. Advocates of using pharmaceutical information argue that a drug pre-
scription represents a validation of a doctor’s opinion, whereas a diagnosis
from a visit might only reflect a suspicion. On the negative side, using
prescription drug information for risk adjustment may lead to too many
prescriptions. Many drugs are given for prevention or maintenance, and
basing payments on this information creates strong incentives for overuse.'”

The Netherlands was the first to use pharmacy information for risk
adjustment; it started in 2002 even before the use of diagnostic information
in 2004. In 2017, the Dutch risk adjustment system used 33 pharmacy-based
cost groups for risk adjustment in addition to diagnostic cost groups and
diverse other measures (Chapter 14: Health Plan Payment in the
Netherlands). Germany (Chapter 11: Health Plan Payment in Germany) also
uses pharmacy information, although largely to validate or fill in for missing
diagnoses. The United States is not currently using pharmaceutical informa-
tion in its risk adjustment systems, although there was a proposal to do so
for the Marketplaces (CMS, 2016c¢).

There are several challenges with using pharmaceutical information for
prediction in risk adjustment. One challenge is the large number of different
drugs prescribed. Individual drugs are identified by rich classification sys-
tems: National Drug Codes (NDC) in the United States and Anatomical
Therapeutic Chemicals (ATC) in Europe. These highly detailed codes are
mapped into categories of drugs, and selections of these categories are then
incorporated in risk adjustment models. The US Food and Drug
Administration (FDA) maintains a directory of allowed drugs that is updated
daily, so keeping the list of allowed prescriptions up to date requires more
effort than keeping up with the much more modest, and less frequent,
diagnostic coding changes.'* The World Health Organization updates the
EU’s ATC system only twice per year.
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Even more challenging is that prescription practices and the plan pre-
dicted cost implications of individual drug categories can change rapidly and
dramatically. The extremely popular allergy drug loratadine (better known
by its brand name Claritin) went off patent in the United States in 2002, and
then almost simultaneously switched from being a prescription drug to being
sold over the counter (i.e., without a prescription). As a result, prescriptions
for this drug, and indeed many other allergy medicines, plummeted. Visits
to allergists and recordings of the diagnosis for allergies also declined.
Diagnosis-based formulas predicting covered pharmacy spending overpre-
dicted plan costs in this category until it was recalibrated, while pharmacy-
based models tended to underpredict because of the disappearance of a large
block of prescriptions.

The use of prescription pharmaceuticals for prediction is also complicated
by the phenomenon of free samples dispensed by hospitals and clinics,
unobserved pharmaceutical use in inpatient settings, and the fact that many
drugs have more than one use. On this last point, some antihypertensive
drugs have proven effective for preventing hair loss, while specific
heart drugs have benefits in terms of sleep, acne, and weight loss. Changes
in off-label uses of pharmaceuticals can change the prevalence and cost
predictions of many drugs, requiring further attention. Having highlighted
the challenges, one strength of pharmaceuticals is that the prescription infor-
mation is generally available quickly. Moreover, some drugs are highly
predictive of specific illnesses: insulin use is a very strong predictor that a
person has type II diabetes. Both Germany and the Netherlands require more
than one prescription of drugs in their payment formulas in order for that
drug variable to be included. In the Netherlands most pharmacy-based cost
groups require use of at least 181 defined daily dosages.

3.4.4 Prior-Year Spending Information

A frequently considered but rarely used risk adjuster is lagged spending. In
our US MarketScan data on the commercially insured, spending in 2013 pre-
dicts spending in 2014 with a validated R-squared of 9.08%. This predictive
power can be improved to 14.40% by top-coding spending used on the right-
hand side at $250,000 and further improved to 21.41% by top-coding both
the dependent and right-hand side variables at this level. The coefficient on
the lagged spending variable in this last model is 0.49, implying that each
extra dollar spent in year 1 predicts 49 cents in year 2. In terms of the
Geruso and McGuire (2016) definition of power, these results imply that pre-
dictive models using lagged spending (in the form of a continuous variable)
have a minimum power of 0.50 (i.e., half of spending this year is returned in
payments next year. The reward to a plan is lost if a person changes plans.).
While not a power of 1.0 this is still far from cost-based fee-for-service
incentives where there is little incentive to reduce costs (power = 0).
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Ellis and McGuire (2007) and Ellis et al. (2013a) demonstrate that one
can improve prediction of year 2 spending using spending by type of service
rather than total spending. Their work, using very large samples, finds that
spending by type of service is even more predictive than diagnostic informa-
tion (their R-squared increased from 10% to 15%). Such models would prob-
ably not be attractive to use as a payment model, in that there exist some
types of spending for which a dollar spent on that service predicts more than
a dollar of costs (and hence risk-adjusted payment) for the following year.
Still, it is useful as a reminder that other information not desirable to use in
risk adjustment will always be available for health plans to use for risk
selection.

Although lagged spending is not used directly as a risk adjuster, the
Dutch risk adjustment model (Chapter 14: Health Plan Payment in the
Netherlands) includes dummy variables based on risk classes for people with
high spending in multiple prior years, on the rationale that these people suf-
fer from a chronic condition that may not be fully recognized by the existing
diagnostic risk adjustors. Van Kleef and Van Vliet (2012) show that inclu-
sion of these risk classes leads to substantial improvements in predictive
value, even in a risk adjustment model including diagnoses- and pharmacy-
based risk adjusters. Moreover, the Dutch risk adjustment model currently
includes risk classes based on prior-year spending for two specific services,
i.e., home care and geriatric rehabilitation care.

3.4.5 Healthcare Utilization Measures

In addition to diagnoses, pharmaceutical information, and spending, certain
measures of prior-year utilization are also sometimes used as risk adjusters.
The Netherlands wuses flags for durable medical equipment, while
Switzerland uses a dummy variable for whether or not a person has been
hospitalized in the prior year. Moreover, diagnosis-based models include a
reward for at least one claim associated with service with a diagnosis. It is
difficult to assess the incentive effects of prior utilization on cost contain-
ment incentives, but certainly, including this as a risk adjustor reduces the
power of the payment system, while improving the fit. Whether they are bet-
ter or worse than much simpler cost-sharing or reinsurance programs remains
to be investigated.

3.4.6 Medical Record Information

Ever since medical records became computerized there has been a desire to
utilize this information for improved risk adjustment (Parkes, 2015). While
the focus of this chapter is prediction of healthcare spending, the use of
record information for predicting other outcomes is even more compelling.
The attraction of medical record information is primarily that it is more
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detailed, containing not only the diagnoses reported on claims, but also more
secondary diagnoses and suspected conditions, lab test results and their inter-
pretation, timing information, and information about who made the diagno-
sis. Despite the great promise of using medical record information, it has yet
to be used in any risk-adjusted payment system. Medical record information
is being used extensively for severity adjustment of outcomes other than
spending,'” and for reconciling and buttressing claims submissions that affect
plan payments. There is an active industry in the US advising providers and
plans on how to capture more diagnoses so as to increase plan revenue, but
similar efforts to use this information to refine risk adjustment predictive
models have not to our knowledge been developed. There are several obsta-
cles to overcome before this can happen. First, medical records in the United
States are not sufficiently standardized so that they can be easily used across
different information systems or merged into a common format. Second,
both privacy limitations and market competitiveness mean that many provi-
ders do not necessarily share their information with other providers, or even
pharmacies and hospitals, so the medical records are often highly incom-
plete, both from using out-of-network providers and from whenever a patient
changes their provider. Third, medical record information is inherently inter-
mittent and, similar to diagnoses, only collected in the course of active medi-
cal treatment. Records tend to be collected when a patient is diseased,
injured, in stress, being tested, or seeking preventive care. None of these is a
random event, and the information collected is often very specific to that set-
ting. None of the reviews and comparisons of risk adjusters by the Society of
Actuaries in the United States or government health systems in Europe and
Australia have used medical record information.'®

3.4.7 Self-Reported Measures

Self-reported measures, which typically are collected via surveys, have long
been considered good candidates for risk adjustment models. The central
challenges are feasibility and bias. Feasibility relates to the high cost of sur-
veys relative to using diagnoses from submitted claims, while bias relates to
the challenges of getting adequate and representative response rates. A com-
mon type of self-reported information is perceived health status, either in its
simplest form, which asks whether the respondent’s health is excellent/very
good/good/fair/poor, or in more elaborate forms such as the Short Form 36,
which measures perceived health status along eight dimensions (Ware and
Sherbourne, 1992). A different class of information measures functional
health status, for which two common instruments ask about activities of daily
living (ADLs) and instrumental activities of daily living (IADLs). A third
class of self-reported measures relates to chronic conditions (e.g., diabetes,
high blood pressure, asthma, etc.). Other self-reported measures include
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information about lifestyle (smoking, drinking, and food), marital status,
employment education, and whether a person can drive.

The usefulness of many of these self-reported measures for prediction has
been evaluated numerous times. Much of the analysis of the Rand Health
Experiment in the mid-1970s was conducted using survey information,
although the modest sample size of about 10,000 person years of spending
information substantially limited the statistical power for population-based
prediction. Van de Ven and Ellis (2000) report fit measures (R-squared) for
six early studies, all of which suffer from overfitting because they use very
small sample sizes, with fewer than 30,000 respondents, but together ques-
tion the value of using self-reported information.

Ellis, Fiebig et al. (2013b) report results using data from New South
Wales, Australia, on 267,188 individuals over a 4-year panel data set, yield-
ing a panel size of 787,000 person-years. Interestingly, the self-reported mea-
sures perform well in predicting use even 2 years before or after the survey
was taken. Yet adding survey information in the form of 76 responses cap-
turing each of the dimensions discussed above achieved an R-squared of
only 10.2%, which was lower than those achieved by coarse diagnostic,
pharmacy, or lagged utilization models. Survey results only added 0.8%
points onto the 23.8% achieved using diagnosis, pharmacy, and lagged utili-
zation measures. Gravelle et al. (2011) also explored the incremental infor-
mation that can be acquired using surveys in addition to diagnostic
information using UK data and found modest gains. Rose et al. (2016) exam-
ined the inclusion of self-reported health measures in risk adjustment formu-
las for accountable care organization (ACO) benchmarking and found that
they decreased variation in differences between ACOs and local average FFS
spending.'” Similarly to socioeconomic variables, to which we now turn, the
main value of including survey-based information is not its contribution to
the overall fit of the risk adjustment model, but rather its value in improving
predictions for identifiable individuals of concern.

3.4.8 Socioeconomic Variables

Demand-related variables such as race/ethnicity, income, poverty, housing,
homelessness, unemployment, and language, and supply-related variables
such as numbers of doctors and hospitals, provider distance and waiting
time, and other measures of access are sometimes used to allocate funds geo-
graphically or to provider groups, but such information may not be available
at the individual level. The UK payment system has gradually evolved from
using aggregated information to using individual-level information to allo-
cate budgets regionally and to providers such as hospitals and primary care
providers. Gravelle et al. (2011) demonstrated that diagnosis-based risk
adjusters largely eliminated the statistical contribution of most of the
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demand- and supply-side variables for hospital budgets, while Dixon et al.
(2011) found similar results for primary care trusts.

A major effort to improve risk adjustment and other payment formulas in
the United States to better recognize “social risk factors” is currently man-
dated by Congress (US Department of HHS, 2016). Efforts are being made
to incorporate these social determinants of health not only in risk adjustment,
but also in hospital and other bundled payments.

A key challenge in using certain socioeconomic variables like race, lan-
guage, income, or education, is that they may not be politically or socially
feasible to include in a payment model: simply put, policymakers may not
want to pay plans based on race, income, or language. Furthermore, if dis-
crimination or access barriers are a problem, a subgroup (say a minority or
nonnative language group) may currently receive too little health care. A
regression-based model without any further adjustment will tend to perpetu-
ate this inequity, paying less for this subgroup because it better predicts cur-
rent spending. The classic risk adjustment solution is to simply omit this
information from the predictive model, which makes this underpayment less
visible, but does not address the inequity.

A related problem can arise when there are predictive variables that
the regulator wants to exclude from a payment model for fairness reasons.
For example, suppose spending is high in some region because of higher
provider prices or higher intensity of treatment, and that these costs are
correlated with other variables that the regulator does want to include.
Simply dropping these variables can lead to an omitted-variable bias in
the final payment formula. A correction for this problem is discussed in
Box 3.3.

Ash et al. (2017) explore alternative ways of incorporating socioeco-
nomic information while estimating individual-level risk adjustment models
for Medicaid enrollees in Massachusetts. Using a relatively large sample
(N>800,000 when pooled) they explore adding both individual-level admin-
istrative information, such as income-related Medicaid eligibility, as well as
population-based measures merged on using the enrollees zip code and cen-
sus block. Merging on census data at the census block level is interesting
since potentially this can be done much more easily and cheaply than using
survey information. Ash et al. (2017) collapse seven variables primarily
related to income from the enrollee’s neighborhood into a single neighbor-
hood stress variable, and collapse two variables related to homelessness and
frequent changes in mailing address into an insecure housing variable for
inclusion in a regression model. Inclusion of these two new variables in the
Fiscal Year 2017 payment formula for the state meaningfully improved pre-
dictive ratios for key vulnerable groups in this population although the con-
tribution to model fit was trivial. This study is one of several in support of
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BOX 3.3 Omitted-variable bias

An interesting consideration related to fairness is the distinction between risk fac-
tors for which cross-subsidization is desired (the so-called S-type factors) and risk
factors for which cross-subsidization is not desired (the N-type factors; Van de
Ven and Ellis, 2000). In most countries age, gender, and health status will proba-
bly be considered S-type factors, at least to a certain extent. But the regulator
may decide that spending variation related to other factors, such as regional dif-
ferences in supply and prices, should not be reflected in the subsidies. This has
implications for risk adjustment.

When N-factors are independent of S-factors, compensation for N-factors
can be avoided by simply omitting these factors from the regression model
used to estimate risk-adjusted payments. Things are more complicated in the
case that these two types of risk factors are correlated (Schokkaert et al., 2017).
An example of such a correlation can be that sick people (S-factor) are concen-
trated in geographical areas with relatively high levels of supplier-induced
demand (N-factor). If weights for S-factors are simply determined by a regres-
sion of observed spending on the S-factors, these weights will suffer from an
omitted-variable bias. Consequently, the subsidies will (partly) reflect the
spending variation due to the N-factors. Empirical illustrations by Schokkaert
et al. (2004), Van Kleef et al. (2008), and Stam et al. (2010) have shown that
this bias can be substantial. Different solutions have been proposed to over-
come this omitted-variable bias, including Schokkaert and Van de Voorde
(2004) Van Kleef et al. (2008), and Stam et al. (2010). Further discussion is pro-
vided in Chapter 7, Risk Adjustment in Belgium: Why and How to Introduce
Socioeconomic Variables in Health Plan Payment, and Chapter 14, Health
Plan Payment in the Netherlands.

new US initiatives to reflect social risk factors in healthcare payments by the
National Quality Forum (NQF, 2014) and the National Academy of Science,
Engineering and Medicine (NAS, 2016).

In Europe, sociodemographic variables are commonly used in risk adjust-
ment models. The Dutch risk adjustment model includes risk adjusters based
on household income, household size, and employment status (see
Chapter 14: Health Plan Payment in the Netherlands for more details).
Similar types of information are used in Belgium (see Chapter 7: Risk
Adjustment in Belgium: Why and How to Introduce Socioeconomic
Variables in Health Plan Payment). Though these risk adjusters do not gener-
ally lead to substantial increases in R-squared, including them in the predic-
tive model can redistribute large amounts of money (e.g., from plans with
relatively many self-employed to plans with many unemployed. See
Chapter 7: Risk Adjustment in Belgium: Why and How to Introduce
Socioeconomic Variables in Health Plan Payment for an extensive discussion
of this point.
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3.5 CHOICE OF TIMEFRAME FOR DATA USED FOR
PREDICTION

The time interval over which risk adjusters are observed is called the “base
period” by risk adjustment modelers, while the period for which spending is
predicted is called the “prediction period” (Ash et al., 1989, 2000; Kautter,
2014). Several alternatives for choosing the base and prediction periods are
possible.

3.5.1 Prospective Versus Concurrent Risk Adjusters

Two broad empirical frameworks are commonly used to characterize the
information used for risk adjustment. Prospective risk adjusters come from a
base period that precedes and does not overlap with the prediction period.
Concurrent risk adjusters use information from a base period that coincides
with the prediction period. For example, diagnoses and/or pharmaceuticals
from year 1 are used to “predict” spending in year 1 in a concurrent model.
Concurrent models require that the regulator must wait until the end of the
year to observe all of the information used for prediction.'®

It used to be easy to classify risk adjustment formulas as either prospec-
tive or concurrent. However, many formulas today use both types of infor-
mation. Prospective models have more power (Geruso and McGuire, 2016)
than concurrent models, and are less prone to endogenous signals, since diag-
noses for acute conditions that are treated and resolved within 1 year matter
little for prospective models. On the other hand, prospective models require
more data and require a separate formula to use with newly arriving enrol-
lees, for whom prior year information is never available. Another disadvan-
tage of prospective models is that they have lower predictive power, leaving
more risk and uncertainty for health plans. Concurrent plans suffer from
greater endogeneity of diagnoses, and the data arrive for payment 1 year
later, which creates its own uncertainty, administrative burdens, and planning
challenges. Typically, concurrent models use provisional payments, but
some plans and providers strongly resist the revenue uncertainty of retroac-
tive payment adjustments, even though the same plans readily accept cost
uncertainty.

Prospective diagnosis-based information is used for the US Medicare
Advantage and Part D payment systems, and in Germany, Switzerland, the
Netherlands, and Belgium. However, each system also uses concurrent infor-
mation for age and sex, as well as for diverse other variables such as institu-
tionalization and Medicaid eligibility (United States), and income (Belgium).
Concurrent risk adjustment is used in some US Medicaid systems, and for
Marketplace enrollees, where it is particularly attractive since turnover tends
to be high in such programs, so prior year information is commonly missing
for many enrollees.
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3.5.2 Hybrid Risk Adjusters

In addition to prospective and concurrent risk adjustment, another possibility
receiving attention is hybrid risk adjustment, which uses both concurrent and
prior year information for prediction. This hybrid could be in diagnostic
information, procedures, or specific types of services that are calculated sep-
arately. Dudley et al. (2003) were perhaps the first to examine such a frame-
work, and introduce the terminology of “hybrid risk adjustment”.'” In their
framework, anyone with a specified high-cost event, including pregnancies,
heart attacks, and other high cost events, mostly inpatient driven, would be
paid on a concurrent basis. Specifically, they identified 100 verifiable,
expensive, predictive conditions that occurred among 9.3% of the population,
and used a concurrent framework to pay for this subsample of the population
while paying for the remaining 90.7% of the population using a prospective
HCC framework. Their pioneering early work achieved an R-squared of 26%
versus a prospective R-squared of only 8%. Further research in this direction
was conducted by Garcia-Goiii et al. (2009) to predict drug expenditures
using Spanish data with similar gains in predictive power. Belgium and the
Netherlands use a hybrid approach in which concurrent socioeconomic infor-
mation and age and sex are combined with prospective diagnoses and utiliza-
tion measures.

Any payment system that uses ex post information, such as reinsurance
or outlier payments, is also a form of hybrid risk adjustment. In particular,
the recent proposal by Layton and McGuire (2017) to use dollars of spending
above a threshold as a risk adjuster and fixing the coefficient at the desired
share (making it equivalent to reinsurance) is inherently a hybrid framework.
Chapter 4, Risk Sharing, contains a more detailed discussion on this point.

3.6 CHOICE OF THE OBJECTIVE FUNCTION FOR
ESTIMATING RISK ADJUSTMENT

Perhaps the most important topic for risk adjustment is the choice of the
objective function to be maximized and the algorithm for maximizing it.
This section reviews the key concepts relevant to objective functions, and
how they are incorporated in risk adjustment model design and selection. We
start by distinguishing two broad approaches to risk adjustment: traditional
risk adjustment and optimal risk adjustment. While there is considerable
overlap between the two approaches, one interesting theme is that traditional
risk adjustment has often focused on the selection of risk adjusters for a
given objective function, while optimal risk adjustment takes the risk adjus-
ters as given and focuses on the selection of coefficients to maximize the
objective function. New approaches, including machine learning techniques
discussed below, try to do both simultaneously.
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3.6.1 Traditional Risk Adjustment

The traditional approach to risk adjustment, as embodied in Ash et al.
(2000), Pope et al. (2004), Kautter et al. (2014) and the payment systems
of the Netherlands and Germany, has emphasized accuracy in matching
plan obligations to predictable spending at the individual level while incor-
porating concerns about selection, gaming, coding accuracy, and fairness,
as presented in the first 10 principles of Box 3.1.°A commonly stated
objective is to “level the playing field” so that health plans do not gain
from attracting profitable enrollees, nor lose from attracting
unprofitable ones (Ash et al., 1989). Traditional risk adjustment changes
health plan profit incentives by paying more for enrollees predicted to cost
more and less for enrollees predicted to cost less. It has generally focused
on the careful choice of risk adjusters, as well as the constraints and func-
tional form issues. At its heart, traditional risk adjustment attempts to pay
each health plan the predicted cost of each enrollee conditional on the
choices of risk adjuster variables and model structure, while minimizing
the unexplained variation in spending or equivalently, maximizing the
model fit. Although diverse objective functions are often considered, the
overwhelming favorite objective function of traditional risk adjustment is
to minimize the variance of the unexplained part of spending, i.e., the sum
of squared residuals between actual and predicted costs, which when nor-
malized by the sum of squared deviations of the dependent variable to its
mean is called the R-squared.

Because of its central role as a metric of risk adjustment performance, it
is worth reviewing the formula and properties of the R-squared (Van Veen
et al, 2015a). This metric has several attractive features. One is that
because it is a unit free number, it can be compared across specifications,
dependent variables, time, and samples. It also has an easy conceptual
interpretation as the fraction of the total variance in the dependent variable
explained by the model. We follow Ash et al. (1989, 2000) and report the
R-squared as a percentage rather than a ratio. The R-squared can be calcu-
lated as

Zi@i _ft)2
Zi(yi_y)z
where f; is the prediction for observation i and y; is the actual value, and y
is the sample mean of y;. Note that the R-squared can be calculated using
this formula for any predictive model, even when f; is not the result of a
least squares regression. Table 3.2 presents within-sample R-squared mea-
sures using our test sample for three alternative dependent variables and
four alternative sets of right-hand side variables, which we discuss further
below.

R*=1- (3.1)
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3.6.2 Optimal Risk Adjustment

Economic models of risk selection (Glazer and McGuire, 2000; Layton
et al., 2017) imply that traditional risk adjustment, by focusing on explaining
as much of the variance as possible, will in general not fully solve efficiency
problems related to selection except under strong and implausible assump-
tions.”' Glazer and McGuire (2000) show that simply maximizing the fit of a
model can still lead to inefficiencies when health plans can distort premiums,
plan characteristics, or the availability of specific services to attract
profitable enrollees. These new models have led to an expanded set of objec-
tive functions, or welfare metrics for measuring the performance of health
plan or provider payment formulas. The term “optimal” is used to character-
ize the maximization of a specific economic objective, rather than to signify
that there is no possibility that even better risk adjustment models are not
possible.

Optimal risk adjustment models start with a theory-based objective
function and conceptualize risk adjustment as a tool for selecting risk
adjustment weights to maximize that objective. A variety of different
objective functions has been used. Glazer and McGuire (2000) use effi-
ciency of service provision as the objective and assume health plans maxi-
mize profits through their choice of shadow prices that ration consumer
access to various services. Since risk adjustment signals are imperfect,
they propose overpaying (underpaying) for weak signals to correct capita-
tion incentives to undersupply (oversupply) certain services. Building on
this insight Ellis and McGuire (2007), and more recently McGuire et al.
(2014) and Ellis et al. (2017b) calculate how various risk adjustment mod-
els moderate plan incentives to distort benefits and services. Minimizing
incentives to distort is a conceptually attractive concept, although not a
complete objective function to assume for a health plan payment system,
since it reflects the health plan’s private objective, not society’s social
objective. Einav and Finkelstein (2011), McGuire et al. (2014), and Layton
et al. (2017) show how premium subsidies, risk sharing, and fairness objec-
tives can also be incorporated into the risk adjustment calculations by
specifying a social objective function to use when calculating the payment
system. Insights from these papers are discussed in Chapter 4, Risk sharing
and Chapter 5, Evaluating the Performance of Health Plan Payment
Systems.

3.7 FUNCTIONAL FORM AND MODEL SPECIFICATION

We now turn to discussing how risk adjusters are incorporated in the pre-
diction formulas, which includes consideration of the structure of how
predictors are used, the functional form of the dependent variable, and the
use of constraints and manipulations on the risk adjusters.



Risk Adjustment for Health Plan Payment Chapter | 3 85

3.7.1 Categorical Versus Additive Models

Since the origins of risk adjustment in the 1980s, two different frameworks
have been advocated: Categorical models that place each individual uniquely
in a single cell, and additive models that do not classify each individual into
one category but instead classify consumers along multiple dimensions.
Categorical models, which reduce the estimation problem to calculating the
mean for each rate cell, are used in Switzerland and Colombia, as well as in
3M’s Clinically Related Groups (CRG) system in the United States.”” An
additive regression approach is more flexible than a categorical model in that
a larger number of interaction terms can be incorporated in the formula with-
out loss of power.” The essential difference in the modeling approach is
whether predictions are additive in the explanatory factors or fundamentally
mutually exclusive, as with a branching structure.

In head-to-head comparisons of models by research on large samples
(i.e., with over one million observations), such as that conducted by the US
Society of Actuaries (SOA) (Dunn et al.,, 1996; Winkelman and Mehmud,
2007; Hileman and Steele, 2016), additive models have consistently per-
formed as well or better than other models (including categorical ones) on
standard statistical measures of performance (R-squared, RMSE, and predic-
tive ratios for policy-relevant subgroups). Cid et al. (2016) provides a sum-
mary of eight different international studies comparing various risk
adjustment models, including both categorical and additive models, support-
ing the superior predictive power of additive models. The last two SOA stud-
ies also include machine learning models among the set of models analyzed,
but in each case the attention given to machine learning was fairly cursory.
We discuss further machine learning techniques below, some of which also
use a categorical rather than an additive framework.

3.7.2 Transformations of the Dependent Variable

All risk adjustment performance measures are affected by transformations of
the dependent variable, as discussed in Van de Ven and Ellis (2000). Such
transformations are commonly done to reduce model sensitivity to skewness
and kurtosis. One common transformation is to top-code the dependent vari-
able at some level such as 33250,000.24 Hence, if Y is total spending, the
transformed dependent variable Y'C is the minimum of actual spending and
$250,000. This has the effect of minimizing the impact of extreme outliers.
It, of course, means that predicted spending does not hit the mean spending
conditional on the regressors, although depending on the distributions, the
resulting bias may not be large, and it may be outweighed by better precision
in the estimated coefficients.

Top-coding, which retains individuals with very high levels of payments,
is preferred to dropping high cost observations altogether, because extremely
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high costs are often predictably associated with specific conditions. In sam-
ples of ten million or more individuals, top-coding may not be needed, since
even random high-cost enrollees will be averaged out, however, for smaller
samples these extreme outliers can have a dramatic effect on individual coef-
ficients. Alternative values for top-coding ranging from $50,000 to $1 mil-
lion have sometimes been used.”” Resetting negative spending amounts to
zero is also commonly done.”®

A second, more dramatic transformation is to use natural logarithms of
spending as the dependent variable. Since annual health spending is often
zero, it is common to add one to spending before taking logs. If negative
values of spending, Y, occur, these must also be eliminated by resetting them
to one. Hence the natural log of Y, LnY, is calculated as

LnY = Ln(max(1,Y + 1)) (3.2)

Tables 3.2 and 3.3 present R-squared, RMSE, and MAE, respectively, for
a variety of model specifications, where explanatory variables vary across
rows, while dependent variables vary across columns. Across the three col-
umns, three different dependent variables are used: untop-coded spending,
$250,000 top-coded spending, and natural log of spending.”’ The R-squared
shown here was calculated in the log form. For comparison across specifica-
tions, predictions from the log linear model need to be transformed back into
their raw dollar level, such models invariably do worse than linear models
once this is done.

Results from four model specifications are shown across rows, with three
concurrent specifications, and one prospective. The first two rows use only
age—sex categorical variables to predict concurrent spending, while the third
row adds 394 DxCG-HCCs variables to the concurrent model. The final row
in each table shows prospective model results, using the same specification
as for the concurrent model. Among the two age—sex models, the first uses
28 age—sex groups, as used by the ACA Marketplace risk adjustment
model,28 while the second row uses 130 age—sex dummies, with sex inter-
acted with 1-year age dummies. The take away from the comparison of the
two age—sex-only models is that saturating the model with annual dummies,
while capturing the full nonlinearity shown in Fig. 3.2, does not meaning-
fully improve model performance by any of the three metrics.

The first column of Table 3.2 shows the results of the model for predict-
ing spending (with no top-coding). Using only age and sex information pre-
dicts 1.5% of the total variation but the fit can be improved simply by
redefining the outcome variable. Indeed, top-coding spending at $250,000
improves the fit to almost 3% of spending variation. This improvement is
explained by the large variation in spending among the top spenders of the
distribution, for which their spending levels are better related to their unob-
served individual characteristics rather than their age or sex. As discussed in
Chapter 4, Risk Sharing, outlier policies such as reinsurance deal with the
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same concerns about outliers as top-codings. Another way of removing the
effect of the outliers is the logarithmic transformation (column 3), which
smooths the variation in spending, specifically for larger values.
Furthermore, because of skewness, this transformation also helps at the bot-
tom tail of the distribution. Numerous studies have shown that the residuals
after a log transformation do a better job of predicting the logged value (e.g.,
Jones, 2011). Simply using the logarithmic transformation improves the
R-squared to over 10% in a model with age and gender only, but the gain is
illusory: payments have to be made in monetary levels, not log of spending.
Every loglinear model estimated to date is inferior in terms of R-squared in
large samples to linear regression models when used to predict levels of
spending while accommodating partial-year eligibles, i.e., for the primary
purpose of risk adjustment models (Winkelman and Mehmud, 2007; Jones,
2011; Ellis et al., 2013a,b).

Transforming the dependent variable also has implications for the preci-
sion of the goodness-of-fit measures. In fact, the confidence intervals around
the R-squared when the data are not top-coded are close to 30% of the point
estimate, even with 21 million observations. These large confidence intervals
arise due to the influence of outliers affecting the unexplained spending vari-
ation in the data. Top-coding these outliers—or removing them completely
from the risk adjustment model—not only increases the R-squared of the
model but also decreases the confidence interval to negligible amounts. The
log transformation has the same impact on the confidence interval since it
also removes the effect of outliers.

Model comparisons based on spending with no top-coding might lead to
misleading results, as the estimated R-squared is sensitive to the particular
draw of observations. In this sense, top-coding the dependent variable before
the analysis is a more robust approach to compare different models.

3.7.3 Diagnostic Hierarchies

Even after grouping diagnoses into a manageable number of discrete catego-
ries, there are a number of strategies for introducing them into a predictive
model. The simplest way is to just include them all, and decide ex ante
which, if any interaction, terms enter in. The problem with this approach is
that for a reasonably well-specified system with over 200 categories, there
are potentially 20,000 two-way interactions terms that could be considered,
with a vastly larger number of three- and higher-level interactions. Machine
learning algorithms can be considered to choose among this large number of
potential interactions; however, they may sacrifice accuracy for simplicity
when too many variables are introduced for consideration.

The overfitting problem is particularly problematic when diagnosis cate-
gories are strongly related, which is to say that they are highly collinear:
either condition A or B is needed in the model but perhaps not both. To
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address this, as well as to reduce sensitivity to endogenous diagnostic cod-
ing, Ash et al. (1989) developed the concept of diagnostic hierarchies, cap-
tured in the Diagnostic Cost Group (DCG) classification system. The DCG
single-hierarchy approach was further elaborated in what came to be known
as the HCC approach that underlies the risk adjustment models used in the
United States for Medicare Advantage, Medicare Part D, and the
Marketplace, as well as in Germany. In the original DCG system 78 disease
categories (or cost groups) were entered into an algorithm in which only
the highest cost or most severe group overall in the sample was used for
predicting individual payments. A version of the DCG approach is still
used in the Netherlands. The HCC system expanded the DCG framework
by considering multiple rather than only one hierarchy. The current CMS
HCC system defines 30 broad body systems when imposing hierarchies, so
that conditions affecting one body system do not affect risk adjusters aris-
ing from other body systems. Rather than the DCG predictions using only
the single most serious condition a patient has in the year, the HCC frame-
work uses one or more of the most serious conditions within each of 30
body systems for prediction.

Consider the following extended example to see how the hierarchical
grouping works. Assume there are two diseases of interest, called A and B.
For prediction, one could consider using dummy variables D,, Dg, and
Dayp = Da-Dg. Several specifications are possible. One possibility is that
A and B are simply additive, so that the first two direct effects are statisti-
cally significant, while the interaction term is not. The insignificance of the
interaction term occurs frequently because spending on most diseases affect-
ing different body systems is additive: the incremental cost of a broken arm
or an allergy diagnosis is hardly affected by coexisting conditions.

Another second possibility is that conditions A and B complicate one
another. Diabetes, cancer, immune disorders, heart conditions, pregnancy,
and liver disorders, for instance, tend to complicate the treatment and hence
the cost of other conditions. For these conditions, not only will D, and Dg
be significant but also their interaction D4 g Will be positive, and including
this interaction term may be desirable. Indeed, the risk adjustment models
used in the United States for Medicare Advantage, prescription drug spend-
ing, and the Marketplace, and the German risk adjustment formula contain a
small number of interaction terms across body systems for some such
situations.

A third and very common possibility is that conditions A and B are
related conditions such that A represents a more serious manifestation of a
given disease than B. For example, condition A might differ from condition
B due to the presence of a complicating condition. Here, D, will have a
higher coefficient than Dg, but for a person with both A and B coded, then
only having the more serious diagnosis A may matter. If true, then when all
three terms, DA, Dg, and D4 are included in a regression, then the Dp g
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dummy coefficient will be equal to the negative of the coefficient on Dg,
signifying no incremental cost of B conditional on A.

Imprecise diagnostic coding in practice increases the frequency of this
third possibility. Physicians choose how much effort to put into coding: even
when a more serious diagnosis is present (diabetes with renal manifestations)
they may only code a less specific condition (diabetes, unspecified) since
that is all that matters for their reimbursement for the current visit. In such
cases, the less specific condition can be uninformative in combination with
the more serious code. If the two codes only appear for the same patient
jointly due to imprecise coding of this form, then a regression model will
estimate the coefficient on D4 p to be the negative of the coefficient on Dy,
just as with the complicating condition example above. For this third possi-
bility, whereby coding is imprecise or only the more serious manifestation
matters, imposing hierarchies makes use of this knowledge to specify a more
parsimonious model and reduce the problem of overfitting. Instead of includ-
ing three terms in the regression, D4, Dg, and Da g, the modeler imposes
the constraint that the coefficients on Dg, and Dy are equal but of oppo-
site signs. Imposing this constraint is numerically equivalent to including
only two terms D4, and Dy A, Where Dy .. 4 is an indicator variable for the
presence of disease B without A being present, which is what imposing a
hierarchy does: only recognizes B when not accompanied by A. In effect,
hierarchies embody a clinical rationale for excluding the vast majority of
potential two-way interactions in the risk adjustment model. The 2017 CMS-
HCC classification system includes 79 HCCs but imposes 57 hierarchical
restrictions that reduce the number of regressors. Pope et al. (2004) docu-
ment that adding additional interactions or omitting hierarchies has very little
impact on model fit.

The ability to use a priori clinical criteria to constrain interaction terms
and exclude variables from a risk adjustment formula is a major argument in
favor of hierarchical classification systems. This statistical argument is true
whether the system uses a single hierarchy, such as the DCG system used in
the Netherlands, or multiple hierarchy systems, such as the various HCC
models used in the United States and Germany. A second and equally impor-
tant rationale is that hierarchies also reduce the sensitivity of formulas to
gaming. One of the simplest ways of upcoding is to add all of the less seri-
ous conditions (cough, chest pain) to patients with more serious conditions
(lung cancer). Additive models, without hierarchies, will tend to keep
increasing predictions as more (less serious) conditions are reported.”’

Similar issues over hierarchies arise with the combinations of diagnostic
and pharmaceutical information. For example, type I diabetes can either be
detected through a diagnosis code, or through prescriptions for insulin. What
is to be done when both signals are encountered? Following Germany, the
2016 proposal for the ACA Marketplace is only to recognize the insulin pre-
scription when the diagnosis has not been recorded, which is a form of
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hierarchy imposed across sources of information. Other possibilities for
informed variable selection also exist when adding demographic information,
or considering models for specialized populations, to which we now turn.

3.7.4 Excluding Risk Adjusters

We have just argued that imposing hierarchies is equivalent to including
interaction terms but constraining the coefficient on the interaction to be the
negative of the coefficient of the lower-cost HCC. A related approach for tra-
ditional risk adjustment is to exclude risk adjusters when estimating the for-
mula due to clinical or policy-motivated criteria when selecting the preferred
risk adjustment model. Traditional risk adjustment often excludes eligibility
or socioeconomic adjusters even when they are highly significant, in order to
avoid undesirable incentives or to reduce unfairness. (See Box 3.3 for an
example involving fairness.) The 2017 HHS-HCC model increased the num-
ber of HCCs from 201 in the CMS-HCC Medicare Advantage program to
264 HHS-HCCs for the Marketplace, of which 137 HCCs were excluded,
leaving 127 HCCs for potential inclusion in the model. Constraints were
then imposed across 26 of these remaining HCCs, thereby reducing the total
number of HHS-HCCs in the model to 101 (CMS, 2016c¢). Although Kautter
et al. (2014) provides a valuable overview of the final HHS-HCC model cho-
sen, details of the process used for the selection of HCCs are not available.
The 10 principles shown in Box 3.2 above likely played a central role. Based
on the earlier work for CMS documented in Pope et al. (2004), principle 2—
excluding conditions that are not predictive, principle 5—encouraging spe-
cific coding, and principle 10—excluding discretionary categories, are
the three most important reasons for omitting HCCs. Principle 6—mnot to
include coding proliferation, is another important reason why some HCCs
are omitted.

3.7.5 Constrained Regression Models

An important new direction for risk adjustment estimation is reflected in a
series of recent papers by Van Kleef et al. (2016), Layton et al. (2016), and
Bergquist et al. (2018) who demonstrate the value of constrained regression
models to simultaneously balance model fit with achievement of other goals.
Van Kleef et al. (2016) extend the conceptual work of Glazer and McGuire
(2002) and argue that selection incentives for specific types of services can
be addressed by using constrained least squares regression techniques. If the
traditional risk adjustment formula allocates too little money for people
receiving home care services, e.g., then imposing constraints on the esti-
mated coefficients can ensure more funding goes to this group, mitigating
selection-related incentives. This method can reallocate funds without
increasing the total budget. Van Kleef et al. (2016) use a large sample of
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Dutch enrollees to show proof of concept in which underpayment for both
physiotherapy and home healthcare services can be completely eliminated in
constrained regressions in which the sum of squared residuals is minimized
while at the same time forcing predicted payments for the group of people
using these two types of services exactly match total spending on this group.
Constraints will change the payments for other groups as well. Notably, as
Van Kleef et al. (2016) show, a number of other previously underpaid groups
have payments increased with the introduction of the constraint on home
care underspending. Funding for some other groups must go down, of course,
to compensate for the increase for the previously underfunded groups.

Constrained regressions can be used to address other objectives of plan
payment as well. Layton et al. (2016) introduce a selection incentive metric
to be minimized while estimating a regression model. In their framework,
rather than estimating a model and then evaluating how well it does at reduc-
ing selection incentives, they choose a social objective function that includes
both selection incentives and profit variation as objectives, and estimate
models that weight both objectives. They illustrate their model using Dutch
data to demonstrate how it can reduce selection incentives for 10 healthcare
services. Constrained regression risk adjustment is attractive conceptually,
and deserving of further research. For practical implementation, it remains to
be seen whether the methodology embodied in the constraint is acceptable to
policymakers, whether the models are sufficiently understandable, and
whether the effects on other groups in aggregate are acceptable.

3.7.6 Quantile Regression Models

An alternative method for incorporating an “optimal risk adjustment” per-
spective concerns into the risk adjustment estimation is exemplified in the
work of Normann Lorenz (2015, 2017). This new approach conceptualizes
insurers’ activities for risk selection as a contest in which insurers compete
to attract enrollees. For the contest success function used in most of the con-
test literature, optimal transfers for a risk adjustment scheme should be deter-
mined by maximizing the Cummings Prediction Measure (CPM) via a
quantile regression for the median. Depending on whether it is easier to
attract healthy or repel sicker subsets of the population, other percentiles
than the median should be estimated. However, quantile regressions for the
median (and other percentiles) result in very biased estimates of the mean
(because the median is smaller than the mean). Therefore, a constraint to
ensure that mean spending is also the mean of predictions can be incorpo-
rated. With this constraint, estimates do not depend on the percentile used,
so the optimal payments do not depend on whether insurers compete in
attracting or repelling individuals. Empirical results show that constrained
quantile regressions increase the CPM somewhat, but computation times for
estimation are still an issue for complex models and very large data sets
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(Lorenz et al., 2017). Whether this approach will prove attractive for policy
adoption remains to be seen.

3.7.7 Machine Learning Methods

Machine learning algorithms provide automated tools to learn adaptively,
based on the data, about the relationships between variables. This can be
attractive since the underlying functional form of the data is generally
unknown, and the algorithms can also select variables from among a large
set of predictors. Incorporation of both investigator knowledge and automa-
tion may help yield improved yet interpretable prediction functions. Given
the complexity involved in designing risk adjustment formulas, there is
growing interest in exploring the potential of machine learning techniques,
particularly as computational demands have become less onerous over time.
In this section, we provide an overview of the use of machine learning for
risk adjustment model selection, focusing attention on the class of nonpara-
metric statistical models of the set of possible probability distributions of our
data.

3.7.7.1 From Objective Functions to Loss Functions

Machine learning algorithms for general prediction problems have been
developed across the computer science, statistics, and data science literature.
The starting point is typically to define the goals for performance of an algo-
rithm, often specified as a loss function to be minimized. One candidate loss
function is to simply use the sum of squared errors commonly used for tradi-
tional risk adjustment, called the general L, loss function:

N
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This L, loss function, which can be used with regression methods or a
machine learning approach, is minimized by the conditional mean of our out-
come, thus we minimize over candidate estimators E(Y|X) of the conditional
mean E(Y|X). For each algorithm (i.e., estimator that takes our covariate pre-
dictors and maps them to the real line as predicted outcome values) we can
evaluate performance based on the chosen loss function and, preferably, out-
of-sample validation criteria. A well-known limitation of the L, loss function
is that it can lead to poor performance when the data deviate dramatically
from the normal distribution, particularly when sample sizes are less than a
million observations.

Other loss functions can be considered including a quasi-log-likelihood
loss for bounded continuous outcomes, which would be an interesting
approach given the bounded nature of spending. This quasi-log-likelihood
loss allows for a transformed continuous outcome variable bounded within
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[0,1] combined with the negative log likelihood loss function often used with
binary outcomes. This approach can also be used to reduce the impact of
outliers on the payment formula without either top-coding or excluding out-
liers. The quasi-log-likelihood loss has been used for continuous outcomes in
earlier statistics literature (Wedderburn, 1974; McCullagh, 1983), and
recently for effect estimation (Gruber and van der Laan, 2010), but has not
been used to date for plan payment risk adjustment or machine-learning-
based prediction. Transformed outcomes on the log scale can also guide the
choice of loss function.

3.7.7.2 Algorithms

There are many broad classes of machine learning methods we might con-
sider for the development of risk adjustment formulas. One of the most
straightforward approaches that can be understood in the context of the
regression-based OLS techniques is penalized regression, which allows for
greater bias in exchange for smaller variance.”” For linear regressions, the
function to minimize can be characterized in its simplest form by:

-1
min {;N(yi—xmz + AR[m} (34)

where the first term is the familiar mean squared error and the second term,
R[p], is the regularizer or penalty function, intended to capture the nature
and extent of the bias accepted, or alternatively to punish the predictive
model for using too many regressors or allowing coefficients to deviate too
widely, which may be a priori implausible. There are many possibilities to
use for regularizer function, including the sum of the absolute value of the
coefficients (referred to as the lasso—least absolute shrinkage and selection
operator—estimator) or the squared sum of the coefficients (a ridge estima-
tor). Since lasso estimators put a penalty on the number of coefficients, they
generate more parsimonious estimators with fewer coefficients (the func-
tional form specification). Ridge regression will produce an estimator with
coefficients shrunk toward zero, but none will be exactly zero. General elas-
tic nets that consider combinations of the ridge and lasso penalties can also
be implemented. Lasso, ridge, and general elastic net estimators have been
used within ensembles for risk adjustment, discussed below.

Decision trees are another popular technique and can be described as
dividing the covariate space based on homogeneity for the outcome. Trees
have become widely used due to their ability to “let the data speak” and dis-
cover potentially important interactions among covariates data-adaptively.
Given the sheer volume of possible interaction terms that could enter a risk
adjustment formula, automating this choice with a tool such as decision trees
may be desirable. To demonstrate briefly the potential advantages of tree-
based methods for capturing unique interactions, consider the following
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simple example. Suppose a substantial increase in spending was associated
with having disease condition A, but only when age is higher than 35. A
regression tree could find such an interaction that was not known a priori nor
simple to include in a parametric regression without some type of data-
adaptive technique to discover it.

Several papers have studied single regression trees as a primary alterna-
tive method for predicting healthcare spending. Relles et al. (2002) examined
the use of a simple single regression tree for payment in inpatient rehabilita-
tion and found that its predictive performance was very similar to other tech-
niques. Other work, by Drozd et al. (2006), explored psychiatric payments
using simple single regression trees, and their results showed an improved
performance of about 20% compared to a proposed traditional nontree-based
estimator. Buchner et al. (2017) implemented a regression tree approach to
assess interaction terms for improving model fit. Using a sample size of 2.9
million individuals from a major German health plan, they obtain an
improvement in the adjusted R-squared of from 25.43% to 25.81%, which
they describe as a marginal improvement. In a similar exercise based on the
Dutch risk adjustment formula of 2014, Van Veen et al. (2017) find an
improvement in the adjusted R-squared of from 25.56% to 27.34%. In gen-
eral, using only a single regression tree will generate a formula with high
variance: averaging over many trees can improve performance. Another pop-
ular method is to create “random forests” that average over many trees (e.g.,
500 or 1000) using bootstrapped samples and random subsets of covariates,
to reduce variability. However, even when incorporating cross-validation,
random forests may still overfit, so it is important to consider imposing con-
straints on the algorithm, such as on the number of terminal nodes, observa-
tions per terminal node, number of trees, or covariates allowed for each tree.

Random forests are therefore a specific type of “ensemble” algorithm,
which we will define broadly as an algorithm that incorporates multiple algo-
rithms, selecting either a single algorithm from among the collection or an
average of the collection of algorithms. Random forests average over only a
collection of trees, whereas a generalization of stacking algorithms (Wolpert,
1992; Breiman, 1996) called “super learning” (van der Laan et al., 2007)
averages over a collection of (potentially) disparate algorithm types that may
search the model space in different ways. This is accomplished by running
each algorithm with K-fold cross-validation and then regressing the spending
outcome on the cross-validated predicted values for each algorithm to esti-
mate the weight vector. A key advantage of a general ensembling approach,
such as a super learner, is that investigators do not need to decide beforehand
which single algorithm to select; there is no penalty for implementing many
in this a priori specified framework. The researcher protects against a poten-
tially poor choice of an estimator by running multiple algorithms.

Rose (2016) developed a super learner for total annual spending in a sam-
ple of MarketScan data comparing the performance of 14 algorithm
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implementations to the super learner based on a validation R-squared, con-
sidering a full set of variables, including demographic information and 74
HHS-HCCs, as well as a data-adaptively selected set of 10 variables identi-
fied by random forests for each algorithm. The collection of algorithms
included OLS, penalized regressions, single regression trees, and random for-
ests, among others. Super learner yielded a minor improvement in R? and the
results also showed that the reduced set of 10 variables retained much of the
predictive performance of the full set in most of the algorithms (e.g., OLS
regression had a validation R-squared of 25% for the full set vs 23% for the
reduced set). Further work is needed to adequately understand the policy
implications of removing such a large number of variables, especially on the
basis of R-squared, without considering predictive ratios and other metrics.
Replication studies in other populations, including Medicare, are ongoing.
Shrestha et al. (2017) present a super learner prediction function for mental
health spending in MarketScan using mental health diagnosis information
and comparing three sets of mental health diagnosis variables joined with
demographic information: HHS-HCCs, AHRQ’s clinical classification soft-
ware (CCS) categories, and HHS-HCC plus CCS categories. Here, OLS
regression was nontrivially outperformed by both super learning (14% better)
and random forests (10% better) with respect to validation R-squared. This
paper also finds CCS categories to be more predictive of mental health
spending than HHS-HCCs. The flexibility of the super learning framework
allowed these comparisons to be a priori specified and run in one global
algorithm: considering many different algorithms with alternative tuning
parameters and comparing different sets of variables within each algorithm.
There are many other machine learning techniques; for a thorough discussion
see Friedman et al. (2001).

Although the machine learning results are encouraging, machine learning
techniques are not ready to replace more traditional risk adjustment models
for plan payment purposes. Machine learning techniques can identify subsets
of variables or interactions to include in more traditional methods, but have
not yet shown their superiority in validated predictive power on large sam-
ples with millions of enrollees. We suspect that this is so for two reasons.
One reason is that the greater computational burdens of machine learning
techniques have until recently meant that the methods were only commonly
used on samples of less than one million observations, which precludes being
able to estimate additive or categorical models that allow as many risk adjus-
ters to be used as in traditional risk adjustment. A second reason is that
machine learning methods generally result in prediction functions that clini-
cians and policymakers find unintuitive or hard to explain. As noted above,
this lack of transparency could, however, be advantageous to prevent strate-
gic responses to the risk adjustment formula, such as by “upcoding” diagno-
ses or undersupplying services to unprofitable enrollees. More work is
needed to understand the policy implications of deploying these techniques.
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3.8 RISK ADJUSTMENT MODEL IMPLEMENTATION ISSUES

We now turn to the implementation of risk adjustment formulas, which is
sometimes called risk equalization. Risk equalization involves choosing the
plan enrollees among whom payments are to be reallocated, and defining
precisely how available funds are used to make payments at the plan level.
Since these allocations depend upon many detailed implementation decisions
that tend to be country-specific, the interested reader should consult the indi-
vidual country/sector chapters in Part II of this volume. Here we try to touch
on some common challenges and selected solutions.

3.8.1 The Population Groups for Which Risk Is to Be Equalized

In Box 3.1 we note that in addition to choosing the sample on which to esti-
mate the formulas, one must also define the population to whom the formula
is applied. The two need not be the same. In the United States, it is often a
completely separate population from the one on which the risk adjustment
formula is estimated. Moreover, many systems decide to equalize payments
only within certain subsets of the full population. In the US Medicaid, and
US Marketplace, for instance, risk adjustment is only used to reallocate funds
within each state, although for the Marketplace, risk sharing is done at a
national level. In Switzerland, risk adjustment and risk sharing are done at a
canton level.

The choice of region, demographic subsets, or an all-encompassing group
for risk equalization is often driven by political considerations. From a risk
perspective, using a national population rather than regional or demographic
subsets would appear to be superior. Adjusting for cost of living differences
may be necessary when doing national equalization, and hence may be a
consideration in using smaller regions.

3.8.2 “Zero-Sum” Versus “Guaranteed” Risk Adjustment

A key implementation issue is how payment flows among plans are calcu-
lated. One approach is “guaranteed payment” risk adjustment, in which pay-
ments to one plan are not affected by the health status of enrollees in other
health plans (Dorn et al., 2017). In this system, typically the regulator speci-
fies the overall mean payment per standardized risk enrollee, and a health
plans’ revenue for an enrollee is the product of this mean payment and the
person’s average risk score. Adjustments are also made for the number of
months eligible or geographic cost factors. This guaranteed payment
approach is used in US Medicare for its Medicare Advantage program and
for its part D prescription drug formulas. Box 3.4 illustrates with hypotheti-
cal numbers how a fixed budget of $100 million might be divided up among
four health plans using normalized risk scores and monthly eligibility counts.
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BOX 3.4 Hypothetical risk equalization with guaranteed (average)
payment

Health  Number Average Renormalized  Risk-adjusted
plan of eligible relative RRS total

months risk score revenue ($)

(RRS)
A B C = B/Mean D = A*C*
of B (Mean
payment)

P1 50,000 0.900 0.874 17,475,728
P2 50,000 1.100 1.068 21,359,223
P3 30,000 1.450 1.408 16,893,204
P4 120,000 0.950 0.922 44,271,845
Totals 250,000 $ 100,000,000
Means (per month) 1.030 1.000 $ 400

A second approach, as used in the Netherlands, Germany, and the US
Marketplaces, is called “zero-sum” risk adjustment in that risk equalization
payments sum up to zero for a specified budget across plans.”’ Conceptually,
in a zero-sum system funds are reallocated from funds with low average risks
or high average revenues and given to health plans with high average risk.
Zero-sum payments can be made to adjust health plan payments, as is done
in the Netherlands, or designed to adjust health plan revenues, as is done in
the US Marketplace. The key feature of a zero-sum payment system is that if
one plan has sicker enrollees and gets more equalization funds, then pay-
ments to other plans must be decreased. The hypothetical example provided
in Box 3.5 illustrating how premium revenue to four health plans from the
previous example (Box 3.4) might be reallocated in a zero-sum manner if
premium revenue determines the size of the total payments and payments to
health plans are calculated as the net differences between their risk adjusted
revenue and their premium revenue. The first five columns in the two text-
boxes are the same. A similar approach can be used if total plan obligations
rather than premium revenue determines total payments to be allocated
among the four plans.

One advantage of zero-sum payment systems is that there is no need to
forecast levels of revenue or total budgets before risk equalization. Zero-sum
payments also insulate the regulator from financial risk. As discussed in van
de Ven and Ellis (2000) and in various country and sector chapters in this
book, diverse institutional arrangements do this equalization in practice using
various sources of funding.



BOX 3.5 Hypothetical risk equalization with “zero-sum” payment

Health plan Number of  Average Renormalized RRS  Risk-adjusted Average Total Net transfers
eligible relative risk total revenue ($) premium premium into plan ($)
months score (RRS) per month (§)  revenue ($)

A B C = B/Meanof B D = A*C* (mean of ) E F=AF G=D-F

P1 50,000 0.900 0.874 17,475,728 400 20,000,000 —2,524,272

P2 50,000 1.100 1.068 21,359,223 400 20,000,000 1,359,223

P3 30,000 1.450 1.408 16,893,204 500 15,000,000 1,893,204

P4 120,000 0.950 0.922 44,271,845 375 45,000,000 —728,155

Totals 250,000 $100,000,000 $100,000,000 0

Means (per month) 1.030 1.000 $400
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3.8.3 Accommodating Lags Between Model Estimation and
Implementation

In risk adjustment payment systems implemented to date, the payment
formula has been estimated using historic data and then implemented on
current experience.’” This introduces a need to consider how adjustments
can be made either to the formula or to overall payments to deal with this
time lag.

