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part of the language of health policy. Analysts and policy
makers advocate it, urge caution in its use, struggle to define 

its role, or, as we do, engage in all three. This paper discusses medical 
technology assessment, the role of experimentation in that form of 
policy analysis, and, most important, the evolving role of technology 
assessment in health policy-making.

We will be principally concerned with experimentation in its more 
traditional sense— as tests or trials conducted under controlled con
ditions in order to gain information about unknown effects. But in 
the medical area, and many others, there are at least two additional 
possible interpretations of “experimentation” and its relation to social 
policy. An example of one is the use of a medical technology without 
first gathering adequate information on its efficacy and safety (that 
is, the technology’s medical benefits and risks). Such use amounts to 
an uncontrolled and unintended experiment. In the absence of carefully 
planned studies, such experience may provide the medical and health 
policy communities with some information. Clinical judgment and 
other informal types of assessment may yield valuable information in 
these situations, but it is hard to evaluate uncontrolled experiments.
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Furthermore, because these uncontrolled “experiments” are usually 
not considered as experiments (they are, after all, the norm and not 
the exception), evaluation may not be seen as critical or even necessary.

The second additional type of experimentation that we will discuss 
is exemplified by current efforts to create or modify existing methods 
of assessment. In one sense, these are experiments concerning how 
to experiment. The new National Center for Health Care Technology 
and the Medical Necessity Program of the national Blue Cross and 
Blue Shield associations represent experiments on how to use exper
imentation in social policy formulation.

Technology assessment is not equivalent to experimentation. In 
general, it does not consist of experiments or sets of experiments 
although, as we will note below, it does approach equivalency in the 
medical area more than in most others. Technology assessment, how
ever, does share a common orientation with experimentation: it is a 
process of evaluation based on the premise that evaluating or assessing 
reality and assumptions about that reality will lead to more rational, 
well-informed decisions.

The sections that follow describe technology assessment and its 
application to the health field. The evaluation of efficacy, safety, and 
cost-effectiveness is then examined. The use of technology assessment 
in policy formulation, especially by federal programs, is discussed 
next. After this descriptive and historical background, we suggest a 
system for assessment of medical technologies and then make some 
observations about the future of technology assessment in policy
making.

Development of the Field of 
Technology Assessment

The field of technology assessment is a new one and is still subject 
to conflicting and confusing definitions, methods, and results. Not 
least among these confusions is the meaning of “ technology” itself. 
The general public seems to equate technology with machines. How
ever, Webster's dictionary states the definition simply as ‘applied 
science.” We endorse the statement by Galbraith (1977:31) that tech
nology “means the systematic application of scientific or other or
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ganized knowledge to practical tasks.” Or, as Amara (1975:55) says, 
“Technology can be viewed as comprising two major components: 
physical artifacts such as lasers, computers, refineries, bridges— the 
hardware of technology; and social instruments that include methods, 
procedures, know-how, regulations, laws— the software of technol
ogy.” The Office of Technology Assessment (OTA) (1976:4) defined 
medical technology as “ the set of techniques, drugs, equipment, and 
procedures used by health-care professionals in delivering medical care 
to individuals and the systems within which such care is delivered.” 
Many people writing in this field since have followed the OTA 
definition.

Generally speaking, technology has been questioned only during 
the last twenty years. Until fairly recently, it was assumed that all 
scientific and technological change must represent progress. However, 
with deterioration of the physical environment, increasing population, 
increasing energy problems, and so forth, technology and its role in 
society have been increasingly questioned. Ellul (1964:325) made an 
even more penetrating critique:

Technique has penetrated the deepest recesses of the human being. 
The machine tends not only to create a new human environment, 
but also to modify man’s very essence. The milieu in which he lives 
is his. He must adapt himself, as though the world were new, to 
a universe for which he was not created. He was made to go six 
kilometers an hour, and he goes a thousand. He was made to eat 
when he was hungry and to sleep when he was sleepy; instead, he 
obeys a clock. He was made to have contact with living things, 
and he lives in a world of stone. He was created with a certain 
essential unity, and he is fragmented by all the forces of the modern 
world.

