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OVERVIEW OF THE UNITED STATES

T
he United States occupies over 3.5 million square miles of
North America and, with just under 250 million inhabit-
ants, is the third most populous country in the world after
China and India. The population structure is younger than

that of most of the European countries, with 12.5 percent of the
population older than 65 in 1990 and a large, middle-aged “baby
boom” population bulge. The majority of the population is Cau-
casian, but a large minority—20 percent in total—belong to one
of four large ethnic groups: black, Hispanic, Asians, and Pacific
Islander.

The United States has the largest economy in the world, driven
by a free enterprise system concentrated in manufacturing and
service; agriculture, mining, fishing, and tourism also make sub-
stantial contributions. The per-capita gross domestic product
(GDP) in the United States is second highest among Organisation
for Economic Cooperation and Development (OECD) countries
(after Switzerland); at $21,399 in 19911 (84), but this hides a
highly unequal distribution. Compared with most European
countries, the poorest fifth of U.S. households has a smaller share
of total income, and the wealthiest fifth has a higher share. Pover-
ty rates are generally higher in the United States than in Europe; as
of the mid- 1980s, 17 percent of U.S. children were living below
the official poverty level (129).

The U.S. government can be described as either a constitution-
al democracy or a federal republic. The powers of the three
branches of government are balanced: the executive comprises
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the president (elected by popular vote every four
years) and all the departments and other operating
agencies; the legislature is composed of the Con-
gress (the Senate, with two Senators per state, and
the House of Representatives, with 435 members
representing approximately equal fractions of the
population) and its support staff and agencies; and
the judiciary (the court system). Power not specif-
ically assigned to the federal government by the
U.S. Constitution is automatically assigned to the
states, which are significant players in health care.

HEALTH STATUS OF THE POPULATION
In 1990, life expectancy at birth in the United
States was 71.8 years for men and 78.8 years for
women, among the lowest of the OECD countries.
The 1990 infant mortality rate was 9.2 per 1,000
live births, which puts the United States in the bot-
tom half of the distribution among all developed
countries (129). These poor statistical showings
have been the focus of political frustration in the
face of high spending for health care.

Important causes of death and health-related
trends in the United States are similar to those in
other developed countries: heart disease, cancers,
stroke, chronic lung disease, and pneumonia.
About 20 percent of all deaths are attributable to
cigarette smoking, which also is similar to other
developed countries. Although overall patterns of
morbidity and mortality in the United States are
similar to those of other developed nations, two
features stand out as different or more extreme.
First, health status is correlated with socioeco-
nomic status, which itself is correlated with race in
the United States; health indicators for blacks and
other minorities are uniformly and significantly
worse than for whites. Second, deaths in relatively
young age groups, starting in the teenage years,
are dominated by violent deaths from homicide
and deaths from AIDS. In the 15-to-24-year-old
age group, homicide is the second leading cause of
death, and black men between the ages of 15 and
44 are eight times more likely to die from violence
than are white men (143). Injuries related to vio-
lence and illness related to drug use are also more
prevalent in the United States than in other devel-

oped countries. These social conditions are direct-
ly and indirectly associated with both health
outcomes and health care expenditures.

THE U.S. HEALTH CARE SYSTEM
The organization and delivery of health care in the
United States is a good reflection of the free mar-
ket system: this health care system has no fixed
budget or limitations on expansion, and it now ac-
counts for 14 percent of the U.S. gross national
product-over $800 billion dollars in 1993. The
delivery system is loosely structured, with hospi-
tal location determined by market forces and com-
munity preferences; physicians are free to practice
in any location. The recent and rapid increase in
numbers of health maintenance organizations
with capitated payment arrangements (i.e., a fixed
amount per person regardless of services used), a
response to pressures to hold down health care
costs, represents a shift in direction from the tradi-
tional laissez faire approach in the U.S. health in-
dustry.

A few states do have an effective coordinated
plan to control and distribute resources, but the
federal government does no central planning. The
government is the major purchaser of health care
for older people and, along with the states, for
some poor people. By and large, however, pay-
ments for health insurance and care are private
sector transactions. Access to health care is not
universal, and even among those with health in-
surance, coverage is uneven. The level of satisfac-
tion expressed by U.S. citizens with their health
care system is lower than in other developed coun-
tries.

Expensive medical technology is a particular
specialty of U.S. medicine: some major U.S. ci-
ties, for example, have more magnetic resonance
imaging (MRI) scanners than do most countries in
the world. (In Los Angeles there were more of
these scanners (25 in 1985) along a one-mile
stretch of road than there are in all of Canada (49).)
The huge public and private investment in basic
medical research and pharmaceutical develop-
ment is often cited as an important driver of this
“technological arms race.” Moreover, efforts to
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restrain technological developments in health care
face opposition from policy makers concerned
about negative impacts on medical technology in-
dustries.

 Delivery System

Hospitals
The hospital system in the United States consists
of 5,480 acute care hospitals, 880 specialty hospi-
tals (psychiatric, long-term care, rehabilitation,
etc.), and 340 federal hospitals (serving active
military personnel, veterans, and Native Ameri-
cans) for a total of 2.7 per 100,000 population (7).
Fifty-nine percent of acute care hospitals are pri-
vately owned, nonprofit institutions; 14 percent
are for-profit; and the rest are operated by local
governments. In 1990 the average length of stay
for the nation’s 33 million admissions was 9.2
days. Average bed occupancy rate was 66 percent
( 143). Lengths of stay are shorter and admission
rates lower than in other OECD countries.

Physicians
In 1990 there were 615,000 physicians practicing
in the United States (2.4 per 1,000 population) (8).
Rural areas are relatively underserved, with 0.9
physicians per 1,000 population (126). Primary
care practitioners (practitioners of family medi-
cine, internal medicine, and pediatrics) make up
33 percent of the active physician population; the
remainder are specialists (90). Among the aims of
current health care reform proposals are better
geographic distribution of physicians and a more
favorable balance of primary care practitioners
and specialists (one goal is 55 percent for the for-
mer). Most physicians are paid on a fee-for-ser-
vice basis by insurers or individuals, but an
increasing number are salaried or obtain patients
through insurance networks that negotiate pay-
ment rates.

 Health Care Financing and
Payment for Services

Health care is financed by a mixture of private in-
surance, government programs. and payments by

individuals seeking care. Health insurance for
most U.S. citizens is paid for by their employers
and is considered part of their compensation for
working; however, employers are not current] y re-
quired to provide health care. Public programs
cover the elderly, some disabled and some of the
poor, and some military veterans, but many poor
Americans have no insurance—and many people
have lapses in insurance coverage. Uninsured in-
dividuals may receive episodic care from public
clinics, hospitals, and some private providers who
will not be paid for that care. At any given time
about 15 percent of the U.S. population has no
health insurance (1 33).

Health Insurance
Health insurance in the United States grew out of
post-Depression efforts by hospitals to establish
programs that would allow patients to pay bills
even when facing personal economic hardship.
Organized medicine, motivated to take some ac-
tion on health insurance by discussions of a na-
tional health plan in the Roosevelt administration,
created various funds administered by local medi-
cal associations and authorized to pay fees for
low-income families. There were 43 such plans by
1946, and this system ultimately evolved into the
Blue Shield program. A Supreme Court ruling in
1948 determined that health insurance benefits
could be included in collective bargaining be-
tween employers and employees, giving a power-
ful boost to development of employment-linked
health insurance. By the early 1960s, three-
fourths of U.S. citizens were covered by some
health insurance; however, such insurance cov-
ered on average only 27 percent of medical bills
and was entirely unavailable to many poor and el-
derly citizens. To address these problems, legisla-
tion proposed by President Johnson and passed in
1965 created Medicare and Medicaid, marking the
first time that health insurance became compulso-
ry for some groups. By 1967, third-party payers
covered over 50 percent of medical bills, and U.S.
citizens were buying increasingly comprehensive
coverage through a growing private insurance in-
dustry.
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In the 1990s, employers are providing insur-
ance for 61 percent of the total U.S. population,
and another 13 percent of Americans purchase
their own private insurance (133). More than
1,000 private insurance companies provide a mul-
tiplicity of policies. State insurance commissions
regulate health insurance quite loosely. In the past
decade most large employers have moved to self-
insurance, which, under federal law, immunize
them from state regulation. Employer-paid health
benefits are an attractive substitute for wages be-
cause they are not subject to income tax or Social
Security tax. In 1990 this translated into a $56 bil-
lion federal subsidy for employment-based health
insurance (156). Although most group insurance
policies cover hospital care and physician ser-
vices, there are few other consistencies. It is esti-
mated that 55 million people have limits on how
much their policies will pay, so they are not pro-
tected from being impoverished by serious illness
(30).

Medicare
Medicare provides insurance for acute care ser-
vices to people over 65, certain disabled individu-
als, and most of those with end-stage renal
disease, totaling about 13 percent of the U.S. pop-
ulation (133). Hospital care is financed from a
trust fund fed by a payroll tax that, at current
spending levels, will be exhausted in the year
2006. Physician services are funded by a com-
bination of premiums collected from recipients
(25 percent of total outlays) and funds from the
regular federal budget (75 percent of outlays).
Most beneficiaries buy additional insur-
ance—’’medigap policies’’—to cover expenses
not covered by Medicare, including deductibles,
co-payments, and uncovered services, and—per-
haps most important-out-patient prescription
drugs and skilled nursing care.

Medicaid
Since 1965, acute and long-term care have been
provided to low-income individuals through
Medicaid programs administered by each state
and funded in equal parts by the state and (as long

as certain minimal criteria are satisfied) the feder-
al government. About 10 percent of the popula-
tion is insured through Medicaid. Mandatory
benefits are specified by the federal government
by type of service, but states may decide to limit
the amount of any service to recipients. Payment
rates for physicians providing services to Medic-
aid patients are fixed by the states and are relative-
ly low, leading many physicians not to accept
these patients in their practice. Medicaid benefits
must be provided to poor aged, blind, or disabled
individuals, and usually to poor single mothers
and their dependent children, but not to all indi-
viduals who by all measures are considered im-
poverished. Between 1990 and 1991, Medicaid
payments by the federal and state governments in-
creased by 34 percent (71).

Federal and Local Governments as Providers
In addition to paying through Medicare and Med-
icaid for services in the private sector, federal,
state and local governments provide health care
services directly to some groups. Through the fed-
eral government, the Department of Veterans Af-
fairs maintains hospitals and out-patient clinics
throughout the country for veterans of military
service (at a cost of $14.6 billion in 1993 (157):
the Civilian Health and Medical Program for the
Uniformed Services (CHAMPUS) cares for ac-
tive and retired military forces and their depen-
dents ($12.8 billion); and the Indian Health
Service runs facilities for Native Americans (71 ).
State and local jurisdictions run psychiatric, mu-
nicipal, and county hospitals. In 1991 the aggre-
gate cost for these government-run programs was
$81 billion (72).

 Health Care Spending
Spending on health care increased from $70 bil-
lion in 1950 to $752 billion in 1991 (both in 1991
dollars) (71). Part of this rise is explained by popu-
lation growth, but even looking at per-capita
spending, spending grew fivefold.

At least five factors are frequently offered as
having contributed to this increase.
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1. The spread of private insurance had reduced
out-of-pocket medical payments to 27 percent
of the total by 1983, reducing the direct cost to
the consumer and probably increasing use of
services to some extent.

2. The price of health care services has also in-
creased substantially, although changes in the
content and quality of care make it difficult to
compare prices over time.

3. Aging of the U.S. population is commonly cited
as an important contributor to rising costs be-
cause per-capita health care spending increases
dramatically with age. Currently, a large pro-
portion of lifetime health care spending occurs
in the last year or two of life, and the benefits
of some of this spending are unknown and in-
creasingly questioned. No easy approaches to
prospectively identifying and eliminating un-
needed care exist, and elder] y patients are likely
to continue to receive high-intensity services
for the foreseeable future.

4. The costs of defensive medicine are often cited
as increasing health care spending. Premiums
for malpractice insurance totaled 0.8 percent of
total health care spending (about $5 billion) in
the United States in 1989. It has been argued,
however, that a substantial number of services
(mainly diagnostic tests) are prescribed pri-
marily or solely for the purpose of avoiding
malpractice litigation and that spending attrib-
utable to defensive medicine may add up to
much larger amounts (1). One high estimate re-
ports that the US health care liability system
costs nearly $45 billion per year, or about 5 per-
cent of total of health care spending (73). Some
decisions said to be motivated by malpractice
may also be driven by physician uncertainty,
fear of patient harm, and other reasons, and it
is therefore impossible to make rigorous esti-
mates of the true economic impact of defensive
medicine (13 1).

5. Many analysts have argued that changes in the
availability and use of medical technologies
have made the largest contribution to increased
health care spending. Individual new technolo-
gies may sometimes offer a less expensive al-
ternative to more expensive lder approaches;

however, total spending may still increase as a
result of increased total utilization (11 1,1 18).
Furthermore, many new technologies are in-
troduced at a considerable increase in the costs
of providing care. It is generally believed that
a substantial fraction of increases in health care
spending can be traced to greater use of increas-
ingly sophisticated medical technologies, al-
though it is impossible to quantify this (1).

Measures intended by the government to con-
trol health care costs over the years have largely
failed. The system relies heavily on market incen-
tives and the profit motive as driving forces in fi-
nancing and organizing care—not only in the
private insurance market, the hospital system, and
physician services but also in the drug and medi-
cal device industries. Expansion (as in the econo-
my as a whole) has been an implicit goal of these
enterprises. Because supply-side controls have
been virtually impossible to implement, demand-
side cost control has been the predominant
approach, most often in the form of patient cost-
sharing for medical services. The failure of these
measures has led to other demand-side controls.
such as utilization management and preferred-
provider arrangements.

 Recent Reform Efforts
In 1993, the United States, at the instigation of
President Bill Clinton, embarked on the most am-
bitious effort to reform the health care system
since the enactment of Medicare and Medicaid.
The issues that drove the country toward reform
are the high and rising cost of the system and the
failure to provide adequate health insurance to
many. The quality of care, though by no means ig-
nored in the current health care debate, receives
most attention as a basis for competition between
health plans rather than as a primary concern.

The President proposed a model of reform that
would maintain many of the key structural fea-
tures of the current system, particularly the link
between employment and health insurance as well
as an industry of third-party payers providing in-
surance. Significant changes proposed by the
President would be that employers would be re-
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quired to pay most of the cost of health insurance
for their employees, and the government would
provide coverage to the unemployed poor. To hold
down the increase in health care spending, the pro-
posal seeks to encourage health care organizations
to compete for customers (individuals and compa-
nies) on the basis of price and measures of quality.
Each plan would have to offer a “minimum bene-
fits package” to be specified by the federal gover-
nment. Cost control would also be implemented by
limiting the annual increases in premiums that
health plans would be allowed to charge.

By early July 1994, four committees of Con-
gress had proposed alternative health plans, with
the expectation that some compromise would be
agreed to by the fall of 1994. Several of these in-
cluded provisions in the President’s plan, but soft-
ened the most controversial elements, such as
control of premium increases and the require-
ments for employer payments. Other proposals
differed more significantly, such as legislation to
enact a single-payer system (similar to Canada’s)
or that would take incremental steps, such as mal-
practice reform and changes in the rules regarding
insurance policies that exclude people with health
problems. At some point Congress will have to
decide on a fundamental question underlying
health system reform: will every citizen be guar-
anteed access to health care services, or will more
modest changes be made to reduce some of the
major current barriers? The health care system is
so large and involves so many individuals, busi-
nesses, and powerful stakeholders that the debate
has been joined more broadly than with any other
public policy issue in recent times. The 1994 con-
gressional session adjourned with no action on
health care reform, however.

At this point, most health care reform legisla-
tion has dealt primarily with issues of financing
and has paid relatively little attention to the poten-
tial impact of reform on medical technology. Nei-

ther has much progress been made in deciding
how health care services will be selected for inclu-
sion in the standard benefits package. Few propos-
als would introduce new mechanisms for
controlling the development and use of technolo-
gy. Legislative proposals addressing technology
assessment have generally proposed modest in-
creases in funding for agencies that perform as-
sessments and for the development of clinical
practice guidelines. There is substantial debate on
the potential impacts of proposed cost-contain-
ment strategies on technology development, as-
sessment, and use, but current legislation does not
attempt to address these consequences. For that
reason it is likely that policy makers’ interest in the
management and assessment of medical technolo-
gy will continue to intensify over the next decade.

HEALTH-RELATED RESEARCH
AND DEVELOPMENT
Spending on basic research in health care is the
necessary first stage in the development of every
new technology, and the level of funding for basic
research has an important impact on the rate at
which new technologies are generated. The
United States spends more than any other country
on health research and development (R&D), al-
though it is second to Sweden in terms of per-capi-
ta spending on biomedical R&D (103). In 1989
the health R&D budget for the federal government
was $9.2 billion, and U.S. industries spent an
additional $9.4 billion.2 Total national expendi-
tures on health-related R&Dare estimated to have
risen by 50 percent (in nominal terms) between
1983 and 1992 (149).3

 National Institutes of Health
The National Institutes of Health (NIH) receives
the majority of the federal health R&D money,
and most of that money (about 80 percent) goes to

2State and local governments and private nonprofit foundations are the other significant supporters of health R&D.

Measured in constant dollars using a biomedical research price index adjuster.
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universities and research institutions in competi-
tive grants and contracts.4 NIH is part of the Pub-
lic Health Service of the U.S. Department of
Health and Human Services. All areas of medicine
and public health are covered to some degree by
the 15 separate institutes, each of which operates
with considerable autonomy.

NIH spends considerably more on basic sci-
ence research ($4.1 billion in 1989) than it does
for clinical trials of medical treatments in humans
($519 million in 1989). Over three-quarters of the
clinical trials budget is expended by the National
Cancer Institute (NCI), the National Institute for
Allergy and Infectious Diseases (NIAID), and the
National Heart, Lung and Blood Institute
(NHLBI) (149). Most of the trials are devoted to
evaluating new interventions, such as cancer treat-
ment protocols and new treatments for complica-
tions of AIDS.5 Little is devoted to studies of
existing treatments, even though the effectiveness
of many of them is unknown and questioned.

Historically, the investigational methods sup-
ported by NIH have been limited to basic science
research and clinical trials. Recently NIH has be-
gun devoting a small fraction of its funds to other
methodologies, including meta-analysis and cost-
effectiveness analysis and, quite recently, to data
collection on cost and measures of functional sta-
tus within the clinical trials it funds.

 Pharmaceutical and
Medical Device Industries

Drug and medical device manufacturers in the
United States expend considerable resources eva-
luating products during the development stages
and in post-marketing studies. About two-thirds
of the $9.4 billion spent by industry on health-re-
lated R&D in 1989 was spent by pharmaceutical

companies (88), and about one-third by device
manufacturers (149).

This investment in R&D is associated with
substantial successes in the development of new
medical technologies. Like any competitive in-
dustry, pharmaceutical manufacturers devote con-
siderable resources to promoting existing prod-
ucts. In fact, the particular forces surrounding the
U.S. drug industry have prompted drug manufac-
turers to spend as much or more on advertising and
promotion of their products (estimated in one
study at 24 percent of sales (22)) as they do devel-
oping them (about 15 percent of sales (88)). In to-
tal, marketing expenses for the drug industry in
1990 were estimated at over $5 billion (23). With
the combination of heavy investment in R&D,
substantial promotional efforts, and a health care
marketplace that has placed few restraints on pric-
ing or utilization, the U.S. pharmaceutical indus-
try has enjoyed healthy profits over the last two
decades.6 Some of the resulting products repre-
sent important advances in therapy, but many oth-
ers provide little or no significant incremental
benefit over existing products. In any case the in-
creasing revenues of this industry are supported
by public and private health care spending. To the
extent that health care spending is perceived as a
problem, a highly profitable drug industry exists
at the price of exacerbating that problem.

CONTROLLING HEALTH CARE
TECHNOLOGY

 Marketing Review of Pharmaceuticals
The Food and Drug Administration (FDA) within
the Department of Health and Human Services has
responsibility for ensuring the safety and efficacy
of drugs and biologics as well as medical devices.