In the United States, there is typically a 3—5-year lag between the data
used to calibrate the risk adjustment formula and the year in which pay-
ments are calculated. In the intervening years, new diagnoses or new drugs
and technologies may have occurred. New diagnostic variables are added
to the CMS-HCC model approximately every 2—3 years when the payment
formulas are updated. The HHS-HCC risk adjustment model, originally cal-
ibrated using 2010 data when introduced in 2014, was updated for 2016
and 2017 to use a simple average of models from 2012 to 2014 data, which
enabled changes in coding and cost patterns to be incorporated (CMS,
2016c¢).

Further challenges arise when the risk adjustment method payment
uses guaranteed payment risk equalization, which is used in the US
Medicare and Part D prescription drug risk adjustment programs. In this
case, healthcare cost inflation needs to be estimated and used to update
mean payments, and changes in the demographic or mean risk scores of
enrollees is needed. Whereas a zero-sum equalization system automatically
balances spending and risk score changes over time, guaranteed payment
systems must forecast levels of both the mean payment per normalized
enrollee as well as changes in risk scores into the future when planning
payments.

Both zero-sum and guaranteed payment risk equalization require that
enrollments and potentially other demographic information at the end of the
payment year are available. Hence, payments to health plans are always
made or at minimum adjusted after the end of the year. This is a serious
challenge when using concurrent risk adjustment formulas, since it can take
a number of months for claims to arrive and be fully adjudicated. To deal
with this some systems make interim payments to plans, and in other cases
some portion of payments is held back (in the US funds are “sequestered”
pending final reconciliation). In the US Marketplaces, the 2017 sequestration
rate was 7.1% of payments for risk adjustment and 6.9% of payments for the
reinsurance program (US Department of Health and Human Services, 2016).
Together this means that 14% of plan revenue was withheld pending final
reconciliation of risk-adjusted payments and reinsurance. In the Netherlands,
risk equalization is done by continuing to make zero sum adjustments to rev-
enues for up to 3 years after the payment period (Chapter 14: Health Plan
Payment in the Netherlands).
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3.8.4 The Sources of Funds Used for Equalization

In many countries diverse sources of funds finance payments to health plans.
Revenues can include general taxes; designated taxes; enrollee premiums
(whether calculated as fixed dollar amounts, a percent of income, from an
age—sex schedule, bids from health plans); cost sharing at the time that ser-
vices are received from consumers, or designated (“earmarked”) budgets
funded through other sources such as cigarette or alcohol taxes. A key fea-
ture for risk equalization is that funds from any of these sources can be
pooled and used to reallocate funds to health plans. Funds can be captured
and used either to compensate for a guaranteed payment scheme, or used for
zero sum reallocation.

Along with the diversity of sources of funds used for risk equalization, a
variety of institutional arrangements can be used for risk equalization.
Sometimes a national government agency does redistribution (e.g., the
Centers for Medicare and Medicaid Services in the United States), while
other times it is an autonomous agency (Germany). Van de Ven and Ellis
(2000) characterize two different organizational structures for the entity that
does the equalization, but there are other possibilities, including devolving
responsibilities to individual states (US Medicaid), or an association of pri-
vate health plans (Chile).

Newhouse (2017) raises an important issue often overlooked, bearing
on whether guaranteed payment rather than zero-sum risk equalization is
appropriate. In many countries, there are options outside of the risk-
adjusted pool that can be chosen by consumers. In the United States this
includes traditional Medicare (with a 70% market share—see Chapter 19:
Medicare Advantage: Regulated Competition in the Shadow of a Public
Option), and the private insurance outside of the Marketplace (Chapter 17:
Health Plan Payment in US Marketplaces: Regulated Competition With a
Weak Mandate), or in Germany (Chapter 11: Health Plan Payment in
Germany), the private, nonstatutory insurance plans retain 10% of the mar-
ket and do not participate in the insurance risk equalization. Newhouse’s
analysis implies that if the payment system includes corrections for adverse
selection, then either a guaranteed payment structure is needed or a zero-
sum payment program will need budget adjustments for plans to break
even.

3.8.5 Integrating Risk Adjustment With Risk Sharing

A key theme of this volume is that risk sharing can complement risk adjust-
ment for reducing risk selection incentives, and reducing plan level risk.
Some forms of risk sharing discussed in Chapter 4, Risk Sharing, can be
implemented by modification of the risk adjustment formula. The observa-
tion to make here is that the distinction between risk adjustment and risk
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sharing is blurry. Furthermore, implementation of a risk adjustment formula
should at least take into account the presence of any risk-sharing program
so that risk adjustment adjusts for the risks that plans are actually responsi-
ble for.

3.9 CONCLUDING THOUGHTS

This chapter has attempted to provide an overview of the huge empirical
literature on the estimation, selection, use, and interpretation of risk adjust-
ment models for health plan payment. We have tried to provide abundant
references for those interested in estimating risk-adjustment models. We
end by speculating on a few likely directions for future research and imple-
mentation. First, better use of timing information can be made. There are a
number of new estimation approaches that use hybrid risk adjustment mod-
els, in which both concurrent (year f) as well as prospective (year r—1)
information is used to predict and determine year ¢ payments. More
broadly, using longer prior time periods for risk adjusters, and potentially
using more information about the timing during the year of new informa-
tion appears promising. Second, constrained regression techniques are
another promising direction. The statistical and incentive properties of
these new approaches are just beginning to be understood. Third, there is
enormous diversity across countries in the risk adjusters and methods used.
Opportunities exist for cross-fertilization and a convergence in their
approaches. Fourth, new machine learning algorithms show promise for
better specifying and designing risk adjustment models. Whether these
approaches can satisfy the feasibility criteria that policy decision-makers
seem to desire remains an open question. Fifth, to our knowledge, none of
the existing risk adjustment models has fully taken advantage of the rich
new diagnostic detail included in the new ICD-10 diagnosis system (only
implemented in the United States in 2014) or of the rich new information
contained in electronic medical records or consumer self-reported informa-
tion. Sixth, and finally, researchers need to consider how to incorporate
diverse social risk factors—education, income, language barriers, home-
lessness, and more—into risk adjustment formulas so as to improve fair-
ness and efficiency. Better data, methods, objectives, and payment
formulas lie ahead and suggest a busy future for developers of risk adjust-
ment models.
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ENDNOTES

1.

10.

11.

12.

Van de Ven and Ellis (2000) call this agent the “sponsor,” emphasizing that this agent is
willing to take losses on some enrollees by cross-subsidizing from the gains on others.

. These nine dimensions parallel the dimensions of risk sharing defined in Van Barneveld et

al. (2001) which are discussed in Chapter 4: Risk Sharing of this volume.

. The DxCG-HCC predictive model, (licensed by Verscend Technologies as Version 4.2),

with 394 HCCs is currently used for payment by the Massachusetts Medicaid program
(which covers low-income and high-health-cost individuals) for plan payment (Ash et al.,
2017), and has also been used for risk-adjusted quality and performance measures (Iezzoni,
2013; Song et al., 2011; Ash and Ellis, 2012) where more disease-specific HCCs and greater
predictive power are desirable.

. For a discussion of the rationale for each principle see Kautter et al. (2014). Principles for

including or imposing hierarchies on pharmacy clusters are presented in CMS (2016b).

. see Ash et al., 2000; Pope et al., 2004.
. As discussed in Section 3.3.6, spending for partial-year eligibles has been annualized by

dividing by the fraction of the year for which their utilization is observed.

. In our 2014 MarketScan sample, we discovered 26 people with annualized plan obligations

that exceeded 1000 times the sample mean, and hence covered costs that exceeded $369,000
per month. This including one person who was in the sample costing over $26 million in
less than 12 months. Only four of these individuals were eligible for all 12 months of the
year. Hence dropping partial-year eligibles eliminated 85% of these extreme outliers from
the estimation sample. The last line of Table 3.1 eliminated the remaining three, with a fur-
ther dramatic reduction in skewness and kurtosis, but a modest effect on the mean and CV.

. The challenge of veterans or other secondary insurance enrollees is that they may move

around without being detected, and hence it is difficult to know months of eligibility in a
specific region. The modeling choices are either to assume full-year eligibility in the region
in which a claim is made or to assume eligibility starts only when the first claim is made in
that region. The former may be preferred. Primary insurance plans generally do a better job
at tracking geographic mobility, although seasonal movements still present similar problems.

. Consider an individual that incurs $50,000 of plan obligation in the first 5 days of the year

and then dies. In terms of a daily weighting, this will be a person costing an annualized
$3.65 million dollars per year with a weight of 1.36%. With monthly weighting, this will be
a person costing an annualized $600,000 per year with a sample weight of 8.33%. The latter
observation is much less skewed and will lead to more stable estimation results.

Fig. 3.2 reveals a dip in spending between 63 and 64 years old for both groups, possibly
reflecting an anticipatory effect of postponing treatment until covered by Medicare, or that
sicker workers are more likely to retire early, improving the pool of remaining enrollees, or
the effect of deductibles which make the partial year enrollees have a lower average plan
payments in the final year before exiting to Medicare (Ellis et al., 2017a).

The distinction between claims and encounter records is that the former is used by health
plans to pay providers and charge consumers, whereas encounter records may be recorded in
settings that do not use fee for service reimbursement, and hence may be devoid of the
financial incentives to report the same degree and quality of information. In the United
States and abroad some capitated plans do not require claims, and hence only encounter
records are available.

Revisions to ICD-9-CM introduced by the ICD-10-CM include:

® Relevant information for ambulatory and managed care encounters, such as whether it
is an initial or follow-up encounter.

® Expanded injury codes.

® New combination codes for diagnosis/symptoms to reduce the number of codes needed
to describe a problem fully.



14.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.
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® Addition of sixth and seventh digit classification.
Classification specific to laterality (right versus left side).
® (lassification refinement for increased data granularity.

Existing risk adjusters, and notably the US HCC system, although allowing mappings
with the new ICD-10-CM codes, have not fully taken advantage of their greater specificity
and refinements in the design of their classification and prediction systems. This is impossi-
ble to do here until data on both diagnoses and spending under the new system are
available.).

. It is not hard to find a preventative drug for a high-cost health condition that is itself inex-

pensive, but which is predictive of higher annual spending. Paying a plan a lot for the pre-
scription of this drug creates incentives to overprescribe it.

US Food and Drug Administration, National Drug Code Directory, https://www.accessdata.
fda.gov/scripts/cder/ndc/.

see especially Iezzoni, 2013.

The first author of this chapter participated in unpublished exploratory work that attempted
to use simple lab test results on a moderately large sample and did not find meaningful
increases in predictive measures from doing so once diagnoses were used.

In unpublished related work removed from the manuscript for space, the authors found that
inclusion of self-reported health measures and other survey information improved validation
R-squared values by 1%—3% points depending on model specification.

The concept of retrospective risk adjustment should be reserved for models that use a base
period that follows the prediction period. For example, researchers may want to study the
costs of a year that includes a heart attack, a hospitalization, or a delivery, using information
from a subsequent period, such as the characteristics of the cancer, infection, or newborn
that ultimately resulted. Such a retrospective analysis could also be used to reward (or pun-
ish the lack of) preventive effort.

. (Hybrid risk adjustment is also used sometimes to refer to including diverse risk adjusters

that may differ in source and not just timing.

Glazer and McGuire (2000) coined the term ‘“conventional risk adjustment,” which they
characterize as having the goal of paying providers as close as possible to the amount the
enrollee is expected to cost. Conventional risk adjustment is a statistical and data-oriented
approach that is often characterized as trying to maximize the fit of the predictive model. In
this chapter we use traditional risk adjustment to reflect the attention to selection incentives
and coding accuracy, which lead to the imposition of constraints that intentionally sacrifice
predictive power to improve incentives and fairness.

Sufficient assumptions so that maximizing the R-squared achieves the social optimum are
that plans can discriminate at the individual level, and that there are no other plan payment
features such as premiums and risk-sharing that can affect revenue (Layton et al., 2017).
Fuller et al. (2016) advocates for mutually exclusive categories.

To illustrate with one concrete example, a categorical rate cell approach, if it includes a rare
condition such as HIV/AIDS, it will generally not be able to distinguish the additional costs
of adding further conditions to individuals in the HIV/AIDS rate cell, while an additive
approach is able to make predictions that take into account not only other common condi-
tions, but even other rare ones among the HIV/AIDS patients.

Top-coding has been evaluated in research but is rarely adopted for payment models. See
the two SOA reports (Winkelman and Mehmud, 2007; Hileman and Steele, 2016) for exten-
sive analysis for the commercial setting.

It might seem that a correction for the bias from top-coding might be desired, such as to
multiply all spending by a constant so as to maintain the same sample mean. Once it is
remembered that the purpose of estimating any risk adjustment model is to come up with
RRS, then this bias is immediately rectified once its predicted value, whether Y or YTC, is
divided by its mean.
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26. Negative values for spending can occur in the United States when a health plan reconcilia-
tion reduces the payment to a provider in the year following the original claim. Or it can
occur when a claim reconciliation is incorrectly attributed to the wrong patient, or coverage
for a service in the previous year is denied and the consumer pays the plan for a service pre-
viously paid for by the plan. There is no easy way to correct these negative payments just
using claims data. As described in Pope et al. (2004), the US Medicare Advantage risk
adjustment program leaves observed negative values unchanged in case they are correlated
with specific health conditions, so that resetting spending to zero could introduce a biased

payment for these conditions.

27. We also tested a model that predicts untop-coded spending, but uses the results from esti-
mating the top-coded model. However, this model did not improve our results in any statisti-

cal measure.

28. Age groups for the DxCG model are defined as [0, 1], [2, 4], [5, 9], [10, 14], [15, 20], [21,

24], [25, 29], [30, 34], [35, 39], [40, 44], [45, 49], [50, 54], [55, 591, [60, 64].

29. Consider the following example from the Clinical Classification Software (CCS) system cre-
ated by the Agency for HealthCare Quality and Research (AHRQ, 2017), which has the
great advantage of being open source software. As of 2017, the CCS classification system
allows different degrees of fineness, including 285 mutually exclusive diagnostic categories.
But the CCS system does not propose any suggested hierarchies among CCS categories.
Consider for example two single-level diagnostic categories: CCS 98 (Essential hyperten-
sion) and CCS 99 (Hypertension with complications and secondary hypertension). Here 99
is clearly a more serious manifestation of 98, but 98 will commonly be coded along with 99
on different claims. Although a modeler can include flags for both 98 and 99 and their inter-
action (i.e., three terms) in a model to be considered, it may be preferable to include instead
only two flags: one for CCS 99 and a flag for (CCS 98 but not 99). This saves a degree of
freedom, improves clinical coherence, reduces overfitting, and reduces the incentive for

upcoding.

30. For a brief economist-accessible description of penalized regressions for prediction, see

Kleinberg et al., 2015.

31. The budget to which the risk equalization is applied needs not be the total budget of the
health plans. In the Netherlands, for instance, health plans can charge an additional premium
to enrollees. These funds are not included in the zero-sum budget that is then allocated
across plans. The payments are still zero-sum in the sense that if one plan has a higher risk
score from coding more disease, its revenue increases by decreasing the payments to other

plans.

32. In theory, the principles for estimating the payment model could be specified and the con-
current risk adjustment formula could be estimated even after the utilization and claims
were observed. This has been done in some pay-for-performance systems, such as is
described in Vats et al. (2013) for one health plan in Albany New York. High-quality data

and speedy action would be needed, along with tolerance for delayed payments.
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The extreme skewness of medical spending — in any one year, the top five per-
cent of the spenders account for half of spending — emphasizes the money at
stake for plans that insure bad risks at average rates.

(Newhouse, 1996, p. 1245)

4.1 INTRODUCTION

The three primary tools of a health plan payment system are pricing of health
plan premiums, risk adjustment, and risk sharing. This chapter is concerned
with the third of these tools. Risk sharing can be combined with premium
regulation and risk adjustment to improve the performance of the health plan
payment model. More specifically, risk sharing can be very effective in pro-
tecting health plans against financial risk (e.g., due to skewness of spending
or any risk associated with system reform) and in mitigating problems
related to risk selection (such as inefficient sorting of consumers into health
plans and actions by insurers to attract profitable consumers and to deter the
unprofitable ones).

In health insurance parlance, “risk” sometimes means simply ‘“cost,”
with the implication that the realization of healthcare cost for an individual
is uncertain.' “Risk sharing” in this context is thus synonymous with “sup-
ply-side cost sharing,” moving financial responsibility for some of the
(uncertain) costs of health care in a population away from the plan to the
regulator (or other reinsurer).” The cost sharing is supply-side in contrast to
the demand-side cost sharing that takes place in the form of deductibles,
coinsurance, and coverage limits. From the standpoint of a health plan,
demand-side cost sharing transfers financial responsibility for some of the
healthcare costs to consumers, whereas supply-side cost sharing transfers
some financial responsibility to what we will refer to here as a regulator,
usually a public agency. Demand-side cost sharing generally appears on the
Risk Adjustment, Risk Sharing and Premium Regulation in Health Insurance Markets.
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BOX 4.1 Health plan risk (cost) sharing with a consumer and the
regulator: an example

Demand-Side Cost Sharing: the consumer has a $500 deductible after which
20% coinsurance applies up to a maximum on total out-of-pocket spending of
$2500. The consumer would be fully covered after spending $10,500.

Supply-Side Cost Sharing: the regulator covers 20% of costs after $60,000
total spending per consumer.

Plan Obligations: What is not paid by the consumer or the regulator. For
example, if a person spends $75,000 on health care, $2500 would be paid by
the consumer and 0.2(75,000 — 60,000) = $3000 would be paid by the regula-
tor as reinsurance, leaving the plan obligation at $69,500. In addition, the health
plan may have to pay a reinsurance premium to the regulator.

front-end of coverage (e.g., deductibles) and often does not apply to ranges
of high costs (i.e., most schemes include limits on total out-of-pocket
spending rather than limits on total coverage). Supply-side cost sharing
most frequently applies to costs on the back end. Box 4.1 gives a particular
example of a health plan design (in dollars) with both demand- and supply-
side cost sharing, and illustrates how both of these features work to deter-
mine plan obligations.

Fig. 4.1 shows the same plan graphically, depicting the distribution of
financial responsibility for healthcare costs among the consumer, the health
plan, and the regulator. The range of the plan’s responsibilities falls in the
middle section (shaded in the figure). Just as the plan sits on top of the con-
sumer and takes responsibility for most of the costs above a deductible, pro-
tecting the consumer against financial risk, the regulator or reinsurer sits on
top of the plan and takes responsibility for a share of the costs above a rein-
surance threshold.

4.2 MOTIVATIONS FOR RISK SHARING

Risk sharing can supplement risk adjustment and premium regulation. Some
of cost risk is predictable and may be accounted for by the risk adjustment
formula.” To the extent that predictable cost variation is not accounted for
by risk adjustment, risk sharing can be an effective way to contend with
selection problems. Another component of costs/risks is the “unpredictable”
component not captured by the risk adjustment formula, and this component
can be quite large for a high-cost person. Risk adjustment models are inevita-
bly subject to underprediction for very high-cost cases since they are based
on predicted means conditional on the risk adjustor variables. As we show
empirically later in this section, profits and losses for a plan, even after tak-
ing account of risk adjustment, strongly depend on the proportion of
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FIGURE 4.1 Plan obligations with some demand-side cost sharing and some supply-side risk
sharing.

high-cost cases. High-cost cases thus threaten plan viability, especially for
smaller plans, and may discourage plan entry and efficient pricing. Risk
sharing is an effective way to contend with these types of problems. In sum,
the two principal motives for risk sharing are mitigating problems related to
risk selection not dealt with by risk adjustment and plan risk protection
(including any risk associated with system reform).

4.2.1 Protecting Plans Against Financial Risk

The distribution of healthcare costs in a year is highly skewed, with a small
share of the high-cost cases accounting for a large share of the costs, an
empirical regularity documented in many European and US contexts.” Cattel
et al. (2017) trace spending patterns under the Dutch national health insur-
ance in 2013, with some results shown in Fig. 4.2. The nine bars on the left
(10—90) show the mean per-person spending for the bottom nine deciles and
the 10 bars on the right (91—100) show the same information for the top
decile split into percentiles. The distribution is highly skewed: the top per-
centile (100) accounts for 24% of total spending. The top decile (91—100)
accounts for 62% of total spending.

In an updated version of the data used to calibrate plan payment models
in the US Marketplaces, Layton and McGuire (2017) find a similar pattern: a
few very high-cost patients account for a large share of annual costs. In the 2
million people, the 99th percentile of spending (identifying the top 1% of the
insured population) was $67,393 and above. This 1% of the population
accounted for 28% of total costs. The top 10% of the population, those
spending more than $10,537 in a year, accounted for 70% of all spending.
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FIGURE 4.2 Mean annual medical spending per decile/percentile based on administrative
information of the entire Dutch population in 2013 (N = 16.75 million).

Notes: Spending includes hospital care, pharmaceuticals, ambulatory care, and primary care,
among others, but excludes mental care, long-term care in nursing homes, and home care.
Source: Cattel, D., F. Eijkenaar, R.C. van Kleef, R.C.J.A. van Vliet en A.A. Withagen-Koster,
2017. Evaluatie normbedragen van somatische risicovereveningsmodellen 2010-2013 (English
translation: “Evaluation of the payment weights of the risk equalization models for somatic care
in 2010-2013”), Research report, Erasmus University Rotterdam.

The average spending in the top decile was $35,175, more than 35 times the
median spending.

Risk adjustment, paying more for enrollees predicted to be high-cost,
helps in plan financial protection, but tends to systematically underpredict
for persons with high realized costs, a result found, e.g., in the US Medicare
program (Table 3 in Brown et al., 2014). After estimation of the risk score
for each individual based on the HHS-HCC model used in the US
Marketplaces, Layton and McGuire (2017) computed the difference between
actual spending and the spending predicted by risk adjustment. Such an
approach isolates the portion of high costs not captured by the risk adjust-
ment model. The few high-cost cases impose plan losses, even with risk
adjustment. Fig. 4.3 presents average profits after risk adjustment by selected
percentiles of spending. Plans lose, on average, $69,787 for persons in the
top 1% of spenders. Enrollees are profitable over a large range of cost. Risk
adjustment leads to a nearly flat distribution of profits of around $2000 per
person from the 1st to the 60th percentile of the spending distribution. Plans
make money on average on all enrollees up through the 80th percentile of
spending. Even after application of sophisticated risk adjustment models,
high-cost cases remain a financial threat to plans.

Note that although Fig. 4.2 for the Netherlands and Fig. 4.3 for the US
Marketplaces have the same horizontal axis, however the vertical axis tracks
different things. Fig. 4.2 graphs total cost by place in the cost distribution,
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FIGURE 4.3 Distribution of gains and losses post risk adjustment for deciles/percentiles of
costs in the US Marketplace population.

Notes: This figure presents average profits for each decile/percentile of spending. Profits are
equal to simulated revenues minus costs. Simulated revenues are based on the Marketplace trans-
fer formula and incorporate risk adjustment but not reinsurance. Layton, T.J., McGuire, T.G.,
2017. Marketplace plan payment options for dealing with high-cost enrollees. Am. J. Health
Econ. 3(2): 165—191.

whereas Fig. 4.3 graphs gain/loss post risk adjustment by place in the cost
distribution.

Variance in healthcare costs is even more concentrated in the high-cost
cases than cost itself. Because of the squaring property of a measure of vari-
ance,” the contributions to the variance in spending are more highly skewed
than the contributions to the mean spending. Among the 2 million enrollees
(a different 2 million than in the study by Layton and McGuire mentioned
above), the top 1% of the spending distribution accounts for 27.7% of the
spending (this is the statistic usually reported) but 85.4% of the variance
(Geruso and McGuire, 2016). Fig. 4.4 depicts the skewness of costs and of
variance of costs based on these results.

In finance, a high variance of return on a portfolio of investments is a
measure of risk. Exposing insurers to large cost risk can adversely affect the
health insurance market by discouraging plan entry by small innovative
plans, and causing plans to raise prices to compensate for bearing risk. In the
US Marketplaces, reinsurance provided some protection to plans against this
high-cost risk and encouraged entry and lowered initial prices in the
Marketplaces. In interviews with the GAO (2015, p. 33), insurers participat-
ing in the Marketplaces cited reinsurance as positively influencing their entry
decision, with some reporting that reinsurance was the most important of the
premium stabilization programs. Industry analysts cite loss of reinsurance
protection as a contributor to high anticipated premium increases for 2017.°
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FIGURE 4.4 Skewness in spending and variation in spending.
Notes: Figure taken from Geruso and McGuire (2016). The bars show the fraction of population,
total costs, and sum of squared residuals (a measure of variation) for various population groups.

(Recent regulations for payments in the Marketplaces reinstate a form of
reinsurance, though with a much higher attachment point. See Chapter 17:
Health Plan Payment in US Marketplaces: Regulated Competition With a
Weak Mandate for some discussion.)

The best way to reduce the variance in returns in a plan’s portfolio of
health-cost risks is to target the losses on the very high-cost cases, a task
well-suited to risk sharing.

4.2.2 Contending With Selection Problems

More important than protecting plans against risk is the objective of mitigat-
ing problems related to risk selection, such as inefficient sorting of consu-
mers into health plans and actions by insurers to discourage enrollment by
the loss-imposing high-cost cases. This fundamental argument for risk shar-
ing was made by Newhouse (1996) who cast the choice about risk sharing as
a tradeoff between selection and cost containment.

A central theme of this volume is that unpriced risk heterogeneity might
lead to selection problems. By compensating for predictable cost variation
risk adjustment mitigates unpriced risk heterogeneity. Even highly developed
risk adjustment models, however, such as the Dutch risk equalization model,
systematically over/undercompensate health plans for certain groups. For
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example, Van Kleef et al. (2016) show that the Dutch model of 2016 under-
compensates for groups of consumers with high expected spending such as
those who report ex ante that they suffer from one or more chronic
conditions.

The HHS-HCC model used in the US Marketplaces systematically under-
pays for persons with some common chronic illnesses. Using an updated ver-
sion of the data used for calibration of risk adjustment models in the
Marketplaces, Layton et al. (2017) find that underpayments expressed as a
percent of average costs for the groups are cancer (8.0%), diabetes (4.4%),
heart disease (17.5%), and mental illness (19.3%).

Risk sharing, like risk adjustment, can mitigate unpriced risk heterogene-
ity and thus can be used as a strategy to contend with selection problems.

4.3 FORMS OF RISK SHARING

Van Barneveld (2001) identifies four dimensions of risk sharing (see
Box 4.2). Since multiple options are available for each aspect, risk sharing
can take numerous forms. In this chapter we will focus on four of the most
common forms, i.e., proportional risk sharing (Section 4.3.1), reinsurance
(Section 4.3.2), high-risk pooling (Section 4.3.3), and risk corridors
(Section 4.3.4). In terms of Van Barneveld’s taxonomy these forms mainly
differ in terms of the group of enrollees for whom (some of) the risk is
shared and the extent of the risk that is shared.

Risk-sharing modalities can be combined with risk adjustment or even
with each other (e.g., reinsurance and risk corridors as in the US
Marketplaces through 2017). In this section, however, we present each of the
major forms of risk sharing in isolation.

BOX 4.2 Four dimensions of risk sharing

1. The group of members for whom (some of) the risk is shared (e.g., the entire
population, people with spending above a certain threshold, or a specific
group of high-risk people)

2. The types of care for which the risk is shared (e.g., for the total benefit pack-
age, specific services, or specific cost elements of services)

3. The extent of the risk that is shared (e.g., a proportion of total spending,
spending above a threshold, or a proportion of spending above a threshold)

4. The price that insurers have to pay to share some risk (e.g., a flat-rate pre-
mium, a risk-rated premium, or no premium in case the pool is financed by
the regulator)

Source: Van Barneveld et al. (2001).
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4.3.1 Proportional Risk Sharing

The simplest form of risk sharing is proportional risk sharing, where a plan
is paid a fixed combination of a prospective component and a cost-based
payment. Suppose the population average spending is X and the spending
during a year for person i is x;. In a proportional risk sharing arrangement,
the plan is paid Xx + (1 — A)x; for person i where (1—)) is the portion of the
risk (cost) retained by the regulator. As A approaches 1 the payment system
becomes fully prospective, and as A approaches O it becomes fully cost-
based. The incentive properties of what has been referred to as a “mixed sys-
tem” were first studied in the context of provider payment (Ellis and
McGuire, 1986),” and were generalized and applied to plan payment by
Newhouse (1996). The prospective component, X from above, can be risk-
adjusted. Box 4.3 describes a modality of proportional risk sharing currently
applied in Belgium.

Some analytic properties of a mixed system can be described easily, use-
ful for introducing the power of risk-sharing methods for improving the per-
formance of a health plan payment system. The key observation is this: a
little bit of proportional risk sharing can substantially improve the fit
between payment and cost. To make this concrete, consider the risk-
adjustment model used for prospective payments to Medicare Advantage
plans in the United States (described in Chapter 19: Medicare Advantage:
Regulated Competition in the Shadow of a Public Option) containing about

BOX 4.3 Proportional risk sharing in Belgium

In Belgium the total budget for healthcare expenditures (called w here) is distrib-
uted over the insurers according to a weighted formula:

RAS, g,
= —+ -
F, ( » ) rw S E (1= rw,

where RAS, stands for the risk-adjusted subsidies of insurer v and E, is its actual
cost. The interpretation of this expression is obvious: only a fraction r of the bud-
get w is distributed on an ex ante (risk-adjusted) basis, the remainder is distrib-
uted on the basis of actual cost. In terms of Van Barneveld’s taxonomy, this
modality can be described as follows:
1. The group of members for whom some risk is shared: the entire population
2. The types of care for which the risk is shared: all services covered
3. The extent of the risk that is shared: 1—r
4. The price that insurers have to pay to share some risk: (22%)(1 = r)w

See Chapter 7, Risk Adjustment in Belgium: Why and How to Introduce
Socioeconomic Variables in Health Plan Payment, for more details about health
plan payment in Belgium.
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BOX 4.4 The R-squared equivalent of a mixed system

R-squared measures the portion of variation in costs “explained” by the risk-
adjustment model predictions. In a mixed system, the “prediction” is a weighted
average of the population mean and of actual costs. Writing the mixed system in
general form with a weight of X on the population mean cost and (1—\) on the
individual’s realized cost, the predicted value for person i is:x; = AX — (1 = M)x;.
The R-squared equivalent of explained variance can be expressed as usual as 1
minus the “unexplained variance” as a function of A:

=A== 0x)
> (xi—x)’

In the text we mention the example of A = 0.9 (90% of the weight on the
mean) and the formula shows R-squared equivalence is 1—(0.9)% or 0.19.

71— )2,

R-squared of mixed system with (\) =1

100 variables and decades in development. The R-squared statistic describing
the fit of predicted to actual spending at the person level is about 0.11.
Proportional risk sharing of only 6% in combination with a simple flat pro-
spective payment set equal to the population average, with no risk adjust-
ment at all, can attain the same fit at the person level. Specifically, a mixed
system in which a health plan is paid 94% of the overall population average
and then 6% of the actual costs of an enrollee produces a fit of payments to
costs with an R-squared equivalent of 0.11.° This level of fit can be calcu-
lated and holds true for any underlying data. In other words, the R-squared
equivalent of a proportional risk-sharing plan can be calculated without any
data analysis (see Box 4.4).

A mix with more proportional cost sharing can easily outperform the cur-
rent Medicare Advantage model in terms of person-level fit. A mixed system
90/10 with 90% of the weight on the population average and 10% on costs
produces an R-squared equivalent of 0.19, almost twice the fit of the current
model. To give just one more example, a 50/50 mix produces an R-squared
equivalent of 0.75, vastly exceeding the fit of any risk adjustment formula.
Box 4.4 shows the general formula relating the degree of mix to the R-
squared equivalent.

While R-squared is an appropriate measure for indicating the extent to
which a certain payment system mitigates a plan’s financial risk, it may not
be the best metric for measuring the extent to which a payment system miti-
gates selection problems. As will be discussed in Chapter 5, Evaluating the
Performance of Health Plan Payment Systems, the appropriate selection met-
ric depends on the particular selection problem to be analyzed and the under-
lying market mechanisms. For example, when it comes to measurement of
incentives for health plans to select in favor or against particular groups, pre-
dictive ratios and measures of under/overcompensation are more meaningful
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than the R-squared, improvements in these measures can also be readily
described when risk-sharing takes the form of a simple mix.” Our purpose
beginning with proportional risk sharing is to preview the power of risk shar-
ing generally, and to set the stage for the value of risk sharing targeted at the
high-cost range of the cost distribution.

4.3.2 Reinsurance

Reinsurance generally takes the form of the reinsurer (perhaps the regulator)
paying a share of costs of an individual (sometimes referred to as the “coin-
surance”'o) above a threshold (sometimes referred to as the “attachment
point”). For example, reinsurance might be defined by a threshold of
$60,000 and a reinsurer coinsurance share of 80% as in Box 4.5. Then, if a
person has realized costs during a year of $160,000, the reinsurance portion
is 0.80*($160,000—$60,000) = $80,000. Reinsurance would return nothing to
the plan if costs were below $60,000 for an enrollee during a year.
Reinsurance payments need to be financed in some way, such as from the
public sector, or from a small premium the regulator might assess on every
enrollee.

The favorable properties of reinsurance in individual health insurance
markets have been appreciated for some time (Schwartz, 2006; Van
Barneveld, 2001). In many empirical contexts, research shows that reinsur-
ance is very effective at fitting individual-level plan payments to plan liabili-
ties for high-cost cases using numerous data sets from the United States,'' as
well as in data from the Netherlands (Van Barneveld et al., 1998, 2001).

BOX 4.5 Reinsurance in the US Marketplaces

Section 1341 of the ACA created a reinsurance program for the first 3 years of
the Marketplaces, from 2014 to 2016. In terms of Van Barneveld’s taxonomy,
reinsurance in 2014 took the following form:

1. The group of members for whom some risk is shared: all enrollees.

2. The types of care for which the risk is shared: all services covered.

3. The extent of the risk that is shared: 80% of a health plan’s annual costs for
an enrollee above an “attachment point” of $60,000 and up to a $250,000
cap (HHS, 2012). The attachment point was raised (and thus the reinsurer
share was decreased) in 2015 and 2016. Plans were expected to buy com-
mercial reinsurance covering costs above $250,000.

4. The price that insurers have to pay to share some risk: a flat-rate premium
determined by the Treasury and set annually, i.e., assessed for all covered
lives in nongrandfathered health plans in the United States, including some
self-funded plans (see Chapter 17: Health Plan Payment in US Marketplaces:
Regulated Competition With a Weak Mandate).
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Schmid and Beck (2016) use data from one large private insurer to simu-
late the properties of reinsurance in Switzerland. As explained in Chapter 16,
Health Plan Payment in Switzerland risk adjustment model from 2012 to
2016 was based on age, gender, and prior hospitalizations, so we can expect
reinsurance to make big improvements in the fit of payments to costs. (In
2017, pharmacy groups were added as a risk adjustor.) The R-squared of the
current risk adjustment formula is about 0.15, and this goes up to about 0.41
with a reinsurance threshold of 60,000 CHF and a reinsurance coinsurance
rate of 80% (see their Table 1).

Schillo et al. (2016) study a plan to finance high-cost cases in Germany
in which a plan receives extra reimbursement for enrollees with large “fund-
ing gaps,” defined as the difference between actual expenses in a year and
the capitation amount associated with the risk adjustment model.'” At thresh-
olds beginning at 15,000 euros, the fit of payment to costs jumps from
27.6% with risk adjustment only to 78.1% (Table 2 in Schillo et al., 2016).

Layton and McGuire (2017) study how reinsurance protects health plans
from the unpredictable appearance of high-cost cases within their covered
population. They evaluate some properties of continuing a reinsurance fea-
ture for the US Marketplaces for 2017 and beyond, using an updated version
of the data used for calibrating Marketplace risk adjustment models. All of
their analyses study the contribution of reinsurance to plan risk reduction
over and above the risk adjustment model used in the Marketplaces. The
reinsurance options vary in attachment points from a high of $1 million to a
low of $100,000, all with a reinsurer coinsurance share of 80%."*

Some results from Layton and McGuire (2017) are summarized in
Table 4.1. For reference, the first column shows results for a risk-adjustment
model only (i.e., with no reinsurance). The payment system fit (the same as
R-squared with risk adjustment only) is 0.438 with the concurrent HHS-HCC
model. Simulations taking random draws from the population find that a
health plan with 10,000 enrollees would lose more than 5% of revenues in
a year about 5.4% of the time. This is referred to as the “risk of ruin” in
the table.

The first two rows of Table 4.1 characterize the “touch” of reinsurance in
terms of people and dollars. At a high attachment point of $1 million, only
0.002% of the population, only 2 in 100,000 people, are affected by reinsur-
ance. The percent of costs affected is of course higher since costs are con-
centrated in this group, but still, well less than 1% of costs are impacted by
reinsurance. The payment system fit, however, is incremented notably to
0.499. Reducing the attachment point to $500,000 still touches only 1% of
costs, but adds 0.13 to the payment system fit. Risk of ruin also falls steadily
as the attachment point is lowered, and it is basically eliminated at an attach-
ment point of $100,000. This analysis shows that fit at the individual level
and plan risk of large losses are reduced effectively with reinsurance at
attachment points affecting a very small share of the population.'*
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TABLE 4.1 Properties of Reinsurance at Various Attachment Points

Attachment point N/A $1,000,000 $500,000 $100,000
Risk adjustment
only
Percent of people N/A 0.002% 0.020% 0.530%
above attachment
point
Share of dollars N/A 0.22% 1.01% 9.95%
above attachment
point
Payment system fit 0.438 0.499 0.572 0.784
“Risk of ruin” for a 5.4% 4.3% 3.1% 0.3%

health plan with
10,000 members

Data are 2M sample from MarketScan described in Layton and McGuire (2016), and updated
version of the data used to calibrate plan payment models in the US Marketplaces. All reinsurance
programs feature 80% reinsurer coinsurance. The table presents statistics describing high-cost
cases in our sample. Each column shows the number of people above a cutoff, the percent of
people above a cutoff, and the share of dollars covered by reinsurance for a given cutoff. The
“attachment point” is the cutoff. Risk adjustment model is the concurrent version of the HHS-HCC
model. Risk of ruin is defined as the probability of costs exceeding revenues by at least 5% for a
health plan of size 10,000 members.

A number of research papers assess the extent to which reinsurance miti-
gates health plans’ incentives to attract or deter particular risk groups. They
do so by calculating conventional metrics of over/underpayment for certain
groups or the more sophisticated metrics discussed in Chapter 5, Evaluating
the Performance of Health Plan Payment Systems. Unsurprisingly, since
reinsurance adds revenue for enrollees that would otherwise be financial
losers, it mitigates selection problems. Zhu et al. (2013) use survey data
from the United States to study selection incentives for four major disease
groups (heart disease, cancer, mental health, and diabetes) in payment system
alternatives for the US Marketplaces. The metric is a predictive ratio, where
the numerator is the total payments a plan receives for a group and the
denominator is the total cost for the group. Adding reinsurance to a prospec-
tive risk-adjustment payment formula pushes the predictive ratios towards
1.0 for all groups as the reinsurance attachment point is lowered. Using the
same large health insurance claims database used to calibrate risk adjustment
models for the Marketplaces in the United States, Layton et al. (2017) calcu-
late predictive ratios for these same four disease groups adding reinsurance
of 80% with a $60,000 attachment point to a prospective risk adjustment
model. The predictive ratio for the cancer group moves from 0.64 to 0.80,
and the predictive ratios for other groups improve as well. The authors apply
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a version of the more economic-based selection incentives discussed below
and in Chapter 5, Evaluating the Performance of Health Plan Payment
Systems, and show that a prospective risk adjustment model with reinsurance
matches the performance of a concurrent risk adjustment model in
Marketplaces in terms of incentives for selection.

4.3.3 High-Risk Pools

High-risk pooling (HRP) can be useful to protect health plans against high
spending of an identified group of high-risk enrollees. Usually, enrollees are
assigned to the HRP pool ex ante on the basis of information known before
the start of the contract period (in contrast to reinsurance which relies on
ex post or realized costs). The workings of an HRP can vary according to
(1) the regulator or other agent doing the assignment and (2) the rules used
for assignment. Regarding the first aspect, the regulator decides on a rule
and administers it, possibly with the assistance of the health plans them-
selves. With respect to the second aspect, prior high cost, prior diagnosis, or
prior rejection by private health insurers could all serve to identify high-risk
enrollees.

Based on data from the Netherlands, Van Barneveld et al. (1998, 2001)
examined the extent to which HRP would mitigate health plans’ incentives
for risk selection and compared the outcomes with those of reinsurance and
proportional risk sharing. By keeping the amount of money involved in risk
sharing fixed (and thereby keeping cost containment incentives roughly con-
stant), the authors find that HRP leads to greater reductions in selection
incentives (in terms of under/overcompensations) than the other forms. The
intuitive explanation for this finding is that HRP does a better job in moving
additional funds to specific ex ante risk groups. So, HRP targeted at groups
for which selection concerns are greatest, can outperform reinsurance and
proportional risk sharing. Van Barneveld et al. (1998, 2001) do not explicitly
examine other types of selection problems such as inefficient sorting of con-
sumers into health plans. It can be expected, however, that in any case where
selection problems are related to identifiable groups, HRP can be an effective
measure to mitigate these problems.

To the best of our knowledge, no country has implemented HRP so far as
part of a national health insurance policy. In the Netherlands, however, the
regulator was very close to implementing the form of HRP described in
Box 4.6. In the almost-implemented Dutch system described in Box 4.6, the
identified high-risk individuals would have been kept in the main health
insurance pool, but special risk-sharing provisions were proposed for their
costs.

Van Kleef and Van Vliet (2012) studied the properties of the HRP con-
sidered in the Netherlands and described in Box 4.6, illustrating design
choices for an HRP and the tradeoffs involved. They examined the effects of
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BOX 4.6 High-risk pooling considered for implementation in the
Netherlands

In the Netherlands, the following modality of high-risk pooling was considered

for implementation in 2012:

1. The group of members for whom some risk is shared: those belonging to the
top 15% of spending in each of three previous years (to be determined by
the regulator)

2. The types of care for which the risk is shared: all services covered by the
benefit package

3. The extent of the risk that is shared: a proportion p of realized costs with p
such that the average undercompensation of those in the high-risk pool
equals zero

4. The price that insurers have to pay to share some risk: a proportion of the
prospective payment for enrollees not assigned to the high-risk pool
(Instead of implementing HRP, the Dutch government finally decided to

include multiple-year high costs as a risk adjustor in the risk equalization model.)

TABLE 4.2 Mean Costs and 85th Percentile of Costs Covered by the
Dutch Basic Health Insurance in 2004, 2005, and 2006

Year Mean costs in euros (std dev) 85th percentile of costs in euros
2004 1369 (5081) 1668
2005 1571 (5297) 2054
2006 1568 (5209) 2087

Source: Van Kleef, R.C., Van Vliet, R.C.J.A., 2012. Improving risk equalization using multiple-year
high cost as a health indicator. Med. Care 50(2), 140—144.

HRP as a supplement to a sophisticated risk equalization model (based on
the Dutch approach) including demographic risk adjustor variables, socioeco-
nomic variables, pharmacy-based cost groups, and diagnoses-based cost
groups. As a first step in their empirical analysis, they estimated this risk
equalization model using 2007 information on costs and risk characteristics
of about 14.9 million enrollees (R-squared = 0.2465). In a second step, they
identified enrollees whose costs were in the top 15% in each of the years
2004—2006. Table 4.2 presents the cost thresholds that had to be exceeded
in these years to become eligible for the high-risk pool. The choice of a
look-back period of 3 years was based on the judgment that a period of just
1 or 2 years would include too many people with a temporary condition
while a period of 4 or more years would exclude too many people who just
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incurred a long-term condition. Enrollees exceeding the 85th percentile in
each of the years 2004—2006 represented 4.6% of the population in 2007.
The mean realized spending for this group in 2007 was 9140 euros, while
the mean predicted spending was 6567 euros, implying an undercompensa-
tion of on average 2573 euros per person per year (= 6567 — 9140).

In a third step, the prospective risk equalization payment was supplemen-
ted with the HRP option described in Box 4.6. The value of risk sharing p
necessary to eliminate the initial undercompensation of the high-risk group
turned out to be 0.28. In order to finance the retrospective compensation,
health plans would have to pay a proportion of 0.10 of predicted spending
for enrollees not assigned to the high-risk pool. In terms of our classification
of risk-sharing options, this HRP could also be described as proportional risk
sharing, with proportion p, for a subset of the population in the pool.

The HRP described here eliminates the initial undercompensation of the
high-risk group as well as the initial overcompensation of the complementary
group. Table 4.3 shows the effect of HRP for another split of the population,
i.e., those with undercompensation in each of the years 2004, 2005, and
2006 (4% of the population) and the complementary group (96%). Though
HRP does not fully eliminate the under/overcompensation for these groups,
incentives for risk selection are substantially mitigated compared to risk

TABLE 4.3 Predictive Ratios (PR) in 2007 for Subgroups Based on
Undercompensation in 2004—2006, After Applying the Risk-Equalization
Model of 2010 (Estimated on Administrative Data From 2007; N = 14.9
million) Supplemented With High-Risk Pooling

Subgroup Population Mean PR in 2007 PR in 2007 after
frequency  actual after applying  applying the risk-
in 2007 costs in  the risk- equalization

2007 equalization model 2010 plus
model 2010 high-risk pooling

Not 3 X 4% 6107 1.07 1.04

undercompensated

in 2004—2006

3 X 96% 1563 0.52 0.72

undercompensated

in 2004—2006

Predictive ratio equals the total compensation divided by realized costs. The modality of high-risk
pooling applied here is that health plans receive a proportion p of realized costs for enrollees
whose costs were in the top 15% in each of the years 2004—2006. Proportion p equals 0.28 and
was chosen such that the expected undercompensation in 2007 for the group with spending in the
top 15% in each of the years 2004—2006 was eliminated.

Source: Van Kleef, R.C., Van Vliet, R.C.J.A., 2012. Improving risk equalization using multiple-year
high cost as a health indicator. Med. Care 50(2), 140—144.
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equalization alone. At the same time, however, the retrospective compensa-
tion reduces incentives for efficiency, since the health plans’ compensation
for year t becomes dependent on realized costs in year t in this form of HRP.
More specifically, health plans will be liable for on average “only” 72 cents
of each euro spent on the high-risk group.

HRPs can be structured in other ways, and need not involve supply-side
cost sharing. Prior to the ACA in the United States, 35 states operated high-
risk pools, with eligibility mostly determined by having a “preexisting condi-
tion,” which interfered with enrollment in individual health insurance mar-
kets when insurers had the ability to exclude enrollees based on prior
conditions (Pollitz, 2016). States regulated premiums, but these were gener-
ally higher than those available in the regular market, and deductibles were
high. States subsidized the pools to keep HRP plans reasonably affordable.
At their peak, HRPs enrolled about 2% of the population in the individual
health insurance market. Returning to subsidized HRPs is part of some pro-
posals in the United States to replace the ACA Marketplaces (Pollitz, 2016).

4.3.4 Risk Corridors

Risk corridors define ranges of plan-level profits or losses over which the
regulator shares cost risk. A simple form of a one-sided risk corridor allows
a plan to keep any profits but limits losses to, e.g., 5% of revenues. Under
such a plan, the regulator is in effect responsible for 100% of plan-level costs
above 105% of revenues. This form of risk corridor is referred to as “one-
sided” because it applies only to losses and not profits.

Risk corridors have been applied in several health insurance markets;
they may be particularly useful during transition periods in which the finan-
cial consequences of reforms are uncertain. From 2006 to 2016 temporary
risk corridors were used in the Netherlands in connection to several reforms
in that period. Box 4.7 describes what the risk corridor looked like in 2006.
Fig. 4.5 shows the relationship of profits and average plan spending in the
presence of the temporary risk corridor policy in the Netherlands.

Temporary risk corridors were also part of the initial setup of the
Marketplaces in the United States (see Chapter 17: Health Plan Payment in
US Marketplaces: Regulated Competition With a Weak Mandate).
Section 1342 of the ACA established a symmetric risk corridor program for
the Marketplaces which operated from 2014 to 2016. Under this program a
“target amount” of medical expenditures was calculated for each health
insurer’s covered risk pool, equivalent to their total premiums collected
minus an allowed amount for administrative costs and profits. If a plan’s
actual expenditures for medical care for its enrollees exceeded the target by
at least 3%, the plan would receive a payment from the risk-corridor pro-
gram. This program was intended to be “symmetric” because if a plan’s
actual medical expenditures are lower than the target by 3% or greater the
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BOX 4.7 Risk corridors in the Netherlands

Right after the introduction of the Health Insurance Act (2006) Dutch health
plans faced financial uncertainty due to the implementation of a new product
classification among others. Because of this uncertainty a risk corridor was
applied. In terms of Van Barneveld’s taxonomy, this risk-sharing modality took
the following form (in 2006):

1. The group of members for whom some risk is shared: the entire population.

2. The types of care for which the risk is shared: all services covered in the ben-
efit package.

3. The extent of the risk that is shared: 90% of a health plan’s mean financial
result outside a bandwidth of —35 euros and +35 euros. The mean financial
result for a plan is calculated as the difference between realized spending
and predicted spending (by the risk equalization model) divided by the num-
ber of premium payers (i.e., those 18 years and older).

4. The price that insurers have to pay to share some risk: health plans with a
positive (negative) mean financial result of >35 euros per premium payer
pay into (receive from) the fund. The balance is financed by the regulator.
Source: Zorginstituut (2005).

Revenue Losses -

profit Revenue

function

Profits

Predicted
spending
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FIGURE 4.5 Relationship of profits and average plan spending in the presence of the tempo-
rary risk corridor policy in the Dutch national health insurance in 2006.

plan must make a payment to the risk-corridor program. It turned out that
plan losses were more frequent and larger than plan profits and the self-
financed risk-corridor program was only able to return a fraction of the
intended funding to plans with losses (Layton et al., 2016)."”

In principle, a symmetric risk corridor program could be self-financed so
long as the regulator’s share of profits is sufficient to meet the regulator’s
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responsibilities to share losses. Risk corridor payments to Medicare Part D
plans for greater than expected costs are financed by recouping funds from
plans with greater than expected profits, and the expected net cost of the pro-
gram to Medicare is zero (MedPAC, 2012). Balanced budget financing of
risk corridor payments is obviously not feasible with a one-sided risk corri-
dor limiting plan losses, and generally, risk corridor programs tend to be
more oriented to loss-sharing than profit-sharing and thus require infusions
from the regulator to operate the program.

We now consider how a risk corridor addresses plan financial risk and
selection incentives. With respect to plan financial risk we can say defini-
tively that—for any fixed amount of money involved in risk sharing—risk
corridors dominate reinsurance. In contrast to reinsurance, defined at the per-
son level, a risk corridor is defined at the plan level, making risk corridors a
more efficient use of funds from the standpoint of plan risk protection (Ellis
and McGuire, 1988; Keeler et al., 1988; Layton et al., 2016). This is because
risk corridor payments apply only when a plan’s total costs fall in the
extreme tails of the insurer’s cost distribution, whereas reinsurance results in
payments to plans when individuals are costly, even if the plan is making
profits on average on their other enrollees. From the standpoint of plan pro-
tection against losses on their enrollees, it is the experience of all enrollees
in aggregate that matters.

In terms of contending with selection problems, the comparison of risk
corridor and reinsurance is less clear cut. Both types of policies tend to
reduce unpriced risk heterogeneity, and in that respect diminish selection
problems; comparisons, however, would have to be empirical, depend on the
setting, and would not be straightforward. The research and policy literature
tends not to analyze risk corridors with respect to their effects on selection
problems. The reason is likely that this would require simulations of health
plan experience, not just analysis of individual-level gains and losses relative
to risk adjustment.

When it comes to health plans’ incentives to attract or deter particular risk
types, reinsurance and risk corridors would affect these incentives differently.
Reinsurance is more oriented to high-cost individuals, and if individual-level
selection were the main worry (e.g., surreptitious denial of enrollment to
likely high-cost individuals), reinsurance would be a better option. If health
plans’ selection actions are oriented to groups of users (e.g., persons likely to
use home care), evaluation of the two approaches would need to rely on
simulations of plan experience under alternative payment options.

Generalization is also difficult when it comes to selection problems
related to market segmentation (such as inefficient sorting of consumers into
health plans). Both reinsurance and risk corridors tend to move funds to
plans attracting high-cost individuals, mitigating segmentation. We speculate
that since this is a plan-level not an individual-level problem, for a given
level of costs shared, risk corridors are a better choice.
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When applied at the insurer level (rather than the health plan level) risk
corridors have the disadvantage of being vulnerable to manipulation if a
health plan can book profits and losses across organizational boundaries.
Suppose Plan A is part of Parent Company. If Plan A will get risk corridor
payments for some losses, Parent Company might overcharge Plan A for
management services, creating profits at Parent Company and booking losses
at Plan A. The same vulnerability to transfer pricing manipulation exists if
Plan A is integrated with a hospital system. Plan A might overpay Hospital
System, transferring profits there and booking losses, subject to risk corridor
payments, at the plan level.

4.4 RISK SHARING AND INCENTIVES FOR COST
CONTAINMENT

One fundamental element of regulated competition is setting capitation pay-
ments to plans, making them risk bearing. This encourages plans to use the
tools available to them to restrain spending in order to keep costs (and pre-
miums) low. Plan payment policies that reduce insurer risk bearing, includ-
ing reinsurance and risk corridors, diminish a plan’s incentives to control
costs, presenting the regulator with a tradeoff between mitigating selection
problems/reducing insurer risk and providing insurers with the incentive to
control costs—precisely the tradeoff identified and discussed by Newhouse
(1996).

4.4.1 The Share of Dollars/Euros Touched by Risk-Sharing
Measures Incentives Affected

What is the magnitude of the effect of risk sharing on incentives to a health
plan? In the case of a mixed system covered in Section 4.3.1 this is simple
to describe. If the mix is such that 50% of the weight is put on a prospective
payment and 50% on costs, one could say that the payment system is “50%
cost-based.”

The idea of the share of costs covered as a measure of incentives can be
generalized. Payment systems can be thought of as not prospective or retro-
spective but as a mix, and the degree of “cost-basedness” of a payment sys-
tem can be characterized by asking, “What share of the plan costs is the
responsibility of the regulator?” In the Dutch HRP proposal described above,
for qualified individuals, a fixed share of 28% of the costs associated with
those designated to the pool would be the responsibility of the regulator. In
this system, the overall share of costs that is the responsibility of the regula-
tor is equal to the share of spending attributable to people in the HRP times
28%.'° Thus, if 25% of spending were associated with those in the pool, the
regulator would be responsible for 7% of the costs (Van Kleef and Van
Vliet, 2012). This serves as a measure of how much a particular cost-sharing
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plan affects incentives, which can be compared among payment system
options. For example, if the Dutch HRP included more people in the pool
(amounting to say 10% of the spending) but paid a lower share (say 20% of
costs), the regulator’s share could be determined and compared to the alter-
native policy (in this case 2.0%, a greater effect on incentives).

