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Introduction;

RISING MEDICAL CARE EXPENDITURES

the rapid rate of growth in health expenditures
can be stemmed simply by eliminating technol-
ogies and services that do not provide any bene-
fit. Unfortunately, however, this is not an ade-
quate solution to the problem of rising costs.
The reason is that most new technologies do ap-
pear to have at least some benefit, however
small or costly. Examples of technologies that
fall into this category are “halfway” technol-
ogies such as organ transplantation, artificial
organs, many cancer therapies, and current
treatment for coronary artery disease (11).

Since the growth of resources used for medi-
cal care, over and above the effects of economy-
wide inflation, is the primary reason for rapidly
rising costs, nations seeking to control health
care costs must effectively control the growth
and/or use of new resources. Inevitably, this ef-
fort will involve them in controlling the proc-
esses by which technologies are developed, eval-
uated, adopted, and used. And fundamentally,
this means that they will be forced to choose
among beneficial technologies, providing some
to the fullest extent, others to a limited extent,
and still others not at all.
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THE DIFFUSION OF MEDICAL TECHNOLOGIES

Public intervention to control the diffusion
and use of specific technologies is likely to be re-
lated to one or another of the four theoretical
stages in the process of development and diffu-
sion of medical technologies shown in figure 1.
The first stage, basic research, produces new
knowledge about the biological mechanisms un-
derlying the normal functioning of the human
body and its malfunction in disease (6). In the
second stage, applied R&D, this basic informa-
tion is used to create new solutions to problems
in the prevention, treatment, or cure of disease.
The next stage, clinical investigation and test-
ing, involves the testing of new medical technol-
ogies in human subjects. This stage encompasses

a range of activities from first human use to
large-scale clinical trials and demonstration pro-
jects to demonstrate efficacy and safety (s). Ef-
ficacy is the benefit from use of a technology;
safety is a measure of the risk of a technology.
Finally, as a new technology appears to be of
value, clinicians begin to use it and patients
begin to ask for it. As more and more physicians
use the technology on more and more patients,
the extent of its use increases. This is the process
of diffusion, Diffusion may end with the tech-
nology’s attainment of an appropriate level of
use. Alternatively, it may end with the technol-
ogy’s being abandoned, either because it was of
no value or because a more effective technology

Figure 1 .—Stages in the Development and Diffusion of Medical Technologies

SOURCE. Office of Technology Assessment, U S Congress, Development of Medical Technology Opportunities for Assessment (Washington, D C U S Government
Printing Office, 1976) (6)



has been developed, or with its being used too
much or too little.

The model sequence depicted in figure 1 is at-
tractive because it offers a way to understand
the process of development and diffusion of
medical technologies such as drugs, devices, and
procedures. In reality, however, medical tech-
nologies emerge from a process that is far less
systematic than the model implies. In the ideal
model of diffusion, for example, scientific eval-
uation of efficacy and safety is an integral part

DESCRIPTION OF THIS VOLUME

All industrialized countries have begun to ex-
periment with the kinds of mechanisms that will
be necessary to effect changes in development,
diffusion, and use of medical technologies. The
general and specific public policies that affect
the development and diffusion of medical tech-
nologies in nine industrialized countries are dis-
cussed in chapters 2 through 10 of this volume:
the United Kingdom (ch. 2), Canada (ch. 3),
Australia (ch. 4), Japan (ch. 5), France (ch. 6),
West Germany (ch. 7), the Netherlands (ch. 8),
Iceland (ch. 9), and Sweden (ch. 10). In chapter
11, U.S. policies pertaining to the development
and diffusion of medical technologies are com-
pared to the policies of the other nine countries.
Also compared are the United States’ and other
countries’ experience with five specific technolo-
gies: 1 ) computed tomography scanners,2) renal
dialysis, 3) coronary bypass surgery, 4) cobalt
therapy, and 5) automated clinical laboratories.

Generally, each chapter begins with an intro-
ductory section in which the author briefly de-
scribes the country’s form of government and

of the diffusion process. In the real world of
medical care and health care policy, however,
such evaluation is often not done (5). Epidemio-
logical and statistical methods have been devel-
oped to measure scientifically the benefits and
risks of a technology under controlled condi-
tions. Increasingly, these methods, and especial-
ly the controlled clinical trial, have been pro-
posed as the basis for decisions concerning med-
ical technology.

economy. Following this is a section in which
the country’s medical care system is discussed.
In the third section of each chapter, the coun-
try’s policies concerning the R&D, evaluation,
and regulation of medical technologies are ex-
amined. Along with institutions for biomedical
research, government funding of research, and
priority areas of research, government policies
toward and support of the evaluation of medical
technologies are discussed. Also covered are
safety and efficacy regulation, health planning
and related investment controls, utilization re-
view, and both general health care financing ar-
rangements and financing arrangements specific
to technologies.

To help illustrate the application of the coun-
try’s general policies, in the fourth section of
each chapter the country’s treatment of five spe-
cific technologies is examined. As background
for the policy discussions in the remaining chap-
ters of this volume, these five technologies are
defined below, and their uses and costs briefly
identified.