4About   gA~ul [o ~rCent of (he NIH budget is devoted to the intramural Work of NIH researchers.

51t is dlficu]t  [0 detemine tie precise di~triburion of rria]$ SUppofled  by NIH because no comprehensive  database exists  on the topics ad-

dressed.

6A recent  OTA  rew~  on (he  ph~rmaceutica] indus[ry  dete~ined  [hat  (he  profitability  of ~is  market was greater tian that of other industries

with comparable investment risks ( 128).
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Under the Federal Food, Drug, and Cosmetic Act
(FDCA) as amended in 1962, drugs and biologics
must be demonstrated to be safe and are held to a
standard of “substantial evidence that the drug
will have the effect it purports . . . consisting of
adequate and well-controlled investigations, in-
cluding clinical investigations” (Federal Food
Drug and Cosmetic Act, Sec. 505(d)). The proce-
dures and standards applied by FDA are widely
perceived to be among the most rigorous in the
world. The drug approval process, which has
changed only incrementally since the 1962
amendments, involves three phases of study in hu-
mans, progressing from simple toxicity and dos-
ing studies in small numbers of healthy volunteers
to randomized clinical trials, usually involving
hundreds of patients with the target clinical condi-
tion.7

Regulatory approvals by FDA do not consider
data on the costs of therapy, nor do they consider
efficacy relative to currently marketed products or
nondrug alternative therapeutic strategies for a
given clinical problem. FDA approval indicates
simply that a product is considered safe and effec-
tive for a specified clinical indication and does not
provide a basis for “controlling” the use of a prod-
uct. Congress is considering legislation that would
provide incentives to drug companies to conduct
studies comparing the effectiveness of their prod-
ucts to existing therapeutic alternatives (165).
However, no consideration is being given to mak-
ing such comparisons a regulatory requirement.

Drug development in the United States is ex-
pensive; most estimates hold that it costs in the
range of $200 million to bring a new drug to mar-
ket (22,128). Part of this expense is a function of
the time required to complete clinical testing
(about six years on average) and to obtain FDA
approval for a new drug (between two and three
additional years (22,63). Because of the length of
time required for drug approval and the associated

expense, FDA has been under pressure from Con-
gress and the drug industry to take steps to expe-
dite new drug approval. In part, Congress and the
pharmaceutical makers have sought to increase
funding to support more FDA staff;8 the more
controversial push, however, has been toward mo-
difying the evidence standards used for drug ap-
proval, which affect technology assessment as it
relates to pharmaceuticals.

Disease-specific interest groups have added to
the pressure on FDA to speed approvals, particu-
larly for drugs to treat serious or life-threatening
illness. Persistent efforts of AIDS activists re-
sulted in two major regulatory changes in 1992 for
drugs used for life-threatening illnesses, includ-
ing AIDS. The first is a “parallel-track” program,
in which patients outside clinical trials can have
access to drugs before they are approved, while
they are also being tested in randomized trials.
Under the second regulatory change drugs may be
approved in some cases by showing improvement
in a “surrogate marker” (such as T-cell counts in
AIDS) rather than actual clinical benefit to pa-
tients. This provision is limited by intent to cases
in which a clinical correlation between the surro-
gate marker and clinical benefit is accepted; how-
ever, at least one AIDS drug has already been
approved on this basis, with considerable uncer-
tainty about whether it is actually beneficial to pa-
tients. Drugs approved through this mechanism
are subject to greater post-marketing surveillance
requirements and streamlined procedures for mar-
ket withdrawal in the event of unexpected adverse
effects, but these provisions have not yet come
into play. A major countervailing pressure on re-
ductions in the pre-approval testing of drugs is the
possibility of significant undiscovered toxicities
associated with use. Drug manufacturers and FDA
are quickly held accountable for any adverse ef-
fects produced by these products.

7A more complete  description  of the FDA drug approval process is available in (1 28).

81n 1992,  Congress passed Iegis]ation  allowing FDA to collect “user fees” from drug companies submitting drug approval appliCiNiOnS  md

to use these funds to hire additional reviewers (PL 102- 571).
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Another approach to speeding the development
and approval of drugs is the Orphan Drug Act,
which was passed by Congress in 1983 to provide
incentives for the development of drugs aimed at
uncommon clinical problems (expected to be eco-
nomically unattractive). The original law pro-
vided tax credits for research, FDA assistance
with meeting regulatory requirements, and seven
years of marketing exclusivity for eligible prod-
ucts (Orphan Drug Act, P.L. 97-414). Most poli-
cymakers consider the law successful, and by
1992 more than 60 new drugs had been approved.
Several of the products approved as orphan prod-
ucts have in fact been extremely profitable and
expensive (e.g., human growth hormone, erythro-
poietin), and for several years Congress has at-
tempted to amend the act to remove the market
protection for such products. The difficult of re-
fining this law is a potent illustration of the influ-
ence of economic stakeholders on the federal
legislative process.

 Marketing Approval for Medical Devices
Over the past 15 years, as medical devices them-
selves have become more sophisticated, expen-
sive, and potentially hazardous, they have come
under greater regulatory scrutiny. Before the Med-
ical Device Amendments to the FDCA were en-
acted in 1976, medical devices were subject only
to basic quality control standards, and no informa-
tion on safety or efficacy was required for their ap-
proval. Problems with intraocular lenses,
pacemakers, and intrauterine devices first brought
this regulatory vacuum to the public’s attention.
The 1976 amendments established a classification
system for devices based on level of potential risk
and applied increasing regulatory scrutiny to
those devices posing greater risk (with some ma-
jor exceptions for existing devices and new ones
similar to existing ones) (66). Class I devices are
those that present minimal risks (e.g., tongue de-
pressors, stethoscopes, elastic bandages, enema
kits) and are subject only to general controls and
good manufacturing standards. Class 11 devices
present modest and known risks (e.g., hearing
aids, hip prostheses, electrocauterizers, urinary

catheters, arterial catheters) and are approved
based on performance standards established by
FDA for that type of device. Class 111 devices pose
the greatest potential risk (e.g., pacemakers, venti-
lators, heart valves, extended wear contact
lenses). The manufacturers of these devices must
provide FDA with evidence of their safety and ef-
fectiveness before they can be approved for mar-
keting. MRI scanners were the first Class III
devices subject to pre-market approval (107).

The standard of evidence required for device
approval is legally set at a lower level than that re-
quired for new drugs. The FDA law requires “rea-
sonable assurance” that a device will be safe and
effective for a specified use, as established by
“valid scientific evidence” from which experts
can reasonably conclude that the device will beef-
fective (66). This determination would be made
on the basis of well-controlled investigations, in-
cluding “clinical investigations where appropri-
ate” (emphasis added) (FFDCA, Sec. 513(a)(2)).
In other words, controlled clinical trials may not
always be required as they are for drugs. The
adoption of this regulatory standard reflects the
view that devices pose fewer unanticipated safety
problems than drugs, that well-controlled studies
are more difficult to perform for devices, that the
effectiveness of medical devices is more readily
predictable than that of drugs, and that an overly
stringent regulatory standard poses economic bar-
riers that would discourage the development of
beneficial medical devices (35). In practice, it
means that the clinical utility of medical devices
must often be established in clinical trials con-
ducted after approval, and in the absence of such
studies, optimal clinical use of the devices may
never be clearly defined.

The 1976 law also allowed approval of some
class III devices without proof of safety  and effec -
tiveness if the manufacturer claimed they were
“substantially equivalent” to a device marketed
before 1976 (the “510(k) exemption”). This path
to approval has been well worn because it is the
fastest and least expensive means of obtaining ap-
proval for new devices, and the precise definition
of “substantial equivalence” was not carefull y de-
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fined until recently. For example, the use of laser
catheters to open clogged leg arteries was ap-
proved through the 5 IO(k) process because it was
judged substantially equivalent to the use of a
catheter with an inflatable balloon on the tip. This
laser treatment diffused rapidly in the United
States until it was shown in clinical studies to be
less effective than several safer alternatives. The
5 IO(k) approval meant that few clinical data were
collected prior to the regulatory clearance of these
devices. In 1990 Congress passed the Safe Medi-
cal Devices Act (P.L. 101-629), which imposed
more stringent data requirements on devices for
which 5 10(k) approval was sought. The number of
devices approved through this route has since de-
creased, and review times for 5 IO(k) applications
have increased.

Medical devices that were on the market before
enactment of the 1976 amendments have been al-
lowed to remain on the market through a“grandfa-
ther” clause in that law. However, FDA has
recently begun demanding that manufacturers
provide clinical data for certain devices, some of
which now serve to illustrate the potential hazards
of limited characterization of seemingly safe de-
vices. Silicone breast implants, in wide use since
before 1976, have been increasingly suspected of
causing systemic autoimmune disease. In 1992
FDA withdrew its approval for their use, and the
largest maker of these devices recently agreed to
pay several billion dollars to implant patients as
part of a class action suit.

Before approval, devices in the later stages of
testing may be sold for use in clinical trials that
will provide data for the FDA approval applica-
tion, through an Investigational Devices Exemp-
tion (IDE). This allows manufacturers to recoup
the cost of devices used in clinical trials (66). For
most IDEs, FDA requires that the study design is
adequate, that investigators are qualified, and that
data are collected expeditiously; however, there is
no limit on the number of units that may be
installed under an IDE (107). In practice, a num-
ber of medical devices have been designated in-
vestigational while being widely used, and it is
unclear whether the primary intent of these studies

is to establish market share or to collect systematic
data on clinical performance. For example, home
uterine monitors to detect premature labor have
been FDA-approved for use in women with pre-
vious preterm deliveries; however, they are being
sold under IDE status for use in women consid-
ered to beat risk for pre-term labor. This contrib-
utes to use of these technologies in clinical
practice without the benefit of studies demonstrat-
ing clinical benefit. Similarly, MRI scanners were
sold under IDE status and were in widespread use
prior to full regulatory or clinical assessment.

Insurance coverage for FDA-approved devices
is not as automatic as it is for drugs, reflecting the
lower standard of evidence required for approval
and the often high pricetags of medical devices.
Increasingly, Medicare has refused to pay for de-
vices that are FDA approved even though their
standards for coverage are nominally the same as
FDA’s for approval. For instance, breast thermo-
graphy and lower-extremity pumps for venous in-
sufficiency are FDA approved but not paid for by
Medicare. Medicare has suggested that its inter-
pretation of effectiveness applies to use in com-
mon practice rather than evidence supplied by the
manufacturer. These differences also reflect the
differing pressures that agencies face when mak-
ing decisions regarding technology.

Like drugs, devices can be used by physicians
for any clinical purpose after FDA approval has
been granted for a single clinical indication. FDA
laws prevent a company from labeling or promot-
ing a product for uses beyond the one(s) for which
approval was granted, but other uses are often dis-
cussed and promoted in journals and professional
meetings. Unapproved use (also known as “off-la-
bel use”) of both drugs and medical devices is
common, and often supported by evidence, and it
can be considered state-of-the art. For example, a
February 1994 consensus conference held by NIH
on Helicobacter pylori (a bacterium) and peptic
ulcer disease concluded that all patients with new
or recurrent ulcers should be given one of three
combinations of drugs, none of which had been
approved by FDA for that indication. Nonethe-
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less, many off-label uses are not supported by evi-
dence, and insurers have attempted to use that fact
to deny coverage, although they have not been
very successful.

There is considerable concern and debate about
the effects of approval requirements on innovation
in medical devices. Manufacturers argue that the
approval process increases the cost of develop-
ment and limits the speed with which new devices
can be invented and put to use (35). Some Mem-
bers of Congress, however, have been concerned
that regulatory requirements for certain devices
(e.g., heart valves, donor tissue, breast implants,
penile prostheses) are not strict enough, and they
have been urging standards with greater informa-
tion requirements. Other Members hope to force
FDA to streamline the management and proce-
dures of the device approval program. Finally, a
recent FDA internal report has found that many
clinical trials submitted in applications for FDA
approval are inadequately designed and con-
ducted (146). Device regulation, it appears, is des-
tined for changes over the next few years.

 Technology Control Through Health
Planning

The most prominent governmental attempt to
control the diffusion of medical technology
through a regulatory program grew from the Na-
tional Health Planning and Resources Develop-
ment Act of 1974. Under that federal law, each
state was required to establish a mechanism for
reviewing and approving hospital purchases of
expensive technologies and other capital expendi-
tures (costing more than $150,000) through a cer-
tificate-of-need (CON) program. States complied
at least in part because federal funding for some
state-run public health programs was contingent
on their enacting CON legislation (50). The laws
were intended to promote the rational introduction
of new technologies, encourage equitable dis-
tribution of high-priced technology within each
state, and hold down costs. Federal requirements
for and funding of state health planning agencies
was discontinued in 1986, but about 30 states have
continued without federal support.

The original federal law left the design of CON
programs to the states, setting out no specific pro-
cedures or criteria for approving projects. Not sur-
prisingly, states took approaches ranging from
automatic approval of all applications (e.g.,
California, Arizona, Utah) to defining strict limits
on the number of devices that would be permitted
in hospitals within the state (e.g., New York, New
Jersey, Illinois) (109). Massachusetts instituted a
strict planning program for MRI that combined
CON procedures with payment rate regulation
(50).

The perception is widespread that CON laws
failed to control health care costs and were usually
ineffective in promoting the rational introduction
and use of new technology ( 13, 15). CON efforts to
control the supply of acute care beds may have
been more successful, but one such program that
decreased bed supply was also associated with an
increase in overall hospital costs (99). More strin-
gent CON programs have been credited with
slowing the purchase of MRI units located in hos-
pitals but not the total number of MRI facilities
(50,1 15). In New York State, regulatory policies
related to cardiac surgery facilities may have re-
duced inappropriate procedures (see case study).

Three reasons are most commonly cited for the
failure of CON programs. First, many programs
were highly political and subject to manipulation
by special interests rather than being guided by
clinical requirements. Second, it was (and re-
mains) difficult to quantify the “need” for specific
technologies (49). Finally, because CON laws ap-
plied only to purchases of hospital equipment,
technology in outpatient facilities was not af-
fected (50). Underlying the failure of CON pro-
grams may have been the simple problem that the
CON decisionmaking boards did not have power-
ful incentives (such as financial risk) to motivate
them to deny purchases in difficult situations
when faced with a variety of professional, public,
and political forces encouraging approval (95).
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 Payment, Coverage, and
Utilization Controls

A patchwork of mechanisms has developed in the
absence of structural or legal limits to growth of
health care spending. Pushing against these are
forces compelling greater spending, at least in part
through the use of increasingly expensive medical
technology. These forces exist in every country,
but the United States consumes substantially
greater amounts of costly medical care than other
developed countries. This section describes some
of the policies, programs, and funding strategies
designed to promote efficiency and economy in
the use of medical technology.

Financing mechanisms, coverage policies, and
utilization controls have assumed increasing im-
portance in efforts to dampen rising health care
costs. The common element of these approaches is
limiting the use of medical services. In the 1980s
most efforts to control technology were based on
the perspective that increased scrutiny of medical
practice and some general economic constraints
would be sufficient to keep costs under control by
“rationalizing” the use of care. The failure of the
health care industry to respond to those too-subtle
cues has led to the recognition that more informa-
tion on the risks, benefits, and costs of alternative
practices are needed, along with strong incentives
for all parties to use this information. The federal
government has direct control over payment for
health care through the Medicare program and, to
a lesser extent, the Medicaid program. The pay-
ment policies of these programs have influenced
the greater health care market, as well.

Coverage and Payment Mechanisms
Under Medicare
About 16 percent of all U.S. health care spending
flows through the federal government’s Medicare
program, a larger share than any other single payer
(see figure 9-1) (20). Because of its market share,
Medicare payment and coverage policies strongly
affect the behavior of health care organizations,
clinicians, and patients. Furthermore, many pri-
vate payers are influenced in coverage and
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payment policy by decisions made regarding the
Medicare program.

In considering new technology, the Medicare
program makes basic decisions on: 1) whether any
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use of the technology should be covered, 2)
whether coverage should be limited to particular
clinical circumstances, and 3) if a technology is
covered, how much should be paid for its use
(109). Coverage decisions determine whether
physicians will be paid for using a technology
(e.g., radiologist interpretation of computed to-
mography (CT) scans), whether outpatient use of
the technology will be covered, and whether the
cost of purchasing and operating medical equip-
ment will be reimbursed by Medicare (see below).
The Medicare coverage process exerts substantial
influence on the adoption and use of new medical
technologies, particularly devices that are expen-
sive to buy and operate (107).

A factor not considered in Medicare coverage
decisions is cost-effectiveness (or cost); however,
considerable interest (including a proposal from
the Medicare program) in using cost as a criterion
has been extant since the mid- 1980s. In reform
discussions. there was a proposal to offer a drug
benefit as part of the Medicare program, and some
policy makers suggested creation of a panel that
would have to approve addition of new, high-cost
drugs before they could be covered under this new
benefit. Substantial opposition by the biotechnol-
ogy industry to such a committee makes its estab-
lishment virtually impossible.

New technologies may be covered by the Medi-
care program through several different mecha-
nisms. First, clinicians or hospitals may begin
using anew technology as a substitute for existing
technology and bill for it using existing payment
codes. Earl y laparoscopic removal of the gallblad-
der was often billed for use as the traditional open
gallbladder surgery. A second mechanism for pay-
ment decisions is approval by the local insurance
company that is under regional contract to the fed-
eral government to administer the Medicare pro-
gram (such companies are called intermediaries or
regional carriers). The medical directors of these
local insurers are responsible for ensuring that
payments are made only for “reasonable and nec-
essary” services. The third coverage mechanism
entails a payment decision to be made at the na-
tional level by the coverage policy office in the
Health Care Financing Administration (HCFA),

the federal office that administers the Medicare
program. HCFA uses a group of physicians in the
Public Health Service who either make a group
decision on coverage policy or refer it to the Office
of Health Technology Assessment (OHTA) for a
more comprehensive review. OHTA then makes a
coverage recommendation to HCFA, which
makes the final coverage decision. The role of
OHTA is discussed below.

HCFA Coverage Standard
The law underlying Medicare coverage policy
prohibits payment for “items or services which are
not reasonable and necessary” (Social Security
Act, Section 1862(a)(l)(A)). Although HCFA has
never defined the terms “reasonable and neces-
sary” in regulations, it has stated that a service
should be safe and effective, appropriate, and not
experimental (134). Judgments concerning safety
and effectiveness are to be based on authoritative
evidence or general acceptance in the medical
community. Experimental is defined as investiga-
tional (anything that is provided for research pur-
poses), or as subject to approval but not yet
approved by FDA. Even absent evidence of safety
and effectiveness, practices that are generally ac-
cepted in the medical community may not be con-
sidered investigational. Finally, “appropriate”
means that a service is provided in the proper set-
ting by qualified personnel. For uncommon, seri-
ous, or life-threatening conditions, Medicare may
allow coverage for services even though effective-
ness has not been demonstrated: “the standards for
safety and effectiveness are less stringent when
evaluating breakthrough medical or surgical pro-
cedures” (134). A lower threshold of evidence for
life-saving therapies means that Medicare cover-
age procedures can provide an explicit avenue by
which costly, unproven treatments may be paid for
and diffuse widely.

Technologies that diffuse rapidly before there
is appropriate evidence of effectiveness may be
covered by Medicare based solely on their fre-
quency of use. This was the case with MRI (al-
though most uses would have been covered in any
case). Services that are not subject to proof of ef-
fectiveness by FDA, such as procedures and de-
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vices deemed substantially equivalent to existing
products, are particularly likely to enter general
practice without being supported by evidence of
effectiveness and to be covered without question
by Medicare.

Medicare’s Prospective Payment
System for Hospital Care
The development and use of technology may be
influenced powerfully by the mechanisms
through which hospitals and doctors are paid for
the care they provide. A predetermined lump-sum
payment for hospitalization by diagnosis, for ex-
ample, creates substantially different pressures
than a system in which services are paid for on a
cost basis after they are provided. Until 1983, hos-
pitals were paid by Medicare based on their costs,
creating a reimbursement environment that al-
lowed acquisition and use of new technologies
with little consideration of cost (107). Prospective
payment to hospitals through diagnosis-related
groups (DRGs), begun in 1983, substantially al-
tered the financial incentives faced by hospitals.
The DRG program sets a fixed price for each hos-
pitalization based on the primary diagnosis, pa-
tient’s age, comorbidities, procedures, and
complications. All hospitalizations are classified
as one of 494 DRGs (in 1993) for which prices
have been determined initially using historical
patterns of care. DRG payment rates are updated
regularly at the recommendation of the congres-
sionally appointed Prospective Payment Assess-
ment Commission (ProPAC), which carries out
detailed analyses of medical practice.