Table 4.1 showed some similar calculations in the case of some reinsur-
ance options in US Marketplaces. With an attachment point of $500,000,
only 1% of the costs would be the responsibility of the regulator via reinsur-
ance; with the lower attachment point of $100,000, this share was 10%. On
the basis of this, one would conclude that the incentive effect of reinsurance
at an attachment point of $500,000 had a negligible effect on incentives for
cost containment.

The idea of this simple measure is that a plan would have incentives to
reduce costs to the degree that it was responsible for those costs. Just as we
can compare demand-side cost sharing in terms of its incentives to consu-
mers as measured by the share of costs they pay, we can do the same with
plans and grade the incentive effects of risk-sharing alternatives in terms of
the share of costs passed off to the regulator.

4.4.2 Risk Sharing and the Tradeoff Between Incentives for
Cost Reduction and Financial Uncertainty

The terms of the tradeoff introduced by risk sharing between incentives for
cost containment and reducing plan financial uncertainty depend on the form
of risk sharing. Targeting the high-cost cases or losses at the plan level is
generally a better way to use risk sharing in terms of reducing plan financial
uncertainty.

Table 4.1 can be consulted to see this point, illustrated with a reinsurance
example. At a “cost” in incentives for efficiency of only 1%, the payment
system fit is augmented by 0.13 (0.572—0.438) and the risk of ruin falls by
40% (5.4%—3.1%) with the reinsurance attachment point of $500,000. This
is a very favorable tradeoff and a very general result. Certainly in this
Marketplace example, concerns about incentives are negligible until the
attachment point is $500,000 or less. Given the higher distribution of health-
care costs characterizing the United States in comparison to other countries,
attachment points considerably lower would exhibit this very favorable trade-
off outside the United States.

4.4.3 Risk Sharing and the Tradeoff Between Incentives for
Cost Reduction and Selection

As discussed in Section 4.3, risk sharing can reduce unpriced risk heteroge-
neity, thereby mitigating selection problems. With respect to the quantifica-
tion of the tradeoff between selection and incentives for cost containment,
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two important observations can be made. First, to evaluate the tradeoff, a
clear identification and way of measuring the selection problem is needed.
As we will show in Chapter 5, Evaluating the Performance of Health Plan
Payment Systems, different forms of selection problems call for different
metrics. So far, the limited empirical literature on the effects of risk sharing
on selection has focused on health plans’ incentives to selectively attract or
deter particular risk types. In these analyses, specifying the risk types is nec-
essary, and even this offers choices to the investigator. It will generally not
be fully known on which dimensions plans might implement tactics to effect
selection. Furthermore, the effect of risk sharing on other types of selection
problems, such as the inefficient sorting of consumers, is an unexplored area
for research. A second observation is that the evaluation of risk-sharing
options should take into account other elements of a health plan payment
system in place that affect “unpriced heterogeneity” (i.e., risk adjustment and
premium differentiation). For example, risk sharing is likely to add less in
terms of selection-related incentives reduction to a plan payment system
with a sophisticated risk adjustment system compared to a plan payment sys-
tem with very limited risk adjustment. Chapter 5, Evaluating the
Performance of Health Plan Payment Systems, addresses some of these
issues where measures of selection-related problems are presented and
discussed.

4.5 ESTIMATION OF RISK ADJUSTMENT MODELS IN THE
PRESENCE OF RISK SHARING

This section considers a practical aspect of integrating some risk sharing as a
complement to a health status-based risk adjustment model. For example,
suppose the Dutch HRP proposal were implemented. What would this mean
for how estimation of the risk adjustment model should be modified?
Obviously something should change, since the health plans paid by risk
adjustment are responsible for a different set of costs. This section explains
how estimation of risk adjustment models should be modified in the presence
of some supply-side cost sharing. We base our comments on an analogy to
demand-side cost sharing. Simply stated, if a plan is not responsible for cer-
tain costs, they should not be part of the dependent variable in a risk adjust-
ment model. We explain the specifics of how to conduct such an empirical
analysis in one step with a typical claims data set.

Risk adjustment models are designed to predict the costs that a health
plan is responsible for, a principle recognized and put into practice by regu-
lators in many contexts. For example, demand-side cost sharing moves some
costs to consumers, and regulators recognize that these costs should not be
part of the dependent variable in risk-adjustment models. In the Netherlands,
risk adjustment models are estimated on total spending including the out-of-
pocket expenses under the deductible. In order to compensate insurers for
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(differences in) out-of-pocket expenses (between high-risk and low-risk indi-
viduals) there is a separate prediction model for out-of-pocket spending. The
payment to a health plan is based on the prediction of total spending minus
the prediction on out-of-pocket spending. An analogous approach has been
used in the US Marketplaces where separate risk adjustment models are esti-
mated according to the average amount of demand-side cost sharing in a
plan, as indicated by the metal level. If a type of healthcare service where,
e.g., long-term mental health care, is not a plan responsibility, costs for this
type of care are not included in the model.

The same logic applies to supply-side cost or risk sharing. If the health
plan is not responsible for the costs, they should not be part of the dependent
variable. Risk adjustment weights should predict the costs a plan is responsi-
ble for. There are two ways to do this, both straightforward, and both leading
to exactly the same result. Analogous to the way demand-side cost sharing is
handled in empirical models of risk adjustment, one way would be to liter-
ally pull out costs covered by risk sharing prior to estimation. For example,
if the attachment point were $500,000 and the coinsurance were 80%, pull
out 80% of costs over $500,000, and then estimate. The risk adjustment
weights would be optimized for the costs the plan is responsible for. This
approach was applied in the Netherlands in the period 2006—2014, when
reinsurance was part of the plan payment. In 2006, e.g., a reinsurance attach-
ment point of 12,500 euros was applied after which 90% of costs were
shared with the regulator. Risk adjustment weights for 2006 were estimated
by a regression model in which the dependent variable equaled the sum of
cost below the 12,500 euros attachment point and 10% of the cost above this
point. This approach requires two empirical steps: pulling out the costs not
the responsibility of the plan, and then estimating the model.

A second analytically equivalent way to achieve the same objective is to
include a variable in the risk adjustment model equal to (in the reinsurance
example) “costs above the attachment point” and constrain the coefficient on
this variable to be the reinsurer’s coinsurance share, say 0.8. In the case of a
$500,000 attachment point, if a person spends less than $500,000, the value
of this variable is zero.'” If a person spends above, e.g., $532,000, the value
would be $32,000. With this method, the “usual” risk adjustment model
coefficients will be optimized to fit the part of costs not picked up by the
reinsurance variable. The resulting coefficients will be exactly the same as if
the first method of pulling out costs were applied. This second approach is a
one-step empirical procedure.

In this second approach it is necessary to restrict the coefficient to be
equal to the reinsurance share. To not do so and let this coefficient simply be
estimated along with the others would be undesirable for two reasons: first,
an estimated coefficient different than this share would defeat the purpose of
substituting precisely for a particular form of reinsurance, and second, the
estimated coefficient on costs above the attachment point is likely to be
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greater than 1.0, introducing unacceptable incentive properties in the pay-
ment system.'® Restricting the coefficient to 0.8 or some other value in an
OLS regression is simple to implement, a one-line modification of SAS
code.

A related approach to including current costs in a risk adjustment formula
was proposed by Schillo et al. (2016) who consider inclusion of up to three
(0,1) indicators of “high-cost groups,” where high cost was post risk adjust-
ment defined in terms of a “funding gap,” equal to the difference between
the observed cost and the revenue from the risk adjustment formula. Funding
gap is defined based on costs in the current period. A single dummy variable
for a “funding gap above 30,000 euros” increases the R-squared of the risk
adjustment model from 27.6% to 51.0%.'” The Schillo et al. approach is
related to reinsurance, with the threshold defined in terms of a funding gap
rather than a cost threshold.

Note that the approaches just described are distinct from using past indi-
cators of high-cost use into a prospective risk adjustment model. A similar
empirical approach using an indicator for past high costs was studied earlier
in the Netherlands; specifically, an indicator for exceeding a cost threshold
in multiple past years (Van Kleef and Van Vliet, 2012), which was subse-
quently included in the Dutch risk adjustment methodology.

Risk sharing refers to current costs playing a role in plan payment. The
methods described here for incorporating risk sharing based on current costs
within a risk adjustment estimation methodology can be grafted on risk
adjustment systems that include indictors for past high cost (which only
imperfectly predicts current high cost).

4.6 CONCLUSION: RISK SHARING AS A COMPONENT OF A
HEALTH PLAN PAYMENT SYSTEM

This chapter has described how risk sharing can be used as a supplement to
risk adjustment and premium regulation. Two main objectives of risk sharing
have been identified. First, risk sharing can reduce financial uncertainty for
health plans. Regulators might consider excessive financial uncertainty unde-
sirable since it can adversely affect the health insurance market by discour-
aging plan entry, especially by small innovative plans, and causing plans to
raise prices to compensate for bearing risk. Moreover, regulators may want
to protect plans against (temporary) uncertainty about the financial conse-
quences of specific system reforms. The second main objective of risk shar-
ing is to mitigate problems related to risk selection such as inefficient sorting
of consumers and health plan actions to selectively attract or deter certain
risk types. Even sophisticated risk adjustment formulas do not completely
account for predictable cost variation.”’ Risk sharing can reduce unpriced
risk heterogeneity.
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When it comes to the design of risk sharing, four main dimensions can
be distinguished: (1) the group of members for whom (some of) the risk is
shared (e.g., the entire population, people with spending above a certain
threshold, or a specific group of high-risk people); (2) the types of care for
which the risk is shared (e.g., for the total benefit package, specific services,
or specific cost elements of services); (3) the extent of the risk that is shared
(e.g., a proportion of total spending, spending above a threshold, or a propor-
tion of spending above a threshold); and (4) the price that insurers have to
pay to share some risk (e.g., a flat-rate premium, a risk-rated premium, or no
premium in case the pool is financed by the regulator). Since multiple
options are available for each aspect, risk sharing can take numerous forms.
In this chapter we have focused on four of the most common forms, i.e., pro-
portional risk sharing, reinsurance, high-risk pooling, and risk corridors. The
best use of risk sharing within a health plan payment system depends on the
objectives of the regulator as well as the other tools the regulator has avail-
able, such as risk adjustment. Recognizing that much will depend on the par-
ticular circumstances, some general observations can be made.

The main drawback of risk sharing is that it reduces health plans’ incen-
tives for cost containment. Research can contribute to evaluating the tradeoff
between the benefits of risk sharing and the loss of cost-containment incen-
tives. The preferred risk sharing design is the one that provides the greatest
benefits (in terms of the regulator’s objectives) for a given level of incentives
for cost containment. Some forms of risk sharing are likely to be more effec-
tive than others in these terms.

When it comes to protecting health plans against excessive financial
uncertainty due to the variation in individual-level medical spending, reinsur-
ance is particularly attractive for the simple reason that healthcare spending
is very skewed, and a small fraction of the population is responsible for a
major fraction of (the variance in) spending. By targeting risk-sharing pay-
ments to this high-spending group, reinsurance reduces plan risk while
affecting cost incentives for only a very small fraction of costs.

A different objective of the regulator might lead to other choices for risk
sharing. If a regulator is introducing health system reforms (e.g., expansions
of the benefit package or the introduction of a new product classification),
plan uncertainty will not be due to the risk of drawing a few high-cost cases,
but from the uncertain redistributions associated with the reforms them-
selves. In this case, risk sharing directed at the plans might be a better
choice, e.g., risk corridors might do a better job since they limit plan- or
insurer-level profits and losses more directly.

When it comes to mitigating selection problems, identification of the
selection problem to be tackled is crucial for deciding on the best form of
risk sharing. For example, when the objective of the regulator is to mitigate
incentives for health plans to deter particular risk types, if those individuals
can be identified with data available, high-risk pooling of the type proposed
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for the Netherlands can be an effective strategy since it targets extra pay-
ments to the groups of interest. Actual cost during a year is data normally
available for plan payments. A general strategy, such as reinsurance, uses
cost realization to target funds to individuals with high costs, a strategy
likely to be helpful if there are many potential forms of selection concerns,
or if targeted groups cannot be easily identified with available data. Risk cor-
ridors, working at the plan level, may be particularly useful when the con-
cern is with the adverse effects of market segmentation, such as inefficient
sorting of consumers.

In sum, the optimal risk-sharing design depends on the regulator’s goals
regarding payment fit, avoidance of selection problems and incentives for
cost control, and the other characteristics of the plan payment system. Some
form of risk sharing to deal with high-cost cases is generally a component of
good policy for plan payment.
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ENDNOTES

1. The word “risk” is used in two senses in this chapter: risk in the sense of cost in the term
“risk sharing” and risk in the sense of uncertainty as in the phrase, “reducing the variation in
the distribution of net profit outcomes for a plan reduces risk to the plan.” The meaning
should be clear in the context.

2. Given the focus of this volume we will say throughout this chapter that the risk is shared
with the “regulator.” This should be interpreted broadly. For example, the regulator could
contract a reinsurer to carry the risk or setup a special fund that organizes risk-sharing pay-
ments/contributions to/from health plans.

. “Predictable” depends on the perspective. Cost risk accounted for in the risk adjustment for-
mula is predictable by definition. What consumers and plans can predict is another matter.

4. Cutler and Zeckhauser (2000, pp. 571—-572) review some of this literature. The skewness in
the distribution is lessened somewhat but remains substantial when the time period of obser-
vation extends beyond a year.

5. Variance is the sum of the squares of the deviation of each observation and the mean for the
distribution.

6. http://www.msn.com/en-us/money/healthcare/obamacare-sticker-shock-price-hikes-are-on-the-
way/ar-BBtnQ8N?li=BBnb7Kz&ocid=iehp. Accessed May 24, 2016.

7. Medicare hospital payment for hospitals and units exempt from the DRG-based prospective
payment system were paid on the basis of a mixed system. Payment to primary care practi-
tioners or groups in a number of contexts reviewed in McGuire et al. (2011) feature a fixed
payment component associated with the patient enrolling with the provider or group, and then
some payment associated with services provided. One example is the payment model that
evolved in California in the 1990s where health plans contracted with physician groups to
bear some but not all of the financial risk of health care, paying the groups by a form of
mixed system (Robinson, 2001).
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8. This R-squared equivalent is the payment system fit metric which generalizes the R-squared,

explained in Chapter 5: Evaluating the Performance of Health Plan Payment Systems.

9. For example if undercompensation for a group is $100 using a certain risk-adjusted prospec-
tive payment system, if the mix of 80% risk-adjusted average and 20% costs were substi-
tuted instead, the undercompensation would fall to $80. Under/overcompensation changes
proportional to the mix, whereas the R-squared equivalence changes in proportion to the

square, since R-squared is based on squared deviations.

10. The term “coinsurance” is also used to describe consumer demand-side cost sharing. From
the standpoint of the plan, consumers and a sponsor are “coinsuring” the cost risks so the
usage makes sense from that standpoint. Here we will use the term “reinsurer coinsurance”

to avoid any confusion with demand-side cost sharing.

11. The following papers all use payment systems modeled on the Marketplaces. Geruso and
McGuire (2016) use MarketScan data from 2008 to 2009, and Zhu et al. (2013) and Layton
et al. (2016) use data from the Medical Expenditure Panel Survey (MEPS) with characteris-
tics matching likely Marketplace participants. Using an updated version of the data used for
calibration of the ACA risk adjustment models, the same data as are used in this paper,
Layton et al. (2017) show that reinsurance paired with prospective risk adjustment produces
a fit of payments to costs much higher than concurrent risk adjustment with no reinsurance.
Simulations assume that a prior year’s data are unavailable for 50% of Marketplace partici-
pants and risk adjustment (as is done in Medicare for new enrollees) must be based only on
age and gender. The reinsurance policy was 80% above $60,000. Dow et al. (2010) used

data from a Medicare population.

12. Schillo et al. refer to this as a high-cost pool, but we discuss it here in the reinsurance sec-
tion since the assignment of people to the pool is based on ex post spending, a particular

feature of reinsurance.

13. Layton et al. (2016) address similar empirical issues with a smaller sample in survey data
from the United States, the Medical Expenditure Panel Survey, and find similar results. The
simulation methods used in Layton and McGuire (2017) are described in more detail in the

earlier paper.

14. In the simulations in Table 4.1, risk adjustment is optimized for the presence of reinsurance
in a way described in Section 4.5. Results in fit improvements with reinsurance are also
found in Zhu et al. (2013). For example, using survey data from the United States, Zhu
et al. find that adding reinsurance of 80% with an attachment point of about $105,000
improves the payment system fit using a prospective risk adjustment system for the

Marketplaces from 0.14 to 0.31. See their Figure 1.

15. Risk corridors are also used in provider payment settings. An example is the payment
scheme for Accountable Care Organizations (ACOs), a risk-bearing entity in the US
Medicare program. Risk corridors are also a permanent feature of health plan payments in
the case of drug insurance in Medicare (Part D), and of the ACO program established by the
Affordable Care Act. The Medicare Shared Savings and Pioneer ACO Programs allow
ACOs to choose between a one-sided and two-sided arrangement. Under the one-sided
arrangement, ACOs share up to 50% of savings in excess of a minimum loss ratio. Under
the two-sided model, ACOs share in 60% of savings, but they will also be liable for up to
60% of costs above the target amount. The one-sided model was much more frequently cho-

sen by ACOs (Centers for Medicare and Medicaid Services, 2013.

16. The “responsibility of the regulator” should be interpreted as applying at the time the costs
are incurred. Obviously the regulator must obtain the funds from somewhere, either from
taxes directly or indirectly from mandatory contributions from health plans as in the case of

the proposed Dutch HRP.

17. See Layton and McGuire (2017) where this method is applied to data used to calibrate risk

adjustment weights for the US Marketplaces.



18.

19.

20.
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The incentive problems stem from the fact that a coefficient above 1.0 implies that, above
the threshold, for each additional dollar that an insurer spends, it receives back more than
one dollar via risk adjustment. The reason for the estimated coefficient greater than 1.0 is
that even after reinsurance payments, high-cost cases still have costs higher than predicted
with the conventional risk adjustor variables. The unrestricted estimated coefficient on costs
above the threshold reflects the correlation of these costs with the “losses” on cases for
which reinsurance does not activate, moving the estimated coefficient above 1.0.

Schillo et al. (2016) first compute the conventional risk-adjusted payment, and compare this
to cost to determine the “funding gap”.

Risk sharing can also repair mispricing in a risk adjustment formula as pointed out by
Newhouse (1996), which can arise from a number of sources. A main source is the lack of
sufficient risk adjustor variables. Another source can be shortcomings in the underlying data
used for estimating risk adjustment weights. For example, risk adjustment models are always
estimated with some lag in the data used, and changes in medical technology can alter cost
patterns in treatment after risk adjustment models have been estimated. Suppose, for exam-
ple, that a new highly effective but expensive device is available to treat heart disease. A
risk-adjustment model estimated on 5-year-old data would underpay for heart disease in
relation to this new state-of-the-art treatment. If, however, there were some risk sharing built
into the payment system that applied over the range of costs involved, health plans would
be partly protected against “cost shocks” to technology not built into the risk adjustment
model.
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5.1 INTRODUCTION

Social objectives for health plan payment systems include efficiency and
fairness, each with multiple dimensions. Efficiency is concerned with match-
ing the form of insurance to consumer preferences, and encouraging provi-
sion of efficient health care. Fairness has to do with individual affordability
of health insurance and health care, access to high-quality providers, and
with the distribution of the burden of financing health insurance.' This chap-
ter deals primarily with efficiency, although fairness implications are noted
as they arise. We explain the nature of efficiency goals and then review
methods for evaluating a plan payment system against these goals. We look
for evaluation metrics that satisfy two criteria. First, measures should be
valid, i.e., be linked to an objective of the health plan payment system.
Second, measures should be practical, i.e., feasible to construct with the data
typically available to researchers charged with design of payment system
methods.”

Other objectives for health plan payment systems are covered elsewhere
in this volume. Fairness and access concerns are discussed extensively in
Chapter 2, Premium Regulation, Risk Equalization, Risk Sharing, and
Subsidies: Effects on Affordability and Efficiency. Risk adjustment is often
a crucial part of health plan payment. Some criteria for evaluation specific to
the risk adjustment component of plan payment, such as that the risk adjust-
ment scheme should not be “gameable,” are covered in Chapter 3, Risk
Adjustment for Health Plan Payments.

Risk Adjustment, Risk Sharing and Premium Regulation in Health Insurance Markets.
DOI: https://doi.org/10.1016/B978-0-12-811325-7.00005-1
© 2018 Elsevier Inc. All rights reserved. 133


https://doi.org/10.1016/B978-0-12-811325-7.00005-1

134  Risk Adjustment, Risk Sharing and Premium Regulation in Health Insurance Markets

As in the rest of this volume, the institutional setting for our discussion
of methods for evaluation is regulated competition. Individuals choose their
health insurance plan from among a set of competing insurers offering pro-
ducts subject to premium and benefit regulation. Regulation notwithstanding,
plans may have the ability to discourage/encourage membership by, among
other things, distorting some elements of their coverage and services. We
assume throughout that regulation includes open enrollment provisions,
which, though perhaps working imperfectly, require that health plans accept
all applicants.

Our primary perspective is at the market design phase: with data on pat-
terns of utilization representative of the population to be covered, researchers
and regulators need to assess how well a payment system—meaning the set
of policies regulating both the premium structure and the plan payment
scheme—will achieve social objectives of efficiency and fairness. The
market-design phase is when most evaluations of plan payment methods take
place. Statistical analysis and simulations prior to putting a payment system
in place are the primary way regulators evaluate and decide on payment sys-
tems for the US state-based Marketplaces, Medicare’s payment system for
private health plans, and plan payment systems in the Netherlands,
Switzerland, Israel, Germany, and elsewhere.”

The (ex ante) market-design phase contrasts with the postmarket-
performance phase commonly studied in the empirical literature in econom-
ics, where econometric methods are used ex post to study the impact of pay-
ment system changes. While this form of research obviously feeds into the
choice of plan payment system, evaluations of changes in complex health-
care systems (such as, e.g., US Medicaid or Marketplace expansions) usually
cannot identify the causal effects of distinct design components of a health
plan payment system, necessarily relying on ad hoc model calibrations, and
therefore fall short of answering questions critical to regulators.” We include
some discussion of these ex post evaluation studies as we go, using them to
substantiate that the selection-related distortions payment systems are
designed to combat actually play out in insurance markets.

5.1.1 Efficiency Problems in Individual Health Insurance
Markets

Individual health insurance markets are vulnerable to economic inefficien-
cies caused by adverse selection, the tendency of sicker, higher-cost consu-
mers to choose more generous coverage. This natural pattern of demand
causes two central problems: (1) equilibrium premiums reflect selection as
well as coverage differences, leading to pricing distortions that cause consu-
mers to choose the “wrong” plans (Einav and Finkelstein, 2011), and
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(2) insurers distort the coverage of their health plans, or take other discrimi-
natory actions, to make them less attractive to unprofitable (typically sicker)
enrollees (Glazer and McGuire, 2000). The relative importance of these two
forms of inefficiency varies across regulated competition markets. In the US
Medicare program, sorting of beneficiaries between the private managed
care plans (Medicare Advantage (MA) plans) and traditional Medicare has
received the most attention (see Chapter 19: Medicare Advantage:
Regulated Competitionin the Shadow of a Public Option), whereas in the
national health insurance system in the Netherlands with common regulation
and coverage for the entire population, underprovision of some services
(e.g., exclusion of high-quality doctors or healthcare facilities from provider
networks) is the larger concern (see Chapter 14: Health Plan Payment in the
Netherlands). Other markets, such as the Marketplaces established in the US
as part of the Affordable Care Act (ACA) (Chapter 17: Health Plan
Payment in US Marketplaces: Regulated Competition With a Weak
Mandate) feature both concerns: inducing participation among those eligible
to purchase coverage on the Marketplace (Newhouse, 2017) and ensuring
that plans provide adequate coverage for all conditions (Shepard, 2016;
Geruso et al., 2017).

For many years, motivated by concerns with adverse selection, studies of
and reports on health plan payment methods have focused on the R-squared
from a risk adjustment regression as the main metric of health plan payment
system performance. Some papers and official reports also include ratio or
difference measures of over/undercompensation for specific groups. In the
United States, researchers tend to use the ratio of predicted costs to actual
costs for selected groups in the population (“predictive ratios”), such as those
with a chronic illness, whereas in Europe researchers tend to use the differ-
ence between projected revenues and costs (“over- and undercompensation”).
Typically, in calibration of risk-adjusted payments, R-squared is given pri-
macy. The statistical regression procedure maximizes R-squared, and then
under/overcompensation for various groups is checked to see if it is satisfac-
tory. One goal of this chapter is to explain when and what modifications of
these measures are called for to assess the efficiency consequences of health
plan payment systems.

The health plan payment system in all countries and sectors is also
expected to help with the moral hazard—or cost control—problem in health
care: the tendency of providers and patients to decide on “too much” health
care when the patient is close to fully insured and does not bear the full cost
of the care she receives. The health plan payment system should pay health
plans so as to give them incentives to discourage overutilization of health
care, where overutilization is defined as care for which the cost exceeds the
value consumers place on it. In discussions of regulated competition, begin-
ning with Enthoven, this objective motivated the idea of paying plans “pro-
spectively,” i.e., independent of the quantity of health care an individual uses
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during the current year. If, at the plan level, revenues are set in advance, any
costs incurred by an individual reduce net revenue of the plan. In this way,
while the consumer may not care about cost control, the plan will, and the
plan will take actions to restrain spending, such as setting copays and deduc-
tibles, managing care, negotiating efficient prices from providers, or creating
networks of selected providers.

It turns out, however, that in the complex payment systems in use in
many countries, the “prospectiveness” of a payment system is not a yes/no
characteristic, but a matter of the degree to which revenues depend on costs
incurred. It has been infrequently recognized that most health plan payment
systems are not fully prospective. Less common still is the application of
measures of prospectiveness to health plan payment systems. While some
payment system features such as reinsurance obviously incorporate some
amount of cost-reimbursement, other features like risk adjustment also incen-
tivize use though in less transparent ways, making accurate measurement of
this aspect of payment critical. An objective of this chapter is to explain how
researchers and policymakers can measure the degree of prospectiveness of a
health plan payment system, and bring forward for discussion this policy-
relevant aspect of health plan payment.

TABLE 5.1 Metrics for Evaluating Efficient Performance of Health Plan
Payment Systems

Section of chapter: Traditional metric Modified/New metric
Dimension of
efficiency

5.2: Selection: Fit at

the Individual Level

R-squared or other fit
statistics from a risk-

Payment system fit using
predicted payments (not

5.3: Selection: Fit at
the Group or Action
Level

5.4: Selection:
Individuals Choose
the Right Plan

5.5: Incentives for
Cost Control

adjustment regression

Predictive ratios (United
States); under- and
overcompensation
(Europe)

No incentive metric in
common use

No incentive metric in
common use

regression predictions)

Group payment system fit;
measure for potential plan
actions

Summary measure of the gap
between efficient incremental
premium and the actual

premium; payment system fit

Power of the payment system
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5.1.2  Plan of the Chapter

Table 5.1 previews treatment of four efficiency issues associated with plan
payment methods covered in the next four sections. The purpose of each sec-
tion is to propose valid, practical metrics for each dimension of efficiency.

5.2 MEASURES OF FIT AND INCENTIVES AT THE
INDIVIDUAL LEVEL

This section explains the rationale for a measure of fit at the individual level
as a metric of the efficiency properties of a health plan payment system. After
review of the rationale for the R-squared from a risk-adjustment regression,
we present a generalization of the R-squared measure that is easy to compute
and takes into account other aspects of the health plan payment system, not
just the predicted values from a risk-adjustment model. This generalization is
desirable when health plan payment systems contain other features in addition
to a capitation rate based on a risk adjustment regression, such as premium
categories and risk sharing. Assuming that fit at the individual level is a valid
and relevant metric for the efficiency of health plan payment, the generalized
fit measure we propose integrates other health plan payment features.

5.2.1 Rationale for R-Squared From a Risk Adjustment
Regression

By far the most commonly reported measure of the performance of a health
plan payment system is the R-squared from a regression of spending at the
individual level on the variables used as risk adjustors. Letting Y; be the
actual spending of individual i in the data used for calibrating the risk adjust-
ment model, Y be the average spending in the population, and Y; be the pre-
dicted spending from the regression of Y; on the risk adjustors, the R-squared
of the risk adjustment model is:

2 Zi(yi_yi)z
- (YY)

We label this R-squared with a subscript “reg” to indicate that it comes from
the risk adjustment regression (most commonly in practice a variant of ordinary
least squares).5 The denominator in Eq. (5.1), Zi(Yi—Y)z, is the total sum of
squares of individual spending, with higher values indicating that spending is
more dispersed around the mean Y. The numerator, >_,(¥; — Y:)%, is the “resid-
ual” sum of squares measuring the dispersion of spending in relation to the
value predicted in the risk-adjustment regression. The better the risk adjustment
model does fitting predicted to actual spending, the smaller is the residual sum
of squares. If predicted values exactly fit actual values, the numerator is zero

(5.1)
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and ereg = 1. If the regression equation explains none of the variation in indi-
vidual costs, the predicted value is just the mean, implying the numerator equals
the denominator and ereg = (. Real-world risk adjustment models typically fall
somewhere in between with 0 = Rfeg = 1. It is common to report the R-squared
as a percentage of the total variance explained by the model, so that they range
between 0% and 100%.°

The R-squared from risk-adjustment regressions can strike those new to
the field as being surprisingly low. Although age and gender are important
predictors of healthcare costs, a regression with age and gender cells often
explains only 1%—4% of the variation in healthcare costs. This is due to the
enormous variation in spending even within an age—gender cell. The risk
adjustment formula used in the US Medicare program based on a previous
year’s diagnoses raises the R-squared from a least squares regression to
around 12%. The Dutch risk adjustment model for somatic care, which is the
most sophisticated prospective risk adjustment system in the world, using
186 variables from a number of domains, including prospectively defined
clinical variables, has an R-squared of about 31% (see Chapter 14: Health
Plan Payment in the Netherlands). Chapter 3, Risk Adjustment for Health
Plan Payment, contains an extensive discussion of the methods behind and
the results of various risk adjustment models.

A higher R-squared is generally regarded as an improvement in the per-
formance of a risk adjustment model. Buchner et al. (2013) for Germany,
Beck et al. (2010) for Switzerland, and Van Veen et al. (2014) for the
Netherlands use R-squared to compare individual-level fit across different
risk adjustment models. Examples from the United States include the risk
adjustment work by Kautter et al. (2012, 2014) and the assessment of alter-
native risk adjustment specifications in the Society of Actuaries evaluation
by Hileman and Steele (2016). While R-squared is by far the most common,
it is not the only statistic used to evaluate risk adjustment models: each of
these studies also includes others. The mean absolute prediction error
(MAPE) uses the absolute value of the difference between actual and pre-
dicted spending, rather than squaring that difference as is done with an R-
squared measure.” Arguments for the less-common alternatives to R-squared
are generally made on statistical rather than economic grounds.®

The Rfeg is the right metric to use to evaluate the efficiency of a payment
system under four assumptions: (1) health plans can take actions to encour-
age or discourage enrollees at the individual level (this is why fit would be
figured person-by-person), (2) any inefficiency associated with those actions
is proportional to the square of the gains and losses associated with the reve-
nue and cost for the person (this is why we square the prediction-cost devia-
tion),g (3) observed spending levels (Y;) are the socially efficient spending
levels, and (4) the predicted values from the regression are the exclusive
basis for health plan payment (otherwise the predictions don’t fully represent
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the actual payment model).'” We discuss each assumption in turn before pre-

senting our generalized measure.

Assumption (1), health plans can discriminate at the individual level for
all potential enrollees, is unlikely to hold. Economic analysis of the dangers
associated with adverse selection regard the health plan as discriminating in
favor or against groups of enrollees, not individual enrollees; e.g., persons
with a certain diagnosis who are underpaid in the risk adjustment formula, or
persons using a certain service (such as home care). If the plan acts at a
group rather than an individual level, a group level measure of fit is the
appropriate one. For example, a plan might be underpaid by 20% for users
of home care, and have incentives to underprovide this care. It is not impor-
tant to plan incentives that some people within the group of home-care users
are underpaid more or less leading to the 20% underpayment.'' Risk adjust-
ment researchers are aware of this issue and often present group-level mea-
sures of fit (such as group over/undercompensation) and group R-squared to
supplement reports of model fit at the person level.

Assumption (2) has a sound basis in welfare economics, where it is nor-
mally assumed that the efficiency cost of a distortionary incentive is propor-
tional to the square of the distortionary incentive. A distortion may move a
decision maker (consumer, producer, plan) away from the optimal decision
in some linear fashion, but a small movement near the optimum may have
little efficiency effect, whereas the same size movement far away from the
optimum will have a large efficiency effect. Fig. 5.1 illustrates the rationale
for squaring the price distortion as a measure of inefficiency in the familiar
context of a tax. If a tax t is imposed, price rises t above marginal cost (MC).

Welfare loss at

distortion 2t
MC + 2t
MC +t
P=MC
Welfare loss
at distortion ¢ Demand

Q

FIGURE 5.1 Efficiency effects of a price distortion go up with the square of the distortion.
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The welfare loss associated with price MC + t is shown in the figure. Also
shown is how the welfare loss quadruples (squaring) with a doubling of
the tax to 2t.

Assumption (3) is unlikely to be true. Observed spending levels are likely
to be different from efficient levels unless the optimal payment system is in
place and competition is perfect, among other things. However, because effi-
cient spending levels are typically unknown, and the efficient levels are the
correct benchmark for welfare analysis (see Fig. 5.1) the researcher must
specify some spending to be efficient. Observed spending, especially
observed spending from a well-functioning setting (such as employer-
provided insurance in the United States), has sometimes been assumed to be
efficient by researchers.'”

Assumption (4) will be true in some institutional circumstances and not
in others. It is reasonable to assume that the degree of fit of revenues to costs
is captured by the R-squared from a regression in Germany, Israel, and the
US MA program where a plan’s revenue is tied closely to the empirical risk
adjustment model. In other contexts where premium categories influence
payment (US Marketplaces, Ireland, Switzerland) or where there is risk shar-
ing (US Marketplaces, Ireland, Switzerland, Australia), or where the risk
equalization payment is made up of more than one predictive model (the
Netherlands) the payments a plan receives for a person depend on more than
the statistical fit of the risk adjustment formula. In Switzerland, a plan
receives a risk equalization payment and a payment for each day an enrollee
is hospitalized. Any incentives for or against individuals or groups are gener-
ated by the full set of payments a plan gets, not just from one feature of the
payment system.

Judging how well the full payment system fits costs ideally includes tak-
ing all features into account. Even if the purpose of an analysis is to assess
only the risk adjustment methodology, taking account of the other features of
payment is necessary to more accurately gauge the incremental contribution
of risk adjustment.

5.2.2 Generalizing the R-Squared: Payment System Fit

Providing a rationale for a fit measure at the person level requires acceptance
of the first three assumptions: (1) plans can discriminate at the person level,
(2) efficiency loss goes up with the square of the distortionary incentive, and
(3) observed spending levels are equal to optimal levels. Our generalization
has to do with assumption (4); more specifically, our modified metric gener-
alizes the R-squared to account for other payment system features. In health-
care systems where predicted values from the risk adjustment model nearly
fully capture payments, our generalized metric reduces to the R-squared
from the risk adjustment model. When other payment features (e.g., risk
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sharing) are present, the metric takes them into account in a way consistent
with assumptions (1)—(3).

The generalization is based on the simple idea that incentives are created
by the relationship of plan revenues to costs. Revenues to a plan for a person
are what matters for how much the plan chooses to allocate to that person,
and the revenue function can have more components than the predicted
values from the risk adjustment regression model. Payment system fit (PSF)
is constructed by substituting the revenue a plan would receive for a person
for the predicted value from the regression. Then, an R-squared-type measure
describes the population-level individual fit of payments to costs. PSF mea-
sures the “explained variance” in costs accounted for by the full set of pay-
ment system features, not just the variance explained by the risk adjustment
model (Box 5.1).

Geruso and McGuire (2016, p. 9) compare conventional R-squared fit
with PSF in the US Marketplaces (using data from Marketscan, which are
those used to calibrate Marketplace risk adjustment). Concurrent risk adjust-
ment alone has an R-squared of 0.37. During 2014—16, plan payments in
Marketplaces also included reinsurance. Adding the 2014 version of reinsur-
ance (100% coverage after $45,000 in annual expenses), increases the PSF to
0.61. A conventional R-squared measure has no way to consider the fit of
both elements when used in tandem.

5.2.3 Comments on Individual-Level Fit Measures

In spite of its tenuous basis as an economic efficiency metric, the R-squared
from a risk adjustment regression remains a natural and easy-to-compute
metric for the performance of a risk adjustment model. It is intuitive that

BOX 5.1 Payment system fit

PSF substitutes the simulated payment that a plan would receive for enrolling an
individual for the predicted value from the risk adjustment regression model. In
relation to the formula for the regression R-squared presented above (ereg), PSF
replaces the predicted value Y; with the revenue R; a plan receives for each per-

son. Thus,

_ Z,—(Y;— Ri)2
Zi(yf*v)z
This is analogous to an R-squared and is in fact equal to the R-squared if risk
adjustment is the only factor determining plan payment. It differs from R-squared

from a regression if plan revenues depend on other payment system features,
such as through premium categories or risk sharing.

PSF = 1 (5.2)
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better fit at the person level should improve the performance of a payment
system with respect to selection problems. In settings in which only relative
risk scores from a regression model determine payments, and discrimination
at the individual level is an issue, the R-squared has a sound basis in eco-
nomics. It is a short hop from there to account for other payment system fea-
tures, should they exist, within a concern for individual-level discrimination.
Our proposed PSF makes that hop.

Replacing predicted values from the risk adjustment regression model by
revenues a plan receives for an individual is called for even if the deviations
are not squared and summed as in the R-squared. Other metrics of individual
fit, such as the MAPE, also benefit by the generalization to PSF. Replacing
simple predicted values with revenues that reflect predictions minus imputed
premiums and risk sharing at the person level is also part of what we recom-
mend for measures of fit at the group level, a topic we turn to next.'”

5.3 MEASURES OF FIT AND INCENTIVES AT THE GROUP (OR
ACTION) LEVEL

Restrictions on risk rating of premiums and open enrollment provisions in
individual health insurance markets are intended to prevent health plans
from discriminating on the basis of price or access to health insurance at the
individual level. Health plans can, however, still take actions to discourage
or encourage enrollment by targeted groups of consumers, referred to in the
research literature as “indirect selection,” “service-level selection,” “supply-
side selection,” or “cream skimming.”'* The potential for this type of insurer
behavior raises two key questions: “What groups?” and “What actions?” The
answers to these questions will depend on the market being studied. For
example, in the Netherlands, individuals reporting low health status or multi-
ple chronic illnesses have been identified as potential targets for plan under-
service (Van Kleef et al., 2013a,b; Eijkenaar et al., 2018). In the United
States, researchers have studied users of particular classes of drugs (Carey,
2017a,b; Han and Lavetti, 2017; Geruso et al., 2017), users of certain hospi-
tals (Shepard, 2016), users of certain types of services (Ellis and McGuire,
2007; McGuire et al., 2014), and population subgroups such as nursing home
residents and amputees (Pope et al., 2011).

At the close of this section we will recommend that for this purpose
groups be defined on the basis of discriminatory actions available to plans in
the market under study. We will also explain that for a tactic to be effective
as a selection device, it must be recognized by consumers (otherwise they do
not respond). We begin with a discussion of some of the general issues
regarding measurement of incentives to discriminate against (or in favor of)
a group of potential enrollees.

The risk of under- and overservice for certain groups of enrollees is well-
recognized by architects of health plan payment systems. In Europe,

EEINT3
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incentives to serve certain groups (e.g., those with multiple chronic illnesses)
is typically assessed by measuring over- and undercompensation for a group.
Researchers in the US concerned with the same issue form a ratio rather than
a difference between predicted values and costs.

This section first presents the rationale for group-fit measures such as
over/undercompensation and predictive ratios. We note some shortcomings
of these measures and suggest three lines of improvement: (1) recognizing
other elements of the payment system (as in Section 5.2 and fit at the person
level), (2) developing a comprehensive plan-wide measure of group fit cov-
ering the service of interest as well as all others, and (3) improving the mea-
sure of plan incentives by recognizing that incentives created by a given
amount of over- and undercompensation will differ for different people.

5.3.1 Rationale for Over-/Undercompensation and Predictive
Ratio Measures

Presently used metrics to assess incentives at the group level compare pre-
dicted values from a risk-adjustment regression to actual costs for a defined
group of consumers. We will thus refer to these as measures of group (as
opposed to individual) level fit. An example would be a group of consumers
who used home care in a previous period. The question these measures
address is, “Does the payment system adequately pay plans for enrollees
who used home care in a previous period?” The concern is that if the system
does not pay adequately, a plan might take actions to discourage membership
from among this group, by, e.g., unduly restricting access to home-care
services.

As in the previous section, let ¥; be the predicted value from the risk adjust-
ment regression for individual i, and Y; be i’s actual cost. Let i e g indicate the
individuals in the group, g, of concern, and n, be the number of consumers in
group g. A commonly used measure of possible over- or undercompensation for
group g is: -
> ()}i —Y))

ieg

Over/Undercompensation = (5.3)

e
The over/undercompensation measure is the average for group g and is
measured in monetary terms (e.g., euros or dollars). When Eq. (5.3) is positive
it indicates overcompensation and when it is negative, undercompensation.
A predictive ratio uses the same elements:

ingi
Zingi

The predictive ratio is a unit-free number. When Eq. (5.4) is greater than
1.0 it indicates overcompensation, and when less than 1.0, undercompensation.

Predictive ratio = (5.4)



144  Risk Adjustment, Risk Sharing and Premium Regulation in Health Insurance Markets

Over/undercompensation and predictive ratios are both useful measures
of group-level incentives. We will, however, argue in favor of modifying
them to better reflect the full set of payment system features. The usual inter-
pretation of these metrics is that if over/undercompensation is near zero, or
the predictive ratio is near one, a plan has little incentive to discriminate in
favor or against members of group g. As overcompensation grows more posi-
tive (negative) or the predictive ratio goes above (below) one, a plan has an
incentive to attract (deter) members of the group. Expression (5.3) makes
clear that over/undercompensation is a group-level measure, which is appro-
priate if insurer actions operate at the group level.

Over/undercompensation, either in the form of a difference or a ratio, is
routinely assessed for selected groups in many risk adjustment contexts. For
example, Van Kleef et al. (2013a,b) merged survey information with health
claims for a subset of people in the Netherlands to calculate “undercompen-
sation” (defined as the difference in costs and predicted revenue rather than
their ratio) for various groups of people, including those with low physical
and mental health scores and those with chronic conditions. They compare
seven different risk adjustment models with different sets of explanatory
variables. For the risk-adjustment model used in US Marketplaces, Kautter
et al. (2014, E22) computed predictive ratios for various subgroups defined
by predicted costs. In their evaluation of the CMS-HCC model, Pope et al.
(2011) report predictive ratios for a large number of subgroups, including
groups defined by disease, numbers of prior hospitalizations, demographic
characteristics, and others.

Other papers assess the evidence for service-level distortions without
measuring the incentives to engage in service-level selection. Cao and
McGuire (2003) in Medicare and Eggleston and Bir (2009) in employer-
based insurance find patterns of spending on various services consistent with
service-level selection among competing at-risk plans.

Some papers do both, assessing incentives and checking for evidence of
under/oversupply. Ellis et al. (2013a) rank services according to incentives to
undersupply them. Consistent with service-level selection, they show that
HMO-type plans tend to underspend on predictable and predictive services
(in relation to the average) just as the selection index predicts. This pattern
of spending is not observed among enrollees in non-HMOs.

A number of recent papers focus on groups defined by use of a certain class
of drugs. The “action” here is a plan’s decision to cover a group of drugs gener-
ously or not by tier placement on the drug formulary. This active area of recent
research confirms that with respect to this readily measured “action,” payment
models create incentives and plans respond. In particular, plans distort coverage
to attract the healthy and avoid the sick. Carey (2017a,b), and Han and Lavetti
(2017) study incentives for selection in Medicare Part D and document evi-
dence that Part D insurers respond to those incentives when designing their
drug formularies. Other recent work has focused on identifying evidence of
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service-level selection among Marketplace plan formulary contracts. Geruso
et al. (2016) use data on Marketplace plan and self-insured employer plan for-
mularies to determine whether differences between Marketplace formularies
(where selection incentives are strong) and employer formularies (where there
are no selection incentives) correspond to the strength and the direction of the
selection incentive associated with a particular drug class. They find that selec-
tion incentives are minimal in this setting due to a well-functioning payment
system, but for the drugs where payment “errors” exist, they find robust evi-
dence that Marketplace plans severely limit coverage and access for drug clas-
ses that are used by the most unprofitable enrollees.

Finally, another recent paper analyzes groups defined by their use of a
particular “star” hospital system in Boston. Shepard (2016) shows that peo-
ple who switch plans in response to one plan’s decision to drop the hospital
system from its network have costs that greatly exceed the revenue they
bring to the plan. Using counterfactual simulations, he finds that in equilib-
rium, this underpayment would lead to this star hospital system being
dropped from all health plan provider networks, a finding that has effectively
played out in this market in recent years.'®

5.3.2 Identifying Potential Actions and Groups of Interest

In thinking about group-level measures, what groups are relevant? How
should a population be grouped with respect to incentives for plans to act at
the group level? Some years ago, Newhouse (1993) defined risk selection as
“actions by consumers and health plans to exploit unpriced risk hetero-
geneity...” A key word in this definition is “actions.” Plan actions to exploit
unpriced risk heterogeneity consist of tactics to discourage enrollment of the
unprofitable and encourage enrollment of the profitable. Groups should
therefore be defined as those that may be affected by a plan action. For
example, if plans can only take actions that discriminate between people
under the age of 65 and those above the age of 65, these become the groups
of concern when it comes to (measuring) risk selection (incentives). If plans
can only discriminate on the basis of “yes/no chronic condition” then these
are the two relevant groups. If health plans can discriminate on combinations
of “yes/no >65" and “yes/no chronic condition,” there will be four groups
of concern, and so on.

Some research defines groups according to geography under the thinking
that a health plan might favor or disfavor certain regions because of system-
atic regional differences in medical spending, as was done in a study of risk
selection in Germany by Bauhoff (2012). Other research defines groups
according to the services used, the idea being that a health plan could favor
or disfavor primary versus some kinds of specialty care, e.g., to encourage/
discourage potential enrollees anticipating making use of those services.'’
Studies of selection and drug formulary design discussed in the previous
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section typically assume that insurer actions take place at the level of the
drug class (Carey, 2017a,b; Geruso et al., 2017; Han and Lavetti, 2017).
Studies of selection and network design assume insurer actions take place at
the level of the hospital or physician group (Shepard, 2016).

Since the instruments for health plans to engage in risk selection differ
across healthcare schemes, there is no universal set of relevant groups. Thus,
an important step for evaluating incentives for risk selection in a particular
setting is to identify the possible selection actions in that setting and to
derive the relevant groups. For example, in the Netherlands health plans are
unable to discriminate at the individual level due to open enrollment require-
ments. On the other hand, plans can discriminate across groups on the basis
of network design. For example, contracting with first-best physicians for
treatment of disease X will attract patients with disease X; conversely, a
poor network in terms of quality or convenience will deter patients in that
disease group. When a plan can make a network decision hospital-by-
hospital, study of groups defined by those using individual hospitals may be
called for.

Van de Ven et al. (2015) identify a number of specific selection actions
in the Netherlands that can occur as a consequence of over/undercompensa-
tion, including selective advertising, offering choice of deductible, making
supplementary insurance (un)attractive for certain groups, offering group
contracts, and quality skimping on certain services. To measure the incen-
tives involved requires a designation of the group affected. Advertising may
be targeted to certain populations, e.g., young families, or group contracts
may be offered to only selected groups among the population.

An important corollary of this discussion is that if there is no action a
plan can take with respect to a group, there is no point, and indeed, it may
be misleading, to construct incentive measures for that group.

5.3.3 Generalizing Over-/Undercompensation and Predictive
Ratios to Include Other Elements of Plan Payment

Once the simulated payment amount for each person is available, ratio and
difference measures of over- and undercompensation can be easily modified
to incorporate other plan payment features, such as risk sharing, a modifica-
tion that improves the validity of the measures of incentives at the group
level. Incentives to a plan to attract/deter members of a group are governed
by net revenues. Inclusion of all elements of net revenues yields the valid
measure of these incentives.

McGuire et al. (2014) modify predictive ratios incorporating premium
differences and risk sharing in the US Marketplaces. The numerator of the
“payment system predictive ratio” for a subgroup is the sum of the payments
for the group (which can depend on all payment system features) rather than
the regression predicted values. The denominator in these predictive ratio
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measures remains the actual costs for the groups. Geruso et al. (2016) modify
predictive ratios and under/overcompensation measures in the same way.

5.3.4 Generalizing Group Fit to the Entire Population

Studies of fit at the group level typically report under/overcompensation or
predictive ratios for a subset of the population (e.g., those with a chronic ill-
ness). When predictive ratios are computed for the entire population (e.g.,
those with a chronic illness and those without a chronic illness), the statistics
are not summed or aggregated in any way to provide an overall measure of
fit at the group level. By contrast, the PSF measure noted above for assessing
fit at the person level summarizes fit for the entire population (in the form of
the reduction in sum of squares of the payment-cost residuals).

A summary measure may be useful for group fit as well. While we can
agree that reducing undercompensation for a group of interest is an improve-
ment for that particular group, what if a payment system alternative
decreases undercompensation for one group but increases it for another?
Which alternative is preferred? If payment alternatives are all subject to the
same overall budget constraint, moving payments more towards one group
inevitably lowers payments for another group. This could be a good thing if
the group experiencing lower payments was initially overpaid; it would be a
bad thing if the group were initially underpaid and the policy change exacer-
bated an underpayment problem.

A group-level measure analogous to the individual-level measure dis-
cussed above is a natural way to summarize group fit at the population level
(Van Kleef et al., 2017). Suppose potential actions by a plan allow health
plans to discriminate among G mutually exclusive groups indexed by g with
g = 1,..., G. We can then use data to determine:

s, the share of the population in group g, with ) ¢Se=1
T_?g the average plan revenue for a person in group g,

Y, the average plan cost for a person in group g,
R, —Y, the average under/overcompensation for a person in group g.

Given these parameters, under- and overcompensations can be summa-
rized in several different ways. One possibility is Y ,s,|R, = Y,|, i.e., the
sum of absolute under- and overcompensations weighted by the size of the
groups as a share of the population. As this metric falls, fit improves.

Most closely analogous to the PSF measure above, however, is a group
fit measure that weights the squared group-level payment-cost residuals and
is scaled to fall between zero and one (like an R-squared or a PSF). Our
measure is analogous to the one presented by Ash et al. (1989), who mea-
sured regression fit at the group level by a grouped R-squared. We generalize
this measure and call it the group payment system fit (GPSF) because it
incorporates other payment features.
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The denominator of Eq. (5.5) is the total sum of squared residuals at the
group level. The numerator is the sum of squared group-level residuals after
the payment system is in place. Analogous to an R-squared or PSF measure
at the individual level, 0 = GPSF = 1, with higher values indicating the
payment system is doing a better job at matching revenues to costs at the
group level.

Squaring the group-level payment-cost residuals has a grounding in wel-
fare economics, where the efficiency loss associated with a price distortion
(such as a tax) is proportional to the square of the distortion at the group
level. A related argument supporting raising the group-level residual to a
power greater than 1.0 comes from Van Barneveld et al. (2000), who con-
tend that small predictable profits and losses are likely to be irrelevant for a
health plan. Selection can be costly and the net benefits are uncertain, and
small incentives may simply not induce a health plan to act.

Depending on the institutional circumstances, other functions of the
group-level payment-cost residuals may be justified. Van de Ven et al.
(2015) point out that overcompensation may lead to an improvement in qual-
ity, whereas undercompensation leads to a deterioration of quality. It may be
that undercompensation is worse than overcompensation. A metric to repre-
sent this would be the group population-weighted sum of only the negative
deviations (squared or not), similar to that used in Shen and Ellis (2002).'*

In the end, while we believe squaring and summing group-level errors
with population weights is a natural way to measure incentives around group
fit, depending on the circumstances, researchers may justify and choose other
functions of the weighted residuals.

GPSF=1— (5.5)

5.3.5 Taking Account of Consumer Response

Measures based on predictive ratios or under/overcompensation are missing
a key element of selection incentives: how consumers (in a group) will
respond to the action in question. If consumers cannot or simply do not
respond to the action in question, the plan has no incentive to take it, even if
the group in question is under- or overcompensated. Here is a simple exam-
ple. Suppose the targeted group is young families for whom a plan is over-
compensated. The action is advertising in newspapers and television. If
young people do not respond (perhaps because they get their news else-
where) to newspaper advertising, in spite of the overpayment, plans have no
incentive to take the action of newspaper advertising.

The same point applies to healthcare services. Unless consumers respond
to skimping or overprovision of services, the plan has no incentive to take
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the action. Another example is the following: suppose plans are undercom-
pensated for members who use ambulance services during a year. But sup-
pose also that use of an ambulance cannot be anticipated by consumers.
Specifically, consumers do not know whether they are at high or low risk for
using an ambulance. In that case, skimping on ambulance services will not
disproportionately discourage enrollment by the group for which the plan
was undercompensated. Indeed, the more consumers can correctly anticipate
that they will or will not be users of a certain service, the more effective an
action on that service will be with respect to separating risks. Well-baby care
will be very appealing to young families anticipating have a child, but irrele-
vant to young couples who have decided not to have children. Young fami-
lies might well know into what group they fall. More generally, it is the
profitability of the consumers whose choice to enroll in a plan is marginal to
the plan’s decision of how much of a particular service to provide who mat-
ter for plan incentives (Veiga and Weyl, 2016). Consumers whose plan
choice does not depend on the plan’s actions with respect to the service do
not matter, even if they are heavy utilizers of the service in question.

With that qualification in mind, it remains true that services affecting
those with a chronic illness are likely to be effective selection tools. The
idea of a chronic illness is that it is persistent, and therefore likely to be
anticipated. Those with diabetes this year are very likely to have diabetes
next year, and these people are likely to be well-aware of their health situa-
tion. In this case, plan choice of those with diabetes are very likely affected
by the level of diabetes-related services offered by the plan. Restricting
access to care important to consumers with diabetes is thus likely to be an
effective strategy, should plans be undercompensated for this group.