General concerns about technology led to the development of the 
field of technology assessment. Technology assessment began formally 
in the Committee on Science and Astronautics of the House of Rep
resentatives. Working as chairman of the Subcommittee on Science, 
Research, and Development, Congressman Emilio Q. Daddario began 
a process of examining technology and its impacts in 1965. Through 
hearings and studies, the work of the subcommittee identified and 
delineated the need for new approaches to anticipating and controlling 
the consequences of technological change (Coates, 1977).
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This work led to a number of other events. First, it stimulated the 
National Academy of Sciences and other organizations to become 
involved in examination of the issues (Brooks and Bowers, 1970). 
Executive branch agencies such as the National Science Foundation 
began to fund studies concerning technology, as well as periodic 
reviews of the state of the art (Coates, 1972; Coates, 1979; Armstrong 
and Harman, 1977; Rossini et al., 1978). An important formal step 
was passage of the Technology Assessment Act of 1972 (Public Law 
92-484), establishing the Office of Technology Assessment as an 
agency to serve Congress. The bill stated that “ it is necessary for the 
Congress to— (1) equip itself with new and effective means for securing 
competent, unbiased information concerning the physical, biological, 
economic, social, and political effects of such applications; and (2) 
utilize this information, whenever appropriate, as one factor in the 
legislative assessment of matters pending before the Congress, par
ticularly in those instances where the federal government may be 
called upon to consider support for, or management or regulation of, 
technological applications.” While the office is still new and has had 
considerable growing pains, there seems little doubt that it is a major 
focus for technology assessment.

Technology assessment is seen as a comprehensive form of policy 
research that examines short- and long-term social consequences (e.g., 
societal, economic, ethical, legal) of the application of technology. 
Technology assessment is an analysis of primarily social rather than 
technical issues, and it is especially concerned with unintended, in
direct, or delayed social impacts (Daddario, 1967:28). In essence, 
technology assessment is simply a form of policy research broader than 
is commonly conducted. The goal of technology assessment, as of all 
policy research, is to provide decision makers with information on 
policy alternatives, such as allocation of research and development 
funds, formulation of regulations, or development of legislation.

There is considerable confusion about the term “technology assess
ment,” and it is often used to mean different things. For example, 
some use it as if it were synonymous with technology-related research 
such as forecasting, market research, or technology transfer. Others 
use it to mean a political strategy to restrain or plan technological 
innovation. Still others use it as a general figure of speech synonymous 
with casual judgment about technology, such as a consumer s decision
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to buy or not buy a device. Under the definition above, none of these 
activities can be considered to be technology assessment. Nor, it is 
important to add, is a strictly technical study of a technology a 
technology assessment.

A number of technology assessments have been completed, includ
ing offshore oil drilling (Kash et al., 1973), the automobile (Grad 
et al., 1975), electronic funds transfer (Arthur D. Little, Inc., 1975), 
and the video phone (Dickson and Bowers, 1973). The Office of 
Technology Assessment alone has published almost a hundred tech
nology assessments covering virtually every area of technological 
change (Office of Technology Assessment, 1979). Recent reports have 
covered such issues as environmental contaminants of food, continuous 
casting in the steel industry, the potential of gasohol as an energy 
source, railroad safety, pest management, residential energy conser
vation, and energy from municipal waste. Coates (1972) was able to 
document that of 86 offices in federal executive agencies identified 
as chiefly responsible for projects and programs of a technological 
nature, 13 percent consistently performed or sponsored some kind of 
technology assessments and regarded technology assessment as their 
major responsibility; an additional 63 percent occasionally performed 
or sponsored technology assessments of some type.

Technology assessment is certainly not a panacea, and the final word 
on its usefulness is not yet known. Some authors argue that the process 
of technology assessment is more important than the product. Mendell 
and Tanner (1975:22), for example, stress the ambiguity of the real 
world, and feel that an assessment is primarily a “provocation to 
further study, discussion, and creative thinking.” In any case, in a 
political world, it seems clear that any form of evaluative analysis is 
unlikely to become the predominant factor in most important policy 
decisions.

Medical Technology Assessment

In the past five years or so, medical technology has become an im
portant policy issue. The major issue has been the rapidly rising costs 
of health care and technology in particular (Altman and Blendon,
1979). But the visibility of technology in rising costs has raised other
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questions: Is medical technology worth the benefits? Are the risks 
worth the benefits? And, in a broader sense, what is the role of 
medical technology in society?