Because DRG payment does not increase when
additional services are provided, the policy
created new incentives to be efficient in the hospi-
tal care of Medicare patients. In theory, prospec-
tive payment should encourage the introduction of
cost-saving technologies, such as those that re-
duce the length of hospitalization or substitute for
more expensive tests, and should provide a disin-
centive for technologies that increase costs,
whether or not they would benefit patients. For ex-
isting technologies, DRGs would favor underuse

as long as hospital stay was not prolonged and ad-
verse events did not increase.

Two aspects of the DRG updating process have
important implications for technology use. Indi-
vidual DRG payments are updated on a regular
schedule to account for new technologies
associated with specific diagnoses; therefore, de-
cisions made by HCFA (based on recommenda-
tions by ProPAC) concerning the likely cost and
clinical effects of new technologies can send an
important economic signal. Second, an adjust-
ment factor is applied to all DRGs that is meant to
allow for scientific and technical advances in
health care. This adjustment is an estimate based
on a review of specific emerging, quality-enhanc-
ing, cost-increasing technologies and is intended
neither to inhibit nor to promote adoption of new
technologies. ProPAC has recommended in-
creased total DRG payments for 1995 of over
$300 million dollars for advances in science and
technology, sending a modest but positive signal
to the health care technology industry (38,92).

Capital Equipment Payments
Through Medicare
Until 1992, Medicare reimbursed hospitals for the
cost of new medical equipment (capital costs) by
allowing them to bill for depreciation, interest
payments, and rental fees while paying for operat-
ing expenses through DRG payments. Capital
costs have been full y covered as long as use of the
technology is approved by Medicare, essentially
providing a federal subsidy for acquisition of new
equipment and possibly encouraging preferential
spending on equipment over labor or other operat-
ing expenses (107). Beginning in 1992, Congress
established a new method paying for capital costs
through Medicare, to be phased in over a 10-year
period, which includes a fixed capital cost pay-
ment added onto each DRG. Hospitals that spend
more on capital investments no longer get in-
creased payments from Medicare to cover these
capital expenses, thereby removing a financial in-
centive to introduce expensive technologies un-
less they are cost reducing (92).
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Physician Payments Under Medicare
In 1989 Congress responded to persistent in-
creases in Medicare payments to physicians by re-
placing the “usual, customary, and reasonable”
(UCR) method of physician payment that had
been in place for the previous three decades with
a resource-based relative values scale (RBRVS)
that allows Congress to establish the payment
rates for medical services, control the rate of in-
crease in payment rates, and control the increase
in the number of services provided. Rates under
RBRVS are determined by considering physi-
cian’s time and effort as well as the expenses of
practice.

The new system is seen as correcting an imbal-
ance that had grown worse over the years between
payment for “procedures,” which were highly
paid relative to time and expense and “cognitive
services” (i.e., services such as diagnosis by histo-
ry and physical exam, preventive counseling, pa-
tient education, and soon) which have historically
been paid poorly relative to time and expenses. In-
creases in payments to physicians in the
mid-1980s were driven strongly by procedures
such as cataract surgery, endoscopy, total knee re-
placement, hip replacement, hernia repair, and
coronary artery bypass graft surgery, all of which
were reimbursed at high rates (86). Studies during
the same period showing geographic variation and
high rates of inappropriate utilization of some of
these services raised hopes that payment tools
could be used to reduce services without compro-
mising the quality of care. Under RBRVS, cogni-
tive services are given relatively greater weight,
whereas procedures (especially those that take
little time) may be less generously reimbursed.
The hoped-for effects are greater attention on the
part of physicians to preventive and other primary
care services; a gradual increase in income for pri-
mary care providers; an eventual increase in the
supply of generalists; and a decrease in use of ex-
pensive technologies by specialists.

Another new feature of the payment system is
the volume performance standard, which is de-
signed to control increases in the total volume and
intensity of services provided. Each year Con-
gress will decide what increase in total physician

expenditures will be allowed, taking into account
general inflation, changes in technology, evidence
of over- or undersupply of services, and distribu-
tion of services among the population. Once the
expenditure target has been set, spending over the
target will result in downward adjustments across
the entire fee schedule (55). Such a payment
mechanism is anticipated to offset any tendency
for physicians to respond to reduced fees by in-
creasing the number of services they provide. The
actual impact on utilization of services is unclear:
some evidence suggesting that the anticipated in-
crease in volume of services did not occur when
physician Medicare fees were reduced, but other
studies document a strong behavioral response to
reduced fees (11 6).

 Managed Care
One of the most significant recent changes in the
U.S. health care system is the growth in the num-
ber and variety of managed care plans. Health
maintenance organizations (HMOS) and preferred
provider organizations (PPOS) are only the best-
known examples, and within these categories
there are numerous variants. What all managed
care plans have in common is the primary goal of
reducing costs through payment policies that
create financial incentives for cost-effective care
and individual case management techniques. Po-
licies include negotiation of discount rates with
providers or agreements that make providers share
the financial risks of the cost of care. Utilization
management (UM) techniques, used to influence
care at the level of the individual patient, have in-
cluded preadmission certification, second-opin-
ion programs, high-cost case management, and
others described below.

The increase in managed care enrollment has
been most pronounced for workers who receive
health coverage through their employers. Al-
though only a small minority of such employees
belonged to such plans in the early 1980s, by 1993
more than half were enrolled in managed care.
Furthermore, for the minority who remained in
the indemnity insurance program, the vast major-
ity are subject to UM programs. In 1984,5 percent
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of fee-for-service insurance plans used some form
of UM service, and in 1992, only 5 percent did not
(37,45). Because of these trends, the differences
between managed care programs and traditional
indemnity insurance are decreasing. By virtue of
the increasing prevalence of UM in both managed
care and indemnity insurance programs, it is an in-
creasingly important source of influence on use of
medical technology.

Utilization Management
All the various forms of UM involve 1) collecting
data on what was wrong with patients and how
they were (or will be) treated, and 2) applying pre-
set algorithms to identify care that may not be ap-
propriate. With a few exceptions UM has been
targeted at determining whether in-patient hospi-
talization is required for particular medical prob-
lems and what length of hospital stay is necessary.
A small but growing number of organizations are
applying more detailed algorithms to specific
conditions and medical services, and some are de-
vising methods for translating practice guidelines
into review criteria.

Individual hospitals report working with up to
250 different review organizations which approve
and monitor their care for different payers. UM or-
ganizations may specialize in areas such as mental
health, drug utilization, or high-cost case manage-
ment; some cover all areas.

Initial efforts to control utilization in the Medi-
care program consisted of a requirement that hos-
pitals establish committees to review the quality
and necessity of care. By avoiding a government
review program, this policy satisfied the stipula-
tion in the preamble of the legislation that created
Medicare, which prohibits federal “supervision or
control over the practice of medicine or the man-
ner in which medical services are provided.” As
costs continued to rise and the perception grew
that hospital review was ineffective, Congress
passed legislation in 1972 creating professional
standards review organizations (PSROs)-com-
munity-based, physician-controlled organiza-
tions that set practice standards and reviewed
institutional care. The limited effectiveness of
PSROS led to the establishment of statewide pro-

grams of utilization and quality-control peer re-
view organizations (PROS), which have also not
been particularly successful in controlling utiliza-
tion or improving quality of care (58). In part the
limited impact of Medicare review can be attrib-
uted to its focus on surveillance mechanisms to
identify markedly substandard care. In 1992
HCFA announced a new approach to reviewing
care that is based on analysis of patterns of care
rather than case-by-case review, adopting some of
the principles of continuous quality improvement
for the program (62).

Physician Profiling
Physician profiling examines individual physi-
cians’ patterns of treatment—in particular, their
use of specific procedures (e.g., cesarean section,
hysterectomy) and compares them with defined
standards or average practices. Profile informa-
tion is used to encourage physicians to alter their
practices if they are “inappropriate” or possibly to
select physicians for a network of providers in a
group practice arrangement. The use of profiling
is growing rapidly, and health reform proposals
may encourage its further use by emphasizing de-
velopment of computerized data and patient re-
cords and by linking the use of profiles with
quality-of-care measurement.

Profile information has been associated with
significant changes in the use of medical technol-
ogies in some cases. A Chicago hospital was able
to decrease cesarean section rates by encouraging
physicians whose rates were high to modify clini-
cal decision strategies (82). The Maine Medical
Assessment Foundation (MMAF), which brings
together physicians to discuss variations in the
rates of use of common procedures, reported re-
ductions in lumbar disc surgery, admission for pe-
diatric asthma, cesarean section, and
hysterectomy using physician profiling and feed-
back (77). Although profiling is unlikely to be the
sole explanation for these results, the comparative
practice information did serve in each case as a ba-
sis for applying other forces to change practice.

Simply comparing rates of practice or outcom-
es of care has its limits, however, as average, low-
est, or highest rates may not in fact be the “correct”
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rates. Increasingly, technology assessment is be-
ing used to provide an objective standard against
which existing practices are compared. The in-
creasing use of profiling represents a movement
away from case-by-case review of patient care and
is considered less burdensome by physicians—
and easier as a result of better systems for collect-
ing computerized clinical data.

Effectivenessof UM
The impact of UM has been largely unevaluated.
Certainly, the increase in health care costs over
time does not seem to have been substantially in-
fluenced by the rapid increase in use of UM, but
it is impossible to know what the cost trend would
have been without it. Positive effects have been re-
ported in the few studies of UM that have been
published. In one case, claims data from 200 in-
sured groups over a four-year period showed an
immediate 6 percent decrease in health care costs
after implementation of preadmission and concur-
rent review; however, there were no additional
changes noted over the study period (32). Other
evidence suggests, however, that in-patient sav-
ings from UM may be offset at least partially by
increasing costs of out-patient care. Few studies
have addressed the significance of changes in de-
cisionmaking associated with UM for the quality
of patient care. Patient outcomes usually have not
been measured, nor has the appropriateness of use
of services been evaluated (58).

Systematic studies of the influence of managed
care on the purchase and use of medical technolo-
gies have not been performed, debate continues on
the extent to which managed care plans are able to
produce savings (1 30). To the extent that such
plans force providers to operate within fixed bud-
gets, the financial incentive to provide access to
more costly technologies would be reduced.
Many of these plans have established committees
that discuss the need for and appropriate use of
new technologies; these committees have occa-
sionally decided to limit the availability of some
technologies. For example, one large HMO de-
cided that a new FDA-approved drug for Alz-
heimer’s disease should not be included on the

plans formulary. However, when another HMO
decided not to provide a bone marrow transplant
for a patient with breast cancer, it was required by
a jury to pay an $89 million fine. The specific ef-
fect of managed care on the management of health
care technology may be unpredictable, but it is
clearly exerts an important and growing influence.

HEALTH CARE TECHNOLOGY
ASSESSMENT

 Federal Health Technology Assessment
Several developments in the mid- 1970s are comm-
only associated with rising interest in health
care technology assessment. Breakthrough
technologies, such as renal dialysis and CT scan-
ning, promised great potential benefits at enor-
mous costs at a time when national health care
spending already was considered at a crisis level.
At the same time large gaps in information on
medical technologies were increasingly recog-
nized, and exposed the possibility that money was
being spent on ineffective treatments. One promi-
nent health economist (Victor Fuchs) captured
these concepts in the notion of “flat-of-the-curve”
medic ine, a reference to the shape of the cost bene-
fit curve at increasing levels of expenditure.
Among the analytically oriented, these factors
contributed to a growing interest in examining the
benefits and costs of medical technologies in a
systematic way.

The economic and clinical importance of the
failure to evaluate technology was first made con-
crete by several studies of CT scanning, and was
highlighted by a 1978 report from OTA (121).
This 1978 study provided examples of many com-
mon medical practices supported by limited pub-
lished evidence and concluded that information
on safety and efficacy of most technologies “may
be inadequate to allow the rational and objective
utilization of medical technologies.” The report
provided an argument for a more systematic, coor-
dinated and active role for the federal government
in conducting or promoting systematic evalua-
tions of technologies (122).
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In 1978 Congress created the National Center
for Health Care Technology (NCHCT) to advise
Medicare and Medicaid on coverage decisions,
provide technology assessment information to
health planning agencies, establish priorities for
technology assessment, and help develop meth-
ods for evaluating the safety and efficacy of medi-
cal technology (34). The Center was directed to
consider broadly the implications of new and ex-
isting medical technologies, including their legal,
ethical and social aspects. A National Council on
Health Care Technology, composed of 18 mem-
bers who included scientific experts, technology
industry representatives, clinicians, lawyers, ethi-
cists, and members of the general public, was
created to advise NCHCT (87). This ambitious
agenda was funded at a modest $4 million per
year.

During three years of operation, NCHCT pub-
lished three broad assessments of high-priority
technologies and made about 75 coverage recom-
mendations to Medicare (87). Despite its apparent
value and success, NCHCT was put out of busi-
ness by Congress in 1981, a casualty of the politi-
cal climate under which it operated. From the time
of NCHCT’S establishment, the medical profes-
sion and the medical device industry opposed it
(87,94). An AMA representative testified before
Congress in 1981 that:

. clinical policy analysis and judgments are
better made—and are being responsibly made—
within the medical profession. Assessing risks
and costs, as well as benefits, has been central to
the exercise of good medical judgment for de-
cades. The advantage the individual physician
has over any national center or advisory council
is that he or she is dealing with individuals in
need of medical care, not hypothetical cases
(87).

AMA may have seen the functions of NCHCT
as a move in the direction of greater federal in-
volvement in medical decisionmaking, particular-
ly NCHCT’S role in recommendations to enforce
government-sponsored judgments on coverage.

The medical device industry objected to
NCHCT’S compiling a list of emerging technolo-
gies and argued that early assessments might stifle

innovation. It also argued that assessments could’
be undertaken by existing federal entities and that
the Center was therefore redundant. It seems like-
ly that the major cause for the industry’s concern
was the potential for new devices to fail in the mar-
ket after a negative evaluation from a central gov-
ernment source. This way of thinking persists. In a
March 1994 hearing on the Clinton health care re-
form proposal, the device industry trade associa-
tion representative testified that “no single
provision of health reform could work greater
harm on medical innovation or patients in this
country than national assessments of technologies
before they could be used by local plans” (46).

In addition to opposition from AMA and the
medical device manufacturers, the anti-regulatory
climate of the early Reagan administration may
have contributed to the Center’s demise. When it
was disbanded, responsibility for advising Medi-
care on technology issues was transferred to the
Office of Health Technology Assessment (OHTA)
within the National Center for Health Services
Research (NCHSR), both of which are described
below.

 Council on Health Care Technology
After eliminating NCHCT, Congress still per-
ceived a need for some capacity to explore the im-
plications of medical technology ( 124).
Responding to a 1984 congressional mandate, the
Council on Health Care Technology (CHCT) was
formed by the Institute of Medicine (IOM) (part
of the National Academy of Sciences). CHCT was
intended to be a public-private venture and re-
ceived “matching” government funding only on
the condition that it first obtain private funds (P.L.
98-55 1). CHCT focused primarily on conceptual
and methodological issues in technology assess-
ment, such as approaches to priority setting, atten-
tion to a wider range of outcomes in assessments,
the relationship of technology tissessment to qual-
ity assurance, and considerations in assessing
diagnostic technologies (94). It produced assess-
ments of only two technologies: the end-stage re-
nal disease program and the artificial heart. From
the beginning, the Council’s goals were never
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clear, and its need to raise private funds hampered
its operation (94). IOM did not seek further public
funds for the Council after 1989, and its statutory
authorization was allowed to expire. Since 1990
IOM has maintained a smaller effort under public
and private funding, its Committee on Clinical
Evaluation, which has reported on quality of care,
technological innovation, clinical practice guide-
lines, and outcomes research.

 Agency for Health Care
Policy and Research

The Agency for Health Care Policy and Research
(AHCPR), legislated into existence in 1989, is the
newest entity to take on technology assessment
for the federal government. It is not an entirely
new agency but rather represents the takeover and
expansion (in both responsibility and funding) of
the National Center for Health Services Research,
which had moved during the 1980s from funding
traditional health services research into areas
verging on technology assessment (e.g., “geo-
graphic variation” in medical technology use and
measures of “appropriateness” of care). AHCPR

Indian Health Health Planning
Service and Evaluation

L _ — — _ _ J L _ _ _ _ _ J

Centers for Population
Disease Control Affairs Office

is part of the Public Health Service, at the same ad-
ministrative level as NIH (see figure 9-2).
AHCPR’S new responsibilities include launching
a major initiative in “medical effectiveness re-
search,” developing clinical practice guidelines,
and disseminating research findings and guide-
lines. AHCPR also continues many existing
NCHSR funding programs, including basic health
services research and an intramural program that
collects and analyzes data on national medical ex-
penditures, hospital costs and utilization, and
long-term care. OHTA, which continues to pro-
vide technology assessments for Medicare. is now
administratively within AHCPR.

AHCPR’S 1989 budget was $99 million, with
$34 million for general health services research
and $38 mill ion for medical effectiveness research
and for developing and disseminating practice
guidelines (the $38 million goes to the ● ’MED-
TEP” program). By fiscal year 1993, funding had
grown to $128 million, with $73 million for
MEDTEP (141), and the agency employed 277
workers.
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Clinical Practice Guidelines
In the legislation creating AHCPR, Congress said
that the Agency must produce clinical practice
guidelines to “assist in determining how diseases,
disorders, and other health conditions can most ef-
fectively and appropriately be prevented, diag-
nosed, treated, and managed clinically” (P.L.
101 -239). In addition, guidelines are to be used to
establish review criteria for assessing the quality
of health care. Unstated is the hope and belief that
physicians treating patients according to these
guidelines will deliver only “appropriate” care
and perhaps thereby lower health care costs. These
are large aims.

These guidelines have no regulatory force, but
intense interest from physician and payer groups
suggests that the guidelines are perceived as po-
tentially influential in coverage and other policy-
related decisions. At the this early stage,
guidelines have not had much impact (in line with
previous efforts of the federal government to pro-
duce expert consensus on clinical problems) (67).
Most successful efforts to change practice using
clinical guidelines have involved intensive pro-
grams at local institutions to develop and imple-
ment the guidelines (80).

AHCPR has not developed a formal mecha-
nism for selecting guideline topics. The selection
criteria listed in AHCPR’S legislation include the
adequacy of scientific evidence, prevalence of a
condition, variation in practices, and total cost of
related health services. The first three guidelines
addressed acute pain management, urinary incon-
tinence, and prevention of pressure ulcers. In 1992
Congress stated that the process for selecting
guideline topics must become more explicit, sys-
tematic, and accountable (PL 102-410), and the
Agency has contracted with IOM to assist in de-
veloping a formal method of priority setting.

The methodology for developing guidelines is
evolving over time, but the essential features are

an exhaustive literature review, multidisciplinary
expert panel discussions, and wide external re-
view. For the AHCPR guideline on cataracts in
adults (one of the more methodological y rigorous
AHCPR guidelines to date), over 8,000 articles
were reviewed (of which 4 percent met criteria for
adequate study design). Building on other
“strength of evidence” methods (e.g., the Cana-
dian Task Force on the Periodic Health Examina-
tion, the U.S. Preventive Services Task Force), the
cataract guideline used formal rules of evidence to
assess the literature. AHCPR spends in the range
of $500,000 to $1 million per guideline, and each
takes two to four years to complete (60). By Au-
gust 1994, 12 guidelines had been issued and a
similar number were in various stages of develop-
ment (see table 9-1).