A key factor in determining whether a consumer is likely to respond to
changes in the level of a service offered by a plan is likely to be the “predict-
ability” of the service. Research papers in health economics have studied the
role of predictability of healthcare use by consumers and its role in incen-
tives to plans to under/over provide services (Ellis and McGuire, 2007).
Because predictability is measureable, at least in part, the concept has played
a prominent role in measuring which services are more likely to affect con-
sumer plan choices. In the research literature, the total selection incentive is
measured by combining a measure of over/undercompensation with a mea-
sure of how well consumers can anticipate their use of a service. Research
papers show that the incentive to select against a service is a function of its
predictability, how well it predicts profitability (termed its “predictiveness”),
the variation of profits, and the demand elasticity."’
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5.3.6 Summary Comments About Action/Group-Level Measures
of Incentives

In summary, one of the key distortions that plan payment systems are
designed to combat is distortions to health insurance contracts to attract
profitable enrollees and deter enrollment by unprofitable ones. An insurer’s
incentive to distort its plans in such a way is related to the extent to which a
group is over/undercompensated. The extent to which over/undercompensa-
tion matters for a given group depends on (1) whether an insurer can target
the group in some way, (2) whether members of the group would respond to
distortions targeted at them, and (3) the size of the over/undercompensation.
We developed measures of incentives for insurers to engage in these distor-
tions where the researcher determines (1) and (2), while (3) is estimated
from data.

5.4 MEASURES OF INCENTIVES FOR CONSUMERS TO
CHOOSE THE RIGHT PLAN

Many individual health insurance markets allow for a variety of plan types
(e.g., more/less coverage, variation in network design, or other differences)
for the purpose of serving consumer preferences and rewarding plans for suc-
cessful innovation. In the Netherlands, consumers can choose among plans
with a range of deductibles, with lower premiums associated with higher-
deductible plans. Dutch plans also contract with different networks of provi-
ders. In the US Marketplaces, consumers choose among metal levels with a
gold plan covering a larger share of costs than a silver plan, which in turn
covers more than a bronze. Marketplace plans also construct different pro-
vider networks. An element of the efficiency of the market for health insur-
ance is to encourage consumers to enroll in the “right” plan for them,
defined as the plan that offers them the most net benefits over cost. This is
not only a static issue; it is also important in a dynamic framework with
innovation. As consumers move to plans with better value, incentives are
conveyed to the plans to innovate in ways to improve value to consumers.
Using consumer choice to reward high-value plans and punish low-value
plans is the essence of the “competition” element of Enthoven’s vision of
“managed competition.” If plans innovate by improving value, it might be
more expensive and they would have to charge more, but if the innovation is
worth more than the cost consumers will reward the plan with enrollment. If
plans innovate by reducing costs, competition will press them to pass on the
savings to consumers in the form of lower premiums. In this setting, with
consumers facing different prices approximating the costs of the alternative
insurance products, Enthoven argued that the market would lead to an effi-
cient allocation of consumers across plans. There are two factors that inter-
fere with a market producing the premiums that lead to efficient choice of
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plans. We explain these, and how to measure the problems they cause, after
first describing what efficient pricing looks like.

5.4.1 Efficient Premium Pricing

We now turn to the role that premium pricing plays in influencing efficient
enrollee plan choices. It is worth recognizing up front that no health insur-
ance market could realistically achieve the set of premium prices necessary
to fully meet the ideal of efficient sorting of consumers across plans. To see
this, consider a simple setting with just two plans, Plan A and Plan B, with
somewhat different characteristics. For concreteness, suppose Plan A offers
full coverage and Plan B has a large deductible. Consumers are heteroge-
neous in their costs (at each plan) and in their tastes with respect to the pres-
ence of a deductible (because of risk aversion or other reasons).

Consumer 1 “should be” in Plan A if that consumer’s extra or incremen-
tal valuation of Plan A with the full coverage is greater than the incremen-
tal plan cost Consumer 1 would incur in a plan without a deductible
compared to one with a deductible. This rule for efficiency leads consumers
to the plan in which their benefits most exceeds the costs.”” The same state-
ment of efficient sorting could be made for consumers, 2, 3, ... N. It is
immediately clear that in the case where each consumer faced a price dif-
ference (referred to in the literature as an incremental price) between the
two plans equal to that particular consumer’s cost difference in plan cost
between the plans, consumers will sort efficiently.”' If consumer 7 certainly
will go over the deductible, the incremental price to 7 is approximately the
deductible,”” and, at that price, 7 would choose whether Plan A is preferred
at that price, and this choice would be efficient. If consumer 11 faces a low
probability of having any medical spending, the price to 11 should be much
lower. 11 might prefer choice and be willing to choose A at the premium
right for her. If consumers 7 and 11 face the same incremental price
for Plan A, the resulting choices may not be efficient. This is the “single-
premium problem” in the research literature (Bundorf et al., 2012; Geruso,
2017). Generally, no single premium can sort consumers -efficiently
between two plans.”

5.4.2 First Source of Deviation From Efficient Pricing: Limited
Premium Categories

It is obviously not realistic to expect a market, regulated or not, to generate
incremental premiums to be person-specific, even in this simple setting of
just two plans. Asymmetric information can be one barrier. Consumers may
know if they are likely to be high cost but some of this information may be
unavailable to plans. More important, however, is that regulation constrains
plan risk rating. As shown in Part II of this volume, in most markets with
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FIGURE 5.2 A community-rated premium leads to a large average gap between the incremen-
tal premium and incremental costs.

regulated competition, risk-rating of premiums is proscribed for purposes of
fairness and access. It is understood that such regulation comes at some cost
in terms of efficiency,”* but this cost is generally regarded as tolerable in
exchange for the gain in fairness achieved by having the healthy subsidize
the sick in health insurance purc:hase.25 Even so, there are alternatives for
regulating premiums in pursuit of fairness, e.g., subsidizing the sick by a spe-
cial risk pool, allowing age bands or not, restricting differences between the
old and the young, etc.; but there are always unavoidable tradeoffs between
fairness and efficiency. It is therefore worthwhile to be able to measure the
comparative efficiency in terms of sorting of the various approaches to
fairness.

The discussion here is in terms of incremental plan costs, incremental
benefits, and incremental premiums. Incremental plan costs of a person refer
to the difference in plan costs (not the total or out-of-pocket cost) for that
person between plans; incremental benefits refer to the person’s individual
subjective difference in the valuation of alternative plans. Incremental pre-
miums are differences in premiums in a market and will be group- rather
than person-specific. For example, if the community-rated premium for Plan
A is 800 euros per month and the community-rated premium for Plan B is
600 euros, the incremental premium—the amount a consumer can save by
choosing the lower-priced plan—is 200 euros.*®

The intuition behind the measure we propose for the inefficiency associ-
ated with limited premium categories can be illustrated in Fig. 5.2, which
shows, in the case of two plans (again, Plan A and Plan B), the distribution
of the incremental cost of consumers in Plan A compared to Plan B along
the horizontal axis. We assume these differences are all positive (Plan A
costs more for everyone), and that the incremental costs are distributed uni-
formly on the line. (Neither of these simplifications is important for the argu-
ment.) As was said in the previous section, if each consumer faced an
incremental premium between the plans equal to her specific difference in
cost, all consumers would sort themselves efficiently between Plans A
and B.
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Suppose premiums are community-rated so that premiums are different
for Plan A and Plan B, but everyone pays the same premium for each plan.
If Plan A drew a representative set of consumers from the population, the
difference in average cost between Plan A and Plan B would be the average
of the incremental costs. With competition, the premium difference for Plan
A compared to Plan B would then also be the average of the incremental
cost differences, shown in Fig. 5.2 as a vertical line at the midpoint (the
average) of the incremental costs. Except in special cases, this incremental
premium will not lead to efficient sorting: the premium difference is too
high for the consumers to the left of the vertical line and too low for the con-
sumers to the right. Too few of the low-cost consumers are likely to choose
Plan A and too many of the high-cost consumers will choose Plan A (we
come back to the implications of this for premiums shortly).

Measures of the misaligned incentive from community rating are based
on the gap between the efficient incremental premium (the person’s incre-
mental plan cost) and the incremental premium they face because of commu-
nity rating, a measure analogous to the “price distortion” measure common
in welfare economics. This gap can be summed (or averaged) in a linear
accounting of the distortion, or greater deviations can be given more weight
by squaring the gaps before summing. The mean absolute deviation of the
distribution of incremental cost, the expected value of this divergence, is the
linear measure of the gap. The mean absolute deviation is shown in Fig. 5.2.
The quadratic measure would square the differences before summing to yield
the variance of the incremental cost distribution.

We now illustrate how this premium efficiency measure can be used to
compare policy alternatives. Suppose instead of community rating, regulators
set two premium categories, one for the young and one for the old. Assume
there are equal numbers of young and old in the population. Since the old
tend to be more costly, raising the incremental price for the old and lowering
it for the young will tend to improve the match between the incremental pre-
mium consumers face and their incremental cost. More young, facing a
lower incremental premium, will be induced to correctly choose Plan A and
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FIGURE 5.3 Risk rating by age reduces the average gap between incremental premiums and
incremental costs.
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fewer old, facing a higher incremental premium, will be correctly discour-
aged from choosing the more generous plan.

The change in the average gap between prices and incremental costs mea-
sures the improvement in sorting incentives achieved by risk rating by old
and young. Fig. 5.3 shows consumers divided into the young and old, and to
keep the illustration simple, the young are assumed to be to the left with
lower incremental costs and the old are to the right with higher incremental
costs. If we allow risk rating by these two age categories, the incremental
premium for the young will fall at the midpoint of the young distribution of
incremental costs and the incremental premium for the old will fall in the
middle of the old distribution, as shown in the figure. The figure also shows
that the new mean absolute deviation (which is the same for the young and
the old), is smaller than the standard deviation with community rating. In
this example, the mean absolute deviation falls to exactly half of the previ-
ous value. We could also use a squared measure of the deviations in terms of
the variance of the gap between incremental costs and premiums, and that
would also fall. In this example, the variance would fall to one-quarter of the
previous level.

This example makes clear that a measure of the fit of incremental pre-
miums to incremental costs is the natural way to measure how well a set of
premium categories conveys efficient incentives to consumers regarding
choice of plan.”’ Following the approaches proposed earlier in this chapter,
we measure fit of (incremental) premiums to (incremental) costs with a lin-
ear and a quadratic metric.

The linear measure is the MAPE associated with a set of premium cate-
gories, normalized by the MAPE with a single community-rated premium
(equal to the difference in average cost). Taking one minus this measure
transforms it into a measure with range O to 1 with higher values better (like
other measures of fit):

SIAY — AP

Premium MAPE=1—- = —
Zi‘AYi - AYi|

(5.6)

The premium MAPE in Eq. (5.6) linearly accumulates the individual-
level price distortions associated with a given payment system. In making
such a summation, it may be easier to think of i as representing types of indi-
viduals, who have an average or expected incremental cost, than i represent-
ing each person.

A case can be made that the metric should be quadratic rather than linear.
In that case the measure is simply the R-squared from a regression of incre-
mental costs on incremental premiums. Obviously, one incremental premium
(the average) explains none of the variance. As the premium categories bring
incremental premiums closer to incremental costs, the fit improves. We call
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the quadratic measure premium R-squared, also normalized and subtracted
from one (like a conventional R-squared):

_ Z(AYi—APY

5.7
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Premium R?> =1

Although simple and intuitive, there are three notable limitations to both
the linear and quadratic measures presented in Eqs. (5.6) and (5.7), respec-
tively, which limit the applicability of our metric in many settings. First, as
is the case with all the ex ante measures presented in this chapter, Eqs. (5.6)
and (5.7) stop short of measuring welfare loss due to adverse selection.
Instead, they measure price distortions. A measure of welfare requires infor-
mation (or assumptions) about demand/willingness to pay, and demand
response. In particular, these price distortions do not necessarily lead to inef-
ficient sorting: While a price equal to the individual’s incremental cost
ensures efficient sorting, there is an infinite number of other prices that will
result in the individual making the same choice. However, while other prices
induce efficient sorting only under a specific level of demand/willingness-to-
pay, the incremental cost induces efficient sorting under any level of
demand, making it the natural benchmark with which to evaluate price
distortions.

Second, measures (5.6) and (5.7) require information not readily available
in claims data, including information about incremental costs and equilib-
rium premiums under different regulatory regimes. Estimating incremental
costs between plans would likely need to be done by making assumptions
about the demand response of different individuals to alternative plan
designs.”® Evaluation of payment systems at the market design stage, prior to
observing market equilibrium, or evaluating alternative payment systems dif-
ferent from the system currently in use also requires an estimate of the equi-
librium incremental premiums, as these premiums are not observed. The
analyst needs to make an assumption about what they would look like under
the modified payment system rules.

Finally, individual health insurance markets are likely to have a number
of types of plans. The expressions (5.6) and (5.7) can be generalized to mul-
tiple plan types, by, e.g., measuring incremental costs for all plans relative to
a base plan, but this might get complicated fast as the number of plan types
proliferates. We recommend the analyst choose two plans, those representing
the most important choice facing the largest body of consumers. In some
markets, this will be natural—MA versus traditional Medicare, a Silver plan
versus a Gold plan in the Marketplaces, a high versus a low deductible plan
in the Netherlands—but in other settings, some consideration will be neces-
sary to make the choice. Once the two plans are chosen, incremental
premiums can be observed for each person. For two plans in the community-
rated Netherlands, e.g., this is simply the difference in the plans’ premiums.
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5.4.3 Second Source of Deviation From Efficient Pricing:
Adverse Selection

The second source of deviation from efficient pricing is due to adverse selec-
tion. As we noted above in our discussion of Fig. 5.2, with community rating
(or, even with other limited premium categories), too few of the low-cost
and too many of the high-cost members of an insurance pool will tend to

BOX 5.2 Theoretical and empirical literature on adverse selection and the
inefficiency of plan pricing

Building on work by Cutler and Reber (1998), Einav and Finkelstein (EF) and
their colleagues have proposed an elegant and influential model of sorting
between two plan types (Einav and Finkelstein, 2011; Einav et al., 2010a). The
population is ordered by their willingness to pay for the more generous plan.
Adverse (or favorable) selection is related to the slope of the average cost curve
(the average of the incremental costs as a function of incremental price of the
more generous plan). With competition and average cost pricing, the more gen-
erous plan sets too high a price and too few consumers join the plan. This form
of pricing with a feedback loop between selection and pricing can lead to the
dreaded “death spiral” for the generous option in health insurance markets
(Cutler and Reber, 1998).

With empirical estimates of the shapes of the demand and cost curves, the EF
model can be used to estimate a welfare triangle related to the inefficiency of
pricing due to adverse selection. The EF framework has been frequently applied
to study premiums and efficient sorting of consumers among plans. For example,
Hackmann et al. (2015) use the EF model to evaluate the welfare consequences
of the Massachusetts health care reform of 2006, the precursor to the national
reform. Kowalski (2014) applies the HKK version of the EFC model to estimate
the welfare consequences of the implementation of the ACA.

EF-type models have also recently been applied to MA. Cabral et al. (2014)
use a modified version of the EF framework to estimate the extent of selection
into MA, finding little evidence of selection on the margin. Curto et al. (2014)
also estimate important structural elements of demand and cost using changes in
MA premiums over time, again finding little evidence of selection into MA at the
margin (as premiums move up and down) but, on average, costs were lower in
MA, even after risk adjustment, by 2%—3%. More recently, Glazer and McGuire
(2017) use the EF conceptual framework to derive the implications for setting the
level of subsidy to MA plans.

Note that the EF model is concerned with the second form of pricing prob-
lem, that due to selection, and not the first, due to limited premium categories.
Welfare losses estimated with the EF framework thus are only a partial measure
of the welfare loss from inefficient premium pricing. Bundorf et al. (2012) and
Geruso (2017) use a more general framework to study the interaction between
premium regulation and selection, highlighting the issues we discuss here.
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choose Plan A, the more generous plan in our example. With the more gen-
erous plan drawing an adverse selection of the risks, it must price higher not
just for its more generous coverage, but for the higher costs of the risks the
plan attracts. Efficient sorting is promoted when Plan A prices higher for its
more generous benefits—this is the incremental plan cost standard. Efficient
sorting is undermined when Plan A prices higher because it draws more
expensive risks (Einav et al., 2010a). Some of the highly developed theoreti-
cal and empirical literature on this subject is summarized in Box 5.2.

We do not anticipate that policy researchers will have, ex ante, a measure
of the degree of adverse selection in the relevant individual health insurance
market. Rather than basing a measure on the extent of the problem (which
will typically not be known), we base our measure on the degree to which
the payment system, including risk adjustment and any risk sharing,
addresses the problem. Risk adjustment, and other plan payment features
such as reinsurance, transfer funds from plans attracting healthier enrollees
to plans attracting sicker, more expensive enrollees. This transfer requires
the plans with the healthier pool (likely the plan with lower premiums/less
generous coverage) to raise its premium and enables the plans with the sicker
pool (those with more generous coverage) to lower their premiums. Risk
adjustment transfers thus counteract the adverse selection effect, raising the
incremental premium in the less generous plan and reducing the degree to
which the incremental premium difference is affected by selection.

The previously discussed PSF from Eq. (5.2) is a suitable measure of
how much the payment system contributes to blunting the problems adverse
selection causes for premium setting. Our approach here is to note that there
is a second reason to be interested in PSF: it is also a good measure of how
the payment system contends with adverse selection and premium pricing.

5.4.4 Summary Comments on Measures of Incentives for
Efficient Sorting

The issue of the efficiency of plan sorting has different importance in differ-
ent institutional settings. The underlying problem of efficient sorting is less
salient in health insurance markets where the differences among the plans
are small, as, e.g., in Germany where plans have the same regulated benefit
package and can do little in terms of selective contracting or managed care.
In such a setting, the fairness associated with community rating comes at a
small cost in inefficient sorting. In other settings, however, available plans
differ considerably, and there the efficiency cost of the fairness of commu-
nity rating is higher. In some cases some fairness can be maintained even
with efficient incremental pricing. Box 5.3 explains this with an example
showing the fairness improvement with some risk adjustment and risk rating
only the incremental premium.
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BOX 5.3 Risk rating of incremental premiums can combine with fairness-
related subsidy of higher-cost groups

Suppose the population is half young and half old, with cost structure in Plans A
and B as follows:

Costs

Young Old
Plan A 100 200
Plan B 150 300

Risk rating of Plan A and B premiums would lead the old to have to pay
more than the young for both Plan A (200 vs 100) and for Plan B (300 vs 150).
This would lead to efficient sorting of both groups between the plans because
the incremental premium for the young to join Plan B (50 = 150—100) and for
the old (100 = 300 — 200) is equal to the incremental cost for each group. It
may be regarded to be unfair that the old pay more than the young.

An alternative is to make Plan A free to both groups (preserving fairness). The
regulator then pays Plan B 100 for every young that joins and 200 for every old
(these are the group costs in Plan A). If we then allow Plan B to risk rate, the
young will be charged 50 for Plan B and the old will be charged 100, ensuring
efficient sorting.

5.5 MEASURES OF INCENTIVES FOR COST CONTROL

An important objective of managed competition is conveying incentives to
health plans to control costs. Making a fixed payment to a plan per person
per month is intended to do just that. It is clear, as we discussed in
Chapter 4, Risk Sharing, that risk sharing in plan payment with, e.g., reinsur-
ance, reduces a plan’s incentives to control costs. Traditionally, diagnosis-
based risk adjustment has not been seen as also sacrificing incentives for
cost-control incentives, under the premise that risk adjustment compensates
for patient characteristics rather than services provided (Pope et al., 2011).
This position, however, is not correct. In risk adjustment formulas with
diagnosis-based risk adjustment, plan revenues are not independent of cost.
After a very brief reminder about risk sharing and incentives for cost control,
this section explains why diagnosis-based risk adjustment also dilutes incen-
tives, and then proposes a metric, incorporating the effects of both risk shar-
ing and risk adjustment, for measuring the degree to which a payment
system deviates from full incentives to control costs.
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5.5.1 Risk Sharing Affects Incentives for Cost Control

Section 4.4.1 was titled, “The Share of Dollars/Euros Touched by Risk-
Sharing Measures Incentives Affected,” telling the story of how the effect
of risk sharing on incentives can be measured. For example, a common
form of risk sharing is reinsurance. If the reinsurance attachment point
implies 5% of the costs are above the attachment point, and if the reinsur-
ance share is 80%, the share of dollars/euros touched by risk sharing is
80% of 5%, or 4%. As we say in Section 4.4.1, the idea of this simple mea-
sure is that a plan would have incentives to reduce costs to the degree that
it was responsible for those costs, and it is responsible in this example for
96% of the costs, so would retain, with this reinsurance example, very
strong incentives to contain costs.

5.5.2 Diagnosis-Based Risk Adjustment Affects Incentives for
Cost Control

It is important to dispel the belief that paying plans by health status risk-
adjusted capitation leaves cost-control incentives unaffected. The belief
would hold true if the capitation payment were based on age and gender (or
other characteristics independent of utilization), but predominantly, risk clas-
sification systems are based on diagnoses that emerge with healthcare treat-
ments. In practice, the conditions used to determine risk adjustment are
established during provider—patient interactions in which a claim is gener-
ated. For example, in the CMS-HCC system paying MA plans in the US
Medicare system, a single physician office visit at which a patient receives a
new diagnosis of “diabetes without complications” changes a patient’s risk
score and results in an additional payment of approximately $1500 annually.
The visit generating the diagnosis, and the follow-up events the visit triggers,
such as further diagnostic testing, are components of cost to the plan, creat-
ing a link between payments a plan receives from risk adjustment and the
plan’s realized costs. Thus, utilization affects both costs and risk-adjusted
payments, implying that insurers are compensated at least in part for their
patients’ utilization. The diabetes case is of course not an isolated example;
diagnoses emerge only in the course of diagnostic visits or treatment so that
plans are paid more when new diagnosis-generating health care takes place.
This is true in concurrent risk adjustment systems, such as in the US
Marketplaces, and in prospective systems used in most other settings in
which diagnoses are from a previous period, so long as the enrollee has
some likelihood of remaining enrolled in the plan.

The connection between a prospective capitation payment and plan
spending is obvious in systems that use some explicit indicator of costs as a
risk adjustor. As noted in Chapter 4, Risk Sharing, Van Kleef and Van Vliet
(2012) compared a form of high-risk pooling with the option of including
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“membership in the high-risk group” as a risk adjustor in the Dutch equaliza-
tion model. Presently, the Dutch system includes risk adjuster variables that
provide insurers with additional compensation for consumers who were in
the top 15% of the spending distribution in each of the three preceding years.
As long as there is some continuity in plan enrollment, it may be financially
attractive for plans to provide extra care to individuals in order to induce
them to exceed the cost threshold and assure assignment to the high-risk
group.

The degree to which cost-containment incentives are affected by health-
status-based risk adjustment can be measured (and ultimately compared to the
incentive of other plan payment options such as risk sharing). Building on anal-
ysis of the incentive effects of hospital “prospective payment” by McClellan
(1997), who measured the de facto risk sharing in the DRG payment system to
hospitals, Geruso and McGuire (2016) in the US Marketplaces and Schmid and
Beck (2016) in Switzerland measure the de facto cost sharing in risk adjustment
payment systems by simulation methods. These papers ask: suppose some com-
ponent of health care were not provided to a patient during a year. How much
would this affect the payment the plan receives for the person? Averaged over
the experience of a group of enrollees, the payment reduction associated with
the cost reduction describes the portion of the costs shared by the regulator (or
by the market depending on the risk-sharing modality). In a fully cost-based
system, payments to the plan would go down one-for-one with any reduction in
services. In a pure prospective system (where, for instance, capitation was based
only on age and gender as in Israel), payments would not fall at all and there
would be no risk sharing. But in capitation payment systems using health status
indicators, for some patients randomly removing certain office visits (e.g.)
along with their costs and any diagnoses generated in that visit does lead to a
payment reduction, indicating and measuring the degree of de facto risk sharing
built into the capitation payment system.

Schmid and Beck (2016), for Switzerland, find that the de facto risk shar-
ing in the Swiss risk adjustment model is 0.09, meaning that on average 9%
of plan spending is returned in the form of higher payments given the risk
adjustment model.>’ Reinsurance with a cutoff of 60,000 CHF and a reinsur-
ance rate of 80% increases the return to about 17% on average. This 8%
additional reduction in cost control incentives, however, boosts the fit of the
payment model at the individual level from 0.15 to 0.41 (Table 1 in Schmid
and Beck, 2016), serving as a reminder of the essential tradeoff between
reducing incentives for risk selection against the loss of incentives for cost
control in having costs drive revenues.

“Upcoding” of diagnoses, another persistent problem with risk-adjusted
payment systems, is another indicator of the incentive effects of diagnosis-
based risk adjustment. Upcoding takes place not only when plans change
codes in isolation, but decide to “do stuff” in order to generate codes, such
as engaging in home-based diagnostic visits. Under the prospective
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health-status-based risk adjustment model in MA, an individual generates a
risk score in a MA plan that is about 6% —7% larger than the risk score the
same person would generate in Traditional Medicare by some combination
of more services and simple upcoding (Geruso and Layton, 2017).

5.5.3 Defining Incentives for Cost Control: The Power of a
Plan Payment System

We base our measure on the concept of power as the term is used in contract
theory, the share of costs at the margin borne by the health plan.’’ Power in
health insurance contracts is tightly linked to the goal of cost control, as it
describes the payment system’s impact on the insurer’s marginal incentive to
limit healthcare spending. Power characterizes how a plan’s expenditures
impact a plan’s net payment from the regulator. This connection is obvious
with risk-sharing features of plan payment and present but not-so-obvious
when it comes to risk adjustment. Our definition and method of operationa-
lizing power is intended to expose the full incentives in a payment scheme.

If an insurer’s payment R; is invariant to changes in realized costs Y;, as
it would be in a plan paid by an age—gender-only risk adjustment system,
the power of the payment system would be at the maximum of 1.0. That is,
the share of costs borne by the plan at the margin is 1.0. Conversely, in a
cost-based system where payment tracked costs exactly, the power would be
0. Away from these polar cases of payment systems, the change in payment
for a person with respect to a change in cost for a person could vary over
people, vary over ranges of cost, and vary over types of services. For exam-
ple, the first healthcare event in a diagnostic area will trigger higher pay-
ment, but subsequent ones may not.

Imagine a thought experiment in which 10% of each person’s healthcare
costs were reduced by randomly eliminating part of the use of that person
during a year. Individuals’ risk scores would fall and the revenue of the plan
would go down by X percent. The share of the cost reduction kept by the
plan, the power of the payment system, is 1 — 1X_0' More formally, we define
power as:

1 dR;
P =1—— .
ower N Z ar, (5.8)

i
where N is the number of enrollees in a plan, and % is the derivative of pay-
ment for person i with respect to a marginal change in their utilization

(Geruso and McGuire, 2016).
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5.5.4 Measuring Power in Plan Payment Systems

Power, as defined in Eq. (5.8), has been measured in research studies in
Switzerland and in the US Marketplaces, but at present, the technology of
power measurement is not easily applied by policy researchers. It is likely
that the simulation methods proposed by Geruso and McGuire (2016) will be
refined (or replaced) as research continues. In the meantime, policy research-
ers can put to use the basic findings from the research literature.

The power of a prospective system is greater than a concurrent system
because diagnoses given last year are less predictive of costs this year than
diagnoses received this year. Roughly speaking, Geruso and McGuire
(2016) find that the power of the HCC-based concurrent risk adjustment
system is about 70%, and the power of the same diagnostic system when
applied prospectively is about 80%.”' High year-to-year turnover does not
affect power in a concurrent system (because the past doesn’t matter), yet
strengthens the power of a prospective system (because a diagnosis made
for a person last year returns nothing to a plan if the person leaves the
plan). The 70% power for a concurrent system and 80% power for a pro-
spective system (before figuring in turnover) are the best power numbers for
the two types of HCC-based systems, in our view, based on current
research. We look for both more conceptual and empirical research to refine
these estimates and to extend them to other institutional settings and risk
adjustment models.

A complete power analysis takes account of any risk-sharing features of
the plan payment model. For example, suppose the policymaker was consid-
ering a prospective system with a reinsurance component that affected 5% of
total costs. We have argued above that the power loss from such a risk-
sharing policy is 5%. Prospective risk adjustment plus the reinsurance policy
would have a power of 75% (80%—5%). This metric can be useful in the fol-
lowing way: based on the (limited) research literature, the prospective system
plus reinsurance has greater power than a concurrent system (with no rein-
surance). Policy researchers can readily compare the fit at the individual and
group level of the two alternatives. If the fit is at least as good in the pro-
spective plus reinsurance system, the policymaker can obtain better fit with
more power in the prospective plus reinsurance system than in a concurrent
risk adjustment system.””

5.5.5 Final Comments on Measuring Incentives for Cost Control

The main message of this section is that diagnosis-based risk adjustment sys-
tems, prospective as well as concurrent, weaken incentives for cost control.
A patient must have a medical encounter in which a diagnosis is made in
order to turn on the diagnosis flag in a risk adjustment model. The higher
revenue associated with the appearance of the diagnosis rewards the
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encounter where the diagnosis takes place, weakening incentives to control
costs. This is true both for a concurrent risk adjustment system where the
plan is paid more this year if the flag goes on, and for a prospective risk
adjustment system, where the plan is paid more next year if the patient stays
in the plan.

Once this point is accepted, it becomes a matter of degree to which a par-
ticular plan payment system maintains the power of cost containment incen-
tives. We have proposed a way for analysts to conduct such an assessment
without need to undertake extensive new research. We recognize the “evi-
dence base” for the power of alternative systems is thin. The simulation
methods used to assess power in the few papers doing so also need reconsid-
eration and refinement. Much more work is needed on alternative systems in
different settings in order to gain an appreciation of how payment models
affect incentives, and ultimately to quantify the fundamental tradeoff
between incentives for cost control and incentives related to selection that
have been recognized to be the fundamental issues in plan payment design
(Newhouse, 1996).

TABLE 5.2 Circumstances in Which Proposed Metrics Do Better at
Measuring Incentives for Efficiency

Circumstances where new
metrics are called for

Section of
chapter: Issue

Proposed/Traditional
metrics

5.2: Selection:

Fit at the
Individual Level

5.3: Selection:
Fit at the Group
or Action Level

5.4: Selection:
Individuals
Choose the
Right Plan

5.5: Incentives
for Cost Control

Payment system fit preferred to
R-squared from a risk-
adjustment regression

Group payment system fit
preferred to predictive ratios
or under- and
overcompensation

New metric: gap between
incremental premiums and
incremental costs; payment
system fit

New metric: power of a
payment system (in retaining
incentives for cost control)

Payment system includes other
elements than predictions from
a single risk adjustment model

Payment system includes other
elements than predictions from
a single risk adjustment model

Major differences in
characteristics and premiums
of plans available to
consumers, and changes in
premium regulation are under
consideration; a second reason
to recognize payment system
fit

When diagnosis-based risk
adjustment, risk sharing, or
possible major change in
encounter-based variables in
model are under consideration
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5.6 SUMMARY AND DISCUSSION

In a nutshell, this chapter intends to equip researchers and regulators with a
toolkit for practical ex ante evaluation of health plan payment systems. We
hope to advance the field by proposing simple modifications of currently
used approaches that, in many circumstances, do a better job than conven-
tional metrics of measuring incentives for efficiency.

5.6.1 When Does It Matter to Make Use of the Proposed
Metrics?

Table 5.2 briefly summarizes our views about when our proposed metrics
will be more informative than existing metrics. With respect to both individ-
ual and group-fit measures, using predictions from a risk adjustment regres-
sion to compute R-squared and conventional measures of over/
undercompensation is fine if the payment system is fully described by those
predictions. We regard this to be essentially true in Germany and MA in the
United States, but not elsewhere. In Switzerland, risk sharing figures into
plan payment; in the Netherlands there are four predicted values that need to
be aggregated to describe plan payment; in Marketplaces, premium catego-
ries and reinsurance features play a role. PSF is what is called for generally,
and in special circumstances this will be approximated by regression pre-
dicted values.

We proposed two metrics related to consumer sorting. Our first, based on
the gap between incremental premiums and incremental costs, is problematic
from a practical standpoint in many settings, and may not be of interest in a
context where policymakers are committed to community rating. Our second
measure, capturing the inefficiency in pricing and sorting caused by adverse
selection, is simply the individual-level fit measure, PSF. A necessary condi-
tion for either of our sorting metrics to be worthwhile is that there are some
meaningful differences in plans that affect their cost. This latter condition is
true in most settings but not all (again, Germany is in the minority).

Measuring power is important when alternatives being considered might
differ in the degree to which they affect cost-control incentives. For example,
adding diagnoses from outpatient claims in a prospective risk adjustment
model will affect power. Adding a risk-sharing feature will affect power.

5.6.2 Mathematical Properties of the Measures

We close this chapter with a couple of brief reminders about the mathemati-
cal properties of the measures proposed.

First, we present linear and quadratic forms of measures of fit of plan
payments to plan costs at the individual and group levels, and linear and qua-
dratic forms of the fit of incremental premiums to incremental costs. Our
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power measure is simply linear. Though we lean towards the quadratic forms
on the basis of the general property of the increasing economic harm from
price distortions, the analyst needs to make a choice about whether they
would regard the linear or the quadratic (or some other power) most helpful.

Second, in the quadratic form, all of our measures are between 0 and 1. They
are unit-free numbers that cannot be added. The measures are useful for identify-
ing potentially dominant policies. In the example discussed above, if prospective
risk adjustment plus a small amount of reinsurance yields better PSF and higher
power, it can be regarded as superior to the alternative of concurrent risk adjust-
ment. The measures could be useful for designing a policy that is equivalent to
another policy in one dimension so as to focus policy choice on the other.
Sticking with the same example, our method for assessing power would allow
the analyst to identify the degree of reinsurance that, when paired with prospec-
tive risk adjustment, yields the same power as concurrent risk adjustment. With
this in place, the analyst can compare various fit properties of the models.

The metrics cannot be added (this would be a meaningless number) nor,
in the presence of tradeoffs—i.e., one payment system is better on one metric
but worse on another—can the metrics value the tradeoff involved. A 0.01
change in power cannot be compared with a 0.01 change in PSF. This com-
parison must be based on the values of the decision maker.

ENDNOTES

1. Some aspects of “fairness” are related to efficiency. Specifically, redistribution from healthy
to sick consumers provides implicit insurance against the financial consequences of shifting
from a healthy to a sick state, which can be welfare-enhancing (Handel et al., 2015).

2. For a technical presentation of some of the ideas in this chapter, see Layton et al. (2017).

3. See, as examples, Kautter et al. (2014) on US Marketplaces; Pope et al. (2011) on US
Medicare; Shmueli et al. (2010) on Israel; Beck et al. (2010) on Switzerland; Breyer et al.
(2003) on Germany; Van Kleef et al. (2013) on the Netherlands.

4. Exceptions occur when there is variation in program implementation geographically, over
time, or across eligible populations that may enable the impact of specific reform features to
be identified.

5. Most real-world risk adjustment models use weighted least squares (WLS) to accommodate
partial-year enrollees or population sampling weights. WLS weights then enter into the R-
squared formula in the usual way. For simplicity, we ignore those issues here and refer sim-
ply to “ordinary” least squares.

6. Although the within-sample ereg is always guaranteed to be nonnegative, outside of sample
(validation) measures, or measures generated using simulation models that change the model
specification can have negative values.

7. See, e.g., Van Barneveld et al. (2001) and Ettner et al. (2001). Van Veen et al. (2015) sum-
marize fit measures used in this literature.

8. Some papers propose an empirical measure of “how much of healthcare costs are predictable”
by using extensive sets of information that consumers might have available for prediction,
such as 5 years of past healthcare spending in Van Barneveld et al. (2001) or something simi-
lar in Newhouse et al. (1989), who estimate individual fixed effects based on several years of
data. These predictions may of course under- or overstate how much consumers can actually
predict. Researchers then compare the R-squared from a particular risk adjustment formula to
this “maximum explainable R-squared.”
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9.

10.

11.

12.

15.

16.

17.

18.

19.

20.

21.

22.

For example, suppose a health plan can direct treatment resources at the individual level and
respond to the incentive to spend too much or too little based on whether the individual is a
winner or a loser. In that case, a consumer’s declining marginal benefit curve implies squar-
ing the measure of incentive at the individual level is correct. See Layton et al. (2017) for a
formal development including other assumptions necessary for the R-squared to be the exact
metric to compare payment models in terms of incentives for economic efficiency.

And the assumption that plan actions to discriminate in favor/against some enrollees is the
main efficiency issue. The R-squared measure is not well-suited to measuring efficiency
incentives with respect to enrollee choice of plan or incentives for cost containment.

An assumption here is that within-group variation of profits and losses is not correlated with
differences in consumer response to selection actions. We come back on this assumption in
Section 5.3.5.

This is a rationale for why data from traditional Medicare are used to calibrate payment
models for MA plans. See Bergquist et al. (2018) for discussion of this issue.

. Chapter 4: Risk Sharing discusses empirical methods for incorporating the presence of pre-

mium categories and risk sharing into the estimation of the risk adjustment model. The PSF
measure remains the relevant one because it incorporates the “explanatory power” of all
payment system features.

. The literature on service-level or “supply-side” selection began with studies of the incentives

of insurers to distort service-level offerings to attract good risks based on models of health
plan profit maximization. Geruso and Layton (2017) provide a recent review of this
literature.

This over/undercompensation measure is the negative of the more familiar mean prediction
error which is widely used in statistics. Using the negative makes positive values correspond
to positive profits when the predictions are thought of as a measure of revenue.

See also Kuziemko et al. (2014) for a study of Medicaid managed care plans attempting to
attract lower-cost births based on the race/ethnicity of the mother.

See Ellis and McGuire (2007) for implementation of this approach in Medicare and
McGuire et al. (2014) for its application in Marketplaces.

A related argument is made by Lorenz (2014) who also identifies empirical methods that
weight over- and undercompensation asymmetrically.

The theory of plan incentives to use services to affect selection is presented in Frank et al.
(2000) and Ellis and McGuire (2007). The ideas are developed and applied empirically in
McGuire et al. (2014) and Ellis et al. (2017).

Note that the efficiency rule has to do with plan costs, not total costs. If a deductible only
shifts costs from the plan to the consumer, only the portion of spending covered by the plan
should be part of the efficient incremental premium. All plan costs, including administrative
costs, should be considered when evaluating efficiency. We proceed by effectively assuming
that administrative costs for a given consumer are constant across plans.

This argument is made in Keeler et al. (1998), among other places. The argument is the
same as that for prices generally: when consumers face prices equal to costs, utility-
maximizing consumers make socially efficient choices. For now, we ignore the distinction
between expected and realized cost. We will recognize the importance of expected costs in
developing our proposed measure below. We also ignore deviations between willingness-to-
pay (demand) and underlying valuation that may be caused by behavioral frictions
(Spinnewijin, 2017).

This is the incremental plan cost for the plan without a deductible. All other costs are cov-
ered similarly in the two plans.



23.

24.
25.

26.

217.

28.
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30.

31.

32.
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A single premium can sort efficiently in some special cases. For example, if all heterogene-
ity in preferences is perfectly collinear with expected costs, a single premium can achieve
efficient sorting. This is the special case in Cutler and Reber (1998).

For an early treatment, see Pauly (2008).

Gains in fairness may also represent efficiency gains. The transfers from healthy to sick con-
sumers induced by limited premium categories also effectively provide insurance against the
financial consequences of transitioning from a healthy to a sick state. Indeed, Handel et al.
(2015) show that in a setting similar to the ACA Marketplaces, efficiency gains from limit-
ing “reclassification risk” exceed efficiency losses due to adverse selection when comparing
risk-rated premiums to a single premium policy.

The analysis here assumes that consumers choose on the basis of premium differences across
plans, i.e., would make the same choices if plan premiums were 100 euros and 300 euros as
when the premiums were 600 euros and 800 euros. If consumers react to relative prices
rather than differences in absolute prices, this assumption is questionable. Douven et al.
(2018) question whether consumers decide on the basis of price differences independent of
the level of prices.

Incremental costs can be thought of in terms of expectation if the metric developed here is
applied ex ante. The expectation is an objective expectation (not necessarily what the con-
sumer might be able to forecast). In implementing this idea we use data on actual costs aver-
aged over the types of interest to estimate expected costs.

Assumptions about demand response to metal tier plans in the US Marketplaces are made
prior to estimating the separate models for each metal tier.

Schmid and Beck (2016) report the “power” of the payment models which is 1 minus the de
facto cost sharing.

Power is maximized with a fixed-price contract and decreases as the price is tied to realized
costs. See Laffont and Tirole (1993, p. 11).

Geruso and McGuire (2016) in their Table 2 report power for specific disease areas, and
then a range for inpatient and outpatient overall. Our 80% and 70% are summary numbers
not found in the Geruso and McGuire table.

This is the comparison made by Geruso and McGuire (2016) in the context of US
Marketplaces. There a prospective HCC-based system with Marketplace reinsurance policy
fits better than concurrent risk adjustment (as measured by PSF) and preserves higher
power.
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6.1 INTRODUCTION

The Australian healthcare system is characterized by a mix of public and pri-
vate financing and provision of healthcare services. The main component of
the public scheme is “Medicare,” which is, in essence, a national health
insurance that (partly) covers a broad set of healthcare services to all lawful
residents. Medicare was introduced in 1984, and is funded through general
taxation and earmarked income taxes. Medicare partly covers three main
health services: first, the private outpatient care'; second, inpatient services
listed in the Medicare Benefit Schedule (MBS); and third, prescription drugs
listed in the Pharmaceutical Benefits Schedule (PBS). In addition to
Medicare there is a market for voluntary private health insurance (PHI),
which provides supplementary coverage for healthcare services excluded
from the MBS and PBS (e.g., dental care, optometry, and private hospital
care delivered in a private hospital) and duplicative coverage for services
already covered by Medicare such as treatment in a public hospital as a “pri-
vate” patient (Paolucci et al., 2011).

Until the introduction of Medicare, voluntary PHI was the sole form of
coverage. Box 6.1 provides an historical overview of the main regulations,
conditions, and financing principles of the PHI market since then. From the
start, open enrollment and community rating have been the backbone of
health plan regulation (Parliament of Australia, 1953; Colombo and Tapay,
2003; Hurley et al., 2002). The policy objectives backing the introduction of
these two regulatory instruments were to broaden health insurance coverage
and to improve affordability of health plans, particularly for high-risk indivi-
duals. In 1984, with the introduction of Medicare, the PHI market predict-
ably suffered from what many economists refer to as an adverse selection
spiral. PHI take up dropped from 50% to 30% in less than a decade, which
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BOX 6.1 A timeline of health plan regulation and financing (based on
Connelly et al., 2010)

Conditions Financing
Before 1953 Private health insurance market was largely unregulated
1953 Parliament of ® Annual caps on benefits | ® Community
Australia (1953) payments for chronic rating
diseases and preexisting regulations
conditions ® Federal
® Open enrollment government
subsidies for
hospital and
medical services
that are given to
private patients
1958-76 Amendment ® SAs were introduced for | e Comprised
establishing the members with members’
Special Accounts preexisting ailments and premiums and
(SA)* chronic conditions Commonwealth
e The Special Accounts subsidies
comprised hospital and ® Any deficits in
medical benefits the Special
Accounts would
be funded by the
Commonwealth
® Norisk
redistribution
between insurers
1976—2007 Reinsurance ® The replacement of the [ ® Deficitin the
Scheme Medibank scheme Special Accounts
Lifetime Health A )
Cover fnatlonal health ' to be f|r?anced
Medicare Levy insurance scheme with by the fixed
Surcharge (MLS) no voluntary opt out) by Commonwealth
Premium Rebates Medibank Mark I contribution
(PRs)” (national health through MLS &
insurance scheme with PRs and risk
the option to opt out if redistribution
insured by PHI) between insurers
2007 —Present Private Health ® Insured patients can e Lifetime
Insurance Act receive care in state- Community
(2007) owned hospital and rating
“Risk Equalization private hospitals e Open
Trust Fund” enrollment
® Premium Rebate

& Medicare
Levy Surcharge
(means-testing)

“Caps restriction on benefit payments for chronic diseases and preexisting conditions which was introduced in 1953 did not
ease from 1953 to 1958 as was expected with the anticipated growth of PHI.
bReinsurance replaced SAs to contain the anticipated SA deficit resulting from the introduction of the opt-out option in the
Medibank Mark Il scheme.
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led to government intervention in the mid-1990s in the form of implicit and
explicit subsidies. The goal of this intervention was to alleviate the financial
and fiscal pressure from the public system (Paolucci et al., 2011). As a result
of these regulatory interventions, PHI uptake increased to the pre-Medicare
level (nearly 50%).

In 2007, the PHI Act established the “Risk Equalization Trust Fund”
(RETF). The objective was to mitigate problems caused by community rat-
ing. As explained by Connelly et al. (2010), the RETF would promote equity
among insurers and “increase industry stability in the context of community
rating” (Connelly et al., 2010, p. 5). A particular feature of the RETF is that
health plan payments to/from insurers are based on a combination of risk
equalization and risk sharing. In this chapter we will refer to this hybrid sys-
tem as “claims equalization.” Note, however, that in some papers, the terms
“ex-post claims equalization scheme,” “ex-post risk equalization,” and “Risk
Equalization Trust Fund” are used. When citing specific legislation in this
chapter, we will employ the original terminology.

This chapter is organized as follows. The next sections will describe the
organization of the current health insurance system (Section 6.2) and the
design of the health plan payment system (Section 6.3). Section 6.4
addresses the evaluation of the payment system and Section 6.5 discusses the
ongoing issues and reforms.

6.2 ORGANIZATION OF THE HEALTH INSURANCE SYSTEM

This section describes the main features of the PHI regulations, governance, con-
sumer choice options, and mechanisms used by insurers to promote efficiency in
the delivery of care. We will also pay attention to PHI’s link with Medicare.

6.2.1 Health Plans and Regulatory Bodies

The Australian PHI market includes 33 competing insurers of which 25 are
open to the general public. The other eight are “closed” insurers, which are
not-for-profit insurers who typically provide health plans to specific profes-
sions, unions, or syndicates (APRA, 2016b; Commonwealth Ombudsman,
2015). Closed insurers currently cover only 5.3% of PHI enrollees (APRA,
2016a). At the national level, the five largest health insurers account for
around 80% of the market (APRA, 2015a). The eight next-largest have a
joint market share of 11% (APRA, 2015a). In June 2016, Australia’s PHI
market accounted for a total premium revenue of A$22bn and total assets
comprising A$12bn (APRA, 2016b). Based on the latest reports of the
Australian Prudential Regulation Authority, private health insurers paid
A$18.3bn of total benefits, which resulted in an average net margin of 2.3%
(APRA, 2016b).?
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The PHI market is regulated by the Australian Prudential Regulation
Authority (APRA) and the Private Health Ombudsman (s96-20, Parliament
of Australia, 2007). APRA is the national prudential regulator of financial
institutions and is responsible for the registration and supervision of health
plans. This includes establishing prudential standards and directions, regulat-
ing the Health Benefits Funds, and publicly disclosing quarterly key statistics
about the insurers’ membership, finances, benefits paid, and the policy cov-
erage for each Territory and State where the insurers operate (Stavrunova
and Yerokhin, 2014). APRA comes under the Treasury of the Australian
government and is responsible for prudential supervision. The policy respon-
sibility for PHI is with the Department of Health. The Private Health
Ombudsman is an independent government body representing the interests of
the general public by assisting PHI members in resolving discordance
through a fair complaints handling service, and by providing advice to the
industry and the government about insurers’ performance and consumers’
rights (Commonwealth Ombudsman, 2015).

In June 2016, the APRA reported that about 46.9% (11.3 million) of the
Australian population held PHI with hospital coverage, including accommoda-
tion and medical services in public and private hospitals. As of June 30, 2016,
55.6% (13.4 million) of the Australian population had general treatment cover-
age (ancillary table cover) covering items such as dental care, optometry, and
remedial massage. Despite the high percentage of PHI policyholders, PHI
accounts for only 8% of total health expenditure. The majority of costs are
funded through public sources (41% from the Federal Government and
27% from State and Territory budgets) and 18% from out-of-pocket (OOP)
spending4 (APRA, 2016a; AIHW, 2015, 2016).

In September 2016, the Minister for Health and Aged Care announced
the establishment of the Private Health Ministerial Advisory Committee. The
committee’s charge is to examine the industry and to provide the government
with advice on reforms including the following topics: the development of
easy-to-understand categories of health insurance plans, standardization of
definitions for medical procedures across insurers, simplification of the billing
system, and assurance that private health plans meet the specific needs of
Australians living in remote and rural Australia (Department of Health, 2016b).

6.2.2 Health Plan Market Regulation

Following the regulatory interventions introduced by the government since
1995, the Private Health Insurance Act (2007) was enacted with the aim of
strengthening incentives to stimulate consumer choice, while maintaining
high levels of PHI take-up and retention. Another goal of the Act was to mit-
igate the pressure on the public scheme (s3-1, Parliament of Australia,
2007). The PHI Act consolidated the main principles and regulations set by
previous legislation, which are summarized in Box 6.2.
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BOX 6.2 Fundamental principles and regulations of Australian PHI markets

Community-rating and open enrollment

Maximum waiting periods for hospital and medical treatments
Portability requirements

Minimum benefits to be covered

Claims equalization

The community-rating and open enrollment principles (firstly articulated
in the National Health Act, Parliament of Australia, 1953) remain the central
regulatory instruments of PHI markets in Australia. Under these arrange-
ments, insurers are obliged to charge the same premium to consumers with
the same health plan and to accept any applicant. Secondly, insurers have to
respect maximum waiting periods for hospital and medical treatment: 12
months for preexisting ailments and obstetrics; and 2 months in other cases
(s75-1, Parliament of Australia, 2007). If PHI holders decide to switch to a
health plan with similar or lower benefit levels, the new plan must provide
continuity with respect to waiting periods (Division s78-1, Parliament of
Australia, 2007). This means that if a (part of the) waiting period has already
been served with another insurer, (that part of) the waiting period must be
waived by the new health plan. This specific regulation is referred to as
“portability requirements”.” If the new health plan includes new or more
benefits than the consumer’s previous plan, the waiting periods for these
benefits are as stipulated in the new policy, meaning that “if a person is
switching to a new policy with a higher level of cover, he/she will have to
serve the entire relevant waiting period for that higher level of coverage”
(PHIAC, 2015c).

In addition to the aforementioned regulations, the Private Health
Insurance Act 2007 reinforces the prescription that minimum benefits are to
be covered (s72-1, Parliament of Australia, 2007), to which four types of
regulatory instruments (continue to) apply in order to maintain incentives for
PHI to be attractive and affordable. This includes the introduction of the
claims equalization scheme, which will be described in Section 6.3.

The first incentive is the so-called Premium Rebate (PR) which pre-
scribes that PHI-holders with at least hospital cover® are eligible for a means
tested ad valorem premium-based subsidy. This subsidy is a percentage
of the premium, decreasing with income and increasing with age (see
Table 6.1 for details). The second incentive is the Medicare Levy Surcharge
(MLS), which is calculated as a percentage (i.e., 1.0%—1.5%) of taxable
income above an annual threshold (i.e., A$90,000 for singles and A$180,000
for families). Australian taxpayers are exempt from paying MLS when their
income is below the annual threshold of A$90,000 or when their individual



TABLE 6.1 The Australian Government Private Health Insurance Rebate and Medicare Levy Surcharge Tiers

Singles = A$90,000 A$90,001—105,000 A$105,001—140,000 = A$140,001
Families = A$%180,000 A$180,001—210,000 A$210,001—280,000 = A$280,001
Rebate
Base tier (%) Tier 1 (%) Tier 2 (%) Tier 3 (%)
< Age 65 25.934 17.289 8.644 0
Age 65—69 30.256 21.612 12.966 0
Age 70 + 34.579 25.934 17.289 0

Medicare levy surcharge
All ages 0.0 1.0 1.25 1.5

Source: Australian Government Private Health Insurance Rebate. (n.d.). Australian government private health insurance rebate. [Web page] Retrieved from http:/www.
privatehealth.gov.au/healthinsurance/incentivessurcharges/insurancerebate.htm
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income is below A$21,335, even if their family income exceeds the thresh-
old of A$180,000. The PR and the MLS thresholds and percentages are
shown in Table 6.1.”

The third incentive is the introduction of Lifetime Health Cover, which
has been created with the purpose of encouraging younger people to take up
PHI by the age of 31 and to maintain it thereafter. This surcharge only
applies to hospital cover (i.e., services that require hospital admission) and
works as follows: for every year beyond the age of 30 that the purchase of
PHI is foregone, individuals pay a 2% loading fee on top of the community-
rated premium. In 2016, 7.1 million Australian adults under the age of 31
held hospital cover (APRA, 2016a).

6.2.3 Health Plan Choice Options for Consumers

The affordability of PHI and the sustainability of the industry are two of the
founding principles motivating the salient features of the PHI regulatory
framework, which ultimately aims at encouraging consumers to purchase
PHI. The underlying rationale to support PHI and private healthcare provi-
sion is to remove pressure from the public system by enabling mixed public
and private services to meet healthcare needs. From a consumer’s perspec-
tive, the main benefits of being treated as a private patient include free
choice of doctors (ABS, 2009; Ward et al., 2015), shorter waiting times
(ABS, 2009; Johar & Savage, 2010), and avoidance of tax penalties such as
the Medicare Levy Surcharge (ABS, 2009). Once consumers are enrolled in
PHI they have several options (see Box 6.3) which are described in more
detail below.

Health insurance products differ in terms of type and level of benefits,
with distinct levels of coverage among states. Summed over all states, there
are currently more than 50,000 PHI products in the market (Department of
Health, 2016b). Information on how products differ is largely unavailable
and, to date, no systematic review of the degree of product differentiation
has been undertaken. APRA discloses aggregate lists of products, grouping
them under three main categories: hospital, general, and hospital and gen-
eral combined. However, a number of factors that might contribute to the

BOX 6.3 Consumer choice options regarding PHI

e Voluntary enrollment (though some consumers are subject to substantial tax
penalties for not purchasing PHI)
Choice of health plan and coverage (benefits)
Choice of deductible and copayment options
Choice of contract period
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proliferation of products have been identified and typically reflect indivi-
duals’ or groups’ features and needs, such as (PHIAC, 2013, pp. 45—48):

1. Temporary residents—all residents (students and workers) under a tem-
porary visa must have a PHI plan.

2. Urban versus rural/remote—The available segments and services vary
according to location and access to private hospital services. The avail-
ability of these services also varies immensely from state to state, and
even among towns.

3. Online-only products—These products are more attractive to young pro-
file consumers and highly mobile workers.

6.2.4 Link Between Private Health Insurance and Medicare

The existing public/private mix in health insurance and financing is charac-
terized by a partial duplication in hospital coverage for PHI holders. More
specifically, this means that PHI holders, unlike individuals without PHI, can
choose between being treated as a public or a private patient in public hospi-
tals. If treated as private patients in public hospitals, they would still retain
entitlements under the public scheme (e.g., Medicare) and would also have:

e Choice of physician, rather than a doctor assigned by the treating hospital
(ABS, 2009; Ward et al., 2015);

e Prioritized admission and shorter waiting times (ABS, 2009; Johar and
Savage, 2010);

e Reduced (albeit uncertain) out-of-pocket spending. The Medicare
Schedule fee covers 75% of services and procedures. In many instances,
private insurers contract with medical specialists to cover (at least part
of) the remaining 25% of costs (Shmueli and Savage, 2014).8

PHI also covers services that aren’t covered (fully) under Medicare, e.g.,
private ambulance services, dental care, physiotherapy, and occupational
therapy expenses.’