The first attempt to apply the concepts of technology assessment 
to health care was carried out by the National Academy of Sciences 
in a 1973 report that examined the implications of four technologies: 
in vitro fertilization, choosing the sex of children, retardation of aging, 
and modifying human behavior (Committee on the Life Sciences and 
Social Policy, 1973). These examples seem well chosen. As Kass 
(1971:799) stated, “The biomedical technology works to change the 
user himself. . . . Biomedical technology may make it possible to 
change the inherent capacity for choice itself. Indeed, both those who 
welcome and those who fear the advent of ‘human engineering’ ground 
their hopes and fears in the same prospect: that man can for the first 
time recreate himself,” Developments such as these raise ethical and 
moral problems for which we can find no easy solutions in existing 
social, moral, or religious philosophies.

However, in the report of the academy itself, two members of the 
committee, Goldstein and Galston, stated that there was a need for 
criteria that could determine what questions ought to be asked, criteria 
for evaluating the answers to questions that ought to be asked, and 
criteria for evaluating possible societal responses to the answers given. 
This remains a need for the field.

Little experience has been gained since that time in the broad area 
of medical technology assessment. The National Institutes of Health 
carried out an assessment of the totally implantable artificial heart 
in 1973 (National Heart and Lung Institute, 1973). The National 
Science Foundation funded assessments of rehabilitation technologies 
(Texas Tech University, 1977) and life-extending technologies (Fu
tures Group, 1977). That is the total experience with the field of 
what has come to be called “comprehensive technology assessment” 
in the health area.

The Office of Technology Assessment has not carried out a com
prehensive assessment of a medical technology, in part because as
sessments are expensive and the office is small. We have reasoned that 
if we could develop methods or stimulate the Congress to provide 
extra money to the executive branch, we would be spending our 
limited resources more wisely. OTA examined the field of technology 
assessment in health in 1976 (Office of Technology Assessment, 1976),
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and made an attempt to address Goldstein and Galston’s early crit
icisms. We examined the assessments that were available, as well as 
studies and analyses that discussed social effects of medical technology 
(Kass, 1971; Fox and Swazey, 1974), and developed a list of questions 
that could be used to assess a given medical technology. We applied 
them to the computed tomography (CT) scanner, and predicted that 
the major effects of the scanner would be on patient health (through 
benefits and risk) and on costs of health care. We also identified 
potential legal problems (health planning, malpractice). We did not 
feel that the CT scanner had broader applications and implications 
such as those associated with genetic engineering (Office of Technology 
Assessment, 1978b). (OTA has recently issued an assessment of ge
netics in agricultural and industrial applications, which touched on 
some human applications.)

Another reason for not concentrating on comprehensive technology 
assessments at OTA is that we feel there may be more immediately 
important issues concerning health care technology. As Lederberg 
(1972:597) says, “We all believe that technology could be directed 
more beneficially than it has been toward its promise of improving 
the human condition.” The primary purpose of health care technology 
is to improve human health. This seems to make it fundamentally 
different from many other technological applications. Health care 
technologies are often small and discrete, as compared with, for ex
ample, a solar-powered satellite. Many health care technologies are 
taken into the human body purposely, with the explicit intent of 
changing the human metabolism. Thus, we would argue that the 
central question concerning health care technology is its effect on 
human health. To put it in technical terms, What is a given tech
nology’s efficacy and safety? Many of those interested in medical 
technology assessment tend to use the term as synonymous with 
testing the efficacy and safety of a given technology.

Another area that should not be underemphasized is that of costs. 
As the number of medical technologies available has mushroomed in 
recent years, technology has been increasingly cited as a major cause 
of rising expenditures (Cooper and Gaus, 1979; Wagner and Zubkoff, 
1978). So-called half-way technologies, such as renal dialysis, respir
ators, intensive care units, are very expensive (Thomas, 1974). In
creasingly the question is asked whether the benefit received is worth 
the costs. Or, is the technology cost-effective?
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The next two sections examine the evaluation of efficacy and safety 
and the evaluation of cost-effectiveness of medical technology.

Assessing Efficacy and Safety

We define efficacy as the probability of benefit to individuals in a 
defined population from a medical technology applied for a given 
medical problem under ideal conditions of use. Effectiveness is similar 
in meaning except that it refers to average conditions of use. We 
define safety as a judgment of the acceptability of relative risk in a 
specified situation. Risk is defined as a measure of the probability of 
an adverse or untoward outcome occurring and the severity of the 
resultant harm to health of individuals in a defined population as
sociated with use of a medical technology applied for a given medical 
problem under specified conditions of use. These definitions may seem 
bulky. It is important to remember, however, that each of the elements 
of the definitions is a critical aspect of the concepts and is essential 
for thoroughly assessing technologies.