The guidelines issued so far have been praised
for their comprehensiveness but have also pro-
voked controversy. Aspects of the cataract guide-
line and one on depression were rebutted by
groups that disagreed with some recommenda-
tions.9 As AHCPR begins to develop methods for
converting the guidelines into standards of quali-
t y, performance measures, and medical review cri-
teria—which it is required to do by statute—the
guidelines may be greeted with ever-lessening en-
thusiasm by the medical profession. A more re-
cent requirement, that cost information on
alternative treatments be included in the guide-
lines, is likely to produce further debate. Several
methodological issues concerning the guidelines
will be faced by AHCPR as it continues its work,
including the optimal composition of guideline
panels, the best strategy for organizing the actual
consensus process, and the optimal format for
stating recommendations.

me cataract guidelines were protested by high-volume cataract surgeons who believed that several diagnostic tests were indicated for
which the guideline panel could find no evicience. The psychiatric profession felt that the depression guideline did not encourage sufficiently

early referral of patients from primary caregivers to psychiatrists.
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Acute Pain

Prevention of Pressure Ulcers

Urinary incontinece

Depression in Primary Care

Cataracts

Sickle Cell Disease in Infants

Cancer-Related Pain

Low Back Problems

Benign Prostatic Hyperplasia

Treatment of Pressure Ulcers

Management of HIV Infection

Otitis Media with Effusion

Congestive Heart Failure

Workgroup of Guideline Translation

Post Stroke Rehabilitation

Cardiac Rehabilitation

Unstable Angina

Screening for Alzheilmer’s

Quaility Determinants of Mammography

Smoking Prevention and Cessation

Anxiety and Panic Disorder

Released

Released

Released

Released

Released

Released

In progress

Released

Released

In progress

Released

Released

Released

In progress

In progress

In progress

Released

In progress

Released

In progress

In progress

SOURCE “Guildelines Being Developed, ’ Agency for Health Care
Policy and Research, Public Health Service, U S Department of

Health and Human Services, Rockville, MD, unpublished document,

September 1993, E McGovern, Agency for Health Care Policy and
Research Public Health Service, U S Department of Health and Hu-
man Services, Rockville, MD, personal communication, Mar 4, 1994,
Physcian Payment Review Commission, Annual Report to Congress,
1992 (Washington, DC U S Government Printing Office, 1992)

Outcomes Research
In addition to clinical guidelines, AHCPR is man-
dated by law to investigate the “outcomes, effec-
tiveness, and appropriateness” of health care
services. Each term in this phrase has a historical
meaning derived from specific bodies of research
associated with particular investigators and poli-
cymakers. “Outcomes research” is distinguished
by its focus on using functional status, patient
preferences, and other patient-centered informa-
tion in evaluating the impact of health services.
‘“Effectiveness research” refers to average effects
of treatment (in contrast with the results of tradi-

tional clinical trials) and is associated with the use
of large existing databases for analysis (98). Mo-
tivation for this initiative derived in part from the
existence of a large Medicare database available
for analysis and a perceived need to provide some
reassurance that the recently enacted DRG pro-
gram was not forcing sick Medicare patients out
of hospitals (94). “Appropriateness of care” is the
term of researchers who argued that identifying
inappropriate care could lead to large cost savings
for the health care system.

Through common and variable usage, “out-
comes,” “effectiveness,” and “appropriateness”
have lost their sharpness of meaning and often are
referred to collectively as outcomes research.
They do, however, share the characteristic of be-
ing attempts to find alternatives to randomized
trials for determining medical effectiveness. The
AHCPR legislation outlines in detail the expecta-
tion that the Agency would use existing data and
previously published research as an inexpensive
and rapid approach to begin filling gaps in medi-
cal knowledge. For this reason and because they
are so well funded and institutionalized in
AHCPR, these “new methods” raise a legitimate
source of concern about the direction of technolo-
gy assessment in the United States.

“Patient outcomes research teams” (PORTS)
are the main mechanism by which AHCPR funds
outcomes research. Each PORT is devoted to a
specific clinical condition, addressing all relevant
aspects to determine “what works best, for whom,
and at what cost” (140). Fourteen PORTS have
been funded as of 1994, each for five years at $5 to
$6 million (see table 9-2), and four of those will
complete five years in 1994. PORT study methods
include literature reviews and meta-analyses, da-
tabase studies of geographic variation and other
patterns of care, targeted primary data collection,
decision analyses, and dissemination activities.

A few findings from PORT studies are often
cited as examples of their potential to provide im-
portant clinical information. Analysis of several
hundred thousand patients undergoing cataract
surgery and a followup laser procedure has shown
a higher rate of retinal detachments than was ex-
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Project period
Grants Start date End date

Back Pain Outcome Assessment Team
U. of Washington, Seattle, WA

Consequences of Variation in Treatment for Acute Myocardial Infarction (AMI)
Harvard Medical School, Boston, MA

Variations in Cataract Management: Patient and Economic Outcomes
Johns Hopkins U., Baltimore, MD

Assessing Therapies for Benign Prostatic Hypertrophy and Localized Prostate Cancer
Dartmouth College, Hanover, NH

Assessing and Improving Outcomes: Total Knee Replacements
Indiana U., Indianapolis, IN

Variations in the Management and Outcomes of Diabetes
New England Medical Center, Boston, MA

Outcome Assessment Program in Ischemic Heart Disease
Duke U., Durham, NC

Outcome Assessment in Patients with Biliary Tract Disease
U. of Pennsylvania, Philadelphia, PA

Analysis of Practices: Hip Fracture Repair and Osteoarthritis
U. of Maryland, Baltimore, MD

Assessment of the Variations and Outcomes of Pneumonia

9/01 /89

9/07/89

9/07/89

9/07/89

4/01 /90

6/01 /90

7/01 /90

8/01/90

9/01 /90

8/31 /94

8/31/94

9/29/94

8/31 /94

3/31/95

9/29/95

8/01/95

8/31/95

9/29/95

U. of Pittsburgh, Pittsburgh, PA 9/30/90 9/29/95

Contracts
Variations in Management of Childbirth and Patient Outcomes

The Rand Corporation, Santa Monica, CA 9/28/90 9/27/95

Secondary and Tertiary Prevention of Stroke
Duke U. Medical Center, Durham, NC 8/01 /91 8/01/96

Schizophrenia Patient Outcomes Research Team
U. of Maryland, Baltimore, MD 9/30/92 9/29/97

Low Birthweight in Minority and High-Risk Women
U. of Alabama, Bumingham, AL 9/30/92 9/29/97

SOURCE U S Department of Health and Human Servercis,  Public Health Service, Agency for Health Care Policy and Research, Rockville, MD, 1994

pected from existing literature, and this finding is
being explored through primary data collection
(61).

In the area of benign prostatic hypertrophy
(BPH), studies of claims data showed that rates of
complications from prostate surgery were more
common than generally believed (159).10 Given
these higher rates of complications and results
from patient interviews showing that patients
were less bothered by symptoms than objective

measures of prostatic obstruction had suggested,
BPH researchers concluded that patient prefer-
ences were the critical variable in choosing treat-
ment for BPH (160). Another finding from the
BPH PORT was a higher mortality rate associated
with a less invasive method for removing prostate
tissue as compared with open surgery, which was a
clinically counterintuitive result (97). The re-
searchers felt that unmeasured patient differences

l~e s[udles  of BPH preceded  [he establishment  of APHCR and served as the model for what became known w PORTS within  the new
agency.
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might account for these results (i.e., sicker pa-
tients were more likely to be referred for the less
invasive procedure) and subsequent database
studies confirmed that such selection bias had oc-
curred (17). To determine the true difference in
mortality between the procedures, a randomized
trial was required. Proposals to conduct such a
trial were rejected by both AHCPR and NIH be-
cause neither sees support of such a trial as consis-
tent with its agenda or resources. The value of
observational studies may depend on the ability of
the U.S. government to support definitive trials in
the areas of clinical uncertainty identified by out-
comes researchers.

In 1993 PORT investigators reviewed their ex-
perience at a workshop and made suggestions for
the future of the program. In general, they sought
greater flexibility to determine what methods of
evaluation to use, less emphasis on comprehen-
sive meta-analysis when literature is deficient, de-
creased emphasis on administrative data, and
efforts to develop more accurate and clinically de-
tailed databases. The next generation of PORTS is
expected to include more primary data collection,
but they will continue to emphasize the use of ad-
ministrative data to study clinical effectiveness.

Because the congressional members who
created AHCPR were particularly concerned that
the results become widely known and applied, a
separate division of the Agency was established to
disseminate products and findings and to support
research on how best to transfer new knowledge,
particularly from the guidelines and PORTS, into
practice. The Center for Research Dissemination
Liaison has distributed millions of copies of
guideline documents to consumers and clinicians,
although it has only begun to develop a strategy to
determine whether practices have changed as a re-
sult. The Agency is supporting numerous studies
on different strategies for implementing AHCPR
guidelines, and results from these should be avail-
able in a few years.

Office of Health Technology Assessment
Since the beginning of the Medicare program in
1965, a federal office always has been designated
to advise the program on whether to pay for spe-
cific medical services. Before 1978, questions
were handled by the Office of Health Practice As-
sessment in the old Department of Health, Educa-
tion, and Welfare and later by NCHCT until it
ceased to function in 1981. The Office of Health
Technology Assessment (OHTA) was then estab-
lished in NCHSR. Today it sits under the aegis of
the successor agency, AHCPR. OHTA, which
makes coverage recommendations for the Depart-
ment of Defense as well as Medicare, has an annu-

11 which S Up pOIISal budget of $1 million per year,
a staff of six performing about 15 assessments
annually (see table 9-3).

Individual OHTA staffmembers conduct as-
sessments of specific technologies by collecting
published literature on their effectiveness, synthe-
sizing it informally, and consulting with FDA,
NIH, and other relevant federal agencies to come
to a conclusion about whether the technologies are
safe and effective. Evidence from randomized
clinical trials is usually but not always a necessary
ingredient for a positive determination (i.e., that
the benefits sufficiently outweigh the risks). No
randomized trials of laparoscopic cholecystecto-
my were available, but OHTA analysis argued that
the “risk/benefit ratio of the procedure was similar
or superior to that of the open procedure” and rec-
ommended that it be approved for coverage (see
the case studies below) (52).

By law HCFA cannot consider cost as a criteri-
on for covering medical services, and although
OHTA may include cost information in its reports,
it does no formal cost-effectiveness analyses. On
occasion OHTA has recommended against cover-
age for procedures that are extremely costly and
minimally effective. For example, in OHTA’S as-
sessment of liver transplantation, the five-year

I I NOI in cons[~t  do]]ars;  [herefore, actual resources have decreased as a resuh  Of inflation.
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Reviews a

1991 Laparoscopic Cholecystectomy

1992 Home Uterine Montoring

Procuren A Platelet-Derived Wound Healing Formula

Cochlear Implantation in the Outpatient Setting

1993 Lymphedema Pumps Pneumatic Compression Devices

Intradialytic Parenteral Nutrition for Hemodialysis Patients

Small Intestine and Combined Liver-Small Intestine Transplantation

External and Implantable Infusion Pumps

1994 Electrical Bone Growth Stimulation and Spinal Fusion

Assessments
1991 Intermittent Positive Pressure Breathing Therapy

Hyperthermia in Conjunction with Cancer Chemotherapy

Cardiac Rehabilitation  Programs

Polysomnography and Sleep Disorder Reports

Single and Double Lung Transplantation

Measuring Cardiac Output by Electrical Bioimpedance

Upcoming Heart-Lung Transplantation, Plethysmography; Combined Kidney-Pancreas Transplantation. . —

a“Technology Reviews are brief evaluations of health technologies prepared by the Off ice of Health Technology Assessment, Agency for Health

Care Policy and Research (OHTA/AHCPR) of the Public Health Service Reveiws maybe composed in lieu of a technology assessment be-
cause the medical of scientific questions are limited and do not warrant the resources required for a full assessment the available evidence IS

limited and the published medical or scientific literature  iS Insufficient in quality or quantity for an assessment, or the time frame available
precludes utilization of the full formal assessment process (OHTA statement printed at the bottom of all Technology Reveiws )

SOURCE Off Ice of Health Technology Assessment, Agency for Health Care Policy and Research “OHTA Assessmentand Reveiws, Published
1981 -,’ unpublished document, Rockville, MD, February 1994 B Gordon, Off Ice of Health Technology Assessment, Agency for Health Care
Policy and Research Rockville MD personal communication, May 25, 1994

survival rate for transplant patients with cancer (O
to 30 percent) was better than that for patients who
did not undergo transplant, but much lower than
the survival rate of patients with chronic active
hepatitis, alcoholic cirrhosis, and other liver dis-
eases (around 70 percent). Medicare ultimately
decided not to cover transplants for liver cancer
patients but would cover for the procedure for
conditions with a better prognosis ( 137).

The direct effect of OHTA reports is on whether
services are paid for by Medicare, the single larg-
est payer for medical services. Private insurance
companies have often used OHTA assessments in
developing their own coverage policies. The drug
and device industry considers Medicare coverage

an important factor in the potential market for its
products, so OHTA may affect technology diffu-
sion beyond the bounds of Medicare; however, the
evidence to determine this is lacking. OHTA
could potentially play a greater role in federal
technology assessment, including expanding be-
yond Medicare and systematically conducting
cost-effectiveness analyses in its assessments.
Political discussions about this issue have taken
place from time to time, and some limits to
OHTA’S activities have been removed legislative-
ly; however, opposition to expanding its role has
also surfaced, particularly on the part of the medi-
cal device industry.
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1992

Year Topic Sponsor

1991 Gastrointestinal Surgery for Severe Obesity NIDDK

Dental Biomaterials NIDR

Treatment for Panic Disorder NIMH

Recognition and Treatment of Depression in Later Life NIMH

Acoustic Neuroma NINDS

Diagnosis and Treatment for Early Melanoma NCI

Triglycerides, HDL, and Coronary Heart Disease NHLBI

Methods for Voluntary Weight Loss and Control NIH Nutritional
Coordinating Committee

Gallstones and Laparoscopic Cholescystectomy NIDDK

Impotence NIDDK

Early Identification of Hearing Impairment in Infants
1993 and Young Children NIDOCD

Morbidity and Mortality of Dialysis NIDDK

KEY NCI = National Cancer Institute, NHLBI = National Heart, Lung, and Blood Institute, NIDDK = National Institute of Diabetes and Digestive

Disorders, NIDOCD = National Institute on Deafness and Other Communication Diorders, NIDR = National Institute of Dental Research, NIMH =
National Institute of Mental Health, NINDS = National Institute of Neurological Disorders and Stroke

SOURCE Office of  Technology Assessment, 1994, based on Information from U S Department of Health and Human Services, Public Health Ser-
vice, National Institutes of Health, Off Ice of Medical Applications and Research

 Other Federal Evaluation and
Assessment Programs

National Institutes of Health
The Office of Medical Applications of Research
(OMAR) at HIH began holding consensus confer-
ences in 1977, and conducts about a half dozen of
them each year (see table 9-4). These conferences
take a “science court” approach, in which experts
present the state of knowledge on a topic to a “con-
sensus panel”-a group chosen specially for each
conference and consisting mainly of scientists
(but not experts on the topic under review, except
for the chairperson), with “consumer” representa-
tion as well. The key questions for each confer-
ence are set out in advance by a planning group
that includes appropriate NIH staff and the chair-
person. After a day and a half of presentations, the
panel develops a consensus statement that is final-
ized on the second day. Following the meeting,
these statements are disseminated widely through
mailings and publication in medical journals.

NIH consensus conferences have not been a
particularly successful means of changing clinical

practice, as most physicians are unaware of the
conferences or their recommendations, and stud-
ies of impact generally document no alterations in
practices following release of their results (67,74).
Some analysts believe that the conferences do
play a role in laying the groundwork for more
gradual changes in the standard of practice over
time. The literature on physician behavior change
suggests that there are many factors in addition to
knowledge that determine practices (75). Passive
dissemination of practice policy statements, even
those of nationally recognized experts, has been
shown to be inadequate to affect practice (19).

U.S. Preventive Services Task Force
(USPSTF)
USPSTF is a committee impaneled by the Office
of Disease Prevention and Health Promotion (in
the Department of Health and Human Services)
that produced a set of 169 recommended preven-
tive services, collected and published as a book in
1989 (154). A new edition of the guidelines is ex-
pected in 1994, to be developed by a standing pan-
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el of 10 experts working with medical specialty
experts and federal agency representatives.
USPSTF has adopted an explicitly evidence-
based approach to developing recommendations
using predefine criteria to rate the strength of evi-
dence from relevant studies.

12 Where no studies

exist, the panel will not make any recommenda-
tion. Recommendations from USPSTF play no di-
rect role in policymaking, but they have
considerable weight in decisions on coverage and
benefit design because of the rigor of the assess-
ment methods used. The recommendations do not
currently consider costs, but meetings were held
in 1993 to explore using a cost-effectiveness stan-
dard in future editions.

Congressional Office of Technology
Assessment (OTA)
OTA was created in 1972 to advise Congress in all
areas of science and technology. (It is different
from the other government offices discussed,
which serve the executive branch). OTA studies
are initiated by requests from congressional com-
mittees and are conducted by OTA staff. Advisory
panels of experts and stakeholders are appointed
for each study to help focus the work and review
the products.

OTA’s Health Program, one of nine original
programs, issued its first report in 1976. In the
early years, studies of technology assessment
methods were emphasized—particularly cost-
effectiveness analysis and randomized clinical
trials—and case studies of specific technologies
were common. The program’s scope of work has
broadened over the years to include health policy
more generally, but the initial focus on methodol-
ogy remains a constant thread. Recent assess-
ments include a study of the cost of defensive
medicine, a critique of potential use of cost-effec-
tiveness methods in benefit design, an evaluation
of the Oregon Medicaid system, a review of evi-
dence for unconventional cancer treatments, and
others. Specific technology assessments include a

series on the cost-effectiveness of cancer screen-
ing strategies in the Medicare population and on-
going studies of osteoporosis, prostate cancer
screening, wound-healing agents, and the role of
Helicobacter pylori in peptic ulcer disease.

 Private Sector Assessments
Interest in technology assessment outside the fed-
eral government has expanded rapidly in the last
decade, particularly among professional organiza-
tions, insurance companies, health maintenance
organizations, and hospitals. Work is done in aca-
demic settings and, increasingly, in profit-making
companies.

Medical professional organizations have be-
come increasingly involved in evaluating devices,
drugs, procedures, and practices within their own
areas of medical expertise. These activities are
conducted as a means of educating the members of
these organizations and also to provide payers
with a professional perspective on what practices
are state-of-the-art. One product of this activity is
practice guidelines that review existing evidence
and provide care recommendations endorsed by
the professional organization. In 1938 the Ameri-
can Academy of Pediatrics produced the first for-
mal guideline, on pediatric immunizations. A
recent count identifies more than 30 professional
organizations developing guidelines, for a total of
over 1,500 individual guidelines produced (64).
Explanations for this activity are the perceived
need for greater accountability y and interest in con-
trolling evaluations, particularly as they are ap-
plied to payment decisions.

Evaluation programs range from the Clinical
Efficacy Assessment Program (CEAP) of the
American College of Physicians (ACP), which
uses a formal, evidence-based approach to assess-
ment, to AMA’s Diagnostic and Therapeutic
Technology Assessment (DATTA) program,
which canvases physicians on particular issues.
Topics are usually selected informally based on
the importance of or uncertainty surrounding an

I ~Thl$ approach t. guide] ine de~e]oplllent \vas Origlna]]y developed b~ the C’anadian Task Force on the pcriodi~ Hcal(h  ~~amination.
.
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issue, although ACP is in the process of develop-
ing more explicit approaches to choosing topics.
The informtition provided usually focuses on gen -
erating preferred strategies on the basis of existing
evidence on safety and effectiveness. Cost in-
formation is generally not considered, but some
preventive service evaluations have included it; in
some cases. extreme cost differentials between al-
ternative strategies are mentioned.

It is not clear what effect the evaluations of pro-
fessional societies have on clinical practices. A
variety of studies show that clinicians often are
not aware of them, may not agree with the ones
they arc aware of, or may not follow even those
they agree with (43, 119). A growing body of re-
search on the impact of guidelines on practice sug-
gests that compliance with guidelines is strongly
associated with the intensity of the effort under-
taken to implement them ( 19). Particularly effec-
tive approaches include the usc of respected local
clinicians to deliver messages and the involve-
ment of local providers in the guideline develop-
ment process (60). The use of clinical guidelines
in utilization review, provider profiling, and as a
basis for administrative restrictions within hospi-
tals and health plans increases their likely impact
on the use of specific technologies (41, 132).