6.2.5 Instruments for Health Plans to Promote Efficiency in the
Delivery of Care

The most commonly used instrument to promote efficiency in the delivery of
care is “selective contracting.” This happens within a relatively flexible
negotiation framework between insurers and providers. As far as hospital
care is concerned, some insurers enter agreements with private hospitals.
These agreements are called Hospital Purchaser Provider Agreements
(HPPAs) and specify the prices insurers pay for treatments provided to health
plans’ members (APRA, 2015b). To improve efficiency and share the risk
between insurers and hospitals, the agreed price is based on the type of
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activity (i.e., episode of care) instead of the length of stay. Selective con-
tracting instances and associated negotiations have been reported to the
Australian Competition and Consumer Commission (ACCC). Examples
include a large private health insurer contracting with one hospital while
excluding others, and a large hospital group adopting a “one-in, all in” posi-
tion (one provider for all services), resulting in a debilitated bargaining posi-
tion for insurers (ACCC, 2011). Furthermore, HPPAs allow hospitals to
demonstrate compliance with a set of quality and service criteria, and be
assessed by the Second Tier Advisory Committee. This assessment authorizes
hospitals to rate on 85% of the average rate for a particular service as reflected
in each insurer’s contract (Australia Private Hospitals Association, 2015),
which is especially relevant for areas that are underserved.

Insurers also negotiate with other providers via the so-called Medical
Purchaser Provider Agreements (MPPAs). These negotiations differ signifi-
cantly from the negotiations with hospitals. Contrary to the HPPAs, MPPAs
include a fixed excess fee over the Medicare Benefits Schedule (MBS) fees
for the practitioners’ services. From the consumers’ perspective, these agreements
limit or possibly eliminate any payable out-of-pocket costs or copayments.

Insurers vertically integrate to achieve more control over providers, such
as in dental and optical care. Other insurers turned to network design, which
is relatively new to the Australian PHI market and focuses mainly on non-
hospital services. Thus, at this point it is relatively small and is mainly avail-
able in urban areas (Private Health Insurance Administration Council, 2013).

6.3 HEALTH PLAN PAYMENT DESIGN

The payment flows between the consumer, the insurer, and the Special
Account are summarized in Fig. 6.1. Consumers pay a community-rated pre-
mium to their insurer, denoted by P. The flows between the insurer and the
Special Account, denoted by S, are a combination of risk equalization and

Special
account

FIGURE 6.1 Payment flows in Australia’s claims equalization scheme.

S = Claims equalization payment; P = Premium. Paolucci, F. den Exter, A. van de Ven, W.,
2006. Solidarity in competitive health insurance markets: analysing the relevant EC legal frame-
work. Health Econ. Policy Law 1(2), 107—126 (Paolucci et al., 2006).
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risk sharing: at the end of every quarter insurers with an over-representation
of elderly and high-cost insured receive a payment from the Special
Account, and insurers with an under-representation of elderly and high-cost
insured contribute a payment to the Special Account. The age-based portion
of the payment is a combination of risk equalization and risk sharing, and
the high-cost portion of the payment is a form of risk sharing. In this chapter,
we will refer to this hybrid health plan payment system as “claims
equalization.”

Consumers pay solely to their insurer; they do not contribute to the
Special Account directly. Moreover, no payments and contributions are
made by a government agency (Connelly et al., 2010). All transfers from and
to the Special Account occur at the state level.

6.3.1 Premium Regulation and Contributions

Under the Private Health Insurance Act, premium changes for existing health
insurance products must be approved by the Minister of Health. New pro-
ducts do not require premium approval. The approval of premium changes
needs to be in accordance with the public interest (APRA, 2015b). Stated
objectives of premium regulation include (APRA, 2015b, p. 27):

Ensuring an attractive PHI product for consumers;
Keeping downward pressure on PHI premiums;
Protecting the government’s interest in PHI;
Transparency in the approval of PHI premiums;
Timeliness in the approval of PHI premiums; and
Consistency in the approval of PHI premiums.

The process of premium approval involves the submission of specific
information, such as an application form, the appointed actuary report, the
APRA operations reports, the APRA quarterly data on health insurance busi-
ness, and the Standard Information Statements (APRA, 2016b). By conven-
tion, this process is done annually, although insurers can apply anytime. In
the last 6 years, the average premium increase was 5.7% per year, which is
higher than the 2.2% per year increase in the consumer price index
(Department of Health, 2016a).

6.3.2 Claims Equalization: A Combination of Risk Equalization
and Risk Sharing

6.3.2.1 General Principles

In a nutshell, claims equalization in Australia works as follows. First, the
regulator (i.e., APRA) determines the individual-level insurance claims that
are eligible for claims equalization (Section 6.3.2.2). Second, the regulator
calculates the average eligible claims per insurer per state. Insurers with
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above-average eligible claims in a state receive from the Special Account
while those with below-average eligible claims pay to the Special Account
(Section 6.3.2.3).

6.3.2.2 Claims Costs Eligible for Claims Equalization

Claims equalization applies to claims costs for three types of services
(Connelly et al., 2010): hospital services (i.e., services that require hospitali-
zation as a private patient), hospital substitute services provided by ancillary
providers (e.g., dental treatment, home nursing, physiotherapy, and chiro-
practic treatment) and chronic disease management programs (i.e., treatments
aimed at reducing complications and enhancing the prognosis of patients
with diagnosed chronic diseases).

The individual-level claims allocated to the claims equalization pool con-
sist of two components. The first component is referred to as the Age-Based
Pool (ABP) and is calculated as the product of claims costs (for the above-
mentioned services) and an age-specific weight. The second component is
referred to as the High-Cost Claimants Pool (HCCP) and based on the claims
costs (for the above-mentioned services) that remain after subtracting the
allocation to the ABP. The sum of ABP and HCCP allocations is the “claims
costs eligible for claims equalization” and forms the basis for transfers
between insurers and the Special Account (see Section 6.3.2.3).

Age-Based Pool (ABP)

Allocations to the ABP in quarter g are calculated by multiplying specific
age weights with the claims in quarter g. As shown in Table 6.2, the weights
increase with age. The ABP constitutes a combination of risk sharing and
risk equalization based on age only. This part of the system compensates
insurers for the above-average claims costs of elderly people. More specifi-
cally, insurers with relatively many elderly enrollees will receive from the
Special Account while those with relatively few elderly people will contrib-
ute to the Special Account. This mitigates incentives for risk selection and
levels the playing field for insurers.

Table 6.2 provides an illustration of the allocation to the ABP. Column B
shows the weight per age group. Columns C and E demonstrate the claims
costs (for hospital services, hospital substitute services, and chronic disease
management programs) for two hypothetical insurers in a given quarter. The
total ABP allocation for an insurer is obtained by multiplying the claims per
age group with the relevant age-based weight in column B. The resulting
ABPs for insurers 1 and 2 are contained in columns D and F, respectively.
The bottom row shows the column totals which reveal that the ABP alloca-
tion is larger for insurer 1 than for insurer 2.



TABLE 6.2 The allocation to the Age-Based Pool (ABP): Two Hypothetical Insurers

A B C D = BC E F = BE

Age ABP Claims costs Insurer 1 ABP allocation Insurer 1 Claims costs Insurer 2 ABP allocation Insurer 2
group weight

0-54 0.000 A$13,818,135 AS0 A$10,242,164 A$0

55—-59 0.150 A$1,765,650 A$264,848 A$1,308,721 A$196,308
60—64 0.425 A$2,516,052 A$1,069,322 A$1,864,927 A$792,594
65—69 0.600 A$4,025,683 A$2,415,410 A$2,983,884 A$1,790,330
70—-74 0.700 A$6,843,661 A$4,790,563 A$5,072,603 A$3,550,822
75—=79 0.760 A$12,044,844 A$9,154,081 A$8,927,781 A$6,785,114
80—84 0.780 A$21,439,823 A$16,723,062 A$15,891,449 A$12,395,330
85 + 0.820 A$39,020,477 A$31,996,791 A$28,922,438 A$23,716,399
Totals A$101,474,325 A$66,414,077 A$75,213,967 A$49,226,898

Source: APRA Australian Prudential Regulation Authority (APRA), 2015a. Operations of the Private Health Insurers Annual Report 2014—20015. Australian Prudential
Regulation Authority, Canberra; Connelly, L. Paolucci, F. Butler, J. Collins, P., 2010. Risk equalization and voluntary health insurance markets: the case of Australia,
Health Policy 98, pp. 3-14, p. 7.
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High-Costs Claimants Pool (HCCP)

Once individual-level allocations to the ABP have been determined, the reg-
ulator subtracts the ABP allocation for individual i from the claims (for the
three relevant types of services) of individual i in quarter g. The remaining
claims for individual i in quarter q are referred to as the “residual” (r;,).
This residual forms the basis for the allocation to the HCCP (Parliament of
Australia, 2007). Contrary to the ABP, allocations to the HCCP in quarter g
are not only based on claims in quarter g, but also on those in g-1, g-2, and
g-3 (Connelly et al., 2010, p. 8). Before explaining the reason for taking into
account the three previous quarters we first provide a technical description
of how allocations to the HCCP are calculated. First, the regulator deter-
mines the so-called “cumulative residual” cr for individual i in quarter g as:

C}"iq = r,-,q + ri,q*l + I"i,qu + ri,q*S (61)

Second, the regulator determines the allocation to the HCCP for individ-
ual i in quarter q as:

HCCP;, = max (0.82(cri; — T) — HCCP;,—; — HCCP;,,_, — HCCP;,3,0)
(6.2)

in which T is the cost threshold after which risk sharing applies, 0.82 is the
rate of risk sharing above the threshold, and HCCP;,.;, HCCP,,,, and
HCCP; ;3 are the allocations to the HCCP for individual i in quarters g-1, g-
2, and ¢-3, respectively. The rationale for taking into account these previous
quarters is that the threshold applies to spending over the past year (rather
than the past quarter). Since medical costs can be billed in multiple quarters,
the regulator takes into account four quarters (g, g-1, g-2, and g-3) to deter-
mine whether an individual’s cumulative residual exceeded the threshold in
the past year. The idea behind the HCCP is that insurers are compensated for
their high-cost cases, a form of risk sharing. Ceteris paribus, insurers with
relatively many high-cost cases will receive from the Special Account while
those with relatively few high-cost cases will contribute to the Special
Account. This mechanism mitigates incentives for risk selection and levels
the playing field for insurers.

To illustrate the calculation of allocations to the HCCP, Table 6.3 pro-
vides a hypothetical example for a 63-year-old enrollee. From Table 6.2 we
know that the age-weight for this individual equals 0.425 (see column B of
Table 6.2). Assume that the amounts in column B of Table 6.3 represent the
individual’s claims costs (for the three relevant services) per quarter. In g-3
and ¢g-2, no claims are allocated to the HCCP: in g-3 there were no claims at
all, and in g-2 the cumulative residual did not exceed the threshold. In g-1
and ¢, the situation is different as the cumulative residual exceeds the thresh-
old, resulting in an allocation to the HCCP. In g-1 the allocation to the
HCCP equals A$34,588, i.e., 0.82 times the difference between the



TABLE 6.3 Hypothetical Example of the Working of the High-Cost Claimant Pool (HCCP)

A

Quarter

g-3
g-2
g-1
q

B

Claims

Nil

A$75,292
A$85,021
A$60,000

C = 0.425(B)
Age-Based Pool
(ABP) allocation
Nil

A$31,999
A$36,134
A$25,500

D=B-C

Residual

Nil

A$43,293
A$48,887
A$34,500

E

Cumulative Residual (cr),
See Formula (6.1)

Nil
A$43,293
A$92,180
A$126,680

F
Threshold
(T)

Nil
A$50,000
A$50,000
A$50,000

H

Allocation to HCCP,
See Formula (6.2)

Nil
Nil
A$34,588
A$28,290

Note: In this example we assume that in -3, g-2, and g-1 the sum of allocations to the HCCP over the three preceding quarters is zero. In quarter q the sum of
allocations to the HCCP over the three preceding quarters equals A$34,588.
Source: Connelly, L. Paolucci, F. Butler, J. Collins, P., 2010. Risk equalization and voluntary health insurance markets: the case of Australia, Health Policy 98,

pp. 3-14, p. 8.
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cumulative residual in g-1 (A$92,180) and the cost threshold of A$50,000.
In quarter g the allocation to the HCCP equals A$29,290, i.e., 0.82 times the
difference between the cumulative residual in g (A$126,680) and the cost
threshold of A$50,000, minus the allocation to the HCCP in ¢-1 (A$34,588).

6.3.2.3 Calculation of Transfers

The claims equalization scheme is depicted in Fig. 6.2. In sum, the Special
Account pools the eligible claims costs (i.e., the ABP and HCCP allocations)
of all insurers in a state. Transfers between the insurers and the Special
Account are made every quarter and based on the difference between the
average eligible claims costs for an insurer and the average eligible claims
costs in the state. The result is that insurers with relatively high per-person
eligible claims will be net receivers while those with relatively low per-
person eligible claims will be net payers. This mechanism reduces incentives
for risk selection and levels the playing field for insurers.

Table 6.4 illustrates the calculation of transfers, which is based on two
types of information: (1) the allocations to the ABP (column B) and HCCP
(column C), and (2) the so-called Average Single Equivalent Unit (SEU),
which is shown in column D. The SEU indicates the number of enrollees
(APRA, 2016b): one SEU for a policy that covers only one adult (possibly
with children), or two or more children; two SEUs for a policy that covers
two or more adults.

Insurer Insurer Insurer Insurer
A B C D
- Insurers with
v v relatively high per-
- person allocations to
. the ABP and HCCP
. will receive from the
Sumul pasments Special account (SA)  SA while those with
payments out of SA 2 xelatively low per-
5 'y person allocations to
= the ABP and HCCP
will pay into the SA
Insurer Insurer Insurer Insurer
E F G H

FIGURE 6.2 The claims equalization scheme. Source: Connelly, L. Paolucci, F. Butler, J.
Collins, P., 2010. Risk equalization and voluntary health insurance markets: the case of
Australia, Health Policy 98, 3—14.



TABLE 6.4 Hypothetical Example of a Payment Transfer Calculation: One State With Two Insurers

A B

Allocation to
ABP

Insurer A$66,414,077
1

Insurer A$49,226,897
2

State A$115,640,974
Total

C

Allocation
to HCCP

Nil

A$30,000

A$30,000

D
SEUs

463,024

343,193

806,217

E=B+C

Actual pooled
claims =

A$66,414,077
A$49,256,897

A$115,670,974

SEU, Single Equivalent Unit; ABP, Aged-Based Pool; HCCP, High-Cost Claimant Pool.
Source: APRA Australian Prudential Regulation Authority (APRA), 2015a. Operations of the Private Health Insurers Annual Report 2014—20015. Australian Prudential

Regulation Authority, Canberra.

F=ED

State total
pooled claims
per SEU

A$143.47

G

Normative pooled claims
= D * State pooled
claims per SEU

A$66,431,819
A$49,239,155

A$115,670,974

H=E-G

Transfer

—A$17,742

A$17,742

A$ O
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The calculation of transfers proceeds as follows. First, the state-level
pooled claims per SEU (column F) are calculated by dividing the total
pooled claims (bottom row of column E) by the total number of SEUs (bot-
tom row of column D). Second, the normative pooled claims for an insurer
(column G) are calculated by multiplying the insurer’s SEUs (column D) by
the state-level pooled claims per SEU (bottom row of column F). In a final
step, the transfer to/from an insurer (column H) is calculated as the differ-
ence between the insurer’s actual pooled claims (column E) and normative
pooled claims (column G). For details, see Connelly et al. (2010).

6.3.3 Implementation and Maintenance

The maintenance of the claims equalization scheme in Australia is carried
out by both the Department of Health and APRA. Although the Health
Minister is required to consult APRA prior to any changes in the claims
equalization policy, failing to consult APRA does not nullify the changes.
APRA is an independent regulator that is largely funded by the industries it
regulates. It is responsible for the supervision and administration of the
Special Account as well as the supervision of insurers’ compliance with the
PHI Act (2007) and subsequent rules (2015). Through consultation with sta-
keholders, APRA sets the prudential policy for PHI. APRA takes part in the
process of maintaining the claims equalization scheme and calculating health
plan payments. For example, it analyzes all the reports received from the
insurers which are used as a basis for the health plan payments. These
reports include financial and capital data, and detailed information about the
health insurance business (APRA, 2016c¢), such as the number of insured
people and type of policies. The APRA website provides templates for these
reports, which insurers need to submit every quarter. According to the PHI
(Council Administration Levy) Rules 2007, the census day refers to the last
day of March, June, September, and December (APRA, 2015c), and the
insurers have the following 28 days to submit the reports (APRA, 2016d).
After compiling all the insurers’ data, APRA publishes quarterly statistics and an
annual report on the functioning of the claims equalization scheme on its website.

6.4 EVALUATION OF HEALTH PLAN PAYMENT

To the best of our knowledge, no formal public evaluation of the health plan
payment scheme has been conducted. This section summarizes some
research papers that have focused on the impact of the regulatory framework
and the claims equalization scheme.
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6.4.1 Sustainability of the Private/Public-Mix Services Provision

King (2013) studied the trend in the number of private patients in public hos-
pitals. He found that the percentage of private patients in public hospitals
increased from 7.8% in 2005—2006 to 10.5% in 2010—11. The author con-
cludes that the increase in the number of private patients is a direct result of
the capped Commonwealth and State funding arrangements. These arrange-
ments limit the expenditure budget for public hospitals, thereby stimulating
hospitals to attract private patients in order to get additional revenue (King,
2013).

In 2009, a survey concluded that 24% of Australians with PHI did not
disclose their health plan in the admission and received services as public
patients (ABS, 2009). This is considered as undesirable since it leads to a
shift of costs from the private to the public domain.

6.4.2 Price and Premium Regulation

As described in Section 6.3.1, premium levels are subject to control and
approval by the Ministry of Health (PHIAC, 2015b). Over time, consumer
organizations have been complaining about premium increases, which nega-
tively affect the affordability of PHI. Some have argued that premium

TABLE 6.5 Average Premium Increases in Comparison With the National
Consumer Price Index, by Year

Year Industry-weighted average National Consumer Price
premium increase (Department Index (ABS 2016b) (%)
of Health, 2016) (%)

2017 4.80 1.50
2016 5.59 1.30
2015 6.18 1.30
2014 6.20 2.90
2013 5.60 2.50
2012 5.06 1.60
2011 5.56 3.30
2010 5.78 2.90
Total 5.59 2.16
average

Note: The national consumer price index corresponds to the value recorded in March for
each year.
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increases should be linked to the national consumer price index (CPI) to
increase PHI uptake. Currently, the weighted average premium increase dou-
bles the CPI (ABS, 2017) (see Table 6.5).

Some have complained about “overregulation” of premiums by the
Ministry of Health and several proposals have been made to address this
issue (Deloitte, 2012; PHIAC, 2013). These proposals recommend the devel-
opment of better data collection and analytics and the creation of a consumer
charter: “Such a charter would stipulate commitment to standards of service
and actions that the industry can take if these standards are not met. The
charter would define the timelines for the regulatory process,” as well as
“release guidelines outlining definition of assessment criteria and process”
(Deloitte, 2012). Another recommendation is to shorten the process of pre-
mium approval and to align this process with the financial year (Deloitte,
2012).

6.4.3 Instruments for Health Plans to Promote Efficiency in the
Delivery of Care

In Australia, some medical associations have expressed their opposition to
contractual arrangements with insurers as these can lead to interference from
insurers with clinical independence (ACCC, 201 1).]O On the other hand, the
Australia Competition and Consumer Commission has warned that the
absence of agreements with medical specialists can increase prices due to
the scarcity and uniqueness of their expertise (APRA, 2015b).

Regarding the newly developed vertical integration of ancillary services
by insurers, the extent of this integration and its repercussions on the PHI
market competitiveness require further studying and investigation.
Nevertheless, there has been a specific concern that, when both insurers and
service providers often have different financial incentives, “there is a risk
that vertical integration will require compromise on one or other side of the
equation” (Private Health Insurance Administration Council, 2013).
However, this premise of vertical integration of ancillary services is still
developing and will continue to be of interest to regulators.

6.4.4 Claims Equalization Scheme, Risk Selection, and
Adverse Selection

Prior to the introduction of the Private Health Insurance Act in 2007, the
Productivity Commission (1999) reported that the then low percentage of
PHI membership in Australia was driven by the requirement for insurers to
keep the premium flat regardless of the contract length. Such regulation, at
that time, exacerbated adverse selection as high-risk consumers showed a
tendency to enroll in PHI, while low-risk consumers showed a tendency to
opt out.
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Connelly et al. (2010) empirically investigated the effect of the then new
claims equalization scheme in Australia on risk selection—precisely 1 year
after its commencement. It was found that the net transfers between insurers,
which were relatively small at the industrial level and relatively large for
small insurers, did not provide a clear indication regarding the extent of risk
selection under the claims equalization scheme using only 1 year’s data.
Connelly et al. (2010) concluded that more time is needed—to collect data
(time-series) and to be able to measure the effect on the risk arrangements
on risk selection in Australia.

Based on the requirement of community rating and given the information
asymmetry, Buchmueller et al. (2013) tested the theory that consumer
knowledge of their health risk would predict “a positive correlation between
insurance coverage and expected claims.” Buchmueller et al. (2013) found
no positive correlation in the Australian PHI market and also found that PHI
holders’ inpatient and outpatient utilization are less than non-PHI holders.
These findings suggest the presence of advantageous selection rather than
adverse selection and also suggest the presence of other factors that drive the
demand for PHI. It was found that an important factor for the PHI demand is
the opportunity cost of time as PHI allows consumers to skip long waiting
times (PHI insures consumers against the opportunity cost of time).

6.4.5 Health Plan Choice Options for Consumers

To some extent product proliferation is also regulation-induced. As pointed
out by Paolucci et al. (2011), product proliferation is a way to get around the
requirement of community-rating. Armstrong et al. (2010) have reported
plan proliferation in Ireland and South Africa. Product proliferation is also
induced by regulations prohibiting insurers from discontinue existing policies
while allowing them to discontinue their availability to new members.
Additionally, the absence of regulations restricting the creation of new pro-
ducts, including new ways of bundling benefits without prior authorization,
has contributed greatly to product proliferation. Increasingly, insurers have
been bundling traditional products with preventative programs to promote
healthy living and reduce members’ health risks. The great variety of options
within the preventative programs space seems to have contributed to product
proliferation as well.

An important tool for product differentiation is cost sharing flexibility.
For a policy covering only one person, the maximum deductible is A$250
per year; for all other policies, it is about A$1000 (PHIAC, 2015a).
Similarly, copayments are unregulated and do not impact consumers’ eligi-
bility for Premium Rebate and/or Medicare Levy Surcharge (PHIAC,
20154d).
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6.5 ONGOING ISSUES AND REFORMS

The current public/private mix in healthcare financing and provision in
Australia, with fragmented governance and a multitude of healthcare purcha-
sers (e.g., the Commonwealth, State governments, consumers, and private
insurers), suffers from fundamental design inconsistencies that have led to
inefficiencies and affordability issues. This section summarizes the main
shortcomings of the PHI regulations and the claims equalization scheme, and
proposes some reforms.

6.5.1 Duplication Between Public and Private Coverage

The overlap between public and private coverage is one of the main sources
of inefficiency in the funding of the Australian healthcare system.
Duplication arises from the fact that individuals voluntarily purchasing PHI
gain faster access and greater choice of care delivered in public hospitals,
while remaining entitled to public services (no opt out). It is interesting to
observe that, despite the high PHI take up (~47%), PHI spending represents
only 8.3% of total expenditure (AIHW, 2016). If any inference can be
deduced from these numbers, it is that the service utilization by private
patients is not proportional to the PHI overall coverage or that there is no
clear distinction or disclosure of the health plan in public hospitals by PHI
holders due to the duplication between both the public and private schemes.
Nevertheless, private patients using public hospitals constitute a significant
financial resource to the state hospital expenditure budget (King, 2013). To
tackle these inefficiencies, Paolucci et al. (2008, 2011) recommend allowing
individuals to opt out of Medicare voluntarily. In this same discussion, Seah
et al. (2013) suggest three other directions. The first alternative is to expand
what already is being done by private patient liaison officers in hospitals:
informing patients about their PHI benefits. The second alternative is to “cre-
ate a mandated PHI policyholder registry to allow public hospitals to identify
patients with PHI.” And lastly, the third option is a “primary payer model”
for insurers in the hospital. In this model, which is also used in the United
States, “When there is more than one payer an established procedure for
‘coordination of benefits’ exists. In the US, the PHI company is always
the ‘primary payer’ and Medicare is the secondary payer” (Seah et al.,
2013). In the Australian context, mirroring the US model would mean that
insurers would have the primacy in hospital bills over Medicare, so that for
PHI patients admitted in a public hospital, the PHI would be the primary
payer and Medicare would solely cover costs not covered by PHI
(Seah et al., 2013).

Between 2008 and 2009, the National Health and Hospital Commission
set up by the government also indicated competitive integrated national
health insurance with risk-adjusted subsidies (the so-called ‘“Medicare
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Select” proposal) as the preferred long-term strategy for a sustainable, effi-
cient, equitable, and modern healthcare system insurance and financing
design (National Health and Hospital Reform Commission, 2009). These
proposals have been put forward in a context of a shifting burden of diseases
towards chronic conditions, which requires adequate and integrated
responses. The legal inability for private health insurers to cover GP care,
and the increasing out-of-pocket expenditures (as a share of total healthcare
expenditures) resulting from this, have been impeding integration and
coordination of care to address the needs of chronic patients (Paolucci and
Goni, 2015).

6.5.2 Issues Related to Health Plan Payment

Paolucci et al. (2011) have argued that, to improve efficiency while reducing
selection, it is necessary to add ex ante risk-adjusted subsidies to those based
only on share of elderly.

6.5.2.1 Risk Adjusters

When it comes to the development of ex ante risk equalization, age/gender-
based risk adjusters can be readily introduced. In addition, the Australian
diagnosis-related groups (DRGs) could be used as a basis for risk adjustor
variables, as DRGs allow for identification of individuals’ health status and
the associated claims (Fouda et al., 2017). Paolucci and Shmueli (2011)
argued that the current scheme can be improved through tweaks in the demo-
graphic risk adjusters (i.e., adding gender). They point out, however, that
demographic factors alone cannot deter risk selection. Adding health-based
indicators or retaining some risk sharing will be crucial. This approach
requires the linking of the state hospital and expenditure data with the federal
medical and pharmaceutical expenditure data at the individual level
(Paolucci and Shmueli, 2011).

6.5.2.2 Claims Equalization Transfers and Pool Size

The size of the claims equalization pool has increased from A$1.3bn in
1999—2000 (Ahluwalia et al., 2011) to A$5.7bn in 2014—15, with conse-
quences for the competitiveness of small insurers. The Australian PHI mar-
ket has a small number of large insurers and a large number of small
insurers (Private Health Insurance Administration Council, 2013). A closer
look at the absolute value of claims equalization transfers shows that smaller
insurers, with a market share under 2%, receive a significantly low absolute
value/amount of risk-pooled transfers, threatening their viability, compared
to bigger insurers which are net receivers of transfers. This trend, which
favors the big insurers, poses a threat to the sustainability of the market and
to the competitiveness of the small insurers. As reported by PHIAC (2013),
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in 2011—12 BUPA (one of the largest insurers) received risk-pooled trans-
fers equal to 4.5% of total claims paid in that period. On the other side, 15
small insurers who account for around 1% of the market each transferred
10% in excess of their actual claims in 2011—12. The justification for these
transfers should be investigated. If smaller insurers have a systematically
healthier (lower-cost) population, the transfers are justified. Furthermore, big
insurers have a larger-volume internal claims transaction which tends more
to the national average, leading to a lower level of net transfers (less than
5%) as a proportion of their actual claims paid (PHIAC, 2013).

6.5.2.3 Costs of Chronic Disease Management Programs

After passing the Private Health Insurance Act in 2007, Broader Health
Cover (BHC) benefits were introduced to offer preventive or substitute ser-
vices for hospitalization, disease management, and wellness programs, espe-
cially for chronic diseases. BHC was offered in the form of Chronic Disease
Management Programs (CDMP) (Biggs, 2013). Biggs (2013) argues that the
introduction of CDMPs led to more service utilization and improved health
outcomes for some members, but further studies will be needed to determine
the cost-effectiveness of the programs and also further discussions will be
needed with the industry stakeholders over the adequacy of BHC and
CDMPs arrangements. Connelly et al. (2010) say that one of the problems in
the CDMPs arrangement is that only some CDMP benefits are eligible for
inclusion in the claims equalization scheme as mentioned in Subsection
6.3.2.2. The unclear definitions of these benefits regarding the inclusion of
which CDMP benefits are eligible for claims equalization and which are not
eligible pose a challenge for insurers to develop CDMPs (Biggs, 2013;
Hamar et al., 2015). Moreover, this unclear definition/inclusion of CDMPs
complicates the claims equalization scheme.

6.6 FINAL COMMENTS

In Australia a number of proposals have been made that support structural
reforms with a clear focus on promoting consumers’ choice of insurers, the
integration of the dual system (i.e., removal of the duplication), and universal
guarantee for a uniform broad package of services (Paolucci and Goni, 2015;
Stoelwinder, 2008, 2013; Paolucci et al., 2011; Stoelwinder and Paolucci,
2009). Major reforms are needed to integrate the management of chronic and
complex diseases at the primary care level, and to keep health expenditure
“under control.” The roles and funding schemes that will be assigned to the
Commonwealth funding, State funding, PHI, and out-of-pocket financing are
still undefined. Improving sustainability and efficiency of the Australian
healthcare system requires industry and government commitment.
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ENDNOTES

1. General Practice (GP) expenses are solely subsidized by the Medicare Schedule fee, which is
usually transferred directly to the private GP practices, or paid by the patient - usually when
a price higher than the Schedule Fee is paid and then reimbursed by Medicare. Most PHI
policies do not cover GP consultations (PHIO 2015).

2. These assets include equities, interest-bearing assets, properties, subsidiaries and associated
entities, loans, receivables, intangibles, deferred acquisition costs, and prepaid expenses,
among others.

3. Shamsullah (2011, p. 24) characterizes health insurance organizations as “licensed agents of
the Commonwealth,” the objective of which is to strengthen the accumulation of reserves
instead of the return to shareholders. As many private health insurers are now for-profit enti-
ties, to the extent this may be true, those firms presumably treat this as an objective
constraint.

4. The remaining 6.1% of total health expenditure came from accident compensation schemes
(AIHW, 2016).

5. To further empower consumers’ choice, the Standard Information Statements (SISs) is a
complementary tool to ensure that consumers receive timely and standardized information to
make informed choices about insurance products (s93-1, Parliament of Australia 2007).

6. See Australian Taxation Office (https://www.ato.gov.au/individuals/medicare-levy/private-
health-insurance-rebate/private-health-insurance-rebate-eligibility/). (accessed March 14,
2017).

7. The rebate is calculated based on the income tiers, the family composition, and recently age,
where the income is divided based on tiers (four in total: one basic and three other tiers) and
the family composition is basically divided based on the distinction of singles and families
(single parents and couples are included as families). The tiers of the PHI rebate are also the
same tiers used for the Medicare Levy Surcharge (MLS). The rebate is claimed through a
reduced premium or through tax returns.

8. Under these arrangements, the insurers pay practitioners an amount above the Medicare
Schedule Fee and their enrollees are entirely or partially indemnified against the out-of-
pocket costs (i.e., the remaining 25% of the costs) of the included medical services.

9. Other services include speech therapy, eye therapy, chiropractic services, podiatry or psy-
chology services, most surgical and other therapeutic procedures performed by doctors,
glasses and contact lenses, hearing aids and other appliances, and home nursing (Department
of Human Services, s/db).

10. The United States is a well-known case where medical practitioners need to confirm certain
procedures with insurers before advising patients.
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7.1 INTRODUCTION

Belgium introduced a (new) system of financial accountability of its health
insurers in 1995. The health insurers active in the Belgian mandatory health
insurance system are nonprofit organizations with strong ideological roots,
commonly called “sickness funds” or “mutualities.” These sickness funds are
locally organized, but they are grouped in national associations. The latter
are the risk-bearing entities at the national level. We will use the term “sick-
ness funds” for the local organizations and the term “health insurers” for the
national associations. In addition, private for-profit health insurers are active
on the supplementary insurance market. They are not part of the risk-
adjustment system. If we refer to them we will always add the term “for-
profit” to avoid confusion with the national associations of sickness funds.
At first sight, the system introduced in 1995 looks like regulated competi-
tion, in which consumers can freely choose among insurers and the latter are
financed partly on the basis of risk-adjusted capitation amounts. However,
the financial risk of the Belgian health insurers is limited and they did not
receive the instruments to control healthcare expenditures. Moreover, socio-
economic variables are important in the risk-adjustment formula. In the pol-
icy debate, an explicit distinction is made between statistically significant
and normatively relevant variables. These specific features of the system can
only be understood in the light of the history of health plan payment
in Belgium. More details about the historical background can be found in
Companje et al. (2009) and, more specifically on risk adjustment, in
Schokkaert and Van de Voorde (2000).
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7.1.1 The Health Insurance Law of 1963

As in many European countries, the basic structure of the Belgian system of
social insurance was laid out after the Second World War. Belgium opted
for a Bismarckian system, in which a crucial role is played by the social
organizations of employers and workers. Health insurance was part of that
broader structure. Whereas it was voluntary before 1945, it became manda-
tory afterwards, first for workers and their families and later for the
self-employed. The financing of the system was largely public, but it was
implemented by private nonprofit sickness funds and provider associations.
These sickness funds had strong ideological roots.

The Health Insurance Law of 1963 elaborated further the basic structure
of the Belgian health insurance system by introducing a system of collective
price setting through negotiations, including rules for reimbursement by the
sickness funds and out-of-pocket payments for the patients. It created the
National Institute for Health and Disability Insurance (RIZIV/INAMI), a
government agency responsible for health and disability insurance, supervis-
ing the sickness funds, and coordinating health policy in general. The Law
had as one of its main principles the condition of a yearly fixed budget for
healthcare expenditures. This budget was financed by social security contri-
butions proportional to income and by state subsidies from taxation. The
health insurers received the social contributions paid by their own members.
For the government subsidy, the 1963 Law proposed a risk-adjustment mech-
anism, taking into account the number of members in “expensive” categories
such as pensioners, widows/widowers, and the disabled. The health insurers
financed the health expenditures of their members. If these expenditures
were larger than the revenues, the Law imposed on the health insurers the
obligation to cover their deficits with (community-rated) additional pre-
miums. In broad terms, this financial structure contained features of regu-
lated competition with risk adjustment.

However, although officially a form of financial accountability was intro-
duced by the 1963 Law, it has never been applied, as later governments
could not agree on the application of the Law. Instead, medical expenditures
were “provisionally” reimbursed with advances, distributed among the health
insurers according to their expenditures in the previous year. The main rea-
son why the legal mechanism was not implemented was the weakness of the
formula for distributing the revenue to the health insurers, which did not
compensate sufficiently for the differences in the risks of their members.
High-income members provided higher revenues from social contributions
while their medical expenditures were lower. The primitive correction
through the government subsidy was insufficient to make up for this contri-
bution effect. If the Law had been strictly applied, the health insurers would
have had to bear a substantial financial risk and they would have had strong
incentives for risk selection, both on the basis of income and on the basis of
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morbidity characteristics that were not taken up in the simple risk-
adjustment formula.

There was thus a large discrepancy between the law on one hand and on
the other hand the actual practice of full reimbursement of all medical
expenditures with implicit subsidies from “surplus” insurers to “deficit”
insurers, where the latter were mainly characterized by the lower socioeco-
nomic status of their members. This situation was unsustainable in the long
run. With all expenditures effectively reimbursed, the health insurers had no
incentive to control healthcare costs and to administer benefits efficiently.
On the contrary, unpopular cost-reduction efforts could lead to a loss of
members with no offsetting benefit to insurers. Moreover, from a political
and legal point of view, the large accounting deficits and surpluses of some
health insurers could not fail to create tensions. As an illustration: in 1994
the largest sickness fund had a cumulated (theoretical) surplus of €775 mil-
lion in the system of employed workers, the second largest had a cumulated
(theoretical) deficit of €1.9 billion (see Schokkaert and Van de Voorde,
2000). These considerations led to a change in the legal framework in 1993.

7.1.2  The Introduction of Financial Accountability in 1995

The 1993 Law kept to the same principles as the Health Insurance Law of
1963, but aimed at organizing the system in a more rational and transparent
way. The idea of financial accountability of the health insurers was revived,
but now with the explicit intention to tackle the Achilles’ heel of the weak
risk-adjustment system. The concrete details of the system were contained in
a Royal Decree (1994), the specific features of which strongly influenced the
later developments of risk adjustment in Belgium.

This historical background helps to explain why, despite the fact that
Belgium has the formal structure of regulated competition (including a
model of risk adjustment), regulated competition is absent from the political
debate. The idea of the regulator in 1993 was to give some financial account-
ability to all the actors (including the health insurers), within a Bismarckian
negotiation structure. In fact, in the Belgian political culture there is strong
opposition to the explicit introduction of competition both for health insur-
ance and for healthcare provider markets. The emphasis is on equal access
and on cross-subsidies from the rich to the poor and the general opinion
among policymakers is that these values would be threatened by introducing
too much competition. As we will see in Section 7.2, the perception and the
political discourse are not fully in line with the Belgian reality, in which
there is in fact a lot of competition on provider markets.

We will describe the payment flows to the insurers and the risk-
adjustment system in more detail in Sections 7.3 and 7.4, where it will
become clear that the financial risks of the health insurers remain limited,
certainly compared to many other countries relying on regulated competition.
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The possible future development of the system is discussed in Section 7.5.
The current discussion on the organization of the Belgian health insurance
system is dominated (or overshadowed) by the problem of the structure of
the Belgian state: will health insurance/health care be defederalized?
Regulated competition is still not on the agenda in Belgium. Yet, the issue
of the future role of the insurers (in whatever political setting will come out
of the debate) is unsettled.

Throughout the chapter we will focus on three features of the Belgian
risk-adjustment system that may be relevant to other countries. First, the
Belgian risk-adjustment system includes more socioeconomic variables than
the risk-adjustment systems used in other countries (as far as we know).
Second, Belgium applies a method that “neutralizes” the effects of variables
that are significant determinants of healthcare expenditures but are regarded
as inappropriate for compensation in the risk-adjusted subsidies. Third, the
payment formula integrates both prospective and retrospective elements. To
some extent, all these features originated from the specific formulation of
the 1994 Royal Decree.

7.2 ORGANIZATION OF THE HEALTH INSURANCE SYSTEM

We first sketch the broad financing structure and then describe in more detail
the choice options for consumers and the policy instruments for health
insurers.

7.2.1 Broad Financing Structure

The Belgian health insurance system is of the Bismarck-type with a highly
regulated insurance market (but free choice of sickness fund) and liberal pro-
vider markets. The mandatory health insurance system covers in principle
the whole population of about 11.2 million people. It also covers a broad ser-
vice package, including, e.g., long-term (medical) care, home health care,
and large fractions of dental and mental care. This package is identical for
all insured persons. The estimated total claims for 2016 were 23.8 billion
euros (Source: RIZIV/INAMI, Note CGV 2016/288, 20 September 2016). In
addition to these expenditures at the federal level, local governments also
have some responsibilities (such as prevention and, recently, nursing homes).
Expenditures at the local level are not included in the risk-adjustment
mechanism.

The general financing structure is illustrated in Fig. 7.1. The 1993 Law
kept the principle of a fixed budget for healthcare expenditures. This total
budget is administered by the central fund (in Belgium: RIZIV/INAMI). The
large bulk (85%) of the financial resources of RIZIV/INAMI comes from the
National Social Security Office. The remaining 15% of RIZIV/INAMI reven-
ues comes from earmarked financing sources (such as tobacco taxes). Since
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National Social Central fund
Security Office (RIZIV/INAMI)
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FIGURE 7.1 Payment flows in the Belgian health insurance system.

TABLE 7.1 Public Financing Sources of Social Insurance

Financing source 2000 (%) 2012 (%) 2015 (%)*
Social security contributions 73.50 62.94 72.46
Government subsidies 13.39 14.37 10.49
Alternative financing 8.20 18.31 9.16
Other 4.91 4.38 7.89

?After the state reform transferring competencies from the federal to the federated authorities.
Source: Federal Planning Bureau and http://www.rszjaarverslag.be/2015/nl/kerntaken/financieren/
inkomsten.html.

1995, the different social insurance sectors in Belgium (these also include, in
addition to health insurance, pensions and unemployment benefits) are
financed together, with financing surpluses in some sectors used to finance
the deficits in other sectors. It is therefore not possible to separate the financ-
ing of medical expenditures from that of the other sectors. Table 7.1 shows
the development of the revenue sources of the National Social Security
Office. Income-related social security contributions (a mixture of employee
and employer contributions) cover the largest part of total social insurance
expenditures. These contributions are not collected by the insurers but are
directly deducted at the source. In addition, there is also a transfer from gen-
eral taxes. Part of this is alternative financing (mainly value-added taxes),
which is earmarked for the financing of social insurance.

Fig. 7.2 offers another perspective on health spending in Belgium. First,
it goes beyond the federal level (RIZIV/INAMI) and also includes the other
sources of public financing (e.g., prevention policies financed by local gov-
ernments). Public sources cover 78% of total medical expenditures. Second,
Fig. 7.2 also includes spending on the market of supplementary insurance
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FIGURE 7.2 Public and private health spending in 2014, in percentage of total health spend-
ing. “Public expenditures” refers to healthcare spending by all the public authorities, including
also the local governments that are responsible, e.g., for prevention. This notion is therefore
broader than that used in the main text, which only focuses on the expenditures within the fed-
eral system (RIZIV/INAMI). “Copayments” refers to the difference between the official price of
the healthcare services and the reimbursements by the health insurers. “Patient supplementary
payments” refer to the supplements (extra- billing) above the official prices. Source: Assuralia,
2017. De nationale uitgaven in de gezondheidszorg, Brussels, Assuralia (Assurinfo No. 13)
(Assuralia, 2017).

(offered both by for-profit private health insurers and by nonprofit sickness
funds) which covers about 4.4% of total expenditures. Thirdly, it also shows
the out-of-pocket payments by patients, which are quite substantial. The
working of provider markets is covered in Section 7.2.3.

In the remainder of this chapter “healthcare budget” refers to the global
budget at the federal level that is managed by RIZIV/INAMI. This budget is
the main revenue source for insurers and is allocated to them on the basis of
a risk-adjustment formula (see Section 7.3). The individual premium contri-
butions are negligible (<€20 per year).

7.2.2 Choice Options for Consumers in the Insurance Market

Consumers can freely choose their sickness fund. They can change sickness
fund at the beginning of each trimester, with a minimum enrollment period
of 1 year. Less than 1% of the population switches sickness fund in any
year (source: RIZIV/INAMI). In 2016, there were 53 local sickness funds,
grouped in five national associations. For the mandatory insurance these
national associations are the relevant risk-bearing entities. There is also a
government fund acting as an insurer of last resort. As stated before, the



Risk Adjustment in Belgium Chapter | 7 215

health insurers are private nonprofit organizations with strong ideological
roots. The market—and therefore also the negotiations between insurers,
providers, and government—are dominated by three health insurers
(Christian, Socialist, and “Independent”) that are nonuniformly distributed
over the regions. The Christian Mutuality dominates the northern Dutch-
speaking Flanders, the Socialists and the Independents are relatively stron-
ger in French-speaking Wallonia and in Brussels. The latter are the most
market-oriented. The mandatory insurance market is closed to new insurer
entrants. As the Belgian health insurance system is seen as part of “social
insurance,” the European antitrust regulations on service markets do not
apply.

Within the mandatory insurance, the package of covered services is
identical for all insurers (also with respect to prices as explained below).
The local sickness funds offer in addition a differentiated “mandatory sup-
plementary insurance,” covering mostly dental care, speech therapy, home
care, and psychotherapy (to the extent these are not covered in the manda-
tory benefits package), alternative medicine such as homeopathy, and (to
an increasing extent) the copayments to be paid in the universal mandatory
system. More often than not, this “mandatory supplementary package”
also offers different types of fringe benefits like gifts at the birth of a child
or cheap holiday arrangements. Members of a sickness fund (for the man-
datory system) are obliged to take the supplementary package of that fund,
giving funds a tool for competition and differentiation from their
competitors.

On top of all this there is a market for voluntary supplementary (mainly
hospital) insurance. The main items covered by hospital insurance are the
extra-billing by providers (the “supplements”) and the copayments associ-
ated with hospital stay. We will explain that system in the next section.
Private for-profit insurers are active in this market. If a person opts for the
hospital insurance of a sickness fund, (s)he necessarily has to enroll in the
same sickness fund for the mandatory (and the “mandatory supplemen-
tary”) package. Since 2012, sickness funds have had to make a strict legal
and accounting distinction between their activities in the mandatory and the
voluntary supplementary insurance markets. In the former they have to sat-
isfy additional social conditions, such as community rating and pay-as-you-
go financing. The law stipulates the kind of services that can be offered on
both markets.

Price competition in the mandatory health insurance system is very
limited, given the very small personal premium contributions.
Competition between the sickness funds is mainly on service quality and
on the composition of the “mandatory supplementary insurance.” Before
giving an overview of the possibilities they have to control healthcare
expenditures, we first briefly describe the organization of healthcare pro-
vider markets.
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7.2.3 Healthcare Provider Markets

In provider markets patients have a great deal of freedom of choice.
Moreover, travel times are generally limited and waiting times are short
(except for specialized nonurgent surgery). Provider payments are largely
fee-for-service. Hospitals are not-for-profit. “Official prices” and reimburse-
ment rules are set through negotiations between the providers and the (“car-
tel of”’) insurers, supervised by the government. However, there is also a
possibility of extra-billing. In fact, all this means that there is a lot of compe-
tition between providers to attract patients. There is a sharp contrast between
the reality of liberal provider markets and the proclaimed antimarket ideol-
ogy of most players in the system.

Although the precise estimates differ somewhat depending on the defini-
tion of nonreimbursed healthcare expenditures, out-of-pocket payments are
usually regarded to amount to nearly 20% of total spending (see also
Fig. 7.2). Official copayments and extra-billing constitute an important share
of these out-of-pocket payments. For medicines and hospital expenditures
there are third-party payer arrangements. In the ambulatory sector, patients
(except those with low incomes and, in some cases, the chronically ill) first
pay the full price and receive reimbursement afterwards. This probably
increases their price awareness. There are some social protection mechan-
isms such as copayment reductions for low-income patients. Moreover, there
are income-dependent ceilings (a “maximum billing system”) at the level of
the household: as soon as the total amount of copayments paid reaches the
ceiling, the patient is notified and does not have to pay anymore. Extra-
billing in hospitals is excluded from the maximum billing system and regu-
lated separately (basically it is only paid by patients in one-person rooms).

The Belgian structure of differentiated copayments has some features of
“value-based insurance design” (Chernew et al., 2007; Cleemput et al.,
2012). For example, copayments vary across categories of medicines and
prices of brand drugs are higher if there is a generic drug available.
Moreover, patients pay lower copayments if they opt for a regular family
doctor. This differentiated “price structure” is common for all insurers and
subject to the negotiations between insurers, providers, and government.

While patients have greater freedom of choice on provider markets, most
of them are poorly informed about the prices (including the extra-billing
component) and about the quality of care. It is therefore likely that the com-
petition between providers is mainly based on the quality of the personal ser-
vice provided.

7.2.4 Instruments for Insurers

As mentioned above, the “official fees” (and the copayments) for medical
services are set through negotiations between insurers and providers within
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the context of RIZIV/INAMI. In these negotiations the insurers act as a car-
tel. While the 1993 Law refined the system of financial accountability of the
insurers, it did not give them the necessary instruments at the individual
level to control expenditures: as an example, in the mandatory system they
are prohibited from engaging in selective contracting. In principle, the
insurers would be in a good position to spread information about the quality
of individual providers and hospitals among their members. For three rea-
sons, however, they remain reluctant to do so. First, good-quality information
is not always available (despite the recent improvement in the development
of quality indicators for hospitals). Second, insurers are afraid to thwart the
collective negotiations with the providers. Third, privacy legislation prohibits
distribution of information on individual providers (when these are natural
persons).

In sum, individual health insurers have little scope to increase the effi-
ciency of the healthcare system. One can then wonder whether it made sense
to introduce financial accountability with the ensuing incentives for risk
selection. The “downside” of risk selection has been introduced without the
“upside” of plans responding to financial accountability. However, an inter-
esting open question is whether the introduction of financial accountability
changed the incentives of (the cartel of) insurers in the negotiations with the
providers about the official fees and the size of the healthcare budget. We
will return to these issues in the final section.

In recent years, there has been a movement in the direction of “managed
care,” reflected in an increasing share of prospective provider payments and
in the setting up of care programs with integrated provider networks.
However, these developments are not initiated by the health insurers but by
the government. The role of the insurers in this respect will also be discussed
in the final section.

7.3 HEALTH PLAN PAYMENT DESIGN
7.3.1 Contributions and Premium Regulation

Each year the government (together with the social partners) fixes ex ante
the healthcare budget on the basis of a so-called “growth norm,” which is
heavily debated during the negotiations about the government budget. If that
ex ante healthcare budget turns out to be unrealistic in the course of the
year, it can be adjusted (again after negotiations between the government,
the provider’s associations, and the health insurers) or ad hoc policy mea-
sures are implemented to curtail the expenditures. All these measures are
taken at the central level.

As mentioned before, the bulk of the financing is through income-related
social security contributions and government subsidies from general taxation.
The individual yearly premium for the mandatory system is very small. On
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top of that comes the contribution for the “mandatory supplementary” pack-
age that differentiates the different health plans offered by the local sickness
funds. Yet, even including this additional cost, the total yearly premium paid
directly to the sickness fund remains less than €100 per person. These indi-
vidual contributions are community-rated (at the level of the individual local
sickness funds).

The total budget for healthcare expenditures is allocated to the insurers
according to a formula that mixes prospective (“risk-adjusted”) and retro-
spective payments. We first describe the risk-adjustment system and then
explain the risk-sharing mechanism (i.e., the retrospective payments).

7.3.2 Risk Adjustment
7.3.2.1 Historical and Institutional Background

As described before, the financial accountability of the health insurers was
introduced in a very cautious way. Moreover, it was based on a political
compromise rather than a coherent blueprint for a new system. This institu-
tional background has had a strong and lasting impact on the design of the
risk-adjustment scheme. Indeed, the Royal Decree of 1994 included the fol-
lowing sentence: For 1995 and 1996, variables that can be included (if rele-
vant and available) are professional and social status (e.g., pensioners,
social minimum recipients), age, gender, mortality, population density,
unemployment rate, household composition, income.

The first and most striking feature of this formulation is that it specifies
a limited list of variables that could be taken into account for the calcula-
tion of the risk-adjusted subsidies in the first 2 years of the system. Other
variables could only be included from 1997 onwards (“if relevant and
available”). From the very start, this confronted the designers of the for-
mula with the question of how to handle variables with a statistically sig-
nificant effect on expenditures that were not on the list of the Royal
Decree.

Second, the 1994 list did not include many indicators of morbidity
(except for mortality). The focus was on socioeconomic variables. This was
mainly driven by considerations of data availability: in the mid-1990s there
was no adequate morbidity information available. However, an additional
factor was the observation that the insurers with the largest expenditures per
capita were those with relatively more enrollees with lower socioeconomic
status. Therefore, socioeconomic differences were seen as the main explana-
tion for the differences in expenditures. The rationale for including socioeco-
nomic variables in the formula as a proxy indicator of need was to achieve a
level playing field for insurers, compensating them for the expected cost of
their enrollees. In that initial stage the danger of risk selection did not play
any role in the policy discussions.
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Note that the list of variables in the Royal Decree did not include a
regional indicator, despite the fact that there were significant regional differ-
ences in expenditures, mainly along the north—south divide (and therefore
the linguistic divide between Dutch- and French-speaking regions).
Healthcare expenditures per capita are lower in the north, if one does not
correct for differences in needs. Introducing “region” explicitly as a variable
would have been extremely sensitive from a political point of view.
Therefore, the approach taken was to explain regional differences as far as
possible by other indicators such as population density or the regional unem-
ployment rate. While driven by political considerations, this approach is
defensible from a scientific and a normative point of view.

7.3.2.2 From Predicted Spending to Health Plan Payment:
Neutralizing the Effect of the N-Variables

As noted above, the Royal Decree of 1994 specified a restricted set of
variables that could enter the risk-adjustment formula. In the first stage of
the design of the risk-adjustment formula, only aggregate data (at the
level of the local sickness funds) were available. With these data an indi-
cator of (regional) medical supply (the first principal component of indi-
cators such as the number of hospital beds per capita and the number of
physicians per capita) was highly significant. Of course, the interpretation
of this result raises a well-known identification problem: does the signifi-
cant coefficient of medical supply capture a phenomenon of supply-
induced demand (SID), or is medical supply larger where needs are
larger? With the available data, it was impossible to settle this question
on statistical grounds. Moreover, the highly sensitive political discussion
on the regional differences in expenditures centered exactly on the possi-
bility of SID and the resulting political compromise had been not to
include medical supply in the limited list of “acceptable” risk adjusters of
the Royal Decree. Yet omitting it from the regression had a substantial
impact on the other coefficients. The estimated effect of medical supply,
an indicator deliberately excluded from the list of risk adjusters, would
have been partially taken up by estimated coefficients of variables corre-
lated with medical supply.

While the discussion about medical supply was triggered by the fact that
the Royal Decree had imposed a restricted set of variables, it raises a general
methodological issue. In general, there is no reason to think that the observed
medical expenditures are the “optimal” ones (in the sense of reflecting only
legitimate variation caused by differences in needs), certainly not if the data
are generated in a system where overconsumption might be expected a priori.
The Belgian setting before 1995 with its large degree of freedom of choice
and fee-for-service remuneration for the providers, and no incentives for the
insurers to control expenditures, was a case in point. The variation in
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observed expenditure also reflects differences in efficiency between the dif-
ferent insurers. While some of the significant variables point to differences
in needs (call these S-variables, for which cross-subsidies are seen as legiti-
mate), other variables capture these efficiency differences (call these N-vari-
ables, for which compensation is not desirable). Explaining expenditures is
not the same as specifying normative expenditures, or “acceptable” risk-
adjusted subsidies. How to handle the distinction between S- and N-variables
(Van de Ven and Ellis, 2000) is an issue in many contexts. Omitting from
the regression N-type variables that are correlated with the included S-type
variables will lead to biased estimates of the effects of the latter. Including
these N-type variables raises the question of how to treat them when calcu-
lating the risk-adjusted subsidies.