Because of the lack of a direct and explicit relation between the 
rising costs of health care, the expanded use of medical technologies, 
and improved health, questions have been raised about the efficiency 
of our health care system. Evidence indicates that many technologies 
are not adequately assessed before they enjoy widespread use (Office 
of Technology Assessment, 1978a; Fineberg and Hiatt, 1979). For 
example, the computed tomography (CT) scanner (Banta, 1980), the 
electronic fetal monitor (Banta and Thacker, 1979), and radical mas
tectomy (National Cancer Institute, 1979) continue to be used fre
quently despite the lack of adequate information demonstrating the 
efficacy and safety of these technologies. The issue is made more 
dramatic by cases such as that of gastric freezing, which came into 
widespread use in the United States in the 1960s and was subsequently 
abandoned because of a total lack of benefit (Fineberg, 1979). Like
wise, a number of surgical procedures on the heart to improve death 
rates from coronary disease have been abandoned when evidence of 
their lack of efficacy became available (Preston, 1977).

The key method for testing the efficacy and safety of medical tech
nology is the clinical trial:
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Taking the expression clinical trial in its widest possible sense—  
that is, to cover the test of any therapeutic procedure applied to 
a sick person— it is obvious that the clinical trial must be as old 
as medicine itself. Even the witch-doctor trying out for the first 
time a new and nauseating compound must surely, like Alice nib
bling at the mushroom in Wonderland, have murmured to himself 
“Which way?”— though he would no doubt have concealed his 
anxiety from his patient with the customary bedside manner. Such 
personal observations of a handful of patients, acutely made and 
accurately recorded by the masters of clinical medicine, have been, 
and will continue to be, fundamental to the progress of medicine. 
(Hill, 1962:3)

Although statistical techniques to complement those of clinical 
judgment were used as early as the eighteenth century, the use of 
experiments and statistical techniques to evaluate the results is an 
activity of this century. Hill (1937) formulated the principles of a 
well-designed controlled trial in the 1930s. Because knowledge of the 
natural history of disease does not allow precise predictions of what 
will happen to an individual patient without therapy, a control is 
necessary in most cases for comparison. The most powerful technique 
for selecting the control is to randomize a group of potential patients 
into experimental and control groups. This area of experimentation 
has been discussed in an earlier paper in this issue (S.M. McKinlay).

Controlled clinical trials are still infrequently initiated. Adminis
trative, statistical, and financial resources available to support them 
are small. The largest single investor, the National Institutes of Health 
(NIH), provided about $110 million in 1975 to support 755 clinical 
trials; this figure represents 5 percent of the total NIH budget for 
1975. Completion of these trials was estimated to cost another $345 
million (National Institutes of Health, 1977). For 1976, NIH spent 
$147 million on 926 clinical trials (National Institutes of Health, 
1979). Although other agencies, such as the Veterans Administration 
(VA), have carried out important clinical trials, their total investment 
is small. We estimate that the entire public investment in clinical 
trials is about $200 million a year.

Not only is the amount small, but also the priorities are skewed, 
and many important technologies go unassessed. In the 1975 NIH 
trials, tests of therapeutic technologies predominated. O f the 755 
trials, 535 were conducted to test drugs either in isolation or in
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combination with another intervention. Four hundred of these trials 
tested drugs in isolation. More than 300 trials tested cancer che
motherapies; only 25 evaluated surgical procedures. Eighty-five trials 
examined diagnostic technologies, such as CT scanner for brain tumors 
and fluorescent scanning in thyroid disease. Few trials examined the 
efficacy of screening or procedures for early diagnosis. Trials of primary 
prevention were rare.

Of course, not all trials are funded by the federal government. As 
described in Nightingale (1981), the Food and Drug Administration 
(FDA) requires premarketing trials of drugs. There seems little doubt 
that this requirement has resulted in significant information for so
ciety. The 1976 Medical Devices Amendments require the testing 
of some medical devices in an analogous fashion. We are primarily 
concerned about two aspects: the lack of evaluation of medical and 
surgical procedures, and the lack of studies oriented to determining 
appropriate use of an efficacious technology.

No study has been done to indicate to what extent trials are carried 
out in the private sector. The best known trials have been funded 
either by the NIH or by the VA (Paradise, 1975; Takaro et al., 
1976). It seems unlikely that the private investment in trials, other 
than that required by FDA, is very large. This type of research is 
a public good, and there is no other obvious incentive to undertake 
it (Rettig et al., 1974).