Other than pharmaceutical and medical device
manufacturers. private insurers are probably the
single largest funders of technology assessment
activity in the country, spending considerably
more than the federal government. In addition to
Blue Cross/Blue Shield (BC/BS). other major in-
surers also conduct assessments to guide their
coverage decisions.

BC/BS established its Medical Necessity Pro-
gram (MNP) in 1976 with the purpose of review-
ing thc evidence on medical and surgical
procedures suspected to be ineffective. The pro-
gram was conducted in close collaboration with
medical professional societies and resulted in
guidclincs for coverage used by BC/BS plans as
well as publications distributed by medical orga-
nizations. (For example, ACP has issued books on
screening and diagnostic tests based on collabora-
tive work with MN P.) To focus on new and cmerg-
ing technologies, BC/BS established its

Technology, Evaluation, and Coverage (TEC)
program, which relies on a comprehensive staff
literature review and an independent, expert Med-
ical Advisory Panel. In these evaluations the Pan-
el determines whether a given technology satisfies
five predetermined criteria:

1. status of regulatory approval,
2. adequacy of scientific evidence about the effect

of the technology on patients,
3. net impact on health outcomes,
4. benefits as compared with established alterna-

tives, and
5. effect obtained outside research settings.

Although the national BC/BS organization—
conducts these technology assessments, the re-
sults are only advisory to individual BC/BS plans,
and each plan is responsible for its own coverage
decisions. In the majority of cases, coverage will
not be approved when the Panel determines that a
technology is experimental. However, a negative
assessment does not necessarily mean that cover-
age will not be frequently provided for a technolo-
gy. For example, most technology assessments of
home uterine monitoring for women at high risk
of premature delivery (including that done by BC/
BS) conclude that the device has not been proven
effective for that indication. Despite this, 40 to 50
percent of BC/BS plans pay for this technology,
and 20 state Medicaid programs also reimburse
for its use (25).

The TEC evaluation of autologous bone mar-
row transplantation (ABMT) for advanced breast
cancer provides an interesting (though atypical)
case study of this process. TEC considered all
available evidence on two separate occasions and
determined both times that the procedure should
be considered experimental. But because of the
patient demand, bad publicity, and a number of le-
gal judgments against plans refusing COVerage,

BC/BS determined that the TEC decision itself
was not an adequate response to the new proce-
dure, which in small studies showed a small ad-
vantage over conventional treatment. In 1991,
BC/BS managed to have a randomized trial (actu-
ally, four separate protocols) conducted in collab-
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oration with the National Cancer Institute (NCI)
and a number of individual Blue Cross plans. (Lo-
cal Blue Cross plans paid a fixed fee for patients
willing to be randomized and the remaining costs
were covered by transplant centers and NCI.) Al-
though some patients and physicians were reluc-
tant to accept random allocation to conventional
therapy, by mid-1994 the trials had accrued about
half of their target sample size ( 100). It will likely
take 3 to 5 more years before these trials provide
information on the effectiveness of ABMT for
breast cancer. In the meantime, and increasing
number of insurers are covering the procedure,
rather than risk negative publicity or costly law
suits. In the Kaiser Permanence HMO network,
ABMT was determined to be experimental, but
Kaiser pays for the procedure anyway. The haz-
ards of failing to pay were made apparent in late
1993 when a California HMO was required to pay
$89 million to the family of a breast cancer patient
for whom it denied payment for ABMT.

If clinical trials themselves are included as
technology assessments, the drug and device in-
dustry may be the largest supporter of technology
assessment in the United States (57). These
manufacturers have also increasingly used
technology assessment as a policy analysis tool,
as they face increasingly cost-conscious buyers.
They use such analyses to provide early guidance
on which product areas might be most profitable
to research and also to demonstrate to providers
and payers that their products are efficacious or
cost-effective. Serving the needs of the medical
products industry is a growing private-sector
technology assessment community (e.g., Battelle,
Health Technology Associates, Lewin and
Associates, Arthur D. Little) as well as individual
consultants in academia. As the private sector
conducts more technology assessments, concerns
about conflict of interest and assessment validity
are mounting. Several public and private groups
are involved in developing standards for appropri-
ate conduct of technology assessment, particular-
ly cost-effectiveness analysis.

Finally, several private nonprofit organizations
have begun evaluating and disseminating ,in-
formation on medical technology over the past

few years. ECRI (originally the Emergency Care
Research Institute), long involved in performance
testing of medical devices, has become increas-
ingly active in assessing the risks and benefits of
the entire range of health care technology. Its ma-
jor clients are payers and hospitals, which identify
the assessment topics. ECRI also has been creat-
ing large databases of existing assessments and
has collaborated with the National Library of
Medicine to increase the completeness and acces-
sibility of the technology evaluations in its elec-
tronic database.

A group of over 60 academic hospitals created
the University Hospital Consortium in 1989. It re-
views specific technologies and coordinates small
primary-data collection studies among the mem-
ber institutions. The information is used in
technology purchasing decisions, to help hospi-
tals guide clinical protocols, and to select drugs
for their formularies. UHC also produces reports
on policy issues relevant to UHC hospitals, such
as an analysis of pharmaceutical company reim-
bursement assistance programs, and an assess-
ment of the impact of automation on pharmacy
departments.

 Summary of Recent Trends
in Assessment

Several important trends in the evaluation of
health care technology have emerged since 1982,
when a previous international comparison of med-
ical technology management was published (10).
Most obvious is the continued rise in health care
spending in the United States, which has in-
creased the motivation to develop techniques for
using existing resources with greater efficiency.
Methods that analyze the benefits of technology in
relation to costs, such as cost-effectiveness analy-
sis, are of particular interest. Research over the
past decade also has continued to highlight the
poor state of evidence in health care practice, re-
flected in high variability in practice styles and
high levels of marginally beneficial care. Finally,
advances in computer technology have allowed
the routine collection of administrative and clini-
cal information as well as the inexpensive proc-
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essing of this information. resulting in the
emergence of new evaluations methods.

The pressure to improve cost-effectiveness and
bring these analyses to bear in decisionmaking has
grown in proportion to the fraction of GNP de-
voted to health care. Much of the increased atten-
tion to these methods is found in the academic
community and also among the drug and device
manufacturers. Explicit use of cost-effectiveness
criteria for allocating health care resources has
been more problematic, primarily because there is
no widely accepted cut-off for a level of cost-ef-
fectiveness that demands or excludes coverage.
The concept of cost-effectiveness is, from a politi-
cal perspective, difficult to separate from health
care rationing, which is roundly rejected by most
of the U.S. public. This probably explains the lack
of progress of a Medicare regulation proposed in
1989 that would have allowed the use of cost-ef-
fectiveness as a criterion for coverage under Medi-
care. The recently approved Oregon Medicaid
proposal, which generated a list of services or-
dered partially by consideration of cost-effective-
ness. provided a forum in which the difficulty of
trading off costs and benefits in public policy
could be observed. s

The U.S. health care system features numerous
independent mechanisms by which the applica-
tion of medical technology and total spending
within the system are controlled. There is, howev-
er. little effective budget setting at any level, and
when cost overruns occur in one segment of the
system, they often are made up by shifting of re-
sources from other sectors. As an example, the
cost of care for patients with no insurance is par-
tially offset by inflated charges billed for services
provided to patients with good coverage. Effec-
tive cost constraints on in-patient care, such as that
produced by the DRG program of Medicare, is
offset by increased use of out-patient services and
possibly by increased billing to payers who reim-
burse in-patient care on a fee-for-services basis

(11 6). Overall, the system continues to expand to
accommodate an increasing national appetite for
technology and services. In such an environment
the analytical tools provided by technology as-
sessment, designed to facilitate efficient use of re-
sources by making optimal tradeoffs in use of
services, plays a more limited role than in
constrained systems.

 Databases and the Focus
on Effectiveness

Developments in microcomputer technology
have been one factor in changing the methods
used in technology assessment. Because large
amounts of electronic data now can be collected
and manipulated, there has been increased empha-
sis on using existing data, often in the form of in-
surance claims databases, to evaluate health care
technologies (98). Data gathered from events oc-
curring in a wide range of practice settings have
become viewed as a tool for looking at effective-
ness—average outcomes achieved by average
doctors and patients. The usefulness of this type
of data for addressing questions of effectiveness is
currently being explored. To date the primary util-
ity of such data has been in tracking patterns of
care by location and population group and over
time. and also for generating hypotheses that
would need to be explored in controlled trials.
Moreover, payers and purchasers of health care
services make use of these utilization data as a
means of managing the quantity and cost of health
care services. Among some policy makers and re-
searchers, such appellation have created the im-
pression that the effectiveness of services, rather
than simply their pattern of utilization, is being
measured.

While methodologists deal with these issues on
a seemingly arcane and theoretical level, policy-
makers and the public are confronted with the
downstream implications of these issues. which
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are central to discussions of comprehensive health be an important determinant of how rationally
care reform. The development and use of informa- medical technology is managed in the United
(ion on the performance of technology promises to States.

TREATMENTS FOR CORONARY
ARTERY DISEASE
Before the mid-1960s, a number of procedures
had been tried in the United States and around the
world to improve collateral circulation around
diseased coronary arteries. The only procedure
that offered some hope of benefit was the known
as the Vineberg procedure, which involved im-
planting the internal mammary artery directly into
the heart muscle to enhance the flow of oxygen-
ated blood to the diseased heart. Unfortunately the
amount of blood flow through the artery was
small, and more than half the patients undergoing
the operation died. As these procedures were be-
ing abandoned, coronary artery bypass grafting
(CABG) was being developed at three centers in
the United States (the Cleveland Clinic, the Uni-
versity of Wisconsin, and New York University).
By 1969, the operative mortality for CABG was
reported to be about 12 percent, and many patients
were free from angina following the operation
(42).

Since the early 1970s, the number of CABGS
has risen rapidly, without any apparent constraints
from government policy or regulation and without
a body of clinical trials to guide practice. By 1971,
432 U.S. institutions had facilities for open heart
surgery (96) and an estimated 24,000 bypass pro-
cedures had been performed (16). At that time, no
randomized studies of the procedure had even be-
gun, and in most other countries procedures were
done only on an experimental basis. By 1979
about 100,000 CABG procedures were performed
annually in the United States (16) and this number

had more than tripled to an estimated 309,000 op-
erations per year by 1992 (see table 9-5) (163).

PTCA also surged into popular use after its
U.S. introduction in 1978. Until the VA published
its trial of PTCA versus medical treatment for pa-
tients with stable single-vessel disease in 1992,
there was no evidence from randomized trials
demonstrating a benefit from the procedure. Two
randomized trials comparing PTCA with CABG
are expected to report in the mid- 1990s. This scar-
city of evidence is particularly striking when con-
sidering that 26,000 of these procedures were
already being done annually by 1983 (31). In
1992, the same year the first randomized study of
PTCA versus medical therapy was available,
approximately 360,000 patients PTCAS were per-
formed (table 9-5) (163).

The expectation that PTCA would supplant
CABG for certain classes of patient (particularly
those with single-vessel disease) and therefore
lead to a decline, or at least a leveling off, in the
number of CABGS has not been realized. Both
procedures have continued to diffuse and increase
in number every year as the patient population
considered eligible for them expands to include
older, sicker patients.

Overall use of CABG and PTCA in the United
States was quite high by the early 1990s, but their
use was not uniform across population groups:
rates of use were significantly higher in white pa-
tients and among patients with private insurance.
Furthermore, CABG rates vary as much as three-
fold in different geographic regions. The explana-
tion for these disparities has not been clearly
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Year
1979

1980
1981
1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

CABG
(thousands)

112
136

158

169

186

188

201

227

243

253

260

262

265

209

PTCA
(thousands)

—

—

60
152
208
239
260
298
360

SOURCE U S Department of Health and Human Services, Public
Health Service, Centers for Disease Control and Prevention, National

Center for Health Statistics, unpublished 1979-1992 data from the
National Hospital Discharge Survey provided by E. Wood, Hospital

Care Statistics Branch, Hyattsville, MD, 1994

determined, but they suggest that supply of these
procedures in the United States is based at least
partly on non-clinical factors.

 Evaluation
In the case of CABG, clinical trials began well af-
ter diffusion of the procedure was well under way
in the United States. The National Heart, Lung,
and Blood Institute (NHLBI) initiated the Coro-
nary Artery Surgery Study (CASS) in 1973,
which compared CABG to medical treatment in a
randomized trial and also opened a registry to
gather data on CABG patients. The trial random-
ized fewer than 800 patients, reflecting a reluc-
tance to enter patients into randomized trials, even
when the value of the procedure was not yet clear.
Many more patients were entered into the registry,
which was a good source of information on com-
plication rates, but could not be used to compare
the efficacy of CABG with medical treatment. In
the meantime, the Veterans Administration con-
ducted a randomized trial of CABG versus medi-

cal treatment in about 700 people from 1972 to
1974. It is noteworthy that all three randomized
trials of CABG involved a source of graft material
that it now used only rarely. The new source (the
internal thoracic artery) is almost certainly
associated with better surgical results than the old-
er technique, and this may have led to variable
opinions among experts concerning tradeoffs of
medical and surgical therapy (68).

As is increasingly common in the United
States, various public and private entities have is-
sued guidelines and recommendations for the use
of CABG and PTCA. Unlike the case for some
other technologies, the guidance of these groups is
remarkably consistent in their assessments of
whether the technology is appropriate in a given
clinical situation. In many cases, the groups are in
agreement that not enough evidence exists to pro-
vide clear guidelines (see chapter 1 for a summary
of indications). The relatively small information
base may be, in part, responsible for the level of
agreement.

The NIH consensus program has not been ac-
tive in recent assessments of CABG and PTCA. A
consensus conference was held on CABG in 1980,
but not since then, and PTCA has never been the
subject of an NIH consensus conference. OHTA
has never reviewed CABG, but they have done
two assessments of PTCA. In 1982, they con-
cluded that there was inadequate information to
determine long term safety and clinical effective-
ness (135). Upon re-evaluation in 1985, data from
an NHLBI patient registry was used as a basis for
concluding that PTCA was a “reasonable altern-
ative” to CABG in selected patients with single-
vessel disease (136). The report notes, however,
that “in the absence of trials identifying the differ-
ences in outcome between PTCA and CABG, or
between PTCA and medical therapy, physicians
must base their therapeutic decisions on current
reported results and sound clinical judgment.”
Approval of Medicare coverage despite this inad-
equate evidence basis ensured that rapid disse-
mination would occur prior to any further
guidance from these needed trials.
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The American College of Cardiology (ACC),
in collaboration with the American Heart
Association, has issued guidelines for both
CABG (4) and PTCA (5), which have been up-
dated over the years, most recently in 1994.
AHCPR issued guidelines for Diagnosing and
Managing Unstable Angina in 1994, including in-
dications for PTCA and CABG. A private sector
assessment effort that has had remarkable visibili-
ty, if not measurable impact, is the RAND rating
of “appropriateness and necessity,” which has
been applied to both CABG (68) and PTCA (47).
In this process, an extensive literature on each
technology was reviewed and the efficacy of the
technology under scrutiny in each of a wide range
of very specific indications was assessed using a
form of Delphi technique (i.e., expert opinion)
(see below for more detail).

Using the RAND method, each possible in-
dication for revascularization was rated on a scale
from 1 (inappropriate) to 9 (clearly necessary).
For the 230 indications considered for CABG,
144 (63 percent) were considered necessary (a me-
dian score of 7 to 9 without disagreement among
the raters); 84(37 percent) were considered uncer-
tain (either a median rating of 4 to 6 or of 7 to 9
with disagreement); and 2 ( 1 percent) were con-
sidered unnecessary. For PTCA, 158 indications
were rated, with 36 (23 percent) rated as neces-
sary, 120 (76 percent) rated as uncertain, and 2 (1
percent) not necessary.

The RAND researchers used their indications
ratings to evaluate the actual use of CABG (69)
and PTCA (48) in New York State. For CABG,
they sampled about 1,300 procedures in 1990 and
sorted them into categories based on the indica-
tions ratings. A small fraction (about 2 percent)
were considered “inappropriate,” about 90 per-
cent were considered “appropriate” (most were
“appropriate and crucial”), and about 7 percent
were considered “uncertain.” The results for about
1,300 PTCAS in 1990 were: 4 percent “inap-
propriate,” 35 percent “crucial,” 23 percent “ap-
propriate,” and 38 percent “uncertain.”

While it might be comforting to see such a low
rate of clearly inappropriate use of these proce-
dures, the number of procedures for which experts

believe the benefits are uncertain is sobering. That
38 percent of PTCAS were of uncertain value re-
flects directly the lack of information from ran-
domized trials testing the efficacy of the
procedure, and the cost of poor evaluation early on
in the diffusion of a technology. It is also worth
noting that these appropriateness categories vary
when generated by different expert panels. Using
RAND methodologies, a panel of British physi-
cians rated twice as many procedures “inappropri-
ate” as did a U.S. panel rating the same clinical
cases (12).

 Costs and Payment
PTCA is clearly less expensive than CABG on a
per-procedure basis, largely because hospital
stays are less than half as long for PTCA (4 or 5
days versus 12 or 13 days for CABG). Total costs
(in 1989 dollars) were $10,000 to $13,000 for the
initial hospitalization for PTCA and $20,000 to
$32,000 for CABG (68). But because of the high
failure rate of PTCA and the need for subsequent
angioplasty or CABG, the costs of adequately
treating patients with an initial PTCA or CABG
look somewhat different. RAND reports that, us-
ing data from the Framingham Heart Study and
expert judgment, they estimated five-year costs at
about $33,000 for PTCA and $40,000 for CABG
patients. Potential cost savings in the treatment of
coronary artery disease by the use of PTCA in
place of CABG have not been realized because of
the combination of relatively high long-term costs
for PTCA (relative to the cost of the initial proce-
dure) and the expansion of the eligible patient
population.

In the prospective payment system, PTCA was
treated as a cost-increasing quality improving
technology, and was factored into the adjustments
made to hospital DRG payments. One of the ef-
fects of Medicare paying hospitals on a per-admis-
sion basis is the phenomenon of “unbundling
services,” meaning that visits and tests related to a
procedure may be performed on an outpatient (or
separate admission) basis, so that those charges
can be billed separately rather than taken out of the
DRG payment. Recently, Medicare has experim-
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ented with paying providers a lump sum for all
services related to a CABG, including preopera-
tive visits, hospitalization, and post-operative
follow-up (the package is called an “episode-of-
care”). This may further encourage physicians to
use resources efficiently, though no data are yet
available to suggest that this impact has actually
occurred.

 Regulatory Policies
Neither CABG nor PTCA faced significant feder-
al regulatory barriers to diffusion. There have not
as yet been credentialing requirements for per-
forming these procedures (although various com-
mittees and associations have developed
guidelines for institutions to use in developing
their own credentialing and quality of care moni-
toring policies for PTCA) (3). The various devices
involved in CABG and PTCA all have counter-
parts from before 1976 to which current equip-
ment have been considered substantially
equivalent, so their approval was grandfathered in
accordance with the current regulation of medical
devices. Thus, even balloon catheters used in
PTCA were approved through the 5 IO(k) process
(see main chapter), and only limited clinical data
were required to support their approval.

State regulatory polices have in some cases in-
fluenced utilization of interventions for coronary
disease. The National Health Planning and Re-
sources Development Act of 1974 established a
regulatory role for states over hospital acquisition
of cardiac surgery units through certificate of need
(CON) programs. Some states, such as California,
had very permissive CON programs, while others
established rigorous limits within their states, and
in some cases, such as New York, combined the
CON program with payment rate regulation. In
addition to a direct impact on cardiac surgery
units, CON regulation also influenced the dif-
fusion of PTCA, since facilities must be capable
of providing an emergency bypass during angio-
plasty.