Belgian policymakers confronted this from the beginning. Their preferred
solution was to include medical supply in the estimated regression, but to
neutralize its effect in the risk-adjustment formula using methods developed
in Schokkaert et al. (1998), and further developed in Schokkaert and Van de
Voorde (2004, 2006, 2009). The availability of a methodology to neutralize
N-type variables (while having them included in the statistical model) made
it possible to formulate the political issues explicitly. Estimating the best
possible model is a scientific question. Defining what the S- and N-variables
are is a political choice. We will see in the next sections that the distinction
did indeed come to the table at various occasions. Let us first describe the
method in general terms.

Suppose one estimates the linear model

E,‘:Oé+0Xi+Mi (71)

where E; is the expenditures of individual i, X; is a vector of explanatory
variables, o« and 6 are coefficients to be estimated, and u; is a disturbance
term. At the estimation stage the aim is to find the best explanatory model
without making a distinction between S- and N-type variables. This distinc-
tion only becomes relevant when one goes from the estimated equation to
the risk-adjusted subsidies.

The split between S- and N-variables involves value judgments concern-
ing the desirable extent of cross-subsidies (or, on the other side of the coin,
of individual and collective responsibility). These decisions have to be taken
through the democratic process. Ultimately politicians will decide about how
to partition X; = (S;, N;) and (correspondingly) 6 = (3, ). When the decision
about the partitioning has been made, Eq. (7.1) can be rewritten as

Ei=a+ﬂS,-+AyN,-+u,-. (72)

One can then calculate “normative expenditures” by using the estimated
values of the coefficients (indicated by hats) and putting the N-type “respon-
sibility variables” at a fixed value. Any fixed reference value would do, but
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taking the average is intuitively appealing and makes it possible to imple-
ment the budget constraint in a transparent way. This yields:

NO; = & + (3S; + AN. (7.3)

By construction, differences in these normative expenditures are only
influenced by differences in the S-variables, for which cross-subsidies are
desirable:

NO,‘ - NOj = ﬁ(S, - SJ)

Insurers remain responsible for differences in expenditures, due to differ-
ences in the N-variables. Indeed, given that premium contributions are
community-rated, these cannot be used to shift the burden towards the indi-
vidual patients.

Eq. (7.3) implicitly assumes that the unexplained residual can be inter-
preted as an N-variable, i.e., that it does not capture S-type variation. This
assumes that all the relevant S-variables are included in the regression model,
which is highly unlikely. Of course, this problem is common to all
regression-based risk-adjustment systems. The decomposition in Eq. (7.2)
just makes it more explicit. Note that it is impossible to remove all incen-
tives for risk selection without lowering the incentives for efficiency, if the
model is not separable between S- and N-variables (see, e.g., Schokkaert and
Van de Voorde, 2004, 2009).

In a country (like Belgium) with a fixed global budget w, it is natural to
require that the total amount of normative expenditures equals w. One there-
fore defines “corrected normative expenditures” as

1
CNO; =NO; + ~ [ w— Y NO;
(o 3)

where n is the total number of insured individuals. Using the definition in
Eq. (7.3) of NO; and aggregating to the level of the insurer one obtains the
following expression for the risk-adjusted subsidies RAS, that can easily be
applied:

RAS, =n, % +BE -3) (7.4)

with n, being the number of members of insurer v. The term between brack-
ets in Eq. (7.4) is a capitation amount per member of insurer v. The reference
point is an equal distribution of the budget (w/n). This reference value is
corrected by a term capturing the estimated effect of the S-variable on expen-
ditures (B) and the difference between the average value of that S-variable
for insurer v and the country average. These “correction terms” B(gv -5)
can be interpreted in a straightforward way.
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7.3.2.3 Risk Adjusters: Socioeconomic Variables and
Morbidity Indicators

As mentioned above, for the design of the initial risk-adjustment scheme
only aggregated data at the level of the local sickness funds were available.
The sample was small and there was not even enough variation in age to
estimate the age effect in a reliable way. The first formula was dominated by
the insurance status of the members (i.e., different models were estimated for
the groups with preferential treatment regarding copayments) and by socio-
economic indicators: the unemployment rate, the number of public sector
workers, the degree of urbanization (population density). As described, medi-
cal supply was treated as an N-type variable.

From 1998 onwards, the limitation of the Royal Decree was no longer
present. Moreover, gradually more and better data at the individual level
were collected. In fact, the collection by the health insurers of rich data at
the individual level was motivated by the need for a better risk adjustment
model and would probably not (or much later) have taken place if the system
had not been introduced in 1995. With hindsight, this has been one of the
most positive effects of the whole process, since these individual-level data
are now used for the empirical evaluation of different aspects of healthcare
policy on a sound scientific basis. With individual-level data, it became pos-
sible to estimate in a robust way the effects of age and gender. Until 2008,
however, the morbidity information remained rather limited. At that time the
formula was essentially based on demographic and socioeconomic informa-
tion such as income support, allowances for handicapped and chronically ill,
social isolation, population density, preferential treatment regarding copay-
ments. Remarkably, with the individual-level data, being unemployed no lon-
ger had a significant effect. This suggests that the significance of the
regional unemployment rate in the aggregate data captured some other envi-
ronmental effects.

Initially, some insurers objected to the use of individual-level data with
the argument that the explanatory power (in terms of R?) of the aggregate
model was larger. This is not merely an anecdote reflecting a misinterpreta-
tion of R* it perfectly illustrates the state of mind of many players in the
Belgian setting. They were primarily interested in creating a level playing
field for insurers, in the sense that insurers had to be compensated for pre-
dicted cost differences among their actual enrollees. There was hardly any
concern about incentives for risk selection. The discussion about the advan-
tages of using individual-level data brought the latter issue into the Belgian
debate for the first time.

Some of the variables included in the model (e.g., the indicator of
whether the individual received a special allowance for the chronically ill)
could in principle be manipulated by the insurers, since the latter play a key
role in determining whether their members are entitled to such an allowance.
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However, in the light of the almost complete lack of good morbidity indica-
tors, there were never real doubts about keeping these variables in the risk-
adjustment system. Still, the lack of discussion about this issue illustrates
again, how different the mindset is in Belgium, compared to that in other
countries with regulated competition.

From 1998 onwards, medical supply could in principle have been taken
up in the risk-adjustment formula. Yet, the method for neutralizing the effect
of the N-variables was by then well understood and accepted, which meant
that the question of how to treat medical supply was seen as a matter for
political discussion. That discussion focused on the degree of responsibility
of the insurers. The question was raised whether the effect of medical supply
reflected differences in needs or rather inefficient practice variation. In the
case of the latter, the next question was whether the insurers had the instru-
ments to control (the effect of) medical supply. Although the answer is likely
to be negative, the discussion resulted in the compromise that medical supply
remained in the regression model, but was neutralized in the risk-adjusted
payment formula.

The possibility of “neutralizing” the effects of variables was also dis-
cussed in other settings. One interesting example concerns the treatment of
income support recipients in the subsidy scheme for the voluntary insurance
of the self-employed (see Box 7.1). This example raises the (interesting and
underexplored) issue of how to handle underconsumption in risk adjustment.

BOX 7.1 A negative coefficient for social minimum recipients in the
subsidy scheme for the self-employed

Until 2008, mandatory health insurance covered only a part of the medical
expenditures of the self-employed (i.e., only the “large risks”—mainly hospital
costs). They could take a voluntary insurance for their “small risks” (mainly
ambulatory expenditures) on the market for supplementary insurance (with the
local sickness funds and private for-profit health insurers as suppliers). While this
was essentially a private market, the premiums of the sickness funds were partly
subsidized. After the introduction of the financial accountability of the sickness
funds in 1995, this subsidy became risk-adjusted.

In 2006, the estimated model had a statistically significant negative coeffi-
cient for (self-employed) social minimum recipients. This unexpected finding
called for an interpretation: did the negative coefficient reflect a real difference
in “needs” or did it rather point to a problem of underconsumption? If the nega-
tive effect were treated as an S-variable, the sickness funds would get less for
social minimum recipients; if it was neutralized, it would become profitable for
them to attract these people and this would create some room to enact policies
to fight underconsumption. Finally, the decision taken was indeed to neutralize
the negative effect.
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7.3.2.4 The Present Formula

In December 2008 a new model was introduced which remains in place
today. This model includes extensive morbidity information on a concurrent
basis (i.e., the morbidity indicators take values in year ¢ and are used to
explain year r expenditures). A full list of the included variables can be
found in Box 7.2. First, the model includes 13 illness groups, identified for

BOX 7.2 Variables included in the current Belgian risk-adjustment
model (2017)

41 gender—age combinations (with age defined in 5-year brackets). For
males the age group >95 was merged with the age group 90—95 because of
the small number of observations. For females these two age groups were
kept separate.
Sociodemographic and socioeconomic information: widow/widower/orphan,
living alone, preferential reimbursement, incapacity to work (<1 year), enti-
tled to allowance for handicapped, subsistence income beneficiary, self-
employed.
Environmental variables: living in urbanized area.
Mortality (died in the relevant year).
IlIness groups of disabled (>1 year incapacity to work) (713): infectious and
parasitic diseases, tumors, endocrine and metabolic diseases, blood diseases,
psychological disorders, diseases of nervous system, respiratory diseases, dis-
eases of the digestive system, urogenital diseases, congenital malformations,
accident injuries, ill-defined conditions.
Chronic conditions based on prescribed drugs (16): cardiovascular disease
(general), cardiovascular disease (cardiac therapy), COPD (> 50 years),
asthma (=50 years), cystic fibrosis, diabetes + cardiovascular disease, diabe-
tes with insulin, arthritis and Crohn, psychosis (= 70 years), psychosis (> 70
yrs), Parkinson’s disease, epilepsy, HIV, chronic hepatitis, multiple sclerosis,
organ transplant.
Chronic conditions based on hospital diagnoses (66): metastatic cancer,
mouth/pharynx cancer, liver/pancreas cancer, colon cancer, rectal cancer,
lung cancer, breast cancer, blood and lymphatic cancer, cancer male genital
organs, cancer urinary organs, carcinoma in situ, diabetes without complica-
tions, diabetes with chronic complications, other endocrine and metabolic
disorders, pancreatic disorders, diseases of esophagus, peptic ulcer, inflam-
matory bowel disease, diverticula of intestine, gallbladder disorders, anal
and other intestinal disorders, rheumatoid arthritis, bone/joint infections,
osteoarthritis, iron-deficiency anemia, blood/immune disorders, dementia,
major depression, nonpsychotic depression, drug dependence, headache,
mononeuropathy, valvular heart disease, hypertension, coronary atheroscle-
rosis, postmyocardial infarction, unstable angina, angina pectoris, heart
rhythm disorder, atrial arrhythmia, cardiorespiratory failure, congestive heart
failure, cerebral hemorrhage, precerebral arterial occlusion, stroke, transient
(Continued)
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BOX 7.2 (Continued)
cerebral ischemia, atherosclerosis major vessel, arterial aneurysm, thrombo-
embolic vascular disease, peripheral vascular disease, COPD, other lung dis-
orders, renal failure, kidney infection, other renal and urethral disorders,
hyperplasia of prostate, genital prolapse, decubitus, hip fracture, complica-
tions of medical procedures, major congenital disorders, other infectious dis-
eases, aggregate of small groups (=200 cases).

e Medical supply (neutralized).

individuals who are recognized as disabled (which means that they have
been unable to work for health reasons for more than 1 year and have
obtained the right to receive a disability allowance). More importantly, it
also includes 16 chronic conditions identified based on (outpatient) pharma-
ceutical consumption (the threshold consumption to allocate a patient to a
specific group was 90 defined daily doses) and 66 DxGroups defined on the
basis of diagnostic information derived from hospital stays. The pharmaceu-
tical and diagnostic information was selected by two independent commis-
sions of medical experts who also took into account the degree of
manipulability of the resulting indicators.

As noted, before 2008 the Belgian risk-adjustment model included a long
list of socioeconomic variables. These were mainly seen as indirect indica-
tors of needs. It could have been expected that many of them would no lon-
ger have a significant effect after the introduction of the detailed morbidity
information. However, this turned out not to be the case. For most of the
socioeconomic variables the effect remained highly significant and the exclu-
sion of these variables from the model led to a sharp decrease in the explana-
tory power of the regression. This is in line with earlier research on Belgian
hospital financing which also suggested that length of stay within the tradi-
tional diagnostic groups varies with socioeconomic status (Perelman and
Closon, 2011). There are different explanations for this result.
Socioeconomic variables can be indirect indicators of severity of illness that
add to the usual diagnostic information, e.g., because they act as a proxy for
comorbidity or because they are related to lifestyle differences. Indeed some
of these variables (e.g., recipients of a lump sum for the chronically ill) iden-
tify relatively small groups of patients with large expenditures.
Socioeconomic variables can also capture differences in behavior towards
the healthcare system, e.g., different attitudes towards the use of emergency
rooms (perhaps also as a consequence of postponing GP visits for economic
reasons). Other variables (such as population density) can capture contextual
effects, e.g., differences in social capital. In principle, there would have been
room for a discussion about the classification of some of these
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socioeconomic variables as N-variables, but in practice dropping the signifi-
cant socioeconomic variables from the risk-adjustment scheme was never
seriously considered. Given the substantial differences in the socioeconomic
composition of the membership of the different insurers, there was a general
feeling that including socioeconomic variables was necessary to level their
playing field. Moreover, more than at the time financial accountability was
introduced, there was a (slightly) growing awareness of the danger of risk
selection. It was felt that socioeconomic variables would be a prime candi-
date for risk selection if they were omitted from the risk-adjustment scheme.
The effect of medical supply remained significant, and it continued to be
neutralized in the risk-adjustment system. A new S—N question arose regard-
ing the treatment of the dummy ‘“self-employed,” which was significantly
negative. Again, there are different possible explanations for this result, the
relevance of which could not be identified with the available data. Due to a
selection effect, the self-employed may be healthier than the general popula-
tion: this would be an argument in favor of treating it as an S-variable. On
the other hand, the time costs of consulting a medical care provider are
larger for the self-employed: this may lead to underconsumption or to a
decrease in moral hazard. In the moral hazard interpretation, it would be
inefficient to give insurers any incentives to change this behavior. As in
other situations, the possibility of allowing for premium differentiation was
never seriously considered. Neutralizing the “self-employment” effect would
then make the self-employed preferred risks. After some discussion, it was
decided to work in a first transition period of 2 years with separate budgets
for the self-employed and the rest of the population, with the overall budget
split on the basis of the actual expenditures of both groups (and therefore
lower per capita for the self-employed). This basically boils down to treating
“self-employment” as an S-variable. After the transition period, this implicit
choice was made explicit through the application of the full model to all
expenditures without neutralization of the self-employment variable.

7.3.3 Risk Sharing

As mentioned before, the financial accountability of the health insurers was
introduced in a cautious and gradual way, with the explicit intention of
shielding them from large financial risks. The 1993 Law therefore included a
mechanism of risk sharing, in which the total budget for healthcare expendi-
tures w is distributed over the insurers according to the formula:

_ (RAS, E, _
FV—< " )rw-i— ZkEk(l rw, (7.5)

where RAS, stands for the risk-adjusted subsidies to insurer v (as defined in
Eq. (7.4)), and E, is its actual expenditures in the current year. As Eq. (7.5)
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makes clear, only a fraction r of the budget w is distributed on an ex ante
(risk-adjusted) basis. The remaining fraction (1 — r) is divided proportionally
to the actual expenditures of the insurers. Remember that the sum of the
risk-adjusted subsidies (3, RAS,) is equal to the fixed budget w by
construction.

The Law introduced what is known in the research literature as a “mixed
system,” where the mix refers to a combination of prospective and retrospec-
tive elements. (See Chapter 4, Risk Sharing or Geruso and McGuire (2016)
for a discussion.) In addition, in another form of risk sharing, individual
health insurers are only responsible for a fraction ¢ of the difference between
their actual expenditures E, and F,.

The logic behind the proposed system was to start initially from low
values for both parameters controlling risk sharing in 1995 (r = 0.10 and
6 = 0.15), but let them grow steadily over time in line with the improvement
of the risk-adjustment formula. The gradual accumulation of experience with
the system would give the health insurers (and the regulator) the experience
to adapt to the new system. In 2016 the parameters have reached the values
of ¥=0.30 and 6 =0.25. A rough calculation then shows that insurers are
financially accountable for about 7.5% of total expenditures. Indeed, the def-
icit to be covered by an insurer v is given by DEF, = §(E, — F,). Using
Eq. (7.5) (and assuming that w ~ )", E;), we can see that % ~ ér. For 6,

the value of 0.25 is the maximum that was allowed by the 1993 Law. In
principle the government has the legal possibility to increase r further to a
maximum of 0.40. There are currently no signs that this step will be taken.

There is still an additional safety margin limiting the degree of financial
accountability of the insurers. If the total expenditures of the system exceed
the ex ante budget w by more than 2%, the deficit of the individual insurers
is limited to 2% of their real expenditures. The logic of this measure is easily
understood: the ex ante budget is set in the first place by the government,
and insurers should not have to bear the consequences of huge (strategic?)
miscalculations. This upper limit of 2% has seldom been reached in the
period 1995—-2015.

7.3.4 Implementation Issues

The implementation of the risk-adjustment system follows the mechanisms
described in Egs. (7.4) and (7.5). Using Eq. (7.4), the information stream
from the insurer to the central fund is simple: the insurers have to communi-
cate only the number of their members and the average values of the S-vari-
ables for their membership. Of course, given that the risk-adjustment model
is based on concurrent variables and that the risk-sharing system in Eq. (7.1)
makes use of the actual expenditures, the closing of the accounts can only
take place with a delay of a couple of years.
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The 2008 model is comparable to good international examples. However,
it was estimated with data for 2002 and it has not been reestimated since
2008. The only “update” has been the proportional adjustment of the pay-
ment weights in line with the increase in the total budget. This is especially
bad for the pharmaceutical groups, for which there certainly have been
important changes in spending patterns in the last decade. In fact, this situa-
tion illustrates how unimportant the risk-adjustment model is for the main
decision-makers.

Recently (in 2016) RIZIV/INAMI initiated a fundamental update and
reestimation of the model, including a redefinition of the morbidity indica-
tors. It is symptomatic that the main motivation was the fact that the previ-
ous government had taken the decision to transfer some health competencies
(e.g., nursing home care) from the federal to the regional level. This transfer
of competencies involved some changes in the financial flows. However, it
is unlikely that the basic structure of the 2008 model will be changed in the
near future.

7.4 EVALUATION OF HEALTH PLAN PAYMENTS

As emphasized before, from the beginning the main objective of the system
was to guarantee a level playing field to all health insurers. Therefore, the
main criterion regarding the design of the risk-adjustment model was its sta-
tistical performance. Moreover, for the risk-adjustment model to be accepted
by the main players in the system, it had to be transparent and easily
applicable.

As for the statistical performance, the focus was on R? and on the statisti-
cal significance and theoretical interpretability of the estimated coefficients.
The present estimated model had an R* of 0.4029. This rather large value is
due to the inclusion of the mortality variable and to the fact that the morbid-
ity information is used on a concurrent basis, a choice that was made
because of data availability. Moreover, the overall fit of the payment model
taking into account the risk-sharing mechanism (Eq. (7.5)) is much larger:
following Geruso and McGuire (2016) it can be calculated as
1-7 (1 - R2) = 0.95, under the simplifying assumption that actual expendi-
tures are equal to the ex ante budget, i.e., ZkEk = w.

Transparency and simplicity were essential in the choice of the final ver-
sion of the 2008 model. It was explicitly decided to stay as closely as possi-
ble to medically homogeneous indicators, i.e., to the groups as defined by
the medical experts (see Box 7.2). No hierarchical structure was imposed.
The only aggregation was to bring together the diagnostic groups with a too
limited (= 200) number of cases.

Efficiency considerations were at the heart of the discussion about the
treatment of the medical supply variable. The danger of risk selection was
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mentioned in passing when considering different models, at least in recent
years. However, neither the incentives for efficiency nor those for risk selec-
tion were ever calculated in a quantitative way. As mentioned already, a pos-
sible concern for risk selection did not play any role when the system was
introduced in the first place. At that time there was no evidence of risk selec-
tion. In fact, with full reimbursement of all expenditures by the central fund,
there were no incentives for it either. In recent years the concern about possi-
ble risk selection has increased. However, this is not really taken up in the
political debate and there certainly has not been any attempt to monitor the
problem on a regular basis. Moreover, until now there has been no relevant
scientific research on the topic. As for efficiency, all initiatives in this regard
have been taken by the regulator and it has never been considered to give
the insurers a more important role.

7.5 ONGOING ISSUES AND REFORMS

Belgium has introduced a system of risk adjustment in a Bismarckian system
of negotiations between insurers, providers, and the government. Still, at
least three features of the Belgian risk-adjustment system may also be rele-
vant for other countries with a more outspoken market perspective. We sum-
marize these in Section 7.5.1. The performance of the system is briefly
discussed in Section 7.5.2. This will help us to explain the present discus-
sions about the future role of the health insurers and, hence, the future of the
health plan payment system (Section 7.5.3).

7.5.1 Important Features of the Belgian Risk-Adjustment System

First, even after introducing morbidity indicators, socioeconomic variables
made a significant contribution to the explanation of differences in health-
care expenditures. This may be a relevant finding for other countries, where
social risk factors now also get more attention attention in other countries
also—see, e.g., Kwan, Stratton and Steinwachs (2017) for an analysis applied
to Medicare payments. Indeed, if socioeconomic variables turn out to be
highly significant, what would be a good reason not to include them in the
risk-adjustment formula? In many settings (including the Belgian one) socio-
economic groups can be the prime target for risk-selection initiatives. If
insurers have limited possibilities for selective contracting, their main instru-
ment for risk selection is differentiation of marketing efforts: and it is much
easier for them to differentiate based on socioeconomic status than on mor-
bidity differences. Including relevant socioeconomic variables in the risk-
adjustment formula then attacks directly the incentives to do so.

Second, as soon as one starts introducing variables that are not directly
related to morbidity (such as socioeconomic variables), the discussion about
“neutralizing” some of them becomes highly relevant. Regional variables are
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a prime candidate in this debate. The distinction between “predictions” and
“defining normative expenditures” has worked very well in the Belgian con-
text. This could be an inspiring example for other countries, where the prob-
lem is more acute because they have gone much further in the direction of
regulated competition, so that it is more important to avoid that variation in
efficiency is compensated by the risk-adjustment model.

Third, the mixed payment system with an a priori set path for the devel-
opment of the weight given to risk-adjusted and actual expenditures, respec-
tively, has been a rather effective way to introducing prospective elements in
the social insurance system and letting the players adjust to the new rules.

7.5.2 Risk Selection and the Growth of Total Healthcare
Expenditures

Although Belgium has introduced a risk-adjusted financing system for its
health insurers, there has never been an open discussion on the pros and cons
of regulated competition. Apparently, risk-adjusted prospective financing
(rather than just reimbursing expenditures) was seen as a mechanism to cre-
ate incentives for the insurers in a setting with negotiations. Viewed from a
theoretical perspective on regulated competition, the architecture of the
Belgian system is questionable. Financing the health insurers partly with a
prospective risk-adjusted capitation scheme has given them incentives for
risk selection, which may be significant for some specific patient groups,
even with the extensive risk sharing discussed in Section 7.3.3. At the same
time, the individual insurers did not get any instruments to control healthcare
expenditures and to increase the efficiency of the system. The introduction
of financial accountability has even given them strong incentives to lobby as
a cartel (and together with the providers) for increasing the total ex ante bud-
get. While regulated competition tries to reconcile efficiency (through the
market) with equity (through risk adjustment), Belgium could have ended in
the worst possible scenario: risk selection with at the same time increasing
and sometimes wasteful expenditures. This has not happened.

First, the evidence for risk selection remains rare. This is striking,
because the Belgian health insurers do have the instruments for risk selec-
tion. They can target their advertising campaigns on profitable consumer
groups. Importantly, they also have the freedom to differentiate the content
of their “mandatory supplementary” package to attract specific groups of
patients (Paolucci et al., 2007). The main explanation for the limited occur-
rence of risk selection seems to be the absence of strong competition on the
insurance market. The fact that the market is closed for new entrants has
made it impossible for aggressive for-profit insurers to undermine the ideo-
logical foundations of the traditional dominating health insurers. In recent
years there seems to be a limited shift of mainly young insured from the two
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large “ideological” health insurers to the other ones, but it is not clear that
this is the result of intended selection actions by insurers.

Second, the growth of total medical expenditures is comparable to that in
other countries, including countries with regulated competition. This may be
because the total budget is in the first place set by the government with only
indirect influence of the health insurers through the political process. If the
government is able to fix a tight budget, the insurers have incentives to con-
trol expenditures, at least as long as the expected deficit is not larger than
2%. However, it is striking that even in the period 2010—11, when there was
no federal government, the negotiations between health insurers, providers,
and social partners within RIZIV/INAMI kept the budget reasonably well
under control. This raises interesting questions for further research. How do
financial incentives work in a noncompetitive setting? More specifically,
how does the introduction of financial accountability change the incentives
for the insurers in the process of collective negotiations? And what is the rel-
evance of the fact that these insurers are social organizations with a strong
ideological background?

7.5.3 The Future Role of Belgian Health Insurers

Although the strange architecture of the Belgian system has not had very
negative effects until now, a coherent reform of the Belgian healthcare sys-
tem cannot avoid the question of the future role of the insurers. Belgium is
at a crossroads: either it takes the direction of regulated competition between
insurers, or it goes into the direction of a largely government regulated,
regionally decentralized structure, with a strong focus on provider competi-
tion. The latter option is by far the more realistic. It is highly unlikely that
choice on provider markets will be severely restricted in the near future,
given the strong opposition by the lobbies of providers, the general accep-
tance of cost sharing by patients, and, most importantly, the large degree of
subjective satisfaction of Belgian citizens. According to the Eurobarometer
(2014) survey not less than 97% of Belgians evaluate their health system
positively—and 67% consider it to be better than that of other EU countries.
With these results, Belgium is at the top of the subjective satisfaction rank-
ing. There is some evidence that this high level of subjective satisfaction is
due to the large degree of freedom of choice on provider markets
(Costa-Font and Zigante, 2016). Finally, there are not even small steps in the
direction of selective contracting by insurers. If regulated competition means
giving more and better instruments to the individual insurers, this is certainly
not going to happen in the near future.

In that situation, it is important to improve the process of choice on pro-
vider markets. “Empowering” the patients (starting by giving better-quality
information) is a key requirement in this respect. Insurers can play an



232 Risk Adjustment, Risk Sharing and Premium Regulation in Health Insurance Markets

important role here. Recent agreements between the insurers and the govern-
ment seem to point in this direction.

Virtually no one in the Belgian system advocates a move towards more
competition in the insurance market. On the contrary, recent government
proposals go in the direction of stimulating collaboration rather than compe-
tition between the insurers. It is even considered (but not yet decided) to
increase again the collective component in the payment of the insurers and
to move even further away from increased accountability of the individual
insurers. At the same time, it is also unlikely that the system of risk adjust-
ment will be abolished. Some financial accountability for the insurers will
remain. As mentioned above, a significant update and actualization of the
system is on course. In fact, the need for risk-adjusted financing schemes has
become clear also in other healthcare domains. For lack of better alterna-
tives, the formula that is used for the financing of the health insurers is also
used in these other settings, although this formula has not been conceived for
these other applications. Two examples are especially significant.

First, while the large majority of general practitioners are financed on a
fee-for-service basis, some so-called “medical houses” have opted for capita-
tion financing. They can provide GP consultations, physiotherapy, and nurs-
ing care. For each of these three categories a formula similar to Eq. (7.4) is
applied directly (without the risk-sharing features embodied in Eq. (7.5),
but with a protection clause: the capitation amount for a given medical house
cannot decrease by more than 1% each year. The constant reference amount
(wn in Eq. (7.4)) is in this system not linked to a given budget, but to the
average expenditures of the stable population of the mature medical houses
in the three categories. The “stable population” is defined as patients who
have been registered for more than 1 year in a medical house, “mature” med-
ical houses have a stable membership of at least 500 patients and have been
active for at least 2 years. The risk adjustor variables included in the model
are the same as in the model for the health insurers with the coefficients
adapted to changes in the average level of expenditures. This is highly illogi-
cal, since that model has never been estimated separately for the three spe-
cific categories of expenditures involved.

Second, the government has recently initiated a call for the introduction
of new experimental programs aiming at integrated care for specific groups
of chronic patients. These experimental pilot projects bring together different
categories of providers and are financed through a system of bundled pay-
ment. Health insurers are involved in some of them. The projects can keep
the profits made, calculated as the difference between the risk-adjusted capi-
tation amount and the costs of the treatment in the actual system. The capita-
tion amounts would again be risk-adjusted with the same formula as used for
the health insurers. While the objectives of the introduction of these projects
are clear and commendable, there are obvious dangers. The projects have a
large degree of freedom in choosing which services are included in the
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bundled payment and which are not: this offers much room for gaming given
that it is well-known that some medical services actually are overfinanced,
while others are underfinanced. Moreover, the setup of the experimental pro-
jects also creates the possibility of risk selection through service selection.

If this trend toward application of the risk-adjustment formula in other
domains continues, there will be growing pressure to adapt the formula to
the specific settings in which it is applied. It is possible that there will also
be more interest in regular updates. At the moment, it is impossible to pre-
dict what the consequences will be for the risk-adjusted financing of health
insurers.
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Health Plan Payment in Chile
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8.1 INTRODUCTION
8.1.1 Historical Background

The origins of the current healthcare system in Chile date to the beginning
of the 20th century, when the Ministry of Hygiene, Assistance and Social
Security' was founded and mandatory insurance for blue-collar workers
(obreros) was introduced.” Another important landmark was the National
Employees Medical Service (NEMS), established in 1942, which provided
insurance coverage to public and private employees.” At its origins, NEMS
was a semipublic entity, funded by contributions from employers and
employees, who could choose their healthcare providers with copayments at
the point of delivery (Giaconi & Concha, 2005). Ten years later, the
National Health Service (NHS) was established” to administer and operate
the public provision of healthcare services. It served the workers and indi-
gents of Chile’s 13 regions by providing coverage through its public providers’
network. The NHS was funded by state subsidies (originating from general
taxation revenues) that complemented the mixed contributions from employers
and employees (Aedo, 2001; Quesney, 1995). In 1968, the so-called “Social
insurance against occupational accidents and diseases™ was introduced to pro-
tect employees against the financial consequences of such events. Each
employer is obligated to obtain this insurance.

At the end of the 1970s and beginning of the 1980s, the following
reforms took place:

1. In 1979, the responsibilities of the Ministry of Health were expanded in
terms of the design, evaluation, supervision, and coordination of the
healthcare system;

2. Also in 1979, public primary healthcare provision was devolved to
municipalities and to the 27 new health services (i.e., decentralized
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public entities that coordinate, manage, and develop the local public
needs and provision of services);

3. Two parallel health insurance components were created: In 1979, the
Fondo Nacional de Salud (i.e., Fonasa) resulted from a merger between
the NEMS and the NHS; and, in 1981, the private health insurance market
known as Instituciones de Salud Previsional (i.e., Isapres) was created;

4. At the end of the 1980s, the Superintendent of Isapres was created.® Its
objective was to supervise the functioning of Isapres, a task that was pre-
viously the responsibility of Fonasa (Aedo, 2001).

Between 2003 and 2005, further reforms sought to increase access to care
and coverage for vulnerable groups (i.e., people with low income and/or
high risk), while improving the efficiency of healthcare delivery. The
Superintendent of Isapres was replaced by the Superintendent of Health. The
latter was made responsible for monitoring the healthcare system as a
whole.” In relation to Isapres, two laws were passed,” which aimed to protect
Isapres’ beneficiaries from Isapres’ financial problems and regulated health
plan benefits, entitlements, and premiums. The most relevant change was the
extension of the minimum coverage requirements for some services (diagno-
sis and treatment) associated with certain health conditions (of which there
are currently 80). These so-called GES (Garantias Explicitas en Salud’) ser-
vices are guaranteed in four aspects: access, timely attention (i.e., maximum
waiting times), financial protection, and quality. The reform also included
the introduction of a risk equalization scheme regarding GES services, but
only for Isapres.

Most recently, in 2015 a new law was passed'” which introduced a special
fund to cover the diagnostics and treatments of high-cost diseases."’

8.1.2 Organization of the Current Health Insurance System

Box 8.1 summarizes the main components of the current health insurance
system in Chile. Mandatory health insurance can be obtained from Fonasa or
from one of the Isapres.'” It mainly covers hospital and ambulatory services,
in-patient drugs, and sick leave.'” In both Fonasa and Isapres, employees pay
a mandatory income-related contribution (i.e., 7% of their gross salary).

In 2015, 92% of the population was covered either by Fonasa or Isapres
(77.3% and 15.1%, respectively), and 2.4% by the army scheme. Only 3.1%
of the population reported not having any health plan and 0.6% had insur-
ance coverage through a different mechanism.'*

Voluntary health insurance in Chile covers (part of) the copayments
under the mandatory insurance, as well as some services excluded from man-
datory insurance (including health care in medical centers, catastrophic
expenses after a predetermined ceiling, and specific benefits such as dental
care), and can be offered by any insurance company other than Isapres.'
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BOX 8.1 Tiers of the Chilean health insurance system

Layer 1 Mandatory insurance

Executed by Fonasa (public insurer) and Isapres (private insurers).
Coverage: hospital and outpatient care, some pharmaceuticals.
Employees’ contribution (7% of gross salary).

Regulated by the government.

Supervised by the Superintendent of Health.

Number of enrollees: 13,226,811 in Fonasa and 3,363,022 in
Isapres (2015).

Layer 2 Voluntary insurances (insurance companies)

e Executed by private insurance companies.

e Private insurance covering copayments of mandatory insurance,
catastrophic expenses (after a predetermined ceiling), assistance in
medical centers, other benefits.

Regulated as any other insurance company.

Supervised by the Superintendent of Securities and Financial
Services.

One-year contracts.

Policies issued: 400,297 in 2015.

Policies in force: 933,712 in 2015.

Source: The authors’ summary based on data from Fonasa, Superintendent of Health, and CASEN,
2015.

Premiums, coverage, and provider contracting under voluntary health
insurance are not subject to Isapres regulation but only to general insur-
ance regulation (e.g., solvency requirements),'® and fall under the over-
sight of the Superintendent of Securities and Financial Services. In 15% of
nuclear families, at least one member has voluntary private insurance.
Of the nuclear families in Fonasa, 8.2% have at least one member covered
by voluntary private insurance; in Isapres, this percentage equals 45%
(CASEN, 2015).

Despite the variety of schemes and coverage options, mandatory and vol-
untary health insurance plans (as well as other governmental programs) cover
67% of total health expenditures (2013). The remaining 32% is paid out-of-
pocket (OECD, 2017)."7

In what follows, we will concentrate on the mandatory health insurance,
specifically on Isapres (i.e., private insurers), as regulated competition
mainly applies to this sector. In the next section, we will describe the major
features of the mandatory health insurance system (Section 8.2). After that,
we will describe the health plan payment system (Section 8.3) and a series
of evaluation studies (Section 8.4). In Section 8.5 we will discuss some
ongoing issues and reforms.
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8.2 ORGANIZATION OF THE MANDATORY
HEALTH INSURANCE SYSTEM

This section describes the regulatory aspects of Isapres, as well as the tools
insurers have to promote efficiency in the delivery of care. After that, we
will describe Fonasa and discuss its interaction with Isapres.

8.2.1 Regulation of and Access to Health Plans

There are currently 13 regulated, privately owned insurers, called
Instituciones de Salud Previsional or Isapres, which cover 15.1% of the pop-
ulation. Seven of these are “open” Isapres (covering 97.2% of Isapres popu-
lation).'"® The other six are “closed” Isapres (i.e., employment-specific,
allowing access to employees only, and their families, covering 2.8% of
Isapres population). There is no open enrollment, meaning that Isapres can
reject applicants.'’

Isapres can offer as many plans as they wish. In 2016, there were around
7600 health plans available in the market (Superintendent of Health,
2016b).>” These plans can differ in terms of benefits included (i.e., on top of
the minimum benefits), financial coverage, and type/quality of the contracted
network of healthcare providers. However, the plans’ premiums and some
aspects of design are regulated. During the 2000s reforms, regulation focused
mainly on product design. For example, it was decided that health plans
must cover the following services: (1) a preventive medicine exam with no
copayments, (2) curative medical assistance for a list of diseases or condi-
tions established by the Ministry of Health, (3) dental care for specific
groups, (4) sick leave, (5) maternity leave and other benefits of the Labor
Code for female workers (paid by the state), and (6) a list of health services
associated with a set of health conditions (i.e., the GES services, currently
80, see Appendix). GES services are guaranteed with respect to: (1) access,
i.e., assurance that all beneficiaries can access the guaranteed benefits; (2)
timeliness, i.e., maximum waiting times; (3) financial protection, i.e., copay-
ments are fixed and capped; and (4) quality, i.e., each healthcare provider
that delivers any guaranteed service must be certified by the Superintendent
of Health. The set of GES services is subject to review and updated every 3
years by the Ministry of Health, based on epidemiological criteria, burden of
disease, cost-effectiveness, and financial viability. The proportion of the pop-
ulation that uses GES services is small, however, and concentrated in
Fonasa.”’ The 2000s reforms also imposed (for GES services) community-
rating per insurer per product, and introduced a risk equalization scheme for
the Isapres market with the objective of mitigating incentives for risk selec-
tion (see Section 8.3). Complementary plans, which include all services other
than GES services, can be purchased voluntarily. Insurers are required to
offer at least the same benefits and financial coverage that Fonasa offers to
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its enrollees in the Free Choice modality (see Section 8.2.3). On top of that,
Isapres can offer any other benefit such as out-of-network services. The pre-
miums for complementary plans are allowed to vary with age and gender
within a certain band.

In principle, individuals in an Isapre can switch.”” In 2015, the percent-
age of Isapres’ beneficiaries that switched Isapre was 5.5%, while 11.6% of
the Isapres’ pool newly enrolled and 7.1% left for Fonasa.

As in most healthcare and health insurance markets, general solvency
and financial viability norms apply for both health insurers and
providers.””

8.2.2 Instruments for Health Plans
to Promote Efficiency in the Delivery of Care

Isapres plans have some tools to promote efficiency in the delivery of care,
such as selective contracting with private providers, payment methods, and
specific coverage requirements. Nevertheless, there is no evidence that these
tools are used for efficiency purposes.

Regarding selective contracting, the usual practice is that GES and cata-
strophic services are delivered by a restricted network of providers. For other
services, insurers can offer three types of plans (defined by law): (1) free
choice plan, covering all providers; (2) preferred provider plan, providing
better coverage for preferred providers than for other providers; and (3)
closed network plan, providing no coverage for out-of-network spending.
Currently, 46.5% of health plans are free choice plans, 52.8% are
preferred provider plans and only 0.7% are closed plans. The proportions
of individuals enrolled in each plan type are 41%, 55.3%, and 3.7%,
respectively.

Isapres plans also have substantial contracting freedom with respect to
private provider payments (i.e., prices and payment methods). This freedom
does not extend to public providers.”* Though some innovations in provider
payments have been discussed, piloted, and even implemented (e.g.,
Diagnosis-Related Groups (Riesco, 2015)), fee-for-service is still the stan-
dard practice.

In 2005, Law 2015 established that the only objective of Isapres is to
fund health services and benefits (article 22), de facto prohibiting vertical
integration between insurers and providers. However, integration occasion-
ally and partly occurs indirectly since some organizations participate as
shareholders in both businesses (insurance and healthcare provision).

Finally, copayments are applied. These can vary across plans, except for
GES services, for which copayments are fixed. Deductibles are not employed
(Box 8.2).



240 Risk Adjustment, Risk Sharing and Premium Regulation in Health Insurance Markets

BOX 8.2 Instruments for insurers to promote efficiency

e GES and catastrophic services are delivered by a restricted network of
providers.

e Isapres have substantial contracting freedom. Nevertheless, FFS is the
standard and setting conditions (i.e., gatekeeping) is not a common practice.
Copayments are applied.

Isapres plans cannot contract with public providers.
Vertical integration is forbidden.

8.2.3 Fonasa: The Outside Option

Fonasa, the public insurer, covers 77.3% of the population (CASEN, 2015).
It offers a standardized benefit package (e.g., including GES services).
Levels of coverage, however, vary across different types of beneficiaries
according to socioeconomic status (see Table 8.1). One of the reasons is that,
except for individuals classified in group A (no income), beneficiaries can
choose whether to receive health care through the institutional modality, i.e.,
public providers, or through the free-choice modality, i.e., private providers.
Copayments are generally lower in the institutional modality. In the free-
choice modality, copayments differ principally in relation to the type of care
(i.e., ambulatory or inpatient care). However, GES services and catastrophic
coverage are delivered in a closed network of mainly public providers. In
these cases, as in the institutional modality, gatekeeping is applied through
primary care providers.

There are no premiums for Fonasa coverage. Funding comes from the
7% gross salary contribution of its affiliates and a state subsidy (which, in
2017, accounted for 66% of Fonasa’s total budget). Affiliates’ dependents
are also covered, as well as people without income and their dependents.

Fonasa cannot reject applicants; therefore it acts as an insurer of last
resort, enrolling those who cannot enroll in an Isapre. This, combined with
the fact that Fonasa is more restricted in terms of tools available to promote
efficiency in the delivery of care, implies that Fonasa operates under differ-
ent conditions than Isapres. In fact, Fonasa must deliver care mainly through
public providers, it cannot spend more than 10% of the institutional modality
budget on services from private providers, and provider payment methods
are defined by law.

Table 8.2 summarizes the main features of Fonasa and Isapres.
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TABLE 8.1 Classification and Coverage for Fonasa’s Beneficiaries

Beneficiary Beneficiaries’ Financial coverage
rou description
group P Institutional Free Guaranteed
modality choice services
modality  (GES)
A Indigent or destitute AC: 100% - 100%
persons, receiving IC: 100%

governmental pensions
and subsidies

B Workers (from 18 to 65 AC: 100% 100%
years old) receiving a 1C: 100%
monthly income until
minimum wage

C Workers (from 18 to 65 AC: 100% AC: Max.
years old) receiving a (GP)/90% 60%
monthly income above (specialists)
the minimum wage but 1C: 90%

below 146% of the
minimum wage. Those
with three or more

dependents classified IC: Max.
into group B 50% Copayments
o
D Workers (from 180 65 AC: 100% 705;\? " arecapped
years old) receiving a (GP)/80%
monthly income over (specialists)
146% of the minimum 1C: 80%

wage. Those with three
or more dependents
classified into group C

AC, ambulatory care; IC, inpatient care; GP, general practitioner. Only dental services have a different
(less) coverage in ambulatory and inpatient care.
Source: Authors’ own.

8.3 HEALTH PLAN PAYMENT DESIGN

The payment flows of the private health insurance market are described in
Fig. 8.1. Each beneficiary pays a premium for the health plan of his choice
(i.e., health plan premium). A risk equalization scheme is in place, in which
a virtual Solidarity Compensation Fund collects a flat contribution charged
to open Isapres and then allocates risk-adjusted payments to insurers. As the
Fund is virtual, the actual transfers occur between Isapres under the supervi-
sion of the Superintendent of Health.
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TABLE 8.2 General Features of the Chilean Health Insurance System

Public component

Private component

Insurers One entity (Fonasa): 77.3% of 13 entities (Isapres), seven
population compete (“open”) and six belong
to some enterprise (“closed”)
15.1% of population
Funding Salary contribution (7%), state Salary contribution (7%),
subsidy voluntary contributions (3% of
salary, on average)
Health e Standardized coverage in e Great variety regarding
plans terms of benefits, but benefits covered, financial
differences in financial coverage, and providers
coverage (i.e., copayments e Low coverage of outpatient
are related to income and pharmaceuticals
type of provider) e Should cover minimum
e Two main modalities (i.e., services (GES) + other
institutional and free choice) mandatory services + same
e Low coverage of outpatient financial coverage as
pharmaceuticals Fonasa'’s free choice modality
e Should cover minimum
services (GES) + other
mandatory services
Premium / No premium. Only 7% gross Two components:
contribution  salary contribution. Thus, e Guaranteed services
payments depend on income premium: community-rated in
level each Isapre
e Complementary plan

premium: regulated sex and
age risk factors.

Providers Publicly and privately owned Privately owned (publicly
owned in special cases)

Risk No Yes. For GES services

equalization

Enrollment Open Not open

Source: Authors” own.

8.3.1

Contributions and Premium Regulation

As mentioned above, workers and pensioners contribute 7% of their gross
salary or pension to their insurer. When this contribution is less than the pri-
vate insurance premium, individuals must pay the difference. On average,
they pay an extra 3% of their gross salary.
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FIGURE 8.1 Financing scheme of Isapres. Authors’ own.

As also mentioned above, health plan design and premiums are regulated.
Each plan’s premium has two components: a community-rated part for GES
services (GES premium) and a regulated risk-rated (i.e., gender and age) part
for additional services covered by the plan. The community-rated part is a
relatively small component, approximately 13% of the plan’s total premium
(data from Superintendent of Health for 2016).”

The base premium of each plan can be modified yearly (within a defined
range). However, courts have been ruling in favor of any member suing
Isapres for their allegedly excessive premium increases. Premium regulation
requires for each Isapre that increases should not be greater than 1.3 times
and less than 0.7 times the average increase of all base premiums of the
Isapre. The Superintendent monitors the applicability of the changes and once
a year reports on premium adjustments (Superintendent of Health, 2016c).

8.3.2 Risk Equalization

The Chilean risk equalization system was first introduced in 2005”° with the
aim of achieving risk-solidarity through cross-subsidies from low-risk to
high-risk people and reducing the incentives for risk selection in the presence
of community-rating without open enrollment regulations (Superintendent of
Health, 2005). Risk equalization applies only to GES services and to open
Isapres (seven in 2016), covering about 6.7% of Isapres’ total expenditures
in health services (data from Superintendent of Health, 2013).

The Superintendent of Health governs the risk equalization scheme, per-
forming computations as well as monitoring the transfers among Isapres. The
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risk equalization process involves three main steps: (1) calculation of the flat
contributions that go into the virtual Solidarity Fund; (2) calculation of the
expected costs per cell; and (3) calculation of the transfers among Isapres.

8.3.2.1 Calculation of the Flat Contribution (Step 1)

The flat contribution (FC) is calculated by the Superintendent of Health and
equals the total expected expenditure on GES services, divided by the total
number of beneficiaries enrolled in the seven Isapres (B) participating in the
risk equalization scheme:

2(Rt: X 0s)
B

In Eq. (8.1) Qy refers to the quantity of services that is multiplied by the
tariff rate for that service Rt,. The numerator takes the sum of this product
over the relevant services (which are called the Group of Services, i.e., GS).
An example of the quantity and tariff levels used for the Group of Services
(i.e., treatments and diagnoses) associated with acute myocardial infarction
(one of the 80 health conditions guaranteed through GES services) is pre-
sented in Table 8.3.

Q; is obtained from two sources: (1) for new and modified GES services
the cost verification study”’ is used and (2) for the unchanged and existing
GES services administrative claims data from the prior year are used.

According to the Ministry of Health (2009), the tariff (Rt,) for each
Group of Services is calculated for an average beneficiary considering provi-
ders’ prices of both Fonasa and Isapres. Tariffs are reviewed every 3 years.
The same holds for the set of GES services.”®

In 2016, the FC charged by the virtual fund (Solidarity Compensation
Fund) to each Isapre equaled US $52.20,” obtained by the division of US
$173,401,759 (total expected spending on GES services) and 3,321,748 (ben-
eficiaries of open Isapres).

FC= (8.1

8.3.2.2 Calculation of the Expected Costs per Rate Cell’” (Step 2)

Risk adjustment is based on an actuarial cell method, which classifies benefi-
ciaries into 36 cells according to age and gender (18 classes for men and 18
classes for women). The age classes are: 0—1 years, 2—4 years, 5—9 years,
10—14 years, 15—19 years, 20—24 years, 5-year cohorts up to the age of 80,
and finally a class for people of 80 years or older. The expected costs for an
individual in cell j are calculated as follows:

== Zs (Rts X qu)

ECj = bj (82)



Health Plan Payment in Chile Chapter | 8 245

TABLE 8.3 Example of the quantity and tariff levels used for the Group of
Services associated with Acute Myocardial Infarction.

Health Service or Groups of Tariff Annual

problem Services (GS) without GS
copayment cases
(US 9)

Acute Diagnosis Suspected acute 11.4 116

myocardial myocardial infarction

infarcti

niarcton Treatment  Confirmation and 44.7 590

treatment of acute
myocardial infarction
(emergency without
thrombolysis)

Treatment  Confirmation and 488.2 105
treatment of acute
myocardial infarction
(emergency with
thrombolysis)

Treatment ~ Medical treatment of 476.4 19
acute myocardial
infarction

Follow- Secondary prevention of 11.6 25,092
up acute myocardial
infarction

Average expenditure (US $) 379,075.2

Source: Circular N°20 of 2016. Info8rma los montos de las compensaciones originadas en el sexto
semester de vigencia del D.S N°4, de 2013, Superintendencia de Salud, from http://www.
supersalud.gob.cl/normativa/668/w3-article-14412.html.

where:

° TJ- is the average expected costs of an individual in cell j;
® g, is the expected number of people using service s in cell j;
e b;is the total number of beneficiaries in cell j;

For example, the expected costs for a male aged over 80 are obtained by
dividing the total expected expenditure of his risk cell (in practice US
$2,892,288 in 2016) by the number of males aged 80 + years (9986), which
equals US $289.60. In contrast, the expected costs for a male in the age
group 15—19 are only US $19.20.


http://www.supersalud.gob.cl/normativa/668/w3-article-14412.html
http://www.supersalud.gob.cl/normativa/668/w3-article-14412.html
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8.3.2.3 Calculation of Transfers between Isapres (Step 3)

The transfer (7;) from/to Isapre i is calculated as the difference between TC;,
the total “contribution” of that Isapre to the virtual SCF (the virtual amount
the insurer pays to the fund), and EC;, the total expected costs of GES ser-
vices, based on the rate cells, of that Isapre (the virtual amount the insurer
receives from the fund).

T, =TC; — EC; (8.3)
where
TC,’ = FC X bi,
EC; = Z bji X Rj
J
and

e b; = Beneficiaries in cell j of Isapre i.

If the expected costs of an Isapre exceed (fall below) his “contribution,”
that Isapre will receive (or pay) a transfer from (to) another Isapre, subject to
the Superintendent of Health instructions and supervision (Box 8.3).

8.3.3 Risk Sharing

For GES services, there is currently no risk sharing. However, some propo-
sals have been made to include risk sharing (particularly in the form of ex-
post compensation schemes for high-risk individuals), to counteract selection
activities against individuals with preexisting conditions, which have been
deemed responsible for limiting mobility among Isapres (Superintendent of
Health, 2009).

BOX 8.3 Characteristics of the risk equalization scheme

Risk equalization scheme only applies to GES services and to open Isapres.
Risk adjustment is based on an actuarial cell method.
Cells are based on age and gender (18 classes for men and 18 classes for
women).

e Expected expenditure for GES services in a cell is based on the expected
cases in that cell and the services’ tariffs.

e The transfer from/to an Isapre is based on the difference between the total
virtual contribution of that Isapre and its total expected costs for GES
services.
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8.4 EVALUATION OF HEALTH PLAN PAYMENT

In the following subsections, we discuss some studies that evaluated the
health plan payment system.

8.4.1 Risk Selection Incentives
and the Risk Equalization Scheme

The Superintendent of Health is the main governmental institution in charge
of monitoring and evaluating the functioning of the Isapres market and the
Isapres’ behavior and compliance with law (Decree with Force of Law 1 of
2005). Among its key functions, the Superintendent of Health operates and
supervises any activity related to the risk equalization scheme (including
gathering information about claims, prices, etc., in particular of GES ser-
vices). The Superintendent of Health has not evaluated empirically the
impact of the risk equalization scheme regarding risk selection incentives. It
has published only one report that focused on the risk equalization scheme
(Superintendent of Health, 2007c). Nevertheless, studies have been commis-
sioned by the Superintendent and also been performed by independent
researchers. The Superintendent of Health (2007c) concluded that the current
risk equalization scheme does little to reduce selection incentives. The lim-
ited impact of risk equalization, however, is due to the insensitivity of trans-
fers to risk differentials rather than the (small) size of the transfers. On
average, the per capita compensations represented 2.3% of GES services pre-
mium and 0.07% of income in open Isapres (Superintendent of Health,
2007c). Fig. 8.2 shows the updated evolution of the compensations with
respect to profits and income in Isapres. The Superintendent of Health
(2007c) also suggests that the predictive accuracy of the risk adjustment
model could be improved by moving from a cell-based approach to a
regression-based approach, by adding socioeconomic and morbidity variables
to the formulae, and by using real costs.”!

The Superintendent of Health itself uses no statistic (e.g., R-squared,
mean absolute prediction error, root mean square error, etc.) to monitor the
functioning of the risk equalization scheme. Henriquez et al. (2016) per-
formed an independent empirical evaluation of the current cell-based risk
adjustment model and found that the overall payment fit and predictive per-
formance are rather poor (an R-squared of 0.72%). The authors also simu-
lated the impact of “enhanced” risk-adjustment models,”” by adding new
sociodemographic and diagnosis-related adjusters’ showing that they per-
formed strongly as expected, with an increase in R-squared up to 18.1%
(Box 8.4).

As extensively described in the economic literature, premium-rate
restrictions exacerbate incentives for risk selection (Paolucci et al., 20006;
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FIGURE 8.2 Ratio of compensation to profits and income of Isapres (updated statistics as in
Superintendent of Health, 2007c¢).

Values correspond to the ratio of total compensations for each year (addition of compensations
for each semester) and total profits/income for open Isapres in the period. Source: own elabora-
tion based on Superintendent of Health, 2007c; Circular N°9 of 2016; Circular N°20 of 2016,
and data published by Superintendent of Health’s webpage (available at: http://www.supersalud.
gob.cl/documentacion/666/w3-propertyvalue-3741.html).

BOX 8.4 Evaluation of the risk equalization scheme

e The Superintendent of Health operates and supervises any activity related to
the risk equalization scheme.

e The Superintendent of Health has not evaluated empirically the impact of the
risk equalization scheme in risk selection incentives. Nevertheless, the
scheme has been evaluated by independent researchers.

e Evaluations have focused on: (1) the scope of the fund and (2) how well the
cell model explains GES services expenditure.

e Evaluation studies have found a modest impact of the risk equalization
scheme on risk selection incentives.

Cutler et al., 2010; Connelly et al., 2010; Einav & Finkelstein, 2011;
Paolucci & Zweifel, 2011; McGuire et al., 2014; Handel et al., 2015; van de
Ven et al., 2017). In Chilean healthcare policy, however, this topic has been
largely neglected (Paolucci, 2016; Paolucci & Velasco, 2017).


http://www.supersalud.gob.cl/documentacion/666/w3-propertyvalue-3741.html
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As already mentioned, courts are ruling in favor of beneficiaries who
sue their Isapres when they increase premiums. De facto the so-called
“judicialization” creates a further restriction to premium setting and price
competition, which provides additional incentives to risk select, and/or to
differentiate premiums via product design (Paolucci et al., 2007; Paolucci,
2011—-16).