DESCRIPTION OF FIVE MEDICAL TECHNOLOGIES

Computed tomography (CT) scanners.—The
CT scanner is a diagnostic device that combines
X-ray equipment with a computer and a cathode
ray tube (television-like device) to produce im-
ages of cross-sections of the human body (7).
The first machines were “head scanners, ” de-

signed to produce images of abnormalities with-
in the skull (e. g., brain tumors). These machines
were developed in Britain in the late 1960’s.
“Body scanners” able to scan the rest of the
body as well as the head have been developed
more recentlv.- J
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Following its development, the CT scanner
was quickly hailed as the greatest advance in
radiology since the discovery of X-rays. CT
scanning was rapidly and enthusiastically ac-
cepted by the medical community. More recent-
ly, however, three factors—the rapid spread of
CT scanners, the frequency of their use, and the
expenditures associated with them—have com-
bined to focus attention on the contribution of
CT and other diagnostic medical technologies to
the recent growth of medical care expenditures.
The concern over expenditures has also caused
decisionmakers to examine policies pertaining
to other medical technologies. In 1979, a CT
scanner cost, on average, more than $500,000 to
buy and $400,000 to $500,000 a year to operate.
That year, the United States had more than
1,200 scanners, so the cost of scanning in 1979
was more than $500 million.

Renal dialysis.—Hemodialysis and renal
transplantation are two life-extending therapies
that were developed in the early 1960’s for vic-
tims of end-stage renal disease. End-stage renal
disease is a clinical condition reached when a
person has such a degree of deterioration of kid-
ney function that without treatment he or she
will soon die.

Hemodialysis is the process of removing toxic
waste products from the blood by means of an
artificial kidney. The first dialysis machine was
built in Holland in the early 1940’s, but could be
used only for short periods of time (6). Long-
term dialysis became possible when Scribner
and his colleagues developed the “Scribner
shunt. ” This device, a semipermanent apparatus
that linked an artery to a vein, could be used to
connect a patient to a dialysis machine, without
surgery for each session of dialysis. A patient
generally requires dialysis about three times a
week.

Renal transplantation is a surgical procedure
whereby a healthy kidney from a living person
or a person who has recently died is substituted
for an individual’s nonfunctioning kidney.
Transplantation has become more and more re-
liable, but is still in a somewhat experimental
stage. The recipient’s body tends to reject the
kidney graft, and drugs are necessary to sup-
press this rejection.

Concerns about the treatment of end-stage
renal disease in both the United States and other
countries have focused on costs. In the United
States, it was estimated in 1975 that the average
annual charge for dialysis received in a hospital
was $30,500; $27,500 for nonhospital dialysis;
$14,000 for the first year of dialysis at home,
and $7,000 for successive years (8). Transplan-
tation charges averaged about $12,000. The
treatment of end-stage renal disease has been
covered under the medicaid program since 1972,
and cost the program $573 million in 1976.
Costs in 1979 were expected to exceed $1 billion.

Coronary bypass surgery.—Coronary bypass
surgery is a surgical procedure in which a graft
is placed between the aorta and a coronary ar-
tery to bypass a constricted portion of the artery
and thus improve oxygen supply to the heart
muscle (5). The surgery is used as a treatment of
coronary artery disease, a disease caused by
narrowing and blocking of the arteries that sup-
ply blood to the heart. This disease is the num-
ber one cause of death in the United States. In
1975, it caused 642,719 deaths.

Coronary bypass surgery came into practice
in the early 1970’s. Approximately 25,000 oper-
ations were performed in the United States in
1973, and perhaps 100,000 in 1978. In 1977, the
total cost of coronary bypass surgery in the
United States averaged $15,000 per patient. If
100,000 operations were performed in 1978, the
aggregate costs to the Nation were more than
$1.5 billion.

The benefits of coronary bypass surgery for
all classes of patients with coronary artery dis-
ease have not been clearly demonstrated.

Cobalt therapy.—Cobalt therapy is a form of
radiation therapy (9). Radiation therapy is used
almost exclusively for the treatment of cancer,
either to cure it or to alleviate its symptoms. In
the United States, there are approximately 300
new cases of cancer per 100,000 population each
year. Including both new and previously discov-
ered cases, 430 people per 100,000 population
are treated for cancer each year.

About 70 percent of those who are treated for
cancer receive radiation therapy at some point



during their illness. It is difficult to evaluate the
benefits of radiation therapy. Not only is it
generally used in combination with other thera-
pies, but its benefits must be weighed against
sometimes serious side effects. Furthermore, the
therapeutic goal is often to alleviate rather than
to cure.

In 1975, the cost of purchasing a cobalt ther-
apy unit was about $90,000 to $125,000. Con-
struction costs are high because of the need to
shield staff and the surrounding population
from dangerous radiation.

The issue with cobalt therapy, as with many
other large and expensive technologies, con-
cerns the number and distribution of units.
Most experts believe that, like many expensive
technologies, cobalt therapy should be centrally
located to ensure access and located in a special-
ized medical center to permit optimal use.

Automated clinical laboratories.—The pri-
mary function of the clinical laboratory is to
analyze and provide data on samples of body
tissues or fluids. By correlating these data with
firsthand observations and results of other tests,
physicians are better able to make accurate di-
agnoses and to determine the proper therapy for
their patients. Appropriate and reliable data
from clinical laboratories are essential for cur-
rent medical practice.
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