In support of their cardiac surgery CON pro-
gram, New York maintains a cardiac surgery advi -

sory board to advise on how many cardiac surgical
facilities are needed and on the minimum numbers
of surgeries that should be done each year to keep a
center running. In part due to this limited number
of surgery centers, the per-capita supply of cardiac
surgeons in New York is about one-half the na-
tional average. The board also has advised on the
appropriate clinical circumstances for cardiac sur-
gery, and in 1990 funded the RAND Corp. to pro-
duce “appropriateness” guidelines to help
establish new standards. As described above,
these studies of cardiac surgery in New York
found rates of inappropriate use to be considerably
lower than they have found elsewhere (69). It is
impossible to determine which element of New
York’s approach is most responsible for what ap-
pears to be more rational use of cardiac surgery,
and therefore difficult to know whether these re-
sults are achievable in other states. During the
1980s, the Health Commissioner of New York en-
joyed the strong support of the Governor, and
therefore was able to enforce regulatory policy
with unusual latitude. Such political strength may
be a prerequisite for effective health care regula-
tion.

MEDICAL IMAGING (CT AND MRI)

 Computed Tomography (CT)
The first CT scanner in the United States was
installed at the Mayo Clinic in 1973. By 1975,20
companies were developing or had developed CT
scanners; by 1977,921 units were in operation. Of
these, 60 percent were head scanners and 40 per-
cent were body scanners. Every state had at least
one operational scanner installed or approved by
the end of 1977(121). Early adoption was primar-
ily by non-profit community hospitals affiliated
with a medical school. By 1980 the number of
units was estimated at 1,471 (6.5 per million pop-
ulation) (123), and in 1992 the reported number of
operational CT scanners was 6,060 (24.3 per mil-
lion) (1 14). For purposes of comparison. there
were 216 CT units operating in Canada in 1993
(see Canada chapter).
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Evaluation
Early diffusion was not guided by established evi-
dence of safety and efficacy. By 1975 about a doz-
en clinical studies of CT scanning of the head had
been published, and over 100 units had already
been installed. Even though the evidence for many
applications of CT was quite limited, the relative
advantage of CT scanning over existing technolo-
gy was considered apparent by many clinicians,
especially given the risks associated with alterna-
tive diagnostic procedures (e.g., pneumoencepha-
lography, cerebral arteriography). Studies
completed by 1977, primarily based on accumu-

 lated clinical experience as opposed to clinical
trials, did confirm a high accuracy rate in detec-
tion of abnormalities and limited apparent safety
problems (122). More information was available
for head CT studies than for body scans.

Although CT did detect abnormalities, little in-
formation was available on the extent to which
therapy was influenced or patient outcomes af-
fected. Criteria for selecting patients likely to
benefit from the test were not available. In some
institutions, up to 90 percent of scans performed
were negative.

Diffusion Factors
Approval by the FDA was not required for CT
scanners, as they were introduced prior to the
1976 Medical Device Amendments. No evidence
of safety or efficacy was required by this agency
prior to marketing. During early adoption of CT,
most states had not yet acted on federal laws di-
recting them to establish certificate-of-need
(CON) programs (49). Later, as these programs
did come into existence, the more stringent pro-
grams did appear to slow the rate of diffusion of
CT scanners. In states with stringent programs,
which included CON programs combined with
setting of reimbursement rates for the procedure,
the rate of diffusion was halved compared to that
of states with no functional program (14).

Professional standards review organizations
(PSROS) were associated with a modest increase
in the 1ikelihood of adoption of CT, a phenomenon
(observed with other technologies) that may be

due to the fact that PSRO physicians respond to
the same incentives as those using the devices.
Also, PSRO panels had little objective informa-
tion on efficacy upon which to base an assessment
of need for the technology. Health planning laws
did not require PSROS to consider the extent to
which existing equipment was being used at ca-
pacity (121 ).

At the time of the introduction and early diffu-
sion of CT, hospitals were still reimbursing based
on costs (prior to the prospective payment sys-
tem). This mechanism of payment resulted in high
profitability of CT scanners.

 Magnetic Resonance Imaging (MRI)
The diffusion of MRI has unique elements as well
as features common to a number of important
technologies. Some of the distinctive features of
MRI are the high cost of acquiring and operating
the technology; dramatic changes in regulation,
financing, and tax policy that coincided with its
introduction; and its technical complexity. Added
to this is the concrete appeal of the new technolo-
gy, which presented images of the brain and inter-
nal organs that, for the first time, offered a level of
detail of internal anatomy that resembled actual
photographs of living tissue rather than black,
white, and gray shadows.

Development and Early Diffusion
MRI was introduced in 1978, with the first two
scanners installed in Great Britain in that year
(109). The first U.S. scanner was installed in a pri-
vate office in Cleveland, Ohio, in 1980. By the end
of 1984, between 108 to 150 MRI scanners had
been installed in the United States (109). Large
hospitals and academic medical centers were the
major early adopters of MRI (101 ).

Because no federal or state government agency
keeps track of the total number of MRI units in the
United States, the best available data have been
collected through surveys of individual manufac-
turers and facilities. One survey reports that the
number of scanners rose to 1,230 (5.04 units per
million population) by 1988; however, methodo-
logic limitations of the study suggest that this esti-
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mate is conservative (115). Estimates for the
number of MRI units in operation in the United
States in 1992 are between 2,800 and 3,000
(36,1 14). This translates to about 11.5 per million
population nationwide.

Distribution of U.S. scanners is very uneven.
Maryland, which does keep track of operational
units, has 52 MRI scanners, 11 of which are in Bal-
timore (16 per million) (36). It has been reported
that there are 25 operational MRI scanners within
a single mile in Los Angeles, California.

A number of comparisons have been made be-
tween the diffusion of CT scanners in the United
States in the mid- 1970s and the diffusion of MRI
in the early 1980s. The pattern of early MRI diffu-
sion was clearly slower than that for CT, but many
differences between the two situations have been
noted; any or all might explain the variance in dif-
fusion. Among these differences are the relative
advantage each technology represented over pre-
vious technologies, the adoption of prospective
hospital payment by Medicare, the beginning of
device approval by the FDA, active health plan-
ning programs in some states, and increasing cost-
consciousness and competition for patients in
health care generally (49, 109).

Evaluation
A consensus conference conducted by the Nation-
al Institutes of Health in October 1987 qualified
its list of clinical indications for MRI by noting
that “judgments about the role of MRI relative to
other imaging modalities are based on less rigor-
ously designed studies than are desirable” (147).
(The conferees, half of whom were radiologists,
went on to characterize MRI as a “superb method
of studying brain tumors” and “particularly valu-
able as a technique for imaging the heart and great
vessels”; they also listed numerous other promis-
ing clinical applications (147).)

These assessments of the quality of studies sup-
porting the use of MRI were reaffirmed in a sys-
tematic review published in 1994, that noted that
less than 30 studies out of more than 5,000 cita-
tions on the use of MRI in neuroimaging were pro-
spective comparisons of diagnostic accuracy or
therapeutic choice (65). In a position statement on

uses of MRI, the evidence for 13 out of 17 clinical
applications was rated as “weak” by the American
College of Physicians (6). Weak evidence was de-
fined as the absence of any studies on therapeutic
impact or patient outcomes.

Diffusion Factors
MRI was the first device to be evaluated as a class
III device by the FDA under the 1976 Medical De-
vice Amendments. Under the new law, it was nec-
essary to supply evidence of safety and efficacy in
order to obtain FDA approval and permission to
market this product. Despite these new require-
ments, it does not appear that the FDA represented
a barrier to acquisition of the new device (49). Un-
der the exemption allowing device manufacturers
to charge for investigational devices, 43 scanners
were placed in service in the United States by
1983 (21 from a single manufacturer) (108). Tech-
nical refinements of these early prototype systems
were still under way at that time. Five manufactur-
ers had obtained full pre-market approvals by
1985 (109).

Providers considering acquisition of MRI
viewed FDA approval as inevitable; therefore,
lack of FDA approval was not considered a disin-
centive to acquisition (50). The safety of the de-
vice was not seriously questioned, and it was
obvious that the device produced cross-sectional
images with excellent resolution. so MRI clearly
could provide diagnostic information. Neither
FDA nor physicians planning to use the device re-
quired rigorous studies that demonstrated im-
proved clinical outcomes, cost-effectiveness, or
superiority of MRI compared to diagnostic alter-
natives.

In 1983 OHTA was asked to review MRI
technology and provide recommendations to
HCFA on coverage policy. It has been suggested
that the delay by HCFA in making any coverage
decision nullified its ability to exert any influence
on diffusion, as public and professional pressure
for access grew. At that time only a few studies
with small numbers of patients reported on experi-
ence with MRI, and a review of this literature by
Blue Cross/Blue Shield determined that the bene-
fits of MRI were unproven. By the end of 1985,
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however, public and professional pressure had led
to coverage by dozens of private carriers, includ-
ing many local BC/BS plans.

In November 1985 HCFA decided, based on
the OHTA analysis, to reimburse for MRI scan-
ning, with professional fees based on those in
place for CT. Recommended clinical indications
were broad enough to encompass most potential
uses of the technology and were not seen as a de-
terrent to any proposed clinical application.
HCFA approval meant not only that MRI would
be paid for on an out-patient basis but also that part
of the capital costs for hospital MRI scanners
would be paid for and that MRI costs would be
factored into a recalibration of HCFA’S prospec-
tive payments to hospitals payments when they
were updated. Finally, the approval placed a
strong pressure on private payers to provide cov-
erage for MRI.

Although many MRI scanners were obtained
before HCFA or other third-party payers had de-
cided to cover the new technology, many hospitals
and physicians deemed it inevitable that payment
would be allowed. Insurers were rarely able to
deny coverage for a major new technology when
use of the device was spreading and both profes-
sional entities and the public were promoting its
use.

The prospective payment system of the Medi-
care program has recently begun a transition to in-
corporate capital costs for hospitals into DRG
payments. This mechanism, which no longer al-
lows hospitals to simply pass along capital costs
to the Medicare program. will force hospitals to
weigh more carefully the value of purchases such
as MRI against other possible uses of capital funds
(1 lo).

Regulatory and Financing Issues
in MRI Diffusion
CON laws were passed in each state in response
to enactment of the National Health Planning and
Resources Development Act of 1974. This na-
tional legislation made funding for a number of
public health programs contingent upon a state’s
having enacted CON legislation. The federal law
required state review of capital expenditures ex-

ceeding $150,000, but the procedures and criteria
for approval of projects were left to state discre-
tion. Also, federal support for health planning was
discontinued beginning in 1981, and states varied
considerably in the degree to which planning acti-
vities were continued (49). As a result, the extent
to which CON requirements posed a barrier to
technology acquisition depended heavily on what
type of planning existed in each state. This may
account for some of the difference of opinion as to
whether CON programs influenced the rate of dif-
fusion of MRI.

Several studies of the relationship between
CON and MRI acquisition support the notion that
state CON laws, when they were rigorously ap-
plied and particularly when they were coordinated
with rate-setting activities, did reduce the number
of MRI scanners in hospitals. For example, Mas-
sachusetts used CON rulings and rate setting to set
the initial number of MRI scanners in the state at
eight. Several other states frequently delayed or
denied requests for MRI installation (51). In con-
trast, California adopted minimally intrusive
CON procedures resulting in 25 MRI scanners
planned or operating in Los Angeles by 1985 (50).

Some states felt unable to conduct rational
CON procedures because of an inability to objec-
tively define a “needed” level of MRI capacity.
Planning required establishment of some rational
criteria on which to base approval or denial of cap-
ital requests. Because of limited data on the clini-
cal performance of MRI, objective evidence was
inadequate as a basis for guiding these planning
committee deliberations, substantially reducing
the effectiveness of CON review.

Because most planning laws did not apply to
out-patient facilities, states with effective CON
programs may not have been able to control the to-
tal number of new MRI scanners. The CON regu-
lations were one of the factors that may have
encouraged out-patient location of MRI facilities
(109).

State planning continues to be an important in-
fluence on MRI diffusion. Maryland discontinued
its planning in 1985 and now has a higher per-cap-
ita supply of MRI (as well as CT) devices and a
high concentration of units around Baltimore. Vir-
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ginia discontinued its planning in 1989 and, in
three years, saw the number of scanners in the
state rise from 28 to 58 (36).

Diffusion of MRI was strongly influenced by
the policies that provided financial incentives for
entrepreneurial interests. Unlike other expensive
medical technology, MRI units were frequently
purchased by nonmedical investors and institu-
tional joint ventures and located off hospital
grounds. Also atypically, mobile MRI units were
fairly common. These patterns of investment and
siting have been linked with the high financial risk
associated with MRI investments because of the
high cost and complex technical issues as well as
the unpredictability of regulatory influences
(101 ). MRI magnets often required special build-
ing features that necessitated new construction
(which opened the opportunity to consider non-
hospital siting). (Because MRI cannot be used on
critically ill patients, it is not necessary to site
units near be close to an acute care hospital s.) Out-
patient use of MRI was also encouraged by the
fact that state planning programs applied only to
hospitals, so no state approval was required. Fi-
nally, the prospective payment system does not
provide a cost-based reimbursement for MRI
scans performed on hospitalized patients, but the
full fee could still be charged for out-patient scans.

Decision to acquire MRI made by hospitals and
investors were complex and influenced by the un-
certainties of the newly installed prospective pay-
ment system, elimination of many state health
planning programs, rapid modification and ob-
solescence of MRI technology, and high demand
from physicians and patients. Because of limited
information on the potential clinical applications
of the technology, it was difficult to predict the
volume of scans that would be likely. Academic
medical centers acquired the devices, even though
it was unclear how the DRG system would handle
the capital costs or imaging fees, because they felt
that acquisition was necessary to fulfill their re-
search and teaching mission and to maintain their
prestige.

Diffusion may also have been stimulated in the
mid- 1980s by competition, as some hospitals may
have viewed MRI as a technology that would

symbolize the sophisticated care available and
thus attract patients for other services (11 O). Fur-
thermore, many physicians prefer to practice in
state-of-the-art facilities, and for hospitals, patient
volume depends on recruitment of physicians. Fi-
nally, MRI almost certainly was the object of com-
petition among medical specialists (e.g.,
radiologists, neurologists, orthopedists) to be-
come leading providers of the service, stimulating
additional purchase independent of actual clinical
demand for the service (50).

It is evident that hospitals, physician-entrepre-
neurs, and medical device manufacturers have ap-
proached MRI and CT as commodities with
high-profit potential, and decisionmaking on the
acquisition and use of these procedures has been
highly influenced by this approach. In this context
clinical evaluation, appropriate patient selection,
and matching supply to legitimate demand might
be viewed as secondary forces. As the U.S. health
care system becomes more dominated by issues of
cost containment and managed care, there will be
less profit potential in these and similar technolo-
gies, and the role of clinical evaluation may be-
come relatively more important.

LAPAROSCOPIC SURGERY
Laparoscopic cholecystectomy was introduced to
an enthusiastic U.S. audience at a professional
surgical society meeting in late 1989. Following
this introduction, the adoption of laparoscopic
cholecystectomy was extraordinarily swift. With-
in 18 months of its introduction, about half of the
general surgeons practicing in the United States
(about 15,000 surgeons) had learned to remove
the gallbladder laparascopically (161). By 1992
an estimated 80 percent had begun using the pro-
cedure (29). A survey in Pennsylvania revealed
that Iaparoscopic cholecystectomy was being per-
formed in virtually all responding hospitals by
1992. In these hospitals the fraction of cholecys-
tectomies performed laparoscopically increased
from 6.1 percent in 1990 to 71.6 percent in 1992
(33). It has been estimated that in 1993. five years
after the first known procedure was per-formed in
France, about 85 percent of all cholecstectomies
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in the United States were performed laparoscopi-
cally (105).

The adoption of laparoscopic cholecystectomy
appears to have been associated with an increase
of about 30 percent in the rate at which cholecys-
tectomies are being performed. The total number
of cholecystectomies (open plus laparoscopic) in-
creased by 34.3 percent between 1990 and 1992 in
Pennsylvania (33). Similar findings were noted in
a large population in a Pennsylvania health main-
tenance organization that saw its total cholecys-
tectomy rate rise from 1.35 per 1,000 enrollees in
1988 to 2.15 enrollees per 1,000 in 1992; rates of
the procedure had remained stable from 1985 to
1989 (70). A cholecystectomy patient registry
from Connecticut and hospital discharge data
from Maryland demonstrate similar trends in the
use of total cholecystectomy procedures since the
introduction of the laparoscopic technique (a 29
percent increase in the rate of procedures in Con-
necticut (85); a 28 percent increase in the rate in
procedures in Maryland (11 l)). The rate appears
to have reached a plateau in 1992, suggesting that
the increase in use represents a change in selection
criteria for the procedure (11 1).

An estimated 20 million people in the United
States have gallstones, and of these, about
600,000 underwent cholecystectomy in 1991. (It
is the second most common surgical procedure in
the United States, after cesarean section) (148).
Assuming that 75 percent of these procedures
were performed laparoscopically (a middle esti-
mate), about 450,000 laparoscopic cholecystecto-
mies would have been undertaken in 1991.

No study has yet been performed in the United
States to determine which new patient group ac-
counts for the increase in cholecystectomy rates.
There is evidence that patients undergoing the la-
paroscopic procedure are younger, have fewer co-
morbid conditions, and are less likely to have
acute cholecystitis than patients having open pro-
cedures (70, 11 1). These data are compatible with
the hypothesis that gallbladders are now being re-
moved from less symptomatic patients than was
the case before the laparoscopic procedure be-
came available.

The apparent increase in the total volume of
cholecystectomy procedures performed may have
offset some of the potential benefits of the less in-
vasive new procedure. With this increased vol-
ume, one large HMO saw the total costs
associated with cholecystectomy increase 11.4
percent between 1988 and 1992 despite a 25.1 per-
cent drop in the average per-procedure cost (70).
Furthermore, another study showed that the
mortality rate for cholecystectomy remained
stable between 1990 and 1993, possibly because
the lower death rate associated with the laparo-
scopic procedure was offset by the increased num-
ber of patients put at risk by undergoing a
cholecystectomy (1 11).

 Evaluation and Assessment
The adoption of laparoscopic cholecystectomy
outpaced efforts to conduct randomized trials
comparing the new technology to open cholecys-
tectomy. This led some observers to argue that
such trials are now unrealistic. European trials
gathered patients slowly because of patient and
physician reluctance to forego the new technique.
The completed, small random controlled trials
that have compared the laparoscopic procedure to
open cholecystectomy have documented a shorter
hospital stay and more rapid return to usual activi-
ties (11,1 17). Similar findings have been provided
by nonrandomized studies involving several thou-
sand patients (106). These studies also have found
that laparoscopic cholecystectomy is associated
with reduced in-patient duration; fewer co-morbi-
dities from prolonged immobilization (e.g., pul-
monary embolism, pneumonia, stroke); decreased
post-operative pain; and a shorter period of re-
stricted activity.

All studies have also noted an increased rates of
bile duct and major vessel injuries associated with
laparoscopic cholecystectomy. The rate of these
complications has been observed to be inversely
correlated with the number of laparoscopic proce-
dures previously performed by the operator ( 148).

OHTA reviewed laparoscopic cholecystecto-
my to assist Medicare in determining coverage in
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1991 (52). The OHTA report collated all available
reported cases of laparoscopic cholecystectomy to
determine complication rates, which compared
favorably to complication rates reported for open
cholecystectomy. Noting that no randomized
study comparing open to laparoscopic cholecys-
tectomy had yet been published, the OHTA analy-
sis concluded that “there are sufficient published
data to permit the conclusion that laparoscopic
cholecystectomy can be accomplished with a risld
benefit ratio similar or superior to that of the open
procedure.” The analysis was also noted that the
risldbenefit ratio would be affected by the training
and experience of surgeons; reports were cited re-
garding an inverse relationship between com-
plication rate and experience (52). OHTA
declined to do a full assessment, arguing that be-
cause the effectiveness of surgical removal of the
gallbladder in individuals with cholecystitis and
cholelithiasis was well established, accomplish-
ing this with different instruments through a
smaller incision was clearly effective therapy as
well (53). The Medicare program followed the
OHTA recommendation and began payment for
the procedure in 1992.