8.4.2 Risk Selection Actions

Insurers in Chile have many potential tools for risk selection, such as rejec-
tion of applicants (no open enrollment) based on their health status (a form
of direct selection, which is prohibited in countries including the
Netherlands, Germany, Switzerland, and major US private insurance sectors),
and product differentiation (e.g., in terms of services covered and copayment
schedules). As in other countries, a number of subtle forms of risk selection
can also take place, including selection via complementary insurance, pro-
vider network design, and selective advertising (Paolucci, 2016).
Nonetheless, the Superintendent, except for product differentiation, does not
systematically monitor risk selection actions.

Cid (2011) and Pardo & Schott (2014) have examined how risk selection
influenced the distribution of risk types across Isapres and Fonasa. The eva-
luations show that the population in Isapres is wealthier and healthier than
that in Fonasa (Henriquez & Velasco, 2015). Selection activities against indi-
viduals with preexisting conditions have been found to limit mobility among
Isapres (Superintendent of Health, 2008; Pardo & Schott, 2014). Product dif-
ferentiation is the main tool for risk selection in the Isapres market. GES ser-
vices are tied-in with complementary benefits, which can lead to extensive
product differentiation in the market (and thereby premium differentiation
and consequent market segmentation).

The main evaluations of the Superintendent of Health (2007a,b, 2008)
found that Isapres’ risk profiles homogenized and displayed a consistently
diminished risk variation from 2000 to 2006. An increase in the membership
of the elderly population was observed, whilst the number of dependents and
low-income individuals decreased. The Superintendent of Health is continu-
ously monitoring the number of health plans and the associated premium and
composition of the plans (both in terms of copayments and services covered).
However, in January 2016, 64,012 health plans were reported in the system
with 7610 of these plans actually being traded in the market (Superintendent
of Health, 2016b).** The attractiveness of risk selection via supplementary
insurance (that in the case of Chile, is easy since GES services must be
bought together with the complementary plan) has been documented in the
literature (Paolucci et al., 2007; Paolucci, 2011) (Box 8.5).
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BOX 8.5 Risk selection actions
Direct risk selection is allowed (i.e., there is no open enrollment).
The only risk selection action systematically monitored is product
differentiation.

e Evaluations have shown that risk selection led to selection of unfavorable risk
types into Fonasa (and favorable risk types into Isapres).
Selection activities have limited mobility among Isapres.
No studies conducted to provide evidence of indirect selection actions.

8.5 ONGOING ISSUES AND REFORMS
8.5.1 Unresolved Issues

Chile represents an interesting and unique case of public/private mix in the
financing and provision of health care. The private health insurance market
(i.e., Isapres) combines premium regulation (i.e., community-rating) with no
restrictions on plan design and no open enrollment. These structural features
have led to a proliferation of plans (more than 7000 products), making the
market quite opaque, with robust risk selection and de facto hindering of
consumer choice, which have effectively made access to private insurance
coverage for good-quality care difficult for low-income and high-risk
individuals.

The risk equalization scheme has proven to have very limited, if any,
impact. The reasons are that it only applies to Isapres for a minimalistic
package of GES services, and that it is based solely on age and gender. Also,
regulations (e.g., community-rating and no open enrollment) have offset the
benefits of competition, creating incentives for insurers to compete by risk
selection instead of improving efficiency and quality of care for high-risk
individuals. In this context, the risk equalization scheme could play an
important role. As argued in Section 8.4, however, substantial improvements
to the current risk equalization scheme are necessary to effectively discour-
age risk selection (Henriquez et al., 2016).

Growing evidence suggests that the current public/private mix has shown
signs of a two-tier system (Henriquez & Velasco, 2015; Paolucci, 2016). In
particular, low-income/high-risk people have been increasingly experiencing
exclusion or reduced coverage from Isapres compared to high-income/low-
risk people, leaving Fonasa with the elderly, the sick, and the poor. The dif-
ference in the beneficiaries’ risk profiles between Isapres and Fonasa has not
been reduced to the expected level (Cid, 2011). Fonasa and Isapres face dif-
ferent regulatory frameworks and thus cannot compete on equal terms.
Contrary to Isapres, Fonasa cannot act as a strategic buyer for its benefici-
aries, since it faces many restrictions related to contracting (including a
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BOX 8.6 Unresolved issues
Proliferation of plans and untransparent private health insurance market.
Low levels of choice and affordability for low-income and high-risk
individuals.

e High levels of risk selection due to the absence of open enrollment and the
poor risk equalization scheme.

e Signs of emergence of a two-tier system where the elderly, sick, and poor
cannot stay in Isapres.

e Fonasa and Isapres face different regulations and thus cannot compete on
equal terms.

e Quality of care gap between Fonasa and Isapres (i.e., longer waiting times in
Fonasa).

e High premiums in Isapres lead to an increase in people suing their Isapres.

public service obligation). Moreover, the presence of voluntary insurances to
cover for the increasing copayments offsets incentives to reduce moral haz-
ard (Box 8.6).

8.5.2 Proposals for Reform

The following directions for reform have been considered: a single-insurer
system, a social health insurance system including all insurers and a social
health insurance system only for Isapres (Butelmann et al., 2014; Comision
Asesora Presidencial para el Estudio y Propuestas de un Nuevo Régimen
Juridico para el Sistema de Salud Privado, 2014; Velasco, 2016; Paolucci,
2016; Paolucci & Velasco, 2017).

In 2011, a draft bill sent to the Congress by President Sebastidn Pifiera™
focused on the private health insurance market, proposing the creation of a
standardized plan (Plan Garantizado en Salud [PGS]) that must be offered by
Isapres, with community-rated premiums, open enrollment, and risk equali-
zation.’® In addition, a report of the committee of 2014 (i.e., Comision
Asesora Presidencial) presented two options for the long run. The first, sup-
ported by the majority of its members, was to establish a single-payer, tax-
based mandatory insurance and to regulate voluntary complementary private
insurance. The second proposes the creation of a social health insurance sys-
tem for Fonasa and Isapres, supported by a risk compensation scheme. For
the short run, both groups proposed a model similar to that designed in the
draft bill of 2011 for Isapres.

Velasco (2016) and Paolucci (2016) proposed a comprehensive modifica-
tion of the structure of the current mandatory health insurance schemes with
two main stages: (1) transformation of the Isapres into social health insurers
and (2) integration of the public insurer into the social health insurance
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system. These measures would require a reduction of the quantity of health
plans offered (e.g., standardized basic package), a redefinition of the mini-
mum coverage of the health plans, an improvement of the risk equalization
scheme, the introduction of open enrollment, and subsidies for low-income
people. The proposal developed by Butelmann et al. (2014) includes the cre-
ation of a standardized plan as the draft bill does. Similar to Paolucci and
Velasco (2017), it adds the possibility of buying the plan from both Isapres
and Fonasa, and it also supports risk equalization for the whole system.

Although there are many common elements in the various proposals,
there has not been a new draft bill or improvement of previous ones for a
number of reasons, including:

e The proposed reforms clash with other current legislation imposing
extensive broad-spectrum legislative changes;

e The technical aspects of the proposals have proven to be politically chal-
lenging, as well as the economic impact of the reforms that might affect
public finances unpredictably.

The current design has the potential foundations on which to build a
modern regulated competition model employed by countries such as
Belgium, Germany, Israel, the Netherlands, Switzerland, and important sec-
tors in the United States (Velasco, 2016; Paolucci, 2016; Paolucci &
Velasco, 2017).

Chile can capitalize first on its quasicompetitive private insurance mar-
ket, Isapres, while taking a long-term approach by designing a system that
could eventually be implemented nationally to include Fonasa and the other
public entities, notably the army.

Basic reform elements that can help Chile in a transition towards a sys-
tem that effectively combines competition with solidarity concern the struc-
ture and composition of the basic benefit package, the sources of funding,
system organization and management, risk-adjusted payments, and prudent
purchasing and contracting with providers.

The key challenge remains to coherently and efficiently overcome the
duality of the mandatory insurance system while promoting managed or reg-
ulated competition. This would require insurers to take a leading role in
managing Chileans’ health risks, and the demand for health services through
prudent purchasing and selective contracting. The challenge is thus to pro-
mote competition in the Isapres system by turning each of them into compet-
ing, risk-bearing insurers open to all Chileans. This can be achieved by
regulating open admission and eliminating underwriting by Isapres for the
basic and complementary packages. Fonasa should also be incorporated into
this market, but it would need some adjustments beforehand.

To increase efficiency and transparency in the market and reduce pre-
mium differentiation via product differentiation, Chile might consider
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introducing some elements of previous proposals (Paolucci, 2016; Velasco,
2016; Paolucci & Velasco, 2017):

1. A basic common benefits package shared by all (GES is too small)
insurers public and private with risk-adjusted subsidies (Henriquez et al.,
2016);

2. Income-related deductibles to mitigate moral hazard (hence not covering
for copayments or deductibles).

3. A flexible supplementary package for benefits excluded from the basic
coverage with clear regulatory separation between basic and supplemen-
tary health insurers.

In terms of improving access to coverage and reducing risk selection,
several promising directions for improvement of the risk equalization scheme
have been made: expansion of the set of services covered by risk equaliza-
tion, use of regression methods, inclusion of more risk adjustors (especially
those related to health status) and use of real prices as also suggested
(Henriquez et al., 2016; Ellis et al., 2008).

Overall, the Chilean insurance markets and their regulation provide an
informative reference case for other middle-income countries and markets in
transition to a more competitive structure. The past risk equalization reforms
in the Chilean competitive market offer a promising system foundation but
also leave many critical issues to be addressed in order to make the system
more fair and more competitive.
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ENDNOTES

. Law Decree 44 of 1924.

. Law 4054 of 1924.

Decree with force of law 32 of 1942.

. Law 10383 of 1952.

. Law 16744 of 1968.

Law 18933 of 1990.

Law 19937 of 2004.

. Law 19895 of 2003; Law 20015 of 2005.
. Law 19966 of 2004.



254 Risk Adjustment, Risk Sharing and Premium Regulation in Health Insurance Markets

10.
11.

12.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

Law 20850 of 2015.

A new publicly subsidized fund was created, which initially covered about 45 million dollars
in annual spending on diagnostics and treatments of high-cost diseases. This fund is
expected to grow (Law 20850 of 2015).

There are two other mandatory schemes: the occupational accidents and diseases insurance
scheme for workers (which covers all costs related to prevention and treatment of occupa-
tional accidents and diseases and also considers some subsidies, indemnities, and pensions
associated with these events) and the army’s plan for health and pensions (i.e., mandatory
for army officers).

. In 2014, sick leave was accountable for 23% of total spending in Fonasa and for 17.6% of

total spending in Isapres. Data from Superintendent of Health and Fonasa (financial statistics
of Isapres available at: http://www.supersalud.gob.cl/documentacion/666/w3-propertyvalue-
3741.html; financial statistics of Fonasa available at: https://www.fonasa.cl/sites/fonasa/insti-
tucional/archivos.

. The remaining group consists of individuals reporting “not knowing” to which insurance

they are affiliated are not counted (CASEN, 2015).

Along with these insurances, there are other institutions, such as provident funds, that also
offer some health benefits, such as dental coverage in agreed providers.

Decree with Force of Law 251 of 1931.

Bruzzo et al. (2018) used data from 2011 to 2012 to analyze out-of-pocket spending. The
major share (38%) was spent on pharmaceuticals, followed by doctor visits (19.8%), lab and
imaging services (11.8%), and dental services (9.3%).

Superintendent of Health for 2015 (available at http://www.supersalud.gob.cl/documenta-
cion/666/w3-propertyvalue-3757.html

As a result, Fonasa de facto acts as the insurer of last resort.

Premium rate restrictions (e.g., community-rating age—gender rating) have been identified
as the main cause of product proliferation (premium differentiation via product differentia-
tion) (Paolucci, 2016; Henriquez et al., 2016.

In 2015, 12.6% of people in Isapres reported having at least one illness covered by GES ser-
vices. Only 48% of these people actually used GES services to treat that illness. In Fonasa
these percentages were 20.1% and 82.6% (data from CASEN, 2015).

During the first contract year they can switch with a special agreement. After the first year,
they can change Isapre at any given time, subject to contractual terms and conditions.
Health insurers must comply with financial norms (i.e., minimum reserves) and healthcare
providers must be certified by the Superintendent of Health to provide GES services. It is
important to mention that there is no specific antitrust regulation for the health sector.

With the exception of emergency services, and a nationally predetermined number of beds
for intensive care beds in public hospitals that can be used by Isapres’ beneficiaries. As a
reference, in 2015, there were 37,570 hospital beds available in Chile, where 6773 corre-
spond to private providers.

(As there are also compulsory services included in the complementary plan, people must
purchase GES services and the complementary plan together (tie-in sale). The premium of
any complementary plan, for additional services on top of GES services, results from the
multiplication of the health plan’s base premium and the risk factor (i.e., weight of each risk
class in each Isapre) of the beneficiary. For example, for a plan with a base premium equal
to US $40 and a family of three where, the risk factor of the affiliate is 1, that of the spouse
2, and that of the son 0.5, the complementary plan premium will reach up to US $140 (1
US $40 + 2 US $40 + 0.5 US $40 — Nancuante & Romero 2008).

Decree with force of law 1 of 2005.

Contracted by the Ministry of Health every 3 years through an open call for international
and national external consultants.


http://www.supersalud.gob.cl/documentacion/666/w3-propertyvalue-3741.html
http://www.supersalud.gob.cl/documentacion/666/w3-propertyvalue-3741.html
https://www.fonasa.cl/sites/fonasa/institucional/archivos
https://www.fonasa.cl/sites/fonasa/institucional/archivos
http://www.supersalud.gob.cl/documentacion/666/w3-propertyvalue-3757.html
http://www.supersalud.gob.cl/documentacion/666/w3-propertyvalue-3757.html
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28. Most recent tariffs for GES services are stipulated under Law Decree No3 of 2016 (Ministry
of Health, 2016).

29. These amounts reflect the limited use of GES services.

30. Hereafter, cell is used to describe the combination of age and gender classes

31. In relation to risk adjustment, the Superintendent engaged an external group of consultants
to review the risk equalization model (e.g., methods, risk adjusters, transfers modality, etc.)
(Ellis et al., 2008). This review concluded that morbidity and comorbidity, as wells as new
sociodemographic variables, should be considered as additional risk adjusters to improve the
current risk equalization formula’s ability to reduce incentives for risk selection.
Improvements in the formula in terms of adding new risk adjusters (especially, diagnosis),
has also been pointed out in the international literature (Van Kleef et al., 2013; Buchner et
al., 2013). Ellis et al. (2008) also proposed to replace the actual estimated costs with real
cost data of the services, and to move from a cell-based to a regression-based model.

32. Also using GES services expenditure as a dependent variable. The model that uses total
expenditure (in all services) as dependent variable, sociodemographic and diagnosis- related
adjusters shows an R2 of 27.8%.

33. The diagnosis-related adjusters were developed based on the International Classification of
Diseases in its tenth version (ICD-10). Sixty-eight groups of chronic conditions were created
using the existing Classification—CCS 2003 (Agency for Healthcare Research and Quality
[AHRQ]) and in collaboration with physicians.

34. Half of the plans being sold in 2015 (15,050) were discontinued.

35. Boletin N° 8105-11 of 2011.

36. The PGS would include GES services; catastrophic coverage; vital emergency events; pre-
ventive care; and other services and financial coverage defined by the Ministry of Health.
Sick leaves would be taken out of the health plan and funded separately. Isapres could also
offer complementary benefits, but they must be sold separately from the PGS. Finally, it cre-
ated an index to validate increases in the premium of the PGS in each Isapre
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APPENDIX
List of health problems and year of inclusion to the guaranteed basic plan
2005 2007
Chronic renal disease stage 4 and 5 Medical treatment knee/hip
osteoarthritis
Congenital heart diseases (eligible Bleeding from brain
for surgery) in children under aneurysms
15 years
Cervical/uterine cancer Primary CNS tumors
Pain relief and palliative care for Lumbar pulp nucleus hernia
advanced cancer
Acute myocardial infarction Leukemia adults 15 years
and over
Diabetes mellitus type 1 Ambulatory odontological

emergencies

Diabetes mellitus type 2 Oral health (adults 60 years
old)

Breast cancer Severe polytraumatized

Spinal disorders Moderate or severe

cranioencephalic trauma

Surgical treatment of scoliosis in Serious eye trauma
people under 25 years

Surgical treatment of cataracts Cystic fibrosis
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Osteoarthritis of the hip

Rheumatoid arthritis

Cleft lip and palate

Alcohol and drug
dependence

Cancer in children under 15

Analgesia of childbirth

Schizophrenia

Burns

Testicular cancer (adults)

Bilateral hearing loss

Lymphoma in adults 2010

HIV (tritherapy treatment) Retinopathy of prematurity

Acute respiratory infection Bronchopulmonary dysplasia
of prematurity

Pneumonia Bilateral neurosensory
hypoacusia of prematurity

Essential hypertension Nonrefractory epilepsy in
persons 15 years and older

Nonrefractory epilepsy Bronchial asthma in persons
15 years and older

Oral health (pregnant) Parkinson’s disease

Prematureness Juvenile idiopathic arthritis

Pacemaker Secondary prevention for
terminal chronic renal failure

2006 Hip dysplasia

Preventive cholecystectomy Oral health during
pregnancy

Gastric cancer Multiple sclerosis (recurrent)

Prostate cancer Hepatitis B

Disorders of visual acuity Hepatitis C

Squint 2013

Diabetic retinopathy

Bipolar disorder

Retinal detachment

Colorectal cancer

Hemophilia

Ovarian cancer

Depression

Bladder cancer

Prostate hyperplasia

Osteosarcoma

Orthosis

Hypothyroidism

Cerebrovascular accident

Treatment of moderate
hearing loss in children
under 2 years
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Chronic obstructive pulmonary Lupus erythematous
disease
Bronchial asthma Surgical treatment of aortic

valve injuries

Respiratory distress syndrome Surgical treatment of mitral
and tricuspid valve injuries

Treatment of Helicobacter
pylori

Source: Authors’ own.
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Chapter 9

Health Insurance and Payment
System Reform in China

Julie Shi and Gordon Liu
Peking University, Beijing, China

9.1 INTRODUCTION

The Chinese healthcare system has experienced three different consecutive
periods of reform since the establishment of communist China in 1949: the
central planning era (1949—78), the market-based era (1978—2002), and the
healthcare reform era (2003 to the present). The structures of health insur-
ance and healthcare delivery systems varied in different periods. Wagstaff
et al. (2009a,b) and Ma et al. (2008) have provided detailed reviews of sys-
tem changes during these periods.

Between 1949 and 1978, the Chinese economy was governed by a com-
mand and control model. Both health insurance and healthcare delivery sys-
tems were under direct control of the government. Health insurance was
determined based on people’s working status and residence. In urban areas,
the Government Insurance Scheme (GIS) covered government officials and
staff, and the Labor Insurance Scheme (LIS) covered employees at state-
owned enterprises (SOEs). In rural areas, the Cooperative Medical Scheme
(CMS) covered much of the population. All programs were government-
based. No private insurance was available in that period. As for the delivery
system, all healthcare facilities, including village clinics, township health
centers, and county and city hospitals, were owned and operated by the gov-
ernment, at different levels. Providers were subsidized by the government.
Prices of healthcare services were kept low by regulation, with the aim—
“equal access to the healthcare system for all.”

In 1978, China implemented economic reforms, and the healthcare sys-
tem quickly transformed to a market-based system. Due to the breakup of
communes there has been a lack of funding, which resulted in an almost total
collapse of CMS in rural areas. As many SOEs faced financial difficulties, a
large number of SOE employees in urban areas lost insurance coverage. In
2003, 78% of the population was uninsured (Ministry of Health, 2008).
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Private health insurance was introduced in the early 1980s, but its develop-
ment was limited. As for the delivery system, subsidies received by healthcare
institutions decreased dramatically. Since hospitals had become financially
autonomous, they had incentives to oversupply healthcare services in order to
increase revenues. Although private hospitals and clinics were permitted to
enter markets, the percentage of private providers was relatively low. In 2003,
there were only 2037 private hospitals, compared to 15,727 public hospitals
(National Health and Family Planning Commission, 2015). The percentage of
number of visits in private institutions was even smaller.

In 2003, because of increasing social discontent about the accessibility
and affordability of medical care, and triggered by the severe acute respira-
tory syndrome (SARS) outbreak, the Chinese government implemented a
series of healthcare reforms. From 2003 to 2008, reforms focused on build-
ing an insurance system with universal coverage. In the process, public medi-
cal expenditure kept increasing, and several insurance programs were
launched. In 2008, the uninsured rate dropped dramatically to 12.9%
(Ministry of Health, 2013), which was regarded as an outstanding achieve-
ment for the government. Since 2009, the government launched a new round
of reforms focusing on institutional features, such as reforms of the public
hospital management and payment systems.

The rest of this chapter is organized as follows. Section 9.2 introduces
the current health insurance system in China, which serves as a basis for
reforms going forward. Section 9.3 describes the payment system and how it is
changing, focusing on the role and potential of capitation payment. Sections
9.4 and 9.5 evaluate and discuss ongoing issues and policies related to payment
system reform.

9.2 HEALTH INSURANCE SYSTEM

As mentioned above, following economic reforms, much of China’s popula-
tion had lost insurance coverage in the 1990s. During that time, most people
were paying their medical bills out-of-pocket. Catastrophic medical spending
became one of the leading reasons behind the impoverishment of low- and
middle-income households. In 2003, among households living below the
poverty line, 30% claimed medical spending to be the reason behind their
impoverishment (Ministry of Health, 2004). The population was generally
dissatisfied with the health system; “Kanbingnan, kanbinggui” (expensive
and poor access to medical care) had become a serious public concern.

With a view to addressing this problem, the Chinese government started
to rebuild its insurance system gradually. In 1998, Urban Employee Basic
Medical Insurance (UEBMI) was introduced to cover urban employees. In
the period 2003—2008, the New Rural Cooperative Medical Scheme
(NRCMS) was piloted in certain local areas and then expanded nationwide
to cover rural residents. In 2009, Urban Resident Basic Medical Insurance
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(URBMI) was formally introduced nationwide to cover urban residents who
were not eligible for UEBMI. The above programs, which covered over 95%
of the population, remained the three basic insurance programs in China. In
2012, Catastrophic Health Insurance (CHI) was also introduced to provide
coverage for enrollees in URBMI and NRCMS who had catastrophic medical
spending. In recent years, private insurance was also allowed and encouraged
to act as a supplement to public insurance. Fig. 9.1 illustrates the structures
of the five types of insurance programs.

Since CHI is most relevant to the theme of this volume, the following
description largely focuses on the implementation of CHI. The government
had gathered much experience by implementing previous programs, but
faced problems in the process. It was risky and expensive to reform the exist-
ing system. CHI is the latest program, and has provided the government with
an opportunity to design alternative policies. The scheme has a smaller bud-
get than the other programs. As the financial risk is smaller, the government
has been willing to pilot new policies. A significant difference between CHI
and other programs is that the private insurance firms involved participated
more actively in the system. This was due to the fact that there were
mechanisms designed to incentivize private firms. We also briefly discuss
the other four types of insurances.

Information about the three basic insurance programs is summarized in
Table 9.1. UEBMI provides coverage to urban residents who are either work-
ing in the formal sector or are retired. The scheme covers employees but not
their spouses or dependents. In 2014, the program covered 283 million enrol-
lees, or 20.7% of the population. The total claims amounted to 670 billion
RMB. The program provides the most generous coverage to its enrollees,

Urban residents
Rural residents
Employed Other

Catastrophic health insurance

Private health insurance

FIGURE 9.1 Structure of five types of insurance in China.



266 Risk Adjustment, Risk Sharing and Premium Regulation in Health Insurance Markets

with the mean per-person claims at 2367 RMB (or about $385) in 2014,
which was four to five times the claims made in the other two programs.
The premiums are contributed jointly by employees and employers. The
employers’ contribution is about three-fourths of the total premiums.
URBMI provides coverage to urban residents who are not eligible for
UEBMLI, including children, students, the elderly without previous employ-
ment, and the unemployed. In 2014, the program covered 315 million

TABLE 9.1 Summary of Three Social Health Insurance Programs

UEBMI URBMI NRCMS
Who is Formal sector Urban residents who are not Rural
eligible? employees and eligible for UEBMI (children, residents
the retired students, the elderly without

previous employment, and the
unemployed)

Is Yes No No

enrollment

mandatory?

Individual Individual Individual Family

or family

contract?

Minimum No 1 year 1 year

contract

period

Maximum No 1 year 1 year

contract

period

Number of 283 million 315 million (2014) 736

people (2014) million

covered (2014)

Total 670 billion RMB 144 billion RMB (2014) 289

claims (2014) billion
RMB
(2014)

Total 1.05% (2014) 0.23% (2014) 0.45%

claims (2014)

relative to

GDP

Mean per 2367 RMB 457 RMB (2014) 393 RMB

person (2014) (2014)

claims

Source: Statistical report on health and family planning development in 2014; Health and family
planning statistical yearbook, 2014; Annual report on social insurance development, 2014.
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enrollees, or 23.0% of the population. The total claims were 144 billion
RMB. The mean value of per-person claims in 2014 was 457 RMB (or about
$74), a little higher than the claims in NRCMS, but much lower than that in
UEBMI. The government heavily subsidizes the program, and individuals
only pay a proportion of the total premiums.

NRCMS provides coverage to rural residents. In 2014, the program cov-
ered 736 million enrollees, or 53.8% of the population. It is the largest insur-
ance program not only in China, but around the world. The total claims were
289 billion RMB. The government heavily subsidizes the program. Again,
individuals only pay a proportion of the total premiums. Though both gov-
ernment subsidies and individual premiums kept increasing, financing of the
program has continued to be limited. The mean per-person claims were 393
RMB (or about $64) in 2014, which is the lowest among the three programs.

As the coverages of URBMI and NRCMS are limited, enrollees in the
two programs have continued to face a risk of high out-of-pocket medical
spending. Since 2012, the government started to implement the CHI, with
the aim of providing additional financial protection for individuals facing
catastrophic spending. The program was initially piloted in some regions,
and was then rapidly extended to the entire nation. Enrollees of URBMI and
NRCMS automatically enroll in the CHI, without paying additional pre-
miums. CHI plays the role of a supplemental insurance coverage. It reim-
burses enrollees when their medical spending reaches the ceiling stipulated
for the two basic programs.

Indeed, the introduction of the CHI is equivalent to extending the cov-
erages of URBMI and NRCMS in terms of reimbursements to enrollees.
However, it is difficult for the government to predict the magnitudes of the
enrollees’ responses to changes in reimbursement policies. The government
is concerned that the program funding could become insufficient for com-
pensation, if the coverage becomes too generous. This was the reason for ini-
tiating a separate program, CHI, with a limited budget. Even if the
reimbursement rate was inappropriately designed, the program would have
only borne limited financial risk. In addition, the government has been
encouraging private firms to manage CHI and to share in the risks associ-
ated. This is another benefit of the separate implementation of the CHI.

The risk pools of all three basic insurance programs and CHI are at the
county or city levels, so the programs are all administered by the local gov-
ernment. Most of the basic programs are directly undertaken by the govern-
ment, which collects premiums and makes payments to hospitals. There are
only a few exceptions where private insurance firms participate in managing
the public programs. However, experience has indicated that the government
is inefficient in managing the insurance in terms of controlling medical cost
and improving quality of care. In many places the objective of the local gov-
ernments seems to be balancing the budget and to achieve a small surplus.
The authorities have little incentive to spend funds efficiently. Many
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government employees in charge of the programs have lacked the profes-
sional skills needed to engage in insurance administration. Hence, in CHI,
instead of direct management, a large portion of local governments have
been choosing to contract out their reimbursement processes to private insur-
ance firms, or they have been purchasing catastrophic insurance from private
firms and providing it to the population.

Each local government selects one insurance firm among competing can-
didate insurers, and contracts with the firm on insurance services for a given
period. The government determines the level of funding, designs the reim-
bursement policy, and supervises the work of the private insurer. The firm is
given the responsibility of implementing the insurance program, and it
mainly undertakes four types of tasks. First, it provides consulting services
for enrollees and explains the insurance policy to them. Second, it constructs
an electronic system to collect and manage the medical claims information
of the enrollees. Third, it reviews medical bills, controls unnecessary care,
and tries to detect fraudulent behaviors on the parts of the enrollees or provi-
ders. Fourth, it implements the reimbursement procedures and makes pay-
ments to providers. In some areas, the insurance firms in question do not
take the risk of loss from excess payment. In some regions, the private firms
share financial risk with the government. The model depends on communica-
tion and negotiation between the government and insurance firms in local
areas.

Even though the private firms do not determine the premium levels or
design the insurance policy, they still actively participate in the CHI pro-
gram. In places where the private insurers share risk with the government,
the insurers could earn profits if the funding is managed efficiently. In addi-
tion, the private firms have other considerations. In the course of administer-
ing the insurance, firms could collect abundant medical information
concerning the enrollees. This information could be used to support the
design and management of supplemental private insurance. Furthermore, rec-
ognition by the enrollees and the government is important for the reputation
of private insurers. Enrollees are more likely to purchase private insurance
plans provided by the same insurer, if they are satisfied with their CHI ser-
vices. The same insurer is more likely to be selected to undertake the three
basic medical insurance programs, in the case that the service-purchase
model continues to be applied by the government in the future. The markets
for the basic programs are much larger than the CHI, and are more attractive
to the private firms.

There are no statistics on the number or fraction of CHI programs admin-
istered by private firms nationwide, but financial reports of private firms are
available. Between January and September, 2014, the total premium revenue
of private insurance firms from public programs was 22.48 billion RMB, of
which 64% was from CHI and the rest was from URBMI (27%), UEBMI
(3%), NRCMS (4%), and medical aid (1%) (Yan, 2015).
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A good example of how a private firm can become involved successfully
in the public insurance sector is from the city of Zhanjiang in Guangdong
province. In 2008, the government combined URBMI and NRCMS into a
single insurance program, namely, the Urban and Rural Resident Basic
Medical Insurance (URRBMI). In 2009, the government made a contract
with a private insurance firm to manage URRBMI, including making pay-
ments, reviewing medical bills, and managing financial risk. The firm—the
PICC Health Insurance Company—was the first health insurance company in
China. It was founded jointly by the People’s Insurance Company of China
(PICC) and the DKV in 2005. The former has continued to be one of the top
comprehensive insurance companies in China, and the latter is the largest
commercial insurance company in Europe. The firm was given permission to
sell supplemental private insurance plans in the market. In 2012, the city
implemented the CHI, and the firm continued to manage the associated CHI
services. In that year, over 86% of the population in Zhanjiang was being
served by the private firm.

In 2014, the individual premium for CHI was 15.8 RMB. Individuals
were reimbursed by URRBMI, if the spending was below 20,000 RMB.
Spending above the threshold was compensated by CHI. In Zhanjiang, the
insurer shared financial risk with the government under a symmetric risk cor-
ridor policy and a ceiling design. The range of profit/loss rate was 3%.
Within this range, the insurer took full responsibility for the profit or the
loss. In the case that the profit or loss exceeded 3%, the insurer only took
half of the profit/loss, and the other half was shared by the government. At
the same time, CHI had a ceiling on coverage. The programs were only
responsible for compensating for medical spending under 500,000 RMB.
Spending above that amount should be paid out-of-pocket or by supplemen-
tal private health insurance, if applicable.

Though there has been little academic research on the impact of private
participation in the public insurance system, there is some evidence in public
reports that private insurers have been performing well (Chen, 2013).
Insurers have comparative advantages while providing professional services.
For example, in Zhanjiang, about 700 employees would be hired to imple-
ment the CHI if the program was directly provided by the government.
Instead, by purchasing services from private firms, no additional positions
were added to the government.l In addition, the electronic system and office
equipment are provided by the private firms, which has also saved the gov-
ernment from providing funding.” For instance, in Zhanjiang, this privatiza-
tion was estimated to have saved the government about § million RMB in
relevant investment. While collaborating with the government, the insurer
has to make an effort to provide high-quality services while controlling the
medical costs, such as helping the enrollees to understand the insurance pol-
icy, reviewing the medical bills to reduce fraud, and improving the informa-
tion system to speed up the reimbursement process. Per capita inpatient
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medical spending decreased from 8851 RMB in 2007 to 3869 RMB in 2011
in Zhangjiang (Chen, 2013). As a result, the work conducted by the private
insurer has been applauded by the government, and the Zhanjiang model is
being considered for expansion to other areas.

Besides public insurance, consumers could also purchase private health
insurance in commercial markets, though the markets are less developed.
Not only is there little information on private health insurance in public
reports, but there is almost no academic research on private insurance mar-
kets, probably because almost no data are available. In 2011, only 0.3% of
the population, or about 4.0 million people, were covered by private insur-
ance (Ministry of Health, 2013). The majority were urban residents with rela-
tively higher incomes. In 2013, the total claims of private insurance only
accounted for 1.3% of total healthcare expenditure (Yan, 2015). In general,
private insurance is much more expensive than public insurance and the cov-
erage is usually more generous. Both adverse selection and moral hazard
appear to be at work in the market for private insurances. The average medi-
cal spending for the population with private insurance is therefore much
higher than that for the population without it.

In China, private insurance is largely provided by comprehensive insur-
ance firms. Such firms provide not only health insurance, but also other
types of insurance, such as life insurance, property insurance, and auto insur-
ance. Premium revenues on health insurance account only for a small frac-
tion of the total premium revenue. For example, the fraction was 1.74% in
2012 in the PICC (China Insurance Regulatory Commission, 2013). Further,
commercial insurance markets are highly fragmented. For example, there
were 62 nationwide insurance firms providing health insurance plans in
2012, and different firms focus on services in different regions.

As the coverage of basic insurance is limited, there is an increasing
demand for supplemental insurance coverage for the population. Fig. 9.2
shows the premium revenue and growth rate of private health insurance for
the period 2006—15.” Though the magnitudes are limited, it is clear that pri-
vate insurance has been growing rapidly in recent years; growth rates have
been above 20% since 2012. In 2014, the government issued an administra-
tive document to encourage private insurance in the healthcare sector, which
largely stimulated the private insurance markets (State Council, 2014). The
growth rates in premiums in 2014 and 2015 were around 40% and 50%,
respectively. It is anticipated that the private insurance markets will continue
to grow.

9.3 PROVIDER PAYMENT DESIGN

In China, payment largely takes the form of public funding transferred from
the government to providers. As the participation of private insurance firms
in the insurance system in China is quite limited at present, a major concern
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FIGURE 9.2 Premium revenue and growth rate of private health insurance between 2006 and

2015. Note: Data are taken from page 76 of China Insurance Market Report 2016, written by
Sun and Zheng (2016).

of the government is how to make payments to providers, most importantly,
to hospitals. In the US Medicare system and in some European models, pay-
ment methods are tools for the government to regulate private insurers. In
China too, the government, represented by public insurance authorities, uses
payment tools to influence providers’ behavior with the same targets of cost
control and efficiency improvement.

It is worth noting that the issue of payment methods arises only after the
government has rebuilt its public insurance system. Prior to 1998, as there
was almost no public insurance, there were no payments transferred from
public insurance to providers. A large proportion of hospital revenues come
from patients at the time of service use, and only a small fraction comes
from government subsidies. The amount of subsidy was not large enough to
influence providers’ behavior. Along with the expansion of the insurance
system, hospital revenues have relied more and more heavily on payments
from public insurance, so payment methods have become an important tool
to regulate provider’s behavior. Also, as government’s funding of the health-
care sector keeps increasing, the government has incentives to use payment
methods to control the growth of medical costs.

In China’s healthcare system, fee-for-service has remained the major pay-
ment method, as it is simple and easy to be implemented in practice. Take
UEBMI as an example. In 2011, 77.1% of regions made payments based on
a fee-for-service method.” Recognizing that fee-for-service was inefficient,
many regions have reformed their payment system to alternative methods,
including global budget, capitation, bundled payment, and payment by inpa-
tient days. For example, the UEBMI in Beijing started to pay some hospitals
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under the Diagnosis Related Groups (DRG) in 2011, which is one of the ear-
liest DRG pilots in China (Jian et al., 2015). Since the intention here is to
discuss health plan payments which are usually based on capitation, the fol-
lowing description focuses on that method.

There are three types of capitation model applied in China. All vary
according to their degree of risk-sharing and the use of risk adjustment in
determining payments. The first is a simple capitation system with no risk
sharing or risk adjustment. The capitation rate is calculated as the total pre-
mium divided by the number of enrollees. The second model is capitated
global budget (CGB) combined with the notion of a risk corridor. The global
budget is determined by a simple capitation rate. At the end of the compen-
sation period, government and providers share the surplus or the loss of the
fund. This method reduces the financial risk borne by providers. The third
model is similar, but determines the capitation rate with a more sophisticated
method. Similar to risk adjustment models in other countries using regulated
competition in the health insurance sector, age and diagnoses are considered
while determining the capitation rate for each enrollee.” Different models are
applied in different regions to suit the skills and policy choices of the local
government. Eggleston et al. (2008) reviewed how local systems moved
away from fee-for-service and the consequences. We mainly summarize
findings of the reforms after 2007.

9.4 EVALUATION OF CAPITATION-BASED FINANCING
PAYMENT REFORM

The capitation payments in China are made from the government to provi-
ders, or specifically, from the public insurance authority to hospitals. This
section will review some of the policy initiatives and studies regarding
capitation-based payment reforms.

Payment reform was part of a more comprehensive reform on the local
health systems, and is of great policy relevance. Accompanied by insurance
expansion, medical costs were escalating in China. Studies have shown that
enrollees’ out-of-pocket spending had not reduced (Wagstaff et al., 2009a,b;
Lei and Lin, 2009). At the same time, there is no evidence showing that the
quality of care has been improved. A key concern was overprescription of
drugs, especially of antibiotics. The issue was particularly severe among pri-
mary healthcare providers, as they have limited training and capacity to per-
form examinations and tests and have a high incentive to overprescribe
drugs. In view of this problem, Yip et al. (2014) conducted a payment reform
in Ningxia province between 2009 and 2012. Yip et al. (2014) collaborated
with the government and implemented the reform at township health centers
and village clinics. After piloting the reform in two counties, the government
of Ningxia province later expanded it to cover the entire province.
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In the Ningxia case, the payment methods changed from fee-for-service
to a capitated budget with pay-for-performance in the NRCMS. The capi-
tated rate was set to cover the estimated cost of outpatient services for
enrollees, and the capitated budget was estimated based on the rate and
number of enrollees in each township health center and village clinics.
Performance measures included antibiotic prescription rates and patient sat-
isfaction. It is found that the policy change led to a reduction of 15% in
antibiotic prescription and 6% in total spending per visit to village clinics.
Yip et al. (2014) did not find a significant impact on total spending per visit
to township health centers, or drug expenditure per visit to both types of
institutions.

In Changde City, the URBMI scheme paid hospitals based on a capitation
model for inpatient care since its implementation. Prior to 2007, there were
only two public programs in the city, UEBMI and NRCMS. In 2007, the
local government decided to implement URBMI to expand insurance cover-
age to urban residents who were not eligible for UEBMI. The new program
faced great pressure to control medical costs, largely because the size of the
funding was limited and the program was facing the risk of not being able to
pay providers under fee-for-service.

Therefore the insurance authority of Changde City changed the traditional
payment method and paid hospitals monthly on a per capita base rate. The
rate was determined by city bureau each year, and payments to hospitals dif-
fered by the number of contracted enrollees. Two supplemental policies were
implemented at the same time to support the capitation model. The first was
an equalization fund, which constituted an additional fund used to compen-
sate for the loss of small hospitals ex post. The second was open enrollment.
Enrollees could freely choose any in-network provider as a gatekeeper when
seeking care and were allowed to change the gatekeeper each year. Thus hos-
pitals were incentivized to compete with each other to attract patients.
Enrollees were able to get reimbursed only when they received services from
or were referred by the gatekeepers. The gatekeeper was responsible for all
costs related to the enrollees, including the referrals. Gao et al. (2014) found
that the capitation payment had reduced out-of-pocket inpatient costs by
19.7% and length of stay by 17.7%. However, they found little impact on the
overall inpatient expenditure.

In two counties of Shandong province, a payment reform was conducted
between 2011 and 2012 for township health centers. Prior to this reform,
all centers were being paid through the fee-for-service method. In the
reform, some of the hospitals were paid by CGB, and the rest by a combi-
nation of CGB and pay-for-performance. There was a third group which
would keep the original fee-for-service model and act as a control group.
However, owing to pressure from the central government, the local govern-
ment was not willing to retain the old model, and shifted away. The experi-
ment was only able to compare the impacts of CGB with CGB combined
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with pay-for-performance. Sun et al. (2016) found that, compared to the
CGB model, the combined payment model significantly reduced inappro-
priate prescribing, but had no impact on out-of-pocket spending.

In Fengsan township of Guizhou province, a 5-year community-based
rural health insurance program was conducted between 2003 and 2007. In
the program, village doctors were paid a salary plus a bonus based on perfor-
mance. The performance measures included service quality (such as appro-
priate drug use or intravenous injections), cost containment, and patient
satisfaction. Wang et al. (2011) found that unnecessary care and prescription
drugs were reduced. Medical spending was reduced at the village level, but
patients were more likely to be referred to township or hospital facilities,
where the costs were higher. Hence, total healthcare spending was not signif-
icantly reduced.

In summary, all studies found no significant impact of capitation pay-
ment on total medical expenditure. There are several possible reasons to
explain why no significant impacts are found. First, providers may not
change their behavior immediately. As stated in Yip et al. (2014), it takes
almost a year for providers to understand the incentives embedded in the
reform. It is possible that impacts might appear if studied over a longer
time period, though current studies contain no evidence about this. Second,
the reforms were implemented for some but not all insurance programs that
made payments to providers, thus potentially diluting their effects. For
example, the Ningxia reform only implemented NRCMS, and the Changde
reform only implemented URBMI. It is possible that the share of revenue
from the reformed programs, or the reformed services, was insufficient to
change the behavior of providers. Third, some reforms imposed limits on
policy designs. For example, in the Shandong reform, the comparison is
between CGB and CGB combined with pay-for-performance, so the conclu-
sion is that pay-for-performance had not significantly affected medical
spending under the capitation payment system. The reason could be that the
performance measures were not appropriately selected, at least, measures
on total spending, or the incentives were not strong enough to influence
physician behaviors.

In regions where pay-for-performance was implemented, unnecessary
care, such as inappropriate prescription, was reduced. There were other
regions that had implemented capitated payment reform in recent years, such
as for outpatient care in Hangzhou, Zhejiang province, and in Dongguan,
Guangdong province. Largely because of lack of data, there have been no
rigorous research studies available evaluating the reform impacts.

Two lessons can be learnt from the reform experiences narrated above.
First, reform can be successfully implemented only when the government,
as the major payer, has an incentive to do so. In the sample described
above, the reforms were either initiated by the government or were using
policies designed by researchers, but with strong government support.
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Payment system reform was first recognized as a direction for reform by
the government in 2009, and its importance kept increasing since then
(State Council, 2009). In 2011, the Ministry of Human Resources and
Social Security issued a special document promoting payment system
reform, stating that local governments were to be encouraged to explore
alternative payment methods, including global budget, capitation on outpa-
tient care, and bundled payment on inpatient care (Ministry of Human
Resources and Social Security, 2011). In the government document issued
in November 2016, payment system reform was one of the major tasks
listed by the government, along with public hospital reform and referral
system implementation. It is expected that there will be more reforms in
the future, and the implementation would progressively become easier.
Second, pay-for-performance works well, at least with respect to the desig-
nated performance measures. In most reforms where pay-for-performance
was introduced, inappropriate prescribing was reduced. The change of
incentives in this realm indeed changed the behaviors of providers.
However, combined with the observation that total spending had not chan-
ged, it is difficult to draw a general conclusion that the quality of care had
been improved or costs reduced. It is possible that the unnecessary prescrib-
ing had been replaced by unnecessary examinations and tests. Changes of
provider behavior need to be assessed more comprehensively in future
research.

9.5 ONGOING ISSUES AND REFORMS

Though the government has encouraged participation of private capital in
recent years, there is an ongoing debate on whether this is the correct reform
direction. The debate has concentrated not only on promotion of private
investment in hospitals, but it has also influenced the insurance sector. On
the one hand, compared to government bureaucracies, insurance firms are
professional institutions with more up-to-date methods and skilled personnel.
They have come up with incentives to perform well and reduce unnecessary
care. On the other hand, as the goal of a firm is to earn profits, the quality of
services may be affected if public supervision is insufficient. How the private
insurance firms are managed and supervised remains an empirical question.
Though many CHI programs are being operated by private insurers, there
has been sparse analysis comparing privately operated and publicly operated
models.

If it is found that private firms are more efficient in operating public
insurance, a further question is how the government should structure compe-
tition in the market. At present, each region has chosen a single insurer to
manage the insurance. The model is simple, and payment can be easily trans-
ferred. However, the disadvantage is that the government may have less
negotiation power while purchasing services from a single firm. It may also
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be hard to switch to another insurer, as those compensating services require
a large amount of investment on fixed cost in early stages, such as equip-
ment and staff training. If competition were introduced, perhaps in a way
similar to the Medicare Advantage system of the United States, insurers
would face competitive pressure and may have greater incentives in control-
ling costs.

When capitation is implemented in China, it would raise concerns about
narrow provider selection. In the capitation model, patients are usually
restricted to seeking medical care in contracted hospitals. In some models,
referrals are allowed, but primary facilities have little incentive to do so as
they have to bear the cost of transferred patients. This is the reason why a
lot of capitation reforms were firstly piloted on outpatient services. Inpatient
services involve more serious illnesses, and it may be inefficient to restrict
patients to specific hospitals that may be able to treat them. However, even
with regard to outpatient care, it remains a question whether it is appropriate
to keep all or the majority of the care in one facility. Medical resources are
unequally distributed, and there is a large portion of the population living
away from their place of registration. An example is rural-to-urban migrants,
usually registered in rural towns but working in cities. As they enroll in
NRCMS, the capitation payments are more likely to be paid to the township
hospitals. In such a scheme, they may have no access to hospitals where they
live and work. Therefore, accessibility and quality of care are likely to be
affected. Unfortunately, largely because of lack of data, little evidence is
available on this issue.

Since 2009, the focus of Chinese healthcare reform has been shifting
from universal insurance coverage to policy changes in delivery and financ-
ing. Payment system reform plays a crucial role in this transition. The reform
is still at an early stage. Both payment policies and the Chinese healthcare
system are large, complicated, and differ in different regions. The Chinese
government is seeking to explore payment methods that better fit the
Chinese environment.

It is commonly agreed that fee-for-service is not an efficient payment
method. Different payment reforms have been piloted in different regions.
Theoretically, payment methods, such as capitation and bundled payment,
are likely to perform better than fee-for-service in cost control. However,
according to the Chinese experience so far, none of the capitation reforms
has reduced total medical expenditures. Careful research is needed to explain
the gap between theoretical predictions and actual outcomes.
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ENDNOTES

1. In China, the number of government positions is highly regulated. Usually it is difficult to fire
a government employee. So, for a position providing the same services, the cost is higher if it
is provided by the government than by a private firm.

2. The fixed cost for the equipment is high for the private firms. However, as mentioned above,
private firms have other considerations. So, in practice they are willing to make the
investment.

. Statistics are cited from Sun et al. (2016).

. Each region represents a risk pool, which could be a county, a city, or a province.

5. No detailed information is available on the diagnoses used or the weights given to diagnoses

for purposes of payment.
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10.1 INTRODUCTION

In 1993, the Colombian Congress approved a reform that completely reorga-
nized the healthcare sector and created a universal social health insurance
system based on regulated competition. This was part of a wave of reforms
that swept the country following the adoption of a new Constitution in 1991,
at a time when the “Washington Consensus” discourse had an important
influence in Latin America and inspired policy change to incorporate market
forces into public services. The Colombian healthcare reform was both
socially progressive and market-friendly, following the three guiding princi-
ples that the new Constitution had stipulated for social insurance: universal-
ity, solidarity, and efficiency." The reform established a universal
entitlement to a comprehensive package of healthcare services, subsidies for
those within the population that could not afford the contributions, and
choice among competing options of care for citizens. It was passed alongside
a pension reform that generated substantial debate and effectively provided a
window of opportunity to also enact healthcare reforms.

Prior to the 1993 reform there had been a social insurance institute, set
up as a public monopoly, that provided health and pension benefits for work-
ers in the formal sector. Workers of contributing employers were eligible for
health services that were mostly funded and provided by the institute in its
own facilities. Only 23% of the population was enrolled (MSPS, 2015a).
Another 10% of the population purchased private health insurance, and the
rest sought care in state-owned and -funded hospitals.

* The interpretations and conclusions expressed in this chapter are those of the authors. They do
not necessarily represent the views of the Ministry of Health and Social Protection.
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The 1993 reform created two insurance schemes aimed at different popu-
lations. Individuals with formal jobs, or with the capacity to contribute, are
obligated to enroll in the Contributory Regime (CR) as before. The reform
extended this coverage to first-degree family members. In contrast, the
Subsidized Regime (SR) is designed for populations unable to contribute,
usually those not working or employed in the informal sector (businesses
that are not registered, monitored, or taxed by the government, including
self-employment).

Since the introduction of universal health insurance in 1993, enrollment
has increased to 96% of the population, as of 2014 (MSPS, 2015a). In May
2016, around 21.3 million individuals were covered by the CR and 22.9 mil-
lion were covered by SR. A total of 2.1 million individuals were covered by
special coverage programs, e.g., for members of the military and teachers
(MSPS, 2016a). In the latest data available, from 2007, about 90% of hospi-
talizations and outpatient consultations were financed through the CR and
SR (Giedion et al., 2014).

In both the CR and SR there are multiple competing insurers, called
Entidades Promotoras de Salud (EPS; Spanish for “health-promoting enti-
ties”). As we describe below, each insurer bears risk and offers only a single
standardized product (i.e., health plan), at a common premium, so that the
terms insurer/issuer and health plan are synonymous; in the following we use
the term “insurer.” These institutions can be public or private (for-profit or
not-for-profit). Enrollees are free to choose their insurer and can switch to
another at any time after 1 year, unless there are compelling circumstances
that warrant an earlier change. Except for emergency services, enrollees can
only access the network of providers that has been contracted by the insurers,
with no coverage of out-of-network spending.

Insurers may selectively contract with public or private health service
providers and rearrange their networks according to the conditions they
negotiate in the market. There is, thus, competition in both the insurance and
service provision markets. All insurers provide the same basic benefits pack-
age, the content of which is regulated by the government. The contributions
enrollees make are set by regulation and are the same across all insurers.
Some insurers in the CR offer supplemental coverage, which is voluntary, at
an additional cost to the insured. The extra benefit does not cover more or
different medical services, but provides more direct access to specialists and
better rooms in case of hospitalization.

Not being able to compete on price or content of benefits, insurers can
attract enrollees through the quality of their customer service and provider
network. The prices of health services that insurers purchase are largely
determined by the market, although the government regulates some of them.
In particular, between 2013 and 2014 the prices of 79 pharmaceutical pro-
ducts, corresponding mainly to expensive biological drugs, were capped by
the government.
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When this healthcare system was setup in the early 1990s, it set an ambi-
tious goal of achieving universal coverage, with equal benefits for the whole
population by 2001. During this decade-long transition, the SR had a less
comprehensive benefits package.

Public spending in health care went up from 1.4% of GDP in 1993 to
3.1% in 2003, whereas total health spending went from 6.2% to 7.8% of
GDP in the same period (Baron-Leguizamon, 2007). Despite this increase,
by the mid-2000s, universal coverage was far from being achieved, and the
original goals were found in hindsight to have been overly ambitious
(Guerrero, 2008). In 2008, the Constitutional Court reiterated the govern-
ment’s mandate to equalize benefits between the CR and SR systems, a goal
that was finally achieved in 2012.

10.2 ORGANIZATION OF THE HEALTH INSURANCE SYSTEM

Prior to 2012, the SR benefits excluded secondary services, like access to
certain specialties and diagnostic technologies. Benefits, as well as payments
to insurers, were formerly set by a National Social Health Insurance Council,
with representatives from government, insurers, providers, employers, and
unions. This function was passed to a regulatory commission in 2009 and to
the health ministry in 2012.

Since equalizing the benefits for CR and SR in 2012, both systems cover pri-
mary, secondary, and tertiary care, diagnostic and therapeutic services (both
inpatient and outpatient), prescription drugs, and mental health.” Other types of
care, such as dental (with restrictions), palliative and home health care, and
some indigenous traditional medicine are also covered with a list of exclusions.

In 2015, a legal change facilitated shifting from an explicitly defined ben-
efits package to an implicitly defined package with a negative list. In the
new regime, individuals are entitled to most health services by default, with
limits for only a few areas, such as medically ineffective and esthetic ser-
vices and treatments that are experimental, unapproved, or unavailable in
Colombia (Giedion et al., 2014; Government of Colombia, 2015).

Although the benefits for CR and SR have been equalized, several important
differences in regulation remain between the two regimes. First, since the late
1990s, the law mandates that insurers in the SR have to contract at least 60% of
services with public providers. Prior to the reform, public providers had guaran-
teed budgets. In the new system they compete with private providers for reve-
nue from payers. Political pressure led to this exogenously set market share.
Second, CR and SR insurers originally had the flexibility to insource or out-
source the services delivered to enrollees with service providers. In 2007, they
were limited by law to insource at most 30% of the value of services. Limits on
vertical integration have been a highly contentious policy issue.

Consumers can switch between SR and CR, although switching rates are
very low, at less than 1% in 2014. In the CR and in the context of
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standardized premiums and benefits, a 2013 survey found that the main rea-
sons for switching relate to customer service (e.g., delays in receiving ser-
vices) and the quality of services available (Prada, 2016).

In 2015, there were 50 insurers in the overall market. Insurers can choose
their operating area (state). As a result, states had between 7 and 24 insurers
in 2015 (MSPS, 2015b). Insurers have always had the opportunity to choose
whether to operate in either or both regimes, although historically they
tended to specialize in one. Prior to 2013, when an enrollee in the SR found
a job in the formal sector, he or she typically had to switch to an insurer in
the CR. Since 2013, enrollees have been allowed to switch back and forth
between CR and SR according to employment status without having to
change insurers. CR and SR populations within insurers have begun to mix.
Two of the 50 insurers have only CR enrollees, 11 have only SR enrollees,
and 37 have enrollees from both regimes. Allowing insurers to operate in
both regimes was a deliberate policy decision and allows consumers to stay
with a specific insurer even if they alternate between eligibility for SR or
CR, e.g., due to casual or seasonal labor.

The 1993 law enabled health insurers to promote efficiency in the deliv-
ery of healthcare services in several ways. Insurers can create provider net-
works and separately contract with individual providers. Except for
emergency services, they are not obliged to cover out-of-network spending.
Insurers are also allowed to configure the geography of their network.
Although they must comply with waiting times targets, these requirements
do not imply having to contract any specific provider. In addition, insurers
have discretion in the payment mechanism they use. A total of 46% of CR
payments in 2011 were based on fee-for-service, while capitated contracts
accounted for 35% (Carranza et al., 2015); the former are mostly used for
specialty care and the latter for primary care. However, package and
diagnosis-based (using Diagnosis-Related Groups, DRG) payments are also
used in both regimes and constitute two percent of payments in the CR.