Because data from clinical trials are limited, the
safety and effectiveness of laparoscopic cholecys-
tectomy for particular clinical situations is lim-
ited. There is some evidence that suggests that
common bile duct injuries and length of hospital
stay increase with laparoscopic cholecystectomy
for acute cholecystitis (52), raising questions
about the most appropriate choice of therapy in
this situation. Additional clinical data from pro-
spective trials comparing open and laparoscopic
cholecystectomy for patients with acute cholecys-
titis might help clarify this issue; however, none
are under way.

 Diffusion Factors
The rapid adoption of laparoscopic cholecystecto-
my might be explained by the absence of any sig-
nificant restraining forces and by various potent
forces that promoted adoption of the new proce-
dure. There were no major hurdles to adoption, as

no major capital investment was required and no
significant regulatory barriers were encountered.

Patient demand, fueled by substantial media
attention on this new technology, was a major
force in promoting rapid adoption. Because of the
apparent reduced discomfort and disability
associated with the procedure, patient preference
for the new technique was very strong. Device
manufacturers played an important role in using
the media to further stimulate patient interest and
demand. Payers saw the potential for reduced cost
from shorter hospital stays, and hospitals saw the
potential for higher profits for the cholecystecto-
my DRG (until adjustments were made for the
new procedure). In addition, this new state-of-the-
art technique was attractive to surgeons, and this
was reinforced by the belief that failure to learn the
procedure might result in substantial losses in pa-
tient volume.

A prominent feature in the diffusion of iilaparo-
scopic cholecystectomy was the critical role of the
medical device industry in promoting adoption of
the technology. The video demonstration
introducing the procedure in 1989 was produced
and shown by the major manufacturer of laparo-
scopic equipment. This company and others con-
tinued aggressive promotion to surgeons as well
as to the public through the lay press ( 162). A sub-
stantial percentage of surgeons who learned the
procedure early in the dissemination process were
trained at workshops conducted by the manufac-
turers, some of which involved two days or less of
instruction and practical experience using pigs.
There are reports of surgeons who performed un-
supervised cholecystectomy following this type
of training.

In a national survey, common reasons cited by
surgeons for adopting the new procedure included
a desire to keep up with the state of the art, prefer-
ence of patients for the procedure, the likelihood
of improved patient outcomes, and a desire to
maintain their referral bases. Among the minority
of surgeons who did not adopt the procedure. the
chief reason was concerns about its safety. inter-
estingly, the physician characteristic most strong-
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ly predictive of likelihood of adoption was receipt
of payment by fee for service, although this may
reflect the nature of the patient population rather
than the influence of economic incentives (29).

Coverage determination by insurers did not ap-
pear to be a factor in diffusion of laparoscopiccho-
lecystectomy, as open surgery was already
covered and many providers simply used the same
procedure codes for each procedure. A unique
procedure code was established in 1991, allowing
better data collection concerning the procedure
but with no importance in terms of reimburse-
ment.

Beginning in October 1993, Medicare estab-
lished a separate DRG category for laparoscopic
cholecystectomy that pays about 25 percent less
than the DRG for the open procedure. The adjust-
ment was made to account for the lower costs
associated with the new procedure, primarily
associated with decreased length of stay (27). This
removes a financial bonus to hospitals.

 Other Laparoscopic Procedures
Laparoscopic approaches to removal of the appen-
dix, exploration of the common bile duct, repair
of inguinal hernias, resection of the colon, and
surgical removal of the uterus are all increasingly
common in the United States. In addition to these,
many other diagnostic and therapeutic uses are un-
der development. None of these clinical indica-
tions have generated as much enthusiasm as
gallbladder removal. Small studies suggest that
Iaparoscopic appendectomy offers little benefit
over the open procedure, in part because the exist-
ing operation is technically simple and involves a
small incision. In the case of herniomhaphy, the la-
paroscopic procedure is used increasingly despite
the possibility that it is less effective (early series
showed recurrence rates of over 15 percent fol-
lowing the laparoscopic approach), less safe (lap-
aroscopic hernia procedure requires general
anesthesia instead of a local anesthetic), and more
expensive than the traditional hernia repair (105).

 Regulatory Policies
Because laparoscopic devices had been in use
prior to the 1976 amendments, the equipment
used in Iaparoscopic cholecystectomy was eligi-
ble for FDA approval based on an abbreviated ap-
plication. Achieving the designation of
“substantial equivalence” as defined in section
5 IO(k) of the amendments, there was no require-
ment for additional data to obtain approval. No
clinical data were necessary to obtain FDA clear-
ance for the laparoscopic equipment used in cho-
lecystectomy.

Most state health departments did not become
involved in regulating laparoscopic cholecystec-
tomy. In New York, the health department of
Health became concerned with laparoscopic cho-
lecystectomy as a result of data suggesting in-
creased complications from the procedure.
particularly bile duct injuries and major blood
vessel punctures. Several of the major injuries
were found to be associated with procedures per-
formed by surgeons less experienced in the tech-
nique who had had training only at a weekend
seminar. After having identified 192 complicated
laparoscopic cholecystectomies between August
1990 and June 1992, the state’s health department
issued an advisory memorandum to all state hos-
pitals recommending specific credentialing crite-
ria and quality assurance protocols (83). Although
the procedures outlined were not mandatory, the
health department continues to monitor develop-
ments in this area and has the authority to issue
regulations requiring more specific actions on the
part of hospitals. The state is considering develop-
ing a state registry for Iaparoscopic procedures to
further monitor laparoscopic cholecystectomy
and some of the newer laparoscopic applications.

In its consensus statement NIH recommended
the development of strict guidelines for training
laparoscopic surgeons, determining levels of
competence, and monitoring clinical results. Pro-
fessional societies have come forward to issue
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their own recommended guidelines on training
and credentialing (104).

TREATMENTS FOR END-STAGE
RENAL DISEASE (ESRD)
Permanent kidney failure is the only medical
condition that entitles nearly all Americans un-
categorically to treatment paid for by the federal
government under the Medicare program. A fa-
vorable political climate, strong congressional
sponsors, and the drama of a patient being dia-
lyzed during a congressional hearing are among
the factors that led Congress in 1972 to create this
entitlement to dialysis and kidney transplantation.
The tremendous growth of the program, both in
patients treated (from the initial 10,000 treated in
1973 to more than 150,000 in 1989) and in costs,
which now approach $5 billion per year, have
made the ESRD program a continual focus for po-
licymakers and payers. More than any other pub-
licly funded medical program, this one has been
subject to changing reimbursement policies that
have influenced physicians’ and patients’ treat-
ment choices.

Because of its unique characteristics, the ESRD
program also has been fertile ground for study.
The IOM was asked by Congress in 1987 to study
the program thoroughly; it published the 1991
book Kidney Failure and the Federal Government
(59). This book chronicles the ESRD program
from its inception and recommends a range of ac-
tions to improve it. In 1990 Congress required
ProPAC to report on Medicare payment policies
for the ESRD program, which it did in 1992 (91).

Relative to other diseases, enormous amounts
of data are collected on ESRD. HCFA maintains
an ESRD program management and medical in-
formation system: the U.S. Renal Data System is
run by the National Institute of Diabetes and
Digestive and Kidney Disorders (NIH); and the
United Network for Organ Sharing database in-
cludes data on kidney transplants.

The ESRD patient population has grown not
only in numbers since the inception of Medicare’s
program, but has changed in character. People en-
tering the program today are older and sicker than

their counterparts of the 1970s. The U.S. inci-
dence of treated ESRD is 180 per million popula-
tion, and rising at almost 8 percent per year.

 Dialysis and Transplantation
Outpatient hemodialysis is the dominant treat-
ment under the Medicare ESRD program, with 82
percent of beneficiaries using it in 1989. Continu-
ous ambulatory peritoneal dialysis (CAPD) is
used by 14 percent, home hemodialysis by 2 per-
cent, and continuous cycling peritoneal dialysis
by 2 percent. Improvements in the process of he-
modialysis have been made over the years, but
they have been incremental.

The dialysis setting has shifted from the domi-
nant hospital-based, not-for-profit setting of the
1970s and early 1980s to largely for-profit inde-
pendent dialysis centers. In 1980 there were 1,004
Medicare-certified dialysis centers: by 1988,
there were 1,740. In 1980,342 of the centers were
for-profit, and in 1988, 912 were for-profit, ac-
counting for 70 percent of dialysis stations.

Recently, concern has focused on the quality of
dialysis treatment, spurred by a rise in the mortal-
ity rate among dialysis patients (56) and a general-
ly high rate in international comparison. Some
suspicion that shorter dialysis times and, possibly.
reuse of dialysis filters (which is more common in
the United States than in other countries) may be
responsible has led to further investigations. The
Renal Physicians Association is preparing clinical
guidelines recommending a minimal and an opti-
mal dose of dialysis (56). These issues were also
addressed at a 1993 NIH Consensus Development
Conference (150).

Kidney transplantation would be the preferred
treatment for perhaps half to three-quarters of all
new ESRD enrollees (113), but the supply of kid-
neys falls far short of the demand. About 20 per-
cent of current ESRD beneficiaries have had
transplants. Technological advances in trans-
plantation technique and particularly in immuno-
suppressive therapy have improved the results of
transplants and broadened the patient population
now considered eligible. Although advanced age
is no longer considered a medical contraindication
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to transplantation, in practice few people over 65
are transplanted; however, diabetic patients, once
considered poor risks, are no longer excluded.

The number of transplants leveled off in the
mid- 1980s at just under 9,000 per year, where it
remains (up from about 3,200 in 1974). Trans-
plant centers also increased from 151 units in
1980 to 219 in 1989. Early increases in transplant
numbers were due almost exclusively to cadaver-
donated kidneys. With 40,000 new patients per
year entering the Medicare ESRD program, the
shortfall is obvious. At the end of 1989, more than
16,000 people were on waiting lists for kidneys.
(Shortages of kidneys and other organs became a
point of national debate and prompted passage of
the National Organ Transplant Act of 1984. This
law created national norms for the donation and
equitable allocation of organs and mandated an in-
frastructure to carry out its aims.)

 Payment Policy for ESRD
Under Medicare

Government payment for ESRD services has been
a subject of recurrent interest to Congress, the
executive branch, and the provider community.
Since the program’s inception, payment has fol-
lowed somewhat different rules than those foroth-
er Medicare services, although the basic split
between payment to facilities and to physicians
has been retained.

Dialysis centers are paid for each dialysis ses-
sion. From 1973 to 1983, reimbursement was
based on the same “reasonable-charge” basis as
other services; however, unlike other services, a
payment ceiling was set at $138 (with some ex-
ceptions), which was what nearly all centers col-
lected. After congressional hearings on the
program from 1976 to 1978, part of the 1978 So-
cial Security Act Amendments required that a pro-
spective payment system for outpatient dialysis
be devised on a “cost-related or other economical
and equitable basis.” The rules finally proposed to
do this were rejected by the Reagan administra-
tion in 1981. In 1981 legislation, a similar provi-
sion required development of a single composite
reimbursement rate for outpatient dialysis; a final

rule by HCFA established this in 1983, with dif-
ferent rates for hospital-based and independent
centers but with all dialysis sessions otherwise
treated the same. The base rates were $131 for
hospitals and $127 for independent facilities,
which were adjusted only for geographic differ-
ences in wage rates; this constituted a decrease in
nominal payment over the previous ceiling. In
1986 HCFA proposed reducing the base rate by
$6, but Congress limited the reduction to $2. The
base rate is not subject to regular adjustments (un-
like payments under the DRG system used for oth-
er services under Medicare), although annual
changes in wage indexes are applied.

Physicians are paid separately from facilities
for services to ESRD patients. Originally their
fees were included in the per-session payment to
dialysis facilities, but the medical community re-
jected this and assisted HCFA in developing an
“alternative reimbursement method,” a monthly
cavitation payment for each ESRD dialysis pa-
tient that physicians could opt for, starting in
1974. In 1983 a cavitation payment system for
outpatient services was made mandatory at a
monthly rate based on prevailing charge rates (av-
erage payment was $184.60, which varied by geo-
graphic region); the rate was reduced by $10 in
1986. Under this system the nephrologist was ex-
pected to serve as the primary care physician, pro-
viding some general internist services as well as
specific dialysis-related services. The lowered
payment, however, provides a disincentive for the
nephrologist to offer all the services he or she
might otherwise provide. ESRD physician ser-
vices have been exempted from the general physi-
cian payment reform under Medicare, which in
1991 implemented a resource-based relative value
scale as the basis for payment.

Peculiarities of the Medicare kidney transplant
benefit affect the epidemiology of transplantation
and even the success of transplants. Medicare
pays all costs associated directly with kidney
transplantation-organ procurement and hospital
and physician fees—as well as for immuno-
suppressive drugs for one year. All Medicare
ESRD entitlements terminate three years after
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transplant. For people under 65, health insurance
may become a significant problem. Once Medi-
care coverage is lost, the transplant is considered a
preexisting condition by private insurers, so even
with coverage, kidney-related problems might be
excluded. In fact, nearly half the transplant recipi-
ents reaching the three-year limit have established
eligibility for disability payments under the Social
Security system, including eligibility for Medi-
care, even though many probably could return to
work. The system seems to act as a disincentive,
making the modest disability payment more at-
tractive than attempting a return to work, with un-
certainty about meeting medical bills (27). It also
appears to discourage some people from seeking
transplants, so they remain on dialysis. Although
the total number of transplants is limited by the
supply of kidneys, which people receive them
probably is affected by financial concerns.

The one-year limit on reimbursement for im-
munosuppressive drugs also causes hardship for
transplant recipients. According to a 1990 survey
by the American Society of Transplant Surgeons
(9), almost half of its members said patients had
difficulty affording these drugs, and the drug cost
was responsible for most cases of noncompli-
ance .

From the perspective of the Medicare program,
a successful transplant is cheaper than continued
dialysis even for individuals who continue to
qualify for Medicare coverage. The average dialy-
sis patient has costs of $32,000 per year; the first-
year costs for a successful transplant are $56,000,
but in later years the average cost to Medicare is
$6,400. Overall, Medicare estimates a break-even
point at three years; after that, costs to Medicare
are lower (27). This equation might change, how-
ever, when all costs (not just those covered by
Medicare) are considered.

 Expenditures for ESRD
From its humble beginnings at $229 million in
1974, Medicare spending on ESRD beneficiaries
grew to over $4 billion in 1989 (this includes all
Medicare-covered care for the eligible population,
not just kidney-related services). Growth in the

patient population accounts for more than a pro-
portionate share of the rise, which follows from
the falling inflation-adjusted reimbursement rate
per dialysis session.

Medicare pays the biggest share of ESRD
costs, but not all. In 1988, when Medicare’s share
was $3 billion, total ESRD costs were estimated at
$5.4 billion (153). The rest comes from monthly
premiums paid by beneficiaries, other insurers
(including Medicaid), and patients’ out-of-pocket
payments.

 Erythropoietin
EPO, one of the first drugs produced through bio-
technology, was approved by FDA in 1989 to treat
anemias caused by chronic renal failure (CRF),
ESRD, and HIV. Amgen, the manufacturer, was
given exclusive rights to market EPO for seven
years through provisions of the Orphan Drug Act.

HCFA developed an interim policy to pay for
EPO for Medicare CRF and ESRD patients. It as-
sumed, based on Amgen’s recommendations, an
average dose of 5,000 units administered three
times per week and single use of vials (2,000-,
4,000-, and 10,000-unit vials were available). It
estimated that about 20,000 (19 percent) ESRD
patients would be treated with EPO in the first
year. Reimbursement was set at $40 per treatment
for up to 10,000 units and $70 for more than
10,000 units, using a “per-bottle” approach. The
total cost of EPO was estimated at $125 million,
of which Medicare would pay 80 percent ($100
million).

In fact, 50,000 ESRD patients (43 percent)
were treated with EPO that first year. They were
treated with an average dose of 2,700 units, how-
ever, and somewhat less than half of those treated
were achieving the desired results as measured by
hematocrit levels. In addition, the vials were com-
monly being used more than once. Medicare’s to-
tal EPO costs were $265 million, averaging
$5,300 per treated individual for EPO alone.

It did not take long for HCFA to revise the way
payments were calculated for EPO. Beginning in
January 1991, reimbursement was set at $11 per
1,000 units, reducing any incentive to use lower
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dosages and recognizing that multiple doses were
being drawn from a single vial. The average dose
did in fact increase to 3,450 units by December,
and the number of ESRD patients treated rose to
74,600-more than half of the entire Medicare
ESRD population. Contrary to HCFA’S anticipa-
tion of a lower bill for EPO, Medicare expendi-
tures for 1991 rose to $396 million. The average
cost per beneficiary for the year remained at
$5,300. According to HCFA, blood transfusions
decreased significantly among EPO-treated
ESRD patients, but were not replaced entirely by
the new treatment, as some patients do not re-
spond to EPO. ProPAC concluded in its review
that providers “appear to have responded to finan-
cial incentives” in their use of EPO.

Medicare’s ESRD program might be viewed as
a continuing experiment in how government poli-
cies can affect medical care. Its management has
been driven by the desire to create a fair reim-
bursement system that neither induces excessive
spending by the government nor compromises the
quality of service to ESRD beneficiaries. Con-
gress has been particularly active in influencing
ESRD management, sometimes in concert and
other times in conflict with HCFA.

NEONATAL INTENSIVE CARE
During the twentieth century the infant mortality
rate has taken on importance as a “yardstick” for
gauging a nation’s health. In the broadest interna-
tional sense the gulf in infant mortality rates be-
tween developing and developed countries is an
obvious and meaningful proxy for disparities in
the general level of economic development.
Among the developed countries—where really
large improvements in infant mortality no longer
can be achieved by environmental measures, such
as improving sanitation and water supply—the
differentials are much smaller and. at least to some
extent, attributable to reporting differences ( 129);
nonetheless, the imperative to lower infant
mortality rates remains strong.

Nowhere is it stronger than in the United States,
which ranks poorly among the developed coun-
tries. Aggressive neonatal intensive care is the

most visible response to high infant mortality in
the United States. In 1990 the United States
ranked 24th in infant mortality out of 38 selected
developed countries, with a rate of 9.2 per 1,000
live births. A larger absolute differential exists
within the United States between blacks and
whites: in the 1987-89 period the U.S. black infant
mortality rate was 18.6 per 1,000 live births and
the rate for U.S. whites was 8.8 (142). A major
contributor to the high rate for blacks is a very
high proportion of low- birthweight babies. The
factors contributing to low birthweight are under-
stood only poorly, but there are definite correla-
tions of rates (within other countries as well as the
United States) with low socioeconomic status,
suggesting that the combined effects of poor nutri-
tion, poor medical care, and a generally poor envi-
ronment all are important.

 Supply of Neonatal Intensive Care Units
(NICUS)

Perinatal medicine and its associated technologies
began to evolve in the 1960s; with that develop-
ment, hospitals began installing special units for
sophisticated, intensive care of newborns. In the
1970s, the number of NICUS began to grow. By
1976 the Committee on Perinatal Health—a joint
effort of the American Medical Association, the
American College of Obstetricians and Gynecolo-
gists, the American Academy of Family Physi-
cians, and the American Academy of
Pediatrics—had outlined a three-tiered system of
regionalized maternal and perinatal health ser-
vices. Level I hospitals provide care for normal
newborns with no special services, level 11 hospi-
tals are equipped to deal with some special prob-
lems, and level 111 hospitals are regional referral
centers for the most specialized and intensive
care. Although various groups have issued guide-
lines on level II and 111 units, the classification
system is not applied consistently across the coun -
try. The regional structure still exists, but there are
now so many NICUS that the referral system has
become less important.

OTA reported that there were 534 NICUS in the
United States in 1983, including both level 11 and
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level 111 units. The Perinatal Information Center
estimates that in 1993, there were 700 level II
units and between 700 and 750 level 111 units (81 ).

 Patient Population
About 6.5 percent of babies born in the United
States weigh less than 2.500 g (classified as low
birthweight). About 1 percent of babies are born
weighing less than 1,500 g, (very low birth-
weight). The birthweight distribution has contin-
ued with a trend of increasing proportions of
low-birthweight babies, particularly in the lowest
categories. At least part of this change appears to
be artifactual, as smaller and smaller babies are
saved at birth and kept alive for at least some peri-
od of time in NICUS. In fact, this probably ac-
counts to some extent for the poor performance of
the United States in international comparisons of
infant mortality (129).

Most babies admitted to NICUS are low-birth-
weight. Virtually all babies weighing less than
1,500 g require intensive care, and NICU admis-
sions mirror the changing birthweight distribu-
tion.

Extremely low birthweight babies (less than
1,000 g) constituted about 5 percent of admissions
in the 1970s, and by the late 1980s, they repre-
sented more than 10 percent. The smaller the baby,
the longer the NICU stay. Very -low-birthweight
infants who survive until discharge can expect to
stay 70 to 90 days in an NICU.

 Effectiveness of NICUS
Nearly all of the decline in the U.S. infant mortal-
ity rate since 1960 is due to improved birthweight-
specific survival during the first month of life.
Although all of the improvement cannot be cred-
ited to NICUS. they undoubtedly have played a
large role, generally believed larger than any other
single factor. Decreases in mortality in the 1,500
to 2,500 g weight class had the greatest impact on
overall mortality rates (125). Even in the smaller
weight classes, the improvement has been signifi-
cant: in 1985 a baby between 1,000 and 1,500 g
had a 90 percent chance of surviving; 20 years ear-
lier, it was 50 percent.

More and more low-birthweight infants are sur-
viving, to be sure, but they do not all become
healthy children. Although the evidence suggests
no change in the birthweight-specific rate of hand-
icap and disability among survivors, the great
number of survivors means that the absolute num-
ber of children with problems increases. This is
the basis of one debate about the aggressiveness of
NICUS and the imperative to save smaller and
smaller babies. Should we be expending enor-
mous resources to save babies with a strong pre-
dilection for handicap? In 1987 OTA reported that
about 40 percent of babies born weighing less than
800 grams have a moderate or severe handicap.

 NICU Technologies
Premature infants most often need help breath-

ing, and technology for ventilator support is the
mainstay of the NICU. In the early 1970s,
introduction into the NICU of continuous positive
airway pressure (CPAP) was a quantum improve-
ment over earlier technology for saving babies
weighing less than 1,500 g; before that, only about
10 percent could be ventilated successfully (21).
Improvements in ventilation have been incremen-
tal since that time, and have recently focused not
merely on survival but on reducing the chronic
lung damage (e.g., bronchopulmonary dysplasia
or BPD) caused by ventilation. In the late 1980s,
great enthusiasm began to develop for high-fre-
quency, low-volume ventilators, based on a belief
that they would reduce the rate of BPD in compar-
ison to conventional ventilators. This enthusiasm,
however, has not been confirmed by definitive ev-
idence that they actually are better (11 2). Yet that
lack of evidence may not have played as large a
role in slowing the dissemination of high-frequen-
cy ventilators as has an FDA decision not to
“grandfather” approval (under the 510(k) provi-
sions of the FDCA) of ventilators at more than 150
breaths per minute (39).

The technology of the 1990s is surfactant for
babies with hyaline membrane disease (HMD). It
is distinguished by being not only a breakthrough
but also the best-evaluated technology to enter the
NICU. There still are many questions about the
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most effective regimens and about the particular
formulations but the evidence for benefits from
HMD is clear and convincing. The evidence from
randomized trials owes in large part to the fact that
surfactant is a drug that required FDA approval
before it could be marketed.

ECMO
ECMO entered the NICU in the early 1980s on a
wave of enthusiasm but little evidence of efficacy.
By 1986, 18 centers were active and had treated
715 newborns. By the end of 1989, more than 64
centers had treated a total of 3,595 babies. In the
peak year (1992) 1,452 patients were registered
(an ECMO registry keeps information on all
ECMO patients reported).

The equally remarkable and sharp decline in
ECMO use has come about in little more than a
year as a result of the practical application of a ba-
sic science discovery: nitric oxide (NO) is a selec-
tive pulmonary vasodilator. In the first quarter of
1994, only 33 patients were entered into the
ECMO registry (this may be explained partially
by a time lag in reporting, but for the most part, it
appears to reflect a real trend). What appears to be
happening now is the systematic investigation of
NO in many of the conditions for which ECMO
has only recently been the treatment of choice. If
the clinical trials under way are successful, they
will provide a much better information base from
which to determine the best uses of ECMO as well
as NO in conjunction with some new ventilation
techniques. A factor driving the systematic evalu-
ation of NO is that it is not currently approved for
any medical use, so it can be used (legally, at least)
only under investigational protocols. This is real-
ly a postscript to the main ECMO story, however.

As recently as 1989, a survey of obstetrical hos-
pitals suggested that more ECMO units were
planned (102). This suggested a clear push toward
expanding ECMO use from term to preterm in-
fants, potentially a much bigger patient popula-
tion. The most visible government activity with
regard to ECMO was spurred by concern over the
“apparent increasing use of this technology, espe-
cially in new patient populations, as well as con-
cerns about long-term outcome.” The result was a

forum in 1990 sponsored by NIH, FDA, and
AHCPR, with a report issued in 1993 (152).

ECMO was adopted on the basis of what propo-. .
nents believed to be good evidence of its lifesav-
ing abilities: they held that most of the infants
treated with ECMO (of whom 90 percent or more
may survive) would die if treated conventionally.
A very definite “other side” believed that the evi-
dence on which the proponents based their belief
(from two small clinical trials) was faulty, and that
the indications supported by evidence were, in
fact, much narrower (28). The main criticism of
the trials is that infants receiving “conventional”
treatment were actually receiving substandard
care. With careful management of newborns, the
incidence of the conditions leading to the need for
intervention is greatly reduced, and improved
“conventional” treatment for infants in distress
leads to results as positive as those for ECMO
without the need for dramatic invasive technolo-

gy”
There are no explicit controls on the acquisition

and use of ECMO. Unlike some other new
technologies, the cost of operating an ECMO unit
is not so great as to pose a barrier to many hospi-
tals. Using three different approaches, a recent
study estimated the annual cost per case of an
ECMO unit at between $6,000 and $16,000 (the
higher figure is based on charges and is probably
higher than the actual cost) (102). The total cost
for ECMO averages about 4 percent of NICU op-
erating costs, based on a sample of five hospitals.
In comparing the cost of treatment with ECMO to
the cost of conventional care, this analysis runs
counter to earlier analyses showing that ECMO
costs less.

In summary, ECMO, a highly invasive technol-
ogy, diffused rapidly in the United States as a re-
sult of a highly enthusiastic group of supporters,
the appeal of “high technology,” modest cost, and
a belief (if not necessarily well supported) that the
technology could save babies, most of whom
would die otherwise. A 1990 government-spo-
nsored forum concluded that alternative means of
preventing and treating (which appear to be suc-
cessful in some centers) respiratory conditions in
newborns have not been investigated adequately.
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In the meantime, ECMO has been largely overtak-
en by the introduction of NO.

SCREENING FOR BREAST CANCER
Breast cancer screening is one of the few clinical
preventive services for adults that the federal gov-
ernment has encouraged women to use, and it is
one of only a handful of preventive technologies
that the Medicare program will pay for. The policy
issue that has captured the most attention in the
United States as well as in other countries is the
age at which screening mammography should
start. The appropriate level of payment for the ser-
vice under Medicare both to compensate appropri-
ately for the service and to create incentives for
increasing the number of women screened has
been debated, and the quality of mammography
services has been the focus of recent legislation.
Under the Breast and Cervical Cancer Mortality
Prevention Act of 1990, the Centers for Disease
Control began providing money to states for com-
prehensive breast and cervical cancer screening,
followup, and treatment programs for poor and
minority women.

Most women who have a screening mammo-
gram are referred by a physician rather than seek-
ing it on their own. Most of the 12,000
mammography machines in the United States
(more than triple the number in 1986) are in hospi-
tals, breast screening and treatment clinics, and ra-
diology offices (93,1 58), and payment for most
mammograms is on a fee-for-service basis. Mo-
bile mammography clinics are often at “health
fairs,” and a number of businesses (about one-
third of the 500 largest U.S. companies in recent
years) report bringing mobile mammography
equipment to their workplaces (76).

Although some well-publicized cases of the
disease raised awareness about breast cancer
screening in the early 1970s, it was in 1980 that
rates of screening really began to rise. In 1978
about 15 percent of women surveyed reported
having had a mammogram. In a 1987 survey, 38
percent of women over 40 reported at least one
mammogram. Screening prevalence decreased
with age: the highest rate was 42 percent in

women aged 40 to 54, and the lowest, 25 percent,
was in women 75 years and older. Evidence that
screening rates continue to increase comes from
standardized surveys in about 30 states. From
1987 to 1989, the median percentage (of states
surveyed) of women age 40 and over having had a
mammogram rose from 49 percent to 63 percent.
and in both those years, 80 to 90 percent of the
women who had been screened reported a mam-
mogram within the past two years (2). As in the
previous surveys, older women were less likely to
be screened. The most common reason given by
women for not being screened, among all age and
race groups, was that their physician had not rec-
ommended it.

Breast cancer screening has had a dramatic ef-
fect on the epidemiology of breast cancer. Mortal-
ity from breast cancer has remained more or less
stable for the past 20 years, at a rate high relative to
other developed countries (in the period 1985-89
it was 22.6 per 100,000, using a standard world
population). It is the most frequently diagnosed
cancer among women and, until recently (when it
was overtaken by lung cancer), the most common
cause of cancer death in women. In contrast with
mortality trends, the measured breast cancer inci-
dence rate rose by 36 percent between 1973 and
1987 (mainly from increased rates of localized
and in situ cancers) and has leveled off since then.
The increase in incidence is thought to be due al-
most entirely to cancers detected at screening
(15 1) but has fueled popular belief that breast can-
cer is on the increase.

The National Cancer Institute (NC]) and FDA
estimated that in 1990 there were more than
enough mammography machines in use to handle
all screening and diagnostic needs even if women
followed NCI screening guidelines. The supply
was estimated at 27 percent greater than need,
spread relatively evenly across metropolitan areas
(although in some rural areas capacity maybe in-
sufficient). One implication is that many facilities
are operating below capacity. The General Ac-
counting Office (a congressional agency) esti-
mated that in 1989 only 11 percent of facilities
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performed more than 100 examinations per week
(158).

 Insurance Coverage for Mammography
Private health insurers and public programs vary
in their mammography coverage. The original
statutory language of the Medicare program ex-
cludes coverage for preventive services, but it has
been amended to provide coverage for specific
services, including mammography. A mammog-
raphy benefit was first introduced as part of the ill-
fated Medicare Catastrophic Coverage Act of
1988, which was repealed before it took effect.
Mammography coverage was then inserted in the
Omnibus Budget Reconciliation Act of 1990, tak-
ing effect in 1991 (120). The law allows payment
for mammography every other year for women
over 65. There has been constant pressure from ac-
tivist groups and within Congress to improve cov-
erage, resulting in the introduction of several bills
during the 1991/92 session. It is likely that such
activity, which is part of a broader movement to-
ward greater attention to women’s health, will
continue ( 1 20).

In 1992 all but seven states had mandated some
type of coverage for mammography by private in-
surers under the regulations of their state insur-
ance commissions. A minimum schedule for
screening was specified in 32 states, most of them
identical:

1 ) baseline mammogram between 35 and 39 years
of age,

2) biennial screening between 40 and 49 years of
age, and

3) annual screening for women over 50.

The rules also contain various provisions that ap-
ply to payment levels and other particulars of cov-
erage (45).

 Mammography Quality Standards Act
Of 1992

Each facility must have a quality assurance and
quality control program, and its personnel must be
licensed to perform radiological procedures. Each
facility will be inspected at least annually by the

Department of Health and Human Services or a
state agency, and an accreditation body will re-
view clinical images from each facility not less
than every three years. If problems are found, the
following sanctions are available: directed plans
of correction, state on-site monitoring, civil
money penalties, and suspension and revocation
of the certificate.

 Specific Screening Recommendations
A consensus development conference on breast
cancer screening was sponsored by NCI in 1977,
four years after publication of results from the
landmark Health Insurance Plan (HIP) of New
York study and subsequent launching of the
Breast Cancer Detection Demonstration Project
(BCDDP) by the American Cancer Society (ACS)
and the NCI. NCI’S recommendation was for
annual mammography for women over age 50,
screening between age 40 and 49 only for women
whose mother or sister had breast cancer, and
screening for younger women based only on their
personal history. Periodic breast physical ex-
aminations were recommended for all women
older than 20. ACS concurred with the NCI rec-
ommendations until it modified them in 1980 to
include a baseline mammogram between ages 35
and 40 and a recommendation that women under
50 consult their physicians about the advisability
of a mammogram (24).

In 1983 BCDDP results were published indi-
cating that about one-third of all breast cancers
were detected in women between 35 and 49 old
and most of the cases had been found with mam-
mography and not breast physical examination.
The ACS “concluded that a favorable benefit:risk
ratio could be anticipated in women 40 years of
age and older” and adopted a recommendation
that all women over age 40 have a mammogram
every one or two years (24).

In 1988 the American College of Radiology
(ACR) convened a meeting to develop uniform
recommendations for breast cancer screening. It
accepted the ACS 1983 recommendations minus
the recommendation for a baseline study. The fol-
lowing groups signed on to the ACR guidelines:
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the American Academy of Family Physicians, the
American Association of Women Radiologists,
the American Cancer Society, the American Med-
ical Association, the American Osteopathic Col-
lege of Radiology, the American Society for
Therapeutic Radiology and Oncology, the Ameri-
can Society of Clinical Oncology, the American
Society of Internal Medicine, the American Col-
lege of Pathologists, NCI, and the National Medi-
cal Association (24).

The dissenters were the American College of
Physicians and the U.S. Preventive Services Task
Force (USPSTF), both of which objected to rec-
ommending mammography for women under 50.

As technologies, both mammography and clin-
ical breast examination met USPSTF criteria for
accuracy and effectiveness of early detection;
their recommendation for “average risk” women
was for mammography every one to two years be-
ginning at age 50 and ending at age 75. Baseline
mammograms are not recommended. Clinical
breast examination was recommended annually
starting at age 40. Both physical breast examina-
tion and mammography should begin earlier for
high-risk women. The task force was neutral on
the question of breast self-examination, finding
insufficient evidence to recommend a particular
regimen ( 164).

Unlike ACS, USPSTF examined the effects
and consequences of preventive services in a soci-
etal context and not exclusively from the individu-
al point of view. It concluded that the potential
benefit to women under 50, should one exist, is
certainly smaller than the benefits to older
women. Among the adverse effects of screening
younger women are psychological morbidity,

morbidity associated with biopsies, radiation ex-
posure, and the “social effect of diverting health
care resources away from more effective interven-
tions.” The latter concern was especially salient
given USPSTF’S estimation that current resources
are insufficient to screen all women over 50.

The debate over screening women under 50
was reinvigorated by publication in November
1992 of the first findings from the Canadian Na-
tional Breast Cancer Study, a randomized study of
50,000 women. Mammography did not improve
the mortality experience of women age 40 to 50
during the first seven years of followup of this
study (79). This all but forced a reexamination of
the various recommendations; NCI sponsored a
meeting in February 1993 for this purpose. Part of
the response has been to level severe criticism at
some of the study’s methods (18).

ACS decided not to change its guidelines based
on the Canadian data but to wait for more data. In
December 1993 NCI announced its new position:
routine screening every one to two years for
women over 50 is worthwhile, but for younger
women, the evidence has not shown a net benefit.
By this action NCI repudiated the advice it had re-
ceived weeks before from its own Nat ional Cancer
Advisory Board not to change its position (78).

As with renal dialysis, payment policies have
been generous enough to encourage the prolifera-
tion of mammography units. It appears, however.
that incentives to increase the screened population
do not reward reaching the segment of population
most likely to benefit: older women. In fact, be-
cause fees for non-Medicare patients can be con-
siderably higher than the Medicare limited
payment, the incentive may be reversed (93).
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CHAPTER SUMMARY
In the United States, substantial investment in
health care R&D in the public and private sector
has ensured a steady flow of technological innova-
tions. These advances, many of which provide at
least some benefit to some population of patients,
are introduced into an environment in which ex-
plicit fiscal limits are unusual. In the absence of
macro-level policies that limit the adoption of new
technologies, varied of mechanisms have
emerged that seek to distinguish effective technol-
ogies from those that are ineffective. None of
these mechanisms has been shown to be particu-
larly effective in limiting the dissemination of
technologies, regardless of their clinical value.

Whether or not the health care system in the
United States undergoes a legislative restructur-
ing, continue escalation in health care costs will
sustain the current trend toward increased provi-
sion of care in managed care environments, many
of which make use of annual payments per indi-
vidual. In this setting payers and purchasers do
face pressures to implement policies limiting ac-
cess to technologies. These are the circumstances
that encourage and sustain technology assessment
in medical decision making. Any broad federal or
state policy that places limits on the rate of in-
crease in premiums charged by insurers or health
plans will intensify the need for accurate analyses
of the cost, risks, and benefits of medical technol-
ogies.

Over the past decade, technology assessment
has burgeoned in the United States. Changes are
occurring not only in how much is done but in who
is doing it. In many countries, technology assess-
ment has remained largely a governmental activ-
ity; in the United States, however, the private
sector has continually ratcheted up its use and sup-
port of technology assessment methods. Insurers,
drug and device manufacturers, hospitals, and
professional societies have developed their own
capabilities and have also fueled the growth of
contract technology assessment organizations and
university-based research groups. Meanwhile, the
federal government has expanded its support of
technology assessment, recently and most visibly

in the new Agency for Health Care Policy and Re-
search.

The government’s interest in technology as-
sessment has paralleled the growth in U.S. health
care spending, and private sector interests too are
inextricably linked to health care costs in one way
or another. A drug manufacturer wants to show,
through cost-effectiveness analysis; that its ex-
pensive new product actually will save money; the
insurer may want to restrict access to an expensive
technology until sufficient evidence exists to jus-
tify its use on the grounds of effectiveness—but
the longer it can be held off, the better; the govern-
ment wants to control overall spending, particu-
larly by eliminating unnecessary and ineffective
care. In this atmosphere technology assessment is
not a neutral activity. Given the pressures and in-
centives, and particularly the financial conse-
quences that depend on the use of technology
assessment results, special agendas may be per-
ceived everywhere even where they may not exist.

Taking as the broad aim of technology assess-
ment the more rational use of health care services,
it is difficult to know how successful overall ef-
forts have been. Specific examples of when
technology assessment has had a definite effect on
medical practice seem to be the exception rather
than the norm. Furthermore, many examples can
be cited in which technology assessment results
have been clear, yet payment decisions are made
that do not reflect those results (usually in the
direction of paying for unproven technologies). It
may be that Americans do not share a single set of
values about health care and how it should be
used; hence, even with better information about
the utility and cost-effectiveness of interventions,
for instance, decisions are not obvious. And with
so many players in the field, assessments from dif-
ferent sectors may favor different decisions. There
also may be a suspicion that the main purpose of
technology assessment is to save money by deny-
ing services, or that the individual is being sacri-
ficed for some “public good” that is not
necessarily subscribed to by the general popula-
tion. Obviously, this goes beyond technology as-
sessment itself, but it may help to understand how
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assessment is viewed in the context of U.S. cul-
ture.

The biggest development in technology assess-
ment methods over the last decade is the growth of
“outcomes research” using data collected for other
purposes (largely administrative, but some medi-
cal) to answer various questions, including wheth-
er interventions are effective. This may be seen as
the latest attempt to obviate the need for random-
ized clinical trials to evaluate technologies. In the
United States, randomized trials seem always to
have been undervalued and their utility dismissed
too easily. Innovations in clinical trials have large-
ly taken place elsewhere, and although some pro-
ponents in the United States continue to press their
case, the use of clinical trials currently is disap-
pointing. There seems to be a growing recognition
that administrative data may not yield the answers
we need about technologies, but it is not clear that
a similar amount of energy will be directed toward
clinical trials, should the use of administrative
data be abandoned.

In short, while technology assessment is thriv-
ing in the United States, and while it has clearly
raised the level of debate about medical technolo-
gy, understanding how it has actually affected the
use of technology overall appears virtually impos-
sible.
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