There are restrictions on the insurers’ contractual arrangements. As noted
above, they can contract with their own providers for up to 30% of expenditures
and SR insurers are mandated to use public providers for at least 60% of their
expenditures. In addition, insurers’ negotiating power is constrained by the
availability of specialized services, as tertiary providers tend to have high occu-
pancy rates. Insurers tend to contract with most of these providers but vary the
volume of patients they send to each based on the conditions they negotiate.

10.3 HEALTH PLAN PAYMENT DESIGN
10.3.1 Payment Flows

Fig. 10.1 shows the financing flows for the CR and SR. Most payments for
both regimes flow through a central health fund (Fondo de Solidaridad y
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FIGURE 10.1 Payment flows for the two enrollment regimes.

Based on MSPS (2013). Exchange rate COP 1950/USD 1. The 2014 tax reform, partly ear-
marked to replace the employer contribution to health insurance, introduced a new source of
funding and reduced the relative importance of contributions. CR plans provide additional bene-
fits, including payments for sick and maternity leave.

Garantia, FOSYGA), which pools revenues and distributes these to
insurers. In 2013, the central fund managed about USD 17.4bn (MSPS,
2013). Revenues consist of the contributions of CR members (52% in
2013), government transfers (48%) and, since 2014, an earmarked tax on
employers. Expenditures consist primarily of risk-adjusted payments to CR
and SR insurers (80% of expenditures), with additional outflows for pro-
grams outside the health insurance market, such as disaster relief and
replacement income for short-term disability and maternity/paternity
leaves. While all contributions are equalized through the central fund, rev-
enues from coinsurance and flat “moderating fees” (described in
Section 10.3.2) are not pooled and directly accrue to the insurer. As
described in Section 10.3.2, the structure of these payments is administra-
tively set and uniform across insurers.
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10.3.2 Contributions

In Colombia, enrollee contributions to the insurance scheme are paid to the
central fund rather than to the insurer, and do not vary across insurers so that
there is no competition on price.” Enrollees in the CR contribute 12.5% of
their monthly income to the central fund. For the employed, 8.5% is nomi-
nally paid by the employer and 4% is deducted from the employee’s salary.
The self-employed pay 12.5% on 40% of their estimated gross income, but
at least 12.5% on the full-time monthly minimum wage (about USD 230 in
2016). In 2012 a tax reform exempted private companies from paying the
8.5% health contribution on behalf of their employees, in exchange for a cor-
porate tax surcharge earmarked for health. For public and not-for-profit
employers, there was no change. The reform was meant to lower labor costs
to encourage formal employment. Fernandez and Villar (2016) estimate that
this policy caused a reduction of between 1.2% and 2.2% in the national
share of informal employment, while Morales and Medina (2016) estimate
that 213,000 new formal jobs were created in preexisting firms due to this
tax reform.

Both the CR and SR employ cost-sharing features that are uniform and
administratively set. Insurers in both regimes collect coinsurance that varies
by income (relative to the monthly base income). All enrollees are exempt
from coinsurance for some services, such as labor and delivery, certain high-
cost services and preventive services. In 2016 the coinsurance rate was 10%
for SR and between 11.5% and 23% for CR, depending on the income
bracket (MSPS, 2016b). Coinsurance is capped by staggered out-of-pocket
maxima per visit and per year. The out-of-pocket maxima are low: for
instance, the annual cap for a CR member earning less than twice the
monthly base income was about USD 130 in 2016, or about 2.4% of annual
income. CR enrollees are also subject to fixed “moderating fees” that ranged
from USD 1—10 in 2016, also depending on the income bracket.

The CR pools these contributions and pays each insurer a monthly capita-
tion payment for each enrollee. This payment is risk-adjusted, and is unre-
lated to the enrollee’s income. Age, sex, and geographic area are the three
categories of risk adjusters that have been used since the system started, as
explained in more detail below.

Eligibility for SR is based on a proxy means test, the Sistema de
Identificacion y Clasificacion de Potenciales Beneficiarios para Programas
Sociales (SISBEN). SISBEN accounts for several dimensions of poverty
measured in household surveys which include labor market participation,
education, assets, family structure, housing, and access to water and sanita-
tion. Individuals with low SISBEN scores are eligible for SR, as long as they
are not already enrolled in CR. Prior to 2012, when universal enrollment was
achieved, this means test was critical for gaining access to scarce slots in the
SR. Since 2012, eligibility for the SR has become, de facto, open to those
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not covered in the CR, and the importance of SISBEN in health insurance
access has faded.”

In terms of funding, the SR was originally structured around the trans-
fers that the central government makes to local governments, which come
from general national tax revenues. Mayors were given the role of applying
the SISBEN means test for defining eligibility to the SR, organizing enroll-
ment, and of making the capitation payments to the insurer mainly with fis-
cal transfers from the national government and cross-subsidies from the
CR. (The 12.5% contribution consists of transfers to the CR [11%] and a
solidarity contribution to the SR [1.5%].) Operationally the SR and CR
were very different. Since universal enrollment with equal benefits was
achieved in 2012, the regulation and operation of both schemes have begun
to converge. Municipal governments are no longer managing capitation
payment monies; their main remaining responsibility is managing collective
public health programs designed by the national government. In 2017, the
central health fund was replaced by a new entity that will pool all contribu-
tions and earmarked taxes for both regimes and distribute capitated pay-
ments to all insurers.

An important feature of the Colombian system is the active role played
by the judiciary branch, led by the Constitutional Court. When patients or
doctors demand a service not included in the benefits package, they can
bring their claim to the courts based on a constitutional right to health,
through an expedited legal action called Tutela (Spanish for “safeguard” or
“protection”), which has to be ruled on within a few days. Judges generally
have granted coverage for whatever service the physician deems necessary.
When exceptional benefits are granted, the insurer has to file a claim for
reimbursement with the central fund (in the case of the CR) or the provincial
government (in the case of the SR). The value of these exceptional claims
has risen to be the equivalent to approximately 20% of the revenue flow of
the capitation payments, and has altered incentives for both payers and provi-
ders in a fundamental way. These payments are outside the risk adjustment
system. Reducing these exceptional claims through an alternative payment
mechanism was one motivating factor for switching to the implicit benefits
package.

10.3.3 Prospective and Concurrent Risk Adjustment

There are two types of risk-based payments to the health insurers. First,
the central health fund issues risk-adjusted capitation payments and, if
applicable, an add-on payment for insurers with a disproportionate share
of elderly insured. Second, insurers may receive payments from a high-
cost account for three conditions: stage 5 kidney disease, HIV/AIDS, and
hemophilia A.



286 Risk Adjustment, Risk Sharing and Premium Regulation in Health Insurance Markets

10.3.3.1 Risk-Adjusted Capitation Payments From the
Central Health Fund

The main transfer from the central health fund is the risk-adjusted Capitation
Payment Unit (Unidad de Pago por Capitacion, UPC), which represents the
per capita value that the system pays to health insurers for each enrollee.
The two enrollment regimes (CR and SR) share the same set of UPCs,
although their specific values are estimated separately. The risk adjustment
considers three factors, age, sex, and geographical zone. For both the CR
and SR, there are 14 age—sex groups and four geographical zones, with
higher payments for remote areas (to reduce barriers to access) and urban
areas (because of expected higher demand). Together, there are 56 cells for
each regime, for a total 112 different UPCs (Box 10.1).

The UPCs are the estimated annualized spending per enrollee in each of
the 56 cells. They are calculated in two steps, as described in Box 10.2.
First, the Ministry of Health forecasts a variety of factors that affect spending
and, on that basis, calculates the expected change in spending for each actu-
arial cell. Second, each cell’s current-year UPC is calculated by applying the
expected change to the prior UPC values. In practice, these calculations are
implemented using actuarial methods that do not rely on statistical estima-
tions (for further details, see MSPS, 2016c).5

In the past, the UPC for the CR has exceeded the UPC for the SR,
because of differences in the benefits package, utilization, as well as differ-
ences in risk groups. However, the UPCs for CR and SR have been converg-
ing in recent years because the benefits packages have been equalized. Small
differences persist due to differences in utilization and risk composition
between CR and SR.

10.3.3.2 Additional Payment for a Disproportionate Share of
Elderly

The central health fund also issues payments to insurers in the CR that have
a high concentration of enrollees older than 50 years. Whereas the risk-
adjusted UPC payment for the elderly is available to all insurers, this add-on

BOX 10.1 Risk adjustors used in the risk adjustment as of 2016

Age interacted with gender: 12 age—sex groups, of which two are further sepa-
rated by gender: O year, 1—4 years, 5—14 years, 15—18 years, 19—44 years,
45—49 years, 50—54 years, 55—59 years, 60—64 years, 65—69 years, 70—74
years, and 75 years and older. The classes for 15—18 and 19—44 years are fur-
ther separated by gender.

Geography: four groups based on geographic zones: “regular” areas, dis-
persed areas, cities, and remote areas.
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BOX 10.2 Estimation procedure for the 2017 Capitation Payment Unit
(UPC)
1. Data. The basis for UPCs of year t are spending and claims data from year
t—2, i.e., data from the year 2015 are used to calculate the 2017 UPCs.
2. Forecasts. Several adjustments are made to the data from t—2 to make them
representative for year ¢, for each actuarial cell:
a. Expected inflation (inflation trending) for year ¢,
b. Expected claims volume (frequency) for year ¢t calculated with a time
series model,
c. Expected covered or enrolled population for year tin each actuarial cell,
d. Expected expenditure due to changes in the benefit package according to
budget impact analyses,
e. Adjustment for IBNR and IBNER reserves enough reported.®
3. Estimation of the UPC. For each insurance regime and each cell, the new
UPCs are derived by adjusting the prior (t—2) UPCs according to the fore-
casts and allowing for administrative costs and profits. The latter two factors
are administratively set to a combined value of 10% for the CR and 8% for
the SR.

payment is only available to CR insurers that meet one or both of two condi-
tions: the insurer’s share of elderly is relatively high in a given year, or its
share has grown relatively rapidly (MSPS, 2011).” If the insurer meets at
least one of these criteria, it receives an additional payment for each enrollee
that is an administratively determined fraction (6% in 2016) of the average
UPC (MSPS, 2015¢).

10.3.3.3 Payments From the High-Cost Account

The third source of revenue for insurers is the high-cost account (cuenta de
alto costo). This account is an ex-post mechanism that amounts to a form of
concurrent risk adjustment with respect to three conditions: Stage 5 of
chronic kidney disease (SCKD), HIV/AIDS, and hemophilia A severe (HAs).
This mechanism is funded by the insurers and is fiscally neutral: the
account’s revenues equal its disbursements. In 2016, the account represented
less than 0.2% of total payments.

e Stage 5 of chronic kidney disease (5CKD). This mechanism disburses
based on two criteria. One is the distribution of enrollees with 5CKD.
Specifically, the high-cost account issues or deducts funds if the share of
an insurer’s enrollees with SCKD in each age group (UPC cell) is above
or below the average share of 5CKD patients (MSPS, 2014). In that case,
the payment (or deduction) is calculated as the product of the average
cost for enrollees with SCKD and the difference between the expected
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and actual number of such patients with the respective insurer. The sec-
ond criterion, introduced in 2014, is a set of four performance metrics
related to the prevention of end-stage renal disease.

e HIV/AIDS. The high-cost account for HIV/AIDS is funded through con-
tributions by the insurers (in proportion to their size) and redistributes
funds in accordance with the achievement on four process indicators and
outcome indicators (MSPS, 2015d):

o Percentage of pregnant women screened for HIV/AIDS,

e Percentage of enrollees with HIV receiving antiretroviral therapy and
having adequate viral load,

e Percentage of enrollees with early detection of HIV/AIDS,

e Prevalence of HIV/AIDS among the enrollees.

The first three indicators each account for 30% of the payment and
the fourth for 10%. The funds are distributed according to the insurer’s
performance on each indicator relative to the performance of all insurers.

o Hemophilia A severe (HAs). As for the HIV/AIDS high-cost account, the
mechanism for HAs (also called factor VIII deficiency) is funded through
a contribution based on the insurers’ relative size (MSPS, 2016d).
Currently, the funds are redistributed according to the prevalence of HAs,
but from 2018 on, the mechanism will account for performance on pro-
cesses and outcome indicators.

10.3.4 Practical Aspects

10.3.4.1 Issues Related to the Approach for Prospective/Ex-Post
Adjustment

The Ministry of Health maintains the risk adjustment and ex-post mechan-
isms, and has implemented several changes over recent years. For instance,
prior to 2005, the risk adjustment formula included only seven age—gender
groups and two geographic zones. The high-cost account was introduced in
2006, initially only for chronic kidney disease. HIV/AIDS was added to the
high-cost account in May 2015 and hemophilia A severe (HAs) was added in
March 2016.

10.3.4.2 Issues Related to Data

Currently, the UPCs for both regimes are estimated based only on data from
the CR and extrapolated to the SR because data for the SR are more fre-
quently missing or of low quality. The quality of the CR data itself remains
problematic despite recent improvements (Giedion et al., 2014).

The main data elements submitted by insurers and used for computing
the UPC include beneficiary information, principal and additional diagnosis
codes, service provider identifiers, and details of procedures and treatments,
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such as date of service, length of stay, procedure and/or medication codes,
and patient cost-sharing for procedures and/or medications (MSPS, 2016c).

The data used in the risk adjustment are subject to several verification
steps, including checks for completeness; uniqueness; internal consistency
(e.g., between diagnoses and age and sex, and whether reported lengths of
stay are consistent with procedures); high-use and high-cost (unusually high
costs or number of encounters); and identity and status of the provider.

10.4 EVALUATION OF HEALTH PLAN PAYMENT

Colombia’s approach to health plan payments has been evaluated with
regards to the fit of the risk adjustment, overall incentives for risk selection,
and regulation to contain such behavior.

The risk adjustment scheme has been evaluated at the individual level
(by researchers) using measures of statistical fit and the level of actuarial
cells (by the Ministry) using predictive ratios as criteria (MSPS, 2016c). At
the individual level, the current model’s explanatory power as measured by
R? is low, at less than 2% (in-sample and out-of-sample), and the model
underpredicts for high-cost individuals while overpredicting for low-cost
individuals (Riascos et al., 2014). This is consistent with the explanatory
power of age—sex models in other countries (Van de Ven and Ellis, 2000).
Research using 2009 data from Colombia suggests that incorporating diagno-
sis information can increase the fit at the individual level to an R* of 10% or
more (Riascos et al., 2014).

At the level of the actuarial cells, an evaluation of the CR compared
actual spending in the second half of 2014 with predicted spending for the
same period (applying the method outlined in Box 10.2 on reconciled 2013
data). This assessment found that the current model has a good predictive
ratio for dimensions included in the risk adjustment as would be expected
(MSPS, 2015e). The CR’s “cities” zone is the largest area by population and
therefore closely tracks the performance of the overall system (predictive
ratio of 1.01). The predictive ratio for the “dispersed” zone is substantially
higher at 1.56, reflecting the higher payments to incentivize insurers’ opera-
tion in these areas. Performance is more variable at the level of the
age—gender groups, where children aged 1—4 years and women aged 19—44
are overcompensated, while infants, children aged 5—14 years, and males
aged 15—18 years are undercompensated. The oldest age group is also some-
what undercompensated. There is currently no assessment of predictive ratios
for dimensions that are not included in the risk adjustment formula.

A review of the Colombian context in 2012 suggested that, in principle,
there are several mechanisms for risk selection that are available to
Colombian insurers, including selective advertising by insurers to attract
lower-risk enrollees and deter those of higher risk; using shortages of specia-
lists in the insurers’ network to be less appealing to enrollees that may
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potentially need such care; supplemental insurance; and choosing low-cost
geographic zones as operating areas (Ellis and Fernandez, 2013).

The Ministry of Health regularly reviews selection incentives and indirect
measures of selection. The former are assessed through group-level over-
and undercompensation. The latter are assessed through information provided
by the insurers, including on their financial position.

Although the regulators’ data show differences in risk pools, there is no
conclusive evidence that insurers engage in risk selection. Similarly, there is
no recent evidence on how well the risk adjustment reduces the incentives
for and actually prevents risk selection, i.e., how well it mitigates the exis-
tence and exploitation of unpriced risk heterogeneity (Newhouse, 1996). A
study on 1997 data reported no evidence of risk selection by insurers
(Alvarez, 2000).

10.5 ONGOING ISSUES AND REFORMS

Current debates regarding payments to health insurers center around two
issues: how to respond to the substantial changes introduced by the 2015
reform, and how to continue technical development of risk adjustment so as
to encourage efficiency and innovation while maintaining solvency and mini-
mizing the risk of manipulation by providers and insurers.

The 2015 reform has far-reaching implications for payments to and
operations of health insurers. The law has been interpreted as requiring cov-
erage for all services that are not explicitly mentioned on a negative list. It
also restricts insurers’ ability to require prior authorization and strengthens
provided autonomy to decide on medications and treatments, although
insurers can continue to define provider networks. One implication of the
law change is that fewer patients may need to go through the judicial system
to claim services that were excluded in the previous explicit benefits package
(see Section 10.3.2). As a result, there may be fewer “exceptional claims”
that insurers will file with the central health fund or the provincial
governments.

Related to the 2015 legal change, the government has reformed the way
that exceptional benefits outside the package will be paid. Until 2016 these
services had to be approved by medical exception committees (called
Comites Tecnico Cientificos, CTC). In 2016, these committees were abol-
ished and replaced by an online prescription/medical order system through
which doctors order and justify the exceptional service. The government has
declared that this is consistent with mandates for greater autonomy of the
medical profession, and that it is counting on peer accountability to curb
potential abuse and moral hazard.

Another development in 2017 was the replacement of the FOSYGA cen-
tral health fund with a new and differently structured entity called ADRES
(Entidad Administradora de los Recursos del Sistema General de Seguridad
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Social en Salud) that is expected to simplify the collection processes,
improve the flow of monetary resources, and directly control and reduce the
operating costs of the financing system.

The future role of the high-cost account is another important policy issue.
The account was created partly in response to potential risk selection in dial-
ysis patients: the distribution of these patients was highly skewed against one
public EPS, even after accounting for its market share. Once in operation,
the emphasis of its regulation and payment mechanisms shifted from correct-
ing risk selection to placing stronger incentives for prevention and paying
for performance. The question of whether the account will remain a comple-
ment to ex-ante risk adjustment for preventing risk selection, or a vehicle for
stimulating prevention and rewarding performance, remains open.

With regards to incentives for risk selection, an important policy issue
looking forward is whether the country will continue to use disease-specific
mechanisms (adding more pathologies) or shift towards more general risk-
sharing mechanisms that are not disease-based. Risk-sharing arrangements
that are not disease-specific have been examined in terms of how they would
change incentives for insurers if implemented. Duarte and Guerrero (2014)
and Camelo and Riascos (2017) have evaluated alternative designs proposed
in the international literature by Van Barneveld et al. (2001) with Colombian
claims data. These include risk sharing for high risks (RSHR), risk sharing
for high costs (RSHC), outlier risk sharing (ORS), and proportional risk shar-
ing (PRS). All of these policies imply a reduction in the selection incentives
at the cost of reduced incentives for efficiency, so they are evaluated in
terms of this selection-efficiency trade-off. Each of these mechanisms is
compared, in turn, with the current ex-ante payment formula (demographic
risk adjustment), under the assumption that all insurers are required to partic-
ipate. The analysis assumes that the regulator uses a demographic model to
adjust payments and the insurers have a model that incorporates morbidity
variables and yields more accurate predictions of future individual costs.
Selection incentives are measured as the gain an individual insurer would
expect of attracting good risks and avoiding bad ones, given its model, under
each risk-sharing scheme compared to the demographic capitation formula.’
Incentives for efficiency are measured as the fraction of any costs savings
that the insurer is allowed to keep under the respective risk-sharing arrange-
ment. Using these metrics, both studies conclude that risk sharing for high
costs would have the greatest reduction in incentives to select with the least
detriment on incentives for efficiency.

Another crucial policy issue that relates to the development of risk adjust-
ment is the solvency regulation for health insurers. In 2014, the government
updated the requirements insurers must meet in terms of reserves and mini-
mum capital levels, with the intent of controlling the risk of bankruptcy. In
the medium term, insurers must have an amount of capital equivalent to at
least 10% of the annual revenue they receive from capitation payments.
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However, the financial risk insurers face depends not only on their risk pool,
but also on how well the payment formula captures ex ante that risk. Riascos
et al. (2017) have estimated the amount of capital that would be required to
keep bankruptcy risk within a certain threshold, under alternative payment
scenarios. If the capitation that insurers receive were adjusted ex-ante for
morbidity, their revenue streams would be better aligned with the risk they
assume, and they would have to set aside less capital in comparison to what
they have to set aside under the current demographic adjustment that the
government uses. Not using up-to-date methods for the risk adjustment for-
mula carries an inefficiency in the form of additional capital on the balance
sheets of insurers.

Other reforms may indirectly affect the payment system. For instance, the
government is considering the development of a standardized payment system
for providers, such as Diagnosis Related Groups for hospitals. In the medium
term, this could make available diagnosis data that, in turn, could be used in
the risk adjustment formula. Larger issues include the shift to the new benefits
plan and lack of cost-effectiveness criteria, which raises questions about finan-
cial sustainability. However, the inclusion of new technologies is expected to
be gradual, and approval is to involve analyses of their budgetary impact.

ENDNOTES

1. The Constitution does not explicitly define these three principles, except for a reference to the
irrevocable right to social security.

2. The equalization is regulated in Agreement 04 of 2009 (for children from O to 12 years old);
Agreement 011 of 2010 (for children and adolescents under 18); Agreement 027 of 2011 (for
adults aged 60 and over); and Agreement 032 of 2012 (for adults between 18 and 59 years.

3. For logistical reasons, the contributions are collected by the insurers on behalf of the central fund.

4. This means test, however, continues to be used for targeting social programs and subsidies in
other sectors.

5. The specific actuarial method used is the loss-ratio method.

6. IBNR: incurred but not reported; value for the services and procedures that occurred during
the period but that have not been reported. IBNER: incurred but not enough reported; value
of the services and procedures for claims, filed but not well reserved.

7. The additional payment is available if one or both of two conditions are met. The first condi-
tion requires that an insurers’ share of elderly in its enrolled population is high relative to the
average share (across all insurers) in a given year. Specifically, the insurers’ share must
exceed the average share by 1.5 standard deviations of the distribution of shares among all
insurers. The second condition focuses on the growth of the share and consists of two sub-
components that must both be met: the insurers’ share of elderly must be high relative to the
prior year average share and the growth in enrollment of elderly in the insurer must exceed a
certain threshold.

8. In 2015, the geographic adjustment for “dispersed” areas was 1.379, compared to 1 for the
“regular” areas (MSPS, 2015c).

9. The implementations by Camelo and Riascos (2017) and Duarte and Guerrero (2014) implic-
itly make the unrealistic assumption that insurers can perfectly predict future individual costs.
The original framework by Van Barneveld assumes that insurers have a feasible model that
has better predictive performance than the demographic model used by the regulator.
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11.1 INTRODUCTION

Unlike most European countries, Germany does not have one universal health
insurance system. Instead, it has a two-tiered system, with 90% of the popula-
tion being insured in one of (at present) about 110 social health insurance
institutions (GKV-Spitzenverband, 2016), so called “sickness funds”' and the
remaining 10% of the population having their coverage primarily with one of
about 45 private health insurance companies (Verband der privaten
Krankenversicherung, 2016). These private health insurance companies also
offer complementary health plans for the insured of the sickness funds. Since
2009, each citizen is obligated to have health insurance in one of these two
systems. Moreover, citizens are obliged to enroll in long-term care insurance.
In this introduction, we will briefly elaborate on the evolution of these health
insurance systems.

11.1.1 Evolution of Social Health Insurance for Curative Care

The social health insurance system in Germany dates to the end of the 19th
century, with the implementation of mandatory insurance for blue collar
workers by Bismarck in 1883. To a certain extent, social health insurance
was competitive from the beginning. This was due to the fact that it was a
complex system with many types of sickness funds (e.g., local funds,
company-based funds, funds for certain branches of the economy) which had
evolved during the 19th century by initiative of local governments, employ-
ers, trade unions, etc. (Tennstedt, 1983). Bismarck included most types of
these sickness funds in the new system. Each of the—initially, several thou-
sand—sickness funds in the Bismarckian system was a legally independent
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body, having full financial responsibility when calculating its income-related
contribution rate to cover its expenditures for health benefits and administra-
tive costs.

With the extension of mandatory insurance to other groups of the popula-
tion in the 20th century (white collar workers, later also nonworkers like stu-
dents or certain categories of the self-employed, for example farmers) the
competitive structure was maintained (Zollner, 1981). Local sickness funds
were the backbone and insurers of last resort of the system, but consumers
had ample opportunity to switch to other funds. On the one hand, there was
a kind of collective choice—for instance, companies and their workforce
could decide to found a company-based sickness fund with the consequence
that the insured had to switch from the local fund in which they usually were
enrolled into the newly founded company-based fund. This collective choice
was increasingly used in the 1970s and 1980s as consultancy firms advised
employers to establish a company-based fund to profit from lower contribu-
tion rates in comparison to their employees being insured with the local sick-
ness fund. On the other hand, from the beginning, employees with certain
occupations had individual choice among various types of sickness funds.
Most white collar workers, whose numbers grew sharply in the second half
of the 20th century, had an individual choice between a local fund and spe-
cial professional sickness funds. So, by the 1980s it was estimated that more
than 50% of the members of the social health insurance system had an indi-
vidual choice between two or more sickness funds (Smigielski, 1982).

With more collective and individual choice options for selected groups
being exercised, financial performance diverged, especially between local
funds and the other types of health insurers, and became an issue for debate.
On average, local funds insured a population with below-average income
and above-average age. Consequently, these funds had to charge relatively
high income-related contribution rates. Blue collar workers and their trade
unions challenged the existing situation as a violation of the constitutional
provision requiring equal treatment for all, and it was seen as possible that
the German Federal Constitutional Court would follow that claim (Gitter,
1991). In 1977, the parliament introduced a pooling mechanism by which
health insurance expenditures for pensioners were financed by payments
from all sickness funds. As contribution payments by insured are income-
related according to the principle of solidarity, the mandatory payments into
that pool were income-related as well. The federal Ministry of Health
commissioned several studies to analyze potential mechanisms for further
financial equalization (Huppertz et al., 1981).

At the same time, health economics started to become an academic disci-
pline in Germany, introducing international perspectives on managed or reg-
ulated competition (Enthoven, 1980) as a tool to increase efficiency in
healthcare provision (Cassel, 1984; Gitter and Oberender, 1987). Early on,
health economists identified risk adjustment among sickness funds as an
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important element of plan payment within regulated competition (Hofmann
and Hiihne, 1988; Leber and Wasem, 1989).

By the end of the 1980s, the agenda was thus set for a debate about a
major “organizational reform” of the social health insurance system (Wasem,
1989). Two major options were discussed: (1) Abolishing the existing lim-
ited choice of sickness funds and the resulting competition completely, fol-
lowing the example of social old-age insurance in Germany, where every
insured is allocated to one of the regional or occupational funds, or (2) mov-
ing towards free choice of sickness funds for all members of social health
insurance. In a major healthcare reform in 1992 (Reiners, 1993), the parlia-
ment decided to implement free choice of sickness funds for almost all
insured enrolled in social health insurance, starting in 1996, and—with a
lead time of 2 years—to introduce risk adjustment among sickness funds
from 1994 onwards (Wasem, 1993a).

Whereas for some politicians, the major reason for this step was to establish
equity in terms of affordability for all insured, for others the driving force was
to establish competition among sickness funds. Therefore, there was no com-
mon understanding of the consequences of that decision for the regulatory
framework of the healthcare system. Many politicians in particular rejected the
idea (and some still do today) that sickness funds should compete via selection
of healthcare providers. In contrast, the idea that control of social health insur-
ance expenditures would be easier in a system of monopsony had prevailed
since the 1970s (Griesewell, 1985), and still is popular today. Consequently, a
system of collective negotiations and contracts of regional associations of all
sickness funds with regional associations of all providers still plays an impor-
tant role in the provision and reimbursement of many services within
Germany’s social health insurance system (van de Ven et al., 2013).

11.1.2  Social Health Insurance for Long-Term Care

In the 1990s, after 20 years of intense discussion, social long-term care
insurance was established as another branch of the German welfare state
(Igl, 2007). There was a debate about whether long-term care insurance
should be based on a competitive model, but the political decision was not to
go that way. Instead, a long-term care fund is attached to each sickness fund,
albeit the two funds are legally and financially independent of each other.
Switching to a new sickness fund automatically includes switching the long-
term care fund as well. It was also decided that no discretion would be given
to individual long-term care insurance funds with regard to reimbursement of
providers and with regard to the level of contributions to be paid by insured
to the funds. The individual long-term care funds bear no financial risk.
Consequently, there is no need for a risk adjustment mechanism with stan-
dardized cost weights; instead all expenditures are financed out of a common
pool of all long-term care insurers (Hustadt and Wasem, 1993).
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11.1.3 Private Health Insurance

The market of private health insurance is highly regulated, but the system is
completely different from the regulated competition among sickness funds.
Insurers do not contract with providers, and on the provider market reim-
bursement is primarily determined by law and public regulation. In principle,
premiums are risk-rated, which means that insurers apply medical underwrit-
ing. There are three important regulatory mechanisms, however, designed to
enhance accessibility to health insurance. First, insurers have to apply a
capital-funded approach, so young insured accumulate capital within their
insurance contract to subsidize the, on average, higher premium when grow-
ing older. Second, insurers are required to offer a basic health plan for insur-
eds who do not get regular coverage from private insurers; for this basic
health plan, insurers are not allowed to risk rate premiums. Consequently, as
a third regulation, some type of financial equalization among the funds is
established for the basic health plan which resembles risk adjustment
(Weber, 2010). The same is true for private long-term care insurance, which
is mandatory for the privately insured and for which risk-rated premiums are
also ruled out by the regulator.

11.2  ORGANIZATION OF THE HEALTH INSURANCE SYSTEM

In what follows, we will only address the scheme in which regulated compe-
tition is most prominent, i.e., the social health insurance for curative care,
also known as the “sickness fund insurance.” In 2015, this scheme covered
90% of the population and about 200 billion euros of medical expenditures,
which were about 58% of total health expenditures and 6.6% of GDP in
Germany. Moreover, social health insurance also covers about 11 billion
euros for sick leave payments. In this section, we describe the legal frame-
work of social health insurance, the choice options for the insured, the bene-
fit package, entry and exit of sickness funds, and instruments that sickness
funds can use in their contractual relations to providers.

11.2.1 Legal Framework

The legal foundation for social health insurance in Germany is a federal law:
The Sozialgesetzbuch (Social Code Book). Especially code book No. 5
(“Health Insurance”) regulates who is insured, what is included in the benefit
package, and how sickness funds are established, internally organized, and
financed. Moreover, the book stipulates who can become a healthcare provider
within the social health insurance and how contractual relations between sick-
ness funds and providers work.

Within the federal government the Ministry of Health carries the main
responsibility for social health insurance. However, other ministries are also
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involved, e.g., the Ministry for Commerce (regarding drug prices) and the
Ministry for Agriculture (regarding health insurance for farmers). The health
insurance law delegates many decisions to a self-governing body: the Joint
Federal Committee (JFC, Gemeinsamer Bundesausschuss). The committee
includes delegates from the Federal Association of Sickness Funds (GKV-
Spitzenverband), the Federal Association of Office-Based Physicians
(Kassenirztliche Bundesvereinigung), the Federal Association of Office-Based
Dentists (Kassenzahnirztliche Bundesvereinigung), and the German Hospital
Association (Deutsche Krankenhausgesellschaft). Patient representatives may
take part and speak in the meetings of JEC but do not have a vote. The JFC spe-
cifies the benefit package, gives directives for quality management, and sets
norms for capacity planning for providers. Decisions by the JFC are binding for
sickness funds, providers, and the insured (Busse and Bliimel, 2014).

Responsibilities of agencies at the federal level are, in some areas, shared
with the states—for instance, the 16 states have a strong influence in capac-
ity planning and the financing of investments for hospitals. The states are
also granted authority by the German Constitution to supervise regional sick-
ness funds, whereas sickness funds with a nationwide scope of activity are
supervised by the federal government. This division of supervision is
increasingly under debate because it may undermine the level playing field
for competition among plans. Sickness funds are nonprofit, self-governing
entities to which public law applies. Insureds as well as healthcare providers
can challenge administrative acts by sickness funds at special courts for
social law.

The relationship between sickness funds and healthcare providers is
strictly regulated. A total of 95% of sickness funds’ expenditures are deter-
mined by regional collective contracts between all sickness funds and all
healthcare providers and cannot be influenced by any individual sickness
fund. Only the remaining 5% are managed in a competitive setting. As col-
lective contracts are mandatory by law, EU and federal antitrust law is appli-
cable only to a limited extent (van de Ven et al., 2013).

11.2.2 The Insured and Their Choice Options

Social health insurance is primarily based on an obligation to insure employ-
ees and certain other groups in the population (e.g., students) within the sys-
tem. The obligation to employees applies up to a certain threshold of annual
income (in 2017, 57,600 euros) and does not apply to self-employed and cer-
tain types of civil servants. Those insured whose obligation to enroll in social
health insurance ends can choose to stay within the social health insurance
system. Alternatively, they can switch to private health insurance. In general,
those in private health insurance can only switch to social health insurance
when they are obligated to do so (e.g., because their income falls below the
threshold), not on a voluntary basis (Lisac et al., 2010).
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Since 2009, each citizen is required to have health insurance in one of
the two systems, social or private health insurance. When uninsured people
join the insurance system now, they must pay all contributions dating from
the time that they should have had insurance, plus a late payment fine.
People who do not pay their contributions are entitled only to services in
case of “acute need” (which has not been defined by law). It is estimated
that less than 0.5% of the German population does not have coverage.

The German law distinguishes between the “member” of social health
insurance, who is obliged to enroll (e.g., the employee), and his or her family
dependents (children below a certain age, nonworking spouses), whose enti-
tlement to benefits is linked to the insurance of “their” member. Both mem-
bers and family dependents are called “insured.” For members, there is a
complicated system of options among sickness funds. Most sickness funds
have free enrollment for all members of social health insurance, with about
half of them only serving one or a few of the 16 German states, the others
nationwide. Some company-based sickness funds are open only to employees
of the company they work with. Farmers (less than 1% of the insured of
social health insurance) have a separate sickness fund and cannot switch to
other sickness funds, nor can the farmers’ sickness fund be chosen by nonfar-
mers; farmers also have a special system of contributions and their sickness
fund does not take part in risk adjustment.

Sickness funds are not allowed to reject anyone eligible for insurance or
exclude benefits, e.g., due to poor health status, and they cannot terminate
coverage. They can, however, use more subtle instruments for risk selection,
like informing “bad-risk” citizens about better options for insurance with
other sickness funds or being less friendly in their communication to “bad
risks” than to “good risks” (Hoppner et al., 2006). They can choose the
regions in which they are active in marketing, and it has been shown that
sickness funds react to applicants for insurance differently depending on the
region they live in (Bauhoff, 2012). However, most sickness funds object
vigorously to the contention that they engage in risk selection.

Members can transfer after staying a minimum period of 18 months with
their sickness fund. However, if the sickness fund raises its additional contri-
bution rate (see Section 11.3), members can switch with a notice period of 2
months even if the minimum period is not fulfilled. A member’s sickness
fund choice is binding for his or her family dependents. Switching from one
sickness fund to another is relatively easy: the change takes effect when the
switcher proves that he or she has chosen a new sickness fund.

Several studies have examined individual choice of sickness funds
(Andersen and Grabka, 2006; Andersen et al., 2002). Around 5% of the
insured switch sickness funds from one year to the next. Price variation (in
terms of the contribution rate; see Section 11.3) among sickness funds is the
most important motive for switching. Those who switch are, on average, rel-
atively healthy (Drosler et al., 2011).
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Other studies have examined the effects of price variation on market
shares, finding that sickness funds with above average contribution rates
have shrinking market shares (Schmitz and Ziebarth, 2016; Schut et al.,
2003; Tamm et al., 2007).

11.2.3 Benefit Package

Sickness funds are obligated to cover all medical services included in the
benefit package as specified by the JFC. In addition, they can offer supple-
mentary benefits, such as more generous services with regard to home nurs-
ing or nonprescription drugs. These additional benefits add up to less than
1% of total spending under sickness fund insurance, but they may influence
the choice of sickness fund for some members. In addition, for some options
(e.g., deductibles, sick leave payments for self-employed, reimbursement
instead of benefits in kind), sickness funds can request a minimum insurance
duration of up to 3 years, limiting the right of members to switch funds; the
insured can freely decide to contract for these options.

Benefits are delivered primarily in kind, with members showing their
health insurance card to the healthcare provider. Members have, by and
large, free choice among all providers that are part of the collective contract
system. Ambulatory specialists in most cases can be seen without a referral
by a general practitioner; for inpatient care (with the exception of emergency
care) a referral is needed. Sickness funds must make sure that their members
have access to sufficient health care with their health insurance card; with
regard to hospital care, this responsibility is with the states; in outpatient
physician care, it is with state-level physicians’ organizations.

Insureds can use services without their health insurance card, in which case
the healthcare provider bills them for the service and the insured receive a (par-
tial) cash reimbursement from their sickness fund. If members do so, their phy-
sicians are not restricted to the fee schedule of social health insurance, and
some members expect that the physician will give them better service if they
pay higher fees. Sickness funds may also offer special tariffs with a premium
rebate for insureds opting for partial cash reimbursement. They may also offer
financial incentives for using services within networks of preferred providers
and for choosing deductibles. Only a small number of insureds choose such
options.

Sickness funds are not permitted to offer complimentary health insurance
themselves. However, a sickness fund can partner with a private health
insurer who may develop a special policy (with a discount) for the insured of
that sickness fund which is unavailable for the insureds of other sickness
funds. This tie-in may hinder switching between sickness funds.

11.2.4 Entry and Exit of Sickness Funds

In general, entry to the market for sickness funds is closed. Only company-
based sickness funds may enter; with the approval of a majority of their
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employees, employers can found a new sickness fund. However, since the
introduction of risk-based and income-based transfers among sickness funds
(see Section 11.3), this has rarely happened in recent years. Voluntary mar-
ket exit is also only possible for company-based sickness funds. All other
sickness funds (more than 80% of market share in terms of membership) can
only be closed by their supervisory agency if they are threatened by insol-
vency. Another option for economically weak sickness funds is to merge
with a financially more powerful sickness fund. Via mergers, the number of
sickness funds has decreased from more than 1,000 in 1992 to about 110
in 2017.

11.2.5 Instruments for Insurers in Relation to Providers

Individual sickness funds have only limited instruments to behave as “pru-
dent buyers” (van de Ven and Schut, 1994) of health care in their relation to
healthcare providers. They are not allowed to own healthcare facilities or to
integrate vertically with providers.

In hospital care, the DRG tariff and cost weights are negotiated
on the federal level between GKV-Spitzenverband and Deutsche
Krankenhausgesellschaft; the base rate of a DRG is collectively negotiated
between the associations of sickness funds at the state level and their coun-
terparts on the hospital side. All sickness funds that have a relevant share in
the services delivered by a specific hospital collectively negotiate with the
hospital future volumes of services, thus generating the hospital’s budget.
The capacity of hospitals is determined by state governments. Hospitals that
the states find to be necessary have to be contracted by all sickness funds,
which applies to about 97% of hospital capacities. The remaining hospitals
that are not under the states’ protection cannot contract with individual sick-
ness funds. They can only contract collectively with all sickness funds oper-
ating in their region and all sickness funds must agree jointly to contract
with the hospital.

With regard to outpatient care, which is primarily delivered by office-
based general practitioners and specialists, the situation is similar: The fee
schedule tariff and other important regulations are negotiated by GKV-
Spitzenverband and Kassenirztliche Bundesvereinigung. On the state level,
the monetary value of the fee schedule positions is negotiated between state-
level organizations of sickness funds and physicians. There is also collective
planning on the state level to determine the number of physicians in counties
and cities. Although sickness funds can selectively contract outpatient care
on top of the collectively organized care, physicians decide ultimately
whether to accept the contract. In addition, the insured decide whether they
want to join these contracts that limit their choice of physicians.

Sickness funds are allowed to contract selectively for generic drugs by
organizing tenders. In these cases, the insured are limited to the generic that
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won the tender. The funds can also organize tenders for medical aids. They
can choose the rehabilitation clinics to which they send their insured.
Contracts for integrated care are voluntary for all sides. Finally, while per-
forming selective contracts, sickness funds have an obligation to guarantee
that their insured get the services to which they are entitled, and members
can bring a case to court if they think that they have been unfairly denied
access to services.

11.3 HEALTH PLAN PAYMENT DESIGN FOR THE SOCIAL
HEALTH INSURANCE SYSTEM

Solidarity is a core concept of the German social health insurance system.
van de Ven and Ellis (2000) distinguish between risk solidarity and income
solidarity, with the former referring to the cross-subsidies between the
healthy and the (chronically) ill and the latter referring to the cross-subsidies
from high-income earners to low-income earners. Both concepts of solidarity
are realized in the German system with income-related contributions inde-
pendent of any preexisting medical condition and with medical benefits
according to need and independent of level of contributions paid. This sec-
tion describes in more detail how the health plan payment system is
organized.

11.3.1 Financial Flows in the Social Health Insurance System

Until 2008, sickness funds received contributions paid directly by employers
and sickness fund members and had to participate in a risk adjustment mech-
anism, in which they paid solidarity contributions according to their mem-
bers’ income and received subsidies according to the risk structure of their
insured (Buchner and Wasem, 2003).” In 2009, the system was changed
along the following lines: A “Central Health Fund” (CHF) was established,
and since then the payment flow goes from sickness fund members and their
employers to the CHF, and sickness funds get their resources from the CHF
according to the risk structure of their insured.

The financial architecture of the current system is summarized in
Fig. 11.1, with the arrows representing the major money flows. The central
payment flow to the CHF is determined by the uniform contribution rate
(14.6% in 2017). For employees, this contribution is partly paid by the
employer (7.3%) and partly by the employee (7.3%). Some sickness fund
members (e.g., the self-employed) pay the full contribution themselves.
Sickness funds may raise an additional sickness fund-specific contribution
rate (ACR) which is paid completely by their members. There is also a pay-
ment from the federal government to the CHF financed by general tax reven-
ues, which amounted to some 14.5 billion euros in 2017. The distribution of
resources from the CHF to the sickness funds via the risk adjustment system
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FIGURE 11.1 Financial flows in social health insurance in Germany: the current system.
Note: the numbers in square brackets refer to the amounts in 2017 in billions of euros; official
prognosis for all sickness funds participating in Central Health Fund.

(called “Subsidies” in the figure) is explained in the next paragraph (for
more detailed information, see Buchner et al., 2013). From their revenue
from subsidies and additional contributions, sickness funds have to reimburse
health care providers and they must cover their own administrative costs.

The sum of subsidies flowing from the CHF to the sickness funds for
year t is determined at the end of year r—1. The amount of subsidies for all
sickness funds together, once set, remains unchanged, regardless of how the
revenues of the CHF develop—therefore, the CHF bears the risk of revenues
from income-related contributions falling short of expectations. On the other
hand, the sum of subsidies does not change either, regardless of how expen-
ditures of sickness funds materialize—therefore, the risk of expenditure
growing faster than expected is with the sickness funds, which have to adjust
their additional contribution rates accordingly (see Section 11.3.2).

11.3.2 Regulation of Premiums and Contributions

From the insureds’ perspective, the contribution rate to their sickness fund
consists of the fixed uniform contribution rate (14.6% in 2017) and the sick-
ness fund’s specific ACR. The uniform contribution rate is set by federal
law, and thus every change needs an amendment of law by parliament. The
ACR is determined by each sickness fund and is the same for all members of
a fund, but differs among funds. Sickness funds are required by law to have
a balanced budget.
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With the uniform contribution rate fixed at 14.6%, payments from CHF
to the sickness funds only suffice on average for 94% of sickness funds’
expenditure. Therefore, all sickness funds need to raise an ACR. Each sick-
ness fund’s board must decide on an amendment of the fund’s statutes, speci-
fying the ACR and each change of it. The amendment also has to be
approved by the supervisory authority of the sickness fund. In general, the
decision on a change of ACR is made by the end of a year and valid for the
next year. In February 2017, the ACR varied between 0.3% and 1.8%, with
an average value of about 1.1%.

As the contributions from the uniform contribution rate flow directly to
the CHF, members’ income has no impact on the payments a sickness fund
gets from these resources. However, with respect to the fund-specific ACR
rate, the sickness fund may profit (or suffer) from the high (low) average
income of its members. To correct for this, the CHF transforms the contribu-
tions from the income-related ACR into payments that correspond to the
overall average income level in social health insurance.

Given that the whole contribution payment to sickness funds is income-
related, there is no need for a premium subsidy for low-income people in
Germany.’

11.3.3 Risk Adjustment

Risk adjustment was implemented in the German social health insurance sys-
tem in 1994, with major changes in 2002 and 2009. In contrast to other
countries, the German system started without any retrospective risk-sharing
elements. A high expenditure pool was temporarily in place from 2002 until
the end of 2008 (see Section 11.3.4).

Below, we describe the main characteristics of the German risk adjust-
ment system, called “Risikostrukturausgleich” (RSA). We will successively
discuss the risk adjuster variables included in the German model, the selec-
tion of diseases included in the RSA, the special treatment of sick leave pay-
ments, and persons insured in Germany but residing abroad,” and we show
the calculation of subsidies in detail.” The selection of diseases is a special
attribute of the German system due to the fact that the number of diseases
the RSA should adjust for is limited by law to 50—80, the result of a politi-
cal compromise in 2007.

11.3.3.1 Risk Adjuster Variables

Each sickness fund receives resources from the CHF according to its risk
structure. Since the implementation of the risk adjustment scheme in 1994,
age, gender, and a variable for reduced earning capacity interacted with age
and gender have been used as risk adjusters in the formula.
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During a transition period (from 2002 until 2008), enrollment into certi-
fied Disease Management Programs (DMP) for up to seven chronic condi-
tions was used as an additional risk adjuster. When morbidity was directly
included in the German risk adjustment formula in 2009, the enrollment into
a DMP was abolished as a risk factor, but a fixed payment for each insured
enrolled in a DMP is still made.

Morbidity is integrated in the model in a prospective regression approach,
which means that diagnoses of year t—1 and expenditures of year ¢ are used.
Age and gender are used as concurrent variables (of year f) to include
newborns.

The morbidity classification model is based on the HCC (hierarchical
condition categories) developed by Ash et al. (2000). The model was adapted
to the German system, by splitting morbidity groups according to age, gen-
der, or prescription of drugs (for more detail see below, e.g., Table 11.1),
resulting in the so-called Hierarchical Morbidity Groups (Hierarchisierte
Morbidititsgruppen, HMGs).

HMGs are assigned to the insured according to diagnoses from inpatient
stays and outpatient visits. Diagnoses are coded using ICD-10-GM (German
Modification); the GM is updated every year by the “Deutsches Institut fiir
Medizinische Dokumentation und Information”°(DIMDI), a federal agency.
In general, for a major inpatient diagnosis no further condition has to be sat-
isfied. For a quality assurance of diagnoses in case of outpatient visits the
so-called M2Q-criterion (minimum two quarters) has to be met: at least two
diagnoses belonging to the same disease have to be documented in two dif-
ferent quarters of year t—1 for an insured to be allocated to the respective
HMG. Since 2012, minor inpatient diagnoses are treated in the same way as
outpatient diagnoses and have to fulfill the M2Q-criterion. For some dis-
eases, instead of the M2Q-criterion, the requested validation of the diagnoses
is based on prescribed drugs in the form of defined ATC codes for a mini-
mum of 10 days (in case of acute-recurrent diseases), respectively, 183 days
(in case of chronic diseases) of treatment derived on the basis of DDDs
(Defined Daily Doses, which are also defined and regularly updated by the
DIMDI).

As described in Section 11.2, insureds have the right to choose cost reim-
bursement instead of the standard option of benefits in kind. For each of the
two options, age-group stratified variables are included in the model.
Box 11.1 briefly describes the risk adjusters in 2017.

11.3.3.2 Selection of Diseases Included in the RSA

The number of diseases to be included in the German risk adjustment system
is limited to 50—80 by a political decision. The term “disease” was defined
by the regulator on the basis of 781 DxGroups of the HCC classification
model (Ash et al., 2000) resulting in, at present, 360 diseases. Only diseases
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TABLE 11.1 Top 10 and Bottom 5 HMG Subsidies in 20177

Risk Description Annual Number
group incremental of
subsidy insured
HMG285  Mucopolysaccharidosis type Il or VI 569,261 € 81
with ERT"
HMG284 Pompe’s disease with ERT 385,236 € 194
HMG281 Gaucher’s disease with ERT or SRT¢, 310,301 € 235

Niemann—Pick disease with SRT,
mucopolysaccharidosis type | with ERT

HMGO035 Hemophilia or von Willebrand disease 265,139 € 2,523
(long-term medication)

HMG282  Fabry’s disease with ERT 232,674 € 493

HMG036  Hempophilia in men (prn“ medication) 95,203 € 591

HMG259  Complete traumatic lesion of cervical 92,548 € 142
spinal cord

HMG250  Disorders of the urea cycle with sodium 56,232 € 364

phenylbutyrate therapy, PKU/HPE with
BH4-responsiveness, disorder of
tyrosine metabolism with NTBC-

medication
HMGO038 Willebrand disease (prn medication) 47,128 € 110
HMG130 Dialysis 45,852 € 70,245
HMG114  Other diseases of the pleura 236 € 17,670
HMG228 Other systemic rheumatic diseases 234 € 1,303,024
HMG024  Metabolic disorders after medical 106 € 613,511

treatment, congentinal anomalies of
endocrine glands

HMGO099  Other diseases of the vascular system 68 € 91,962
and the arteries

HMG289 Chronic hepatitis (not caused by virus), 66 € 54,261
other secondary liver disorders

?For a complete list of all risk adjusters and the respective surcharges for 2017, see http://www.
bundesversicherungsamt.de/risikostrukturausgleich/bekanntmachungen/bekanntmachung/article/
bekanntmachung-zum-gesundheitsfonds-nr-12017.html

ERT: enzyme replacement therapy.
“SRT: substrate reduction therapy.
9PRN: pro re nata, as needed.


http://www.bundesversicherungsamt.de/risikostrukturausgleich/bekanntmachungen/bekanntmachung/article/bekanntmachung-zum-gesundheitsfonds-nr-12017.html
http://www.bundesversicherungsamt.de/risikostrukturausgleich/bekanntmachungen/bekanntmachung/article/bekanntmachung-zum-gesundheitsfonds-nr-12017.html
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BOX 11.1 Risk adjusters used in the German risk adjustment model
(in 2017)

Age interacted with gender (AGGs): 20 classes for men and 20 classes for
women. The age classes are: 0 years, 1—5 years, 6—12 years, 13—17 years,
18—24 years, 5-year cohorts up to the age of 94, and finally a class for people of
95 years or older.

Reduced earning capacity interacted with age and gender (EMGs): three clas-
ses for men and three classes for women who are entitled to a reduced earning
pension. The age classes are: below 45 years, 46—55 years, 56—65 years.

Hierarchical morbidity groups (HMGs): 80 selected diseases covered by 199
clusters (originally 106) which are organized in 26 hierarchies (originally 25)
based on inpatient and outpatient diagnoses from the previous year, drug pre-
scriptions, and (in some cases) age are used for fine-tuning or confirmation of
some diagnoses.

Enrollees with multiple diagnoses may be allocated to multiple HMGs.
Within one hierarchy insured are allocated only to the most expensive HMG
with respect to their diagnoses or drug prescriptions.

Enrollees allocated to a cost reimbursement group cannot be allocated to any
HMG.

Cost reimbursement groups interacted with age (KEG): five age classes for
insured with cost reimbursement instead of benefits in kind for at least 183 days
in year t—1 (option 1): 0—29 years, 30—59 years, 60—69 years, 70—79 years, 80
years and older (age in year ¢).

Two age classes for insured with cost reimbursement instead of benefits in
kind for at least 183 days in year t—1 (option 2): 0—65 years, 66 years and older
(age in year ).

The allocation to one of these cost-reimbursement groups excludes the allo-
cation to any HMG.

that meet the following criteria are considered for inclusion in the risk
adjustment formula:

“costly”: the average per capita expenditure for those diseases has to
exceed 1.5 times the average per capita expenditure of all insured in the
German social health insurance system’

and, in addition, diseases have to be,

either “severe”: at least 10% of all cases with this disease have to be hos-

pitalized within the year of observation
and/or “chronic”: in at least 50% of cases, the disease has to be diag-
nosed in at least two quarters of the year of observation.

Among the diseases fulfilling these criteria, the 80 most expensive dis-

eases are selected. Selection of diseases for year ¢ is done based on data
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FIGURE 11.2 Classification of morbidity (2017 model).

In the text we describe two special topics in the German risk adjustment system that are not cov-
ered by the approach described above: sick leave payments and expenditure for insured residing
abroad (IRA).

from earlier years. Specifically, to incorporate the impact of disease preva-
lence into the ranking and selection process, the average annual expenditure
per capita of a disease in year t—3 (derived from a prospective regression
model) is multiplied by the square root of the number of cases of this disease
in year t—4. The top 80 diseases of this ranking are included in the risk
adjustment formula for year r. Weighting by the square root of the number
of cases is a compromise between a choice based on cost per insured with
the disease and a choice based on total cost (average cost weighted by
population).

The list of diseases included in the risk adjustment of year ¢ has to be
determined and published by the regulator by September 30 of year t—1; this
is usually done in the first half of year t—1. The updating of the list of 80
diseases according to new data generally affects 3—4 diseases per year.

The current system of classification of morbidity is shown in Fig. 11.2.

11.3.3.3 Risk Adjustment for Sick Leave Payments

When an employee falls ill, he or she is entitled by law to 6 weeks of wage
continuation by his or her employer. If the employee cannot take up work
after these 6 weeks, the sickness fund has to pay the so-called sick leave
payment for up to 78 weeks. Since the entitlement to sick leave payment is
linked to employment, only around 45% of the insured in social health insur-
ance (approximately 31.5 million people) are entitled to sick leave payments
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BOX 11.2 Risk adjusters used in the German risk adjustment for

sick leave payment

Age interacted with gender (KAGGs): 91 classes for men and 91 classes for

women in 1-year age groups up to the last age group for 90 years and older.
Reduced earning capacity status interacted with age and gender (KEMGs): 30

1-year-age-groups for men and 30 1-year age groups for women for age from 36

to 65 years and one age group, respectively, for 35 years and younger.

and only these persons are taken into account in the risk adjustment scheme
for this type of benefit. Sickness funds spent about 11 bio. euro on sick leave
payment, which is approximately 5% of their total expenditures.

Sick leave payment is unique because it is payed for every day of sick
leave and the payable amount is dependent on the income of the insured. It
has thus a price component determined by the income of the insured and a
quantity-component corresponding to the number of days of sick leave
payment.

In contrast to the regression approach f