Given the relatively small amount of funding, which is not likely 
to increase substantially in the foreseeable future, it is important to 
set priorities for clinical trials. We feel that this problem is not being 
considered adequately at present. Later in this paper, we will propose 
a system for ensuring that important technologies are assessed in a 
timely fashion.

Many public and private programs, as well as health care providers, 
depend on information concerning efficacy and safety. Obviously, 
physicians want to provide the best possible medical care to their 
patients with minimal risk. Health planners must determine whether 
a particular technology or capital investment is needed in a given 
area. Insurance companies, as well as the public programs to provide 
medical care to the elderly and the poor (Medicare and Medicaid), 
must decide what services should be reimbursed. The federally man
dated professional standards review organization (PSRO) program must 
determine what is appropriate use. Without good information on
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efficacy and safety, the entire health care system is hampered. Thus, 
one crucial role that experimentation can play in policy formulation 
for medical care derives from the importance of controlled clinical 
trials in providing information for that policy.

Assessing Cost-Effectiveness

We use the term “cost-effectiveness analysis” to refer to formal an
alytical techniques for comparing the negative and positive conse
quences of alternative projects or decisions (Office of Technology 
Assessment, 1980a). Beyond the brief statements that follow, we will 
not distinguish between cost-benefit analysis and cost-effectiveness 
analysis in this discussion. In cost-benefit analysis, all consequences, 
health outcomes as well as costs, are valued in monetary terms. In 
cost-effectiveness analysis, desirable program consequences are not 
valued in monetary terms, but are measured in some other unit. In 
health care cost-effectiveness analysis, common measures include years 
of life saved and days of morbidity or disability avoided. Cost-benefit 
analysis allows, at least theoretically, a comparison of projects or 
programs of a widely divergent nature. Cost-effectiveness permits 
comparison of cost per unit of effectiveness among competing program 
alternatives designed to serve the same purpose, but does not allow 
comparison of programs having different objectives. Cost-benefit anal
ysis is the theoretical ideal, but problems of benefit valuation are 
myriad, especially in the health area, where such outcomes as healthy 
life may have to be valued in dollar terms. For this reason, cost- 
effectiveness analysis is gaining visibility as a tool in the health care 
system. We will use that term to refer to both types of studies as 
applicable.

Cost-effectiveness analysis can be used for purposes of planning for 
the future or evaluating past program performance. As planning tools, 
the techniques involve prospective analysis. By contrast, as evaluation 
tools, cost-effectiveness analyses involve retrospective assessment of 
the realized costs and benefits of existing or past programs. Frequently, 
of course, a retrospective evaluation will have a prospective or planning 
intent: should a program be continued into the future and, if so, how 
should it be modified?
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Cost-effectiveness analysis is often confused with other techniques. 
The two parts of the analysis, assessment of the costs and of the 
desirable consequences, are both important. The latter, focusing on 
effectiveness (or efficacy), is traditionally the focal point of evaluation 
in health care. Similarly, though less commonly, the costs of certain 
programs or technologies may be assessed in a cost analysis that treats 
effectiveness only implicitly or not at all. Finally, risk-benefit analyses 
compare the desirable outcomes of a practice with the undesirable but 
noneconomic ones. Ideally, cost-effectiveness analysis represents a 
merging of all these concerns.

As a formal evaluation technique, cost-effectiveness analysis has 
been used to assess public sector resource allocation decisions where 
conventional private sector techniques will not suffice. This may occur 
when the subject under analysis is not traded in or part of a classically 
defined market system. This is an important characteristic of the 
health care system and has helped lead to proposals to expand the 
use of cost-effectiveness analysis as a decision-making tool in health 
care. In addition, concern with the efficacy and safety of medical 
technology, the rapidly growing size of the Medicare and Medicaid 
programs, and the lack of economic constraints on use of medical 
technology have come together to create a perceived need for formal 
evaluation of the economic as well as the medical implications of 
individual procedures and technologies.

Review of the medical literature indicates that widespread interest 
in cost-effectiveness analysis has developed during the 1970s (Office 
of Technology Assessment, 1980b). Before 1970, the annual number 
of health care cost-effectiveness analyses never exceeded 16; after 1970, 
the number was never less than 25. In 1977, 79 studies were identified 
in the literature, compared with 5 in 1967. Not only that, but many 
such studies have been published in prestigious medical journals be
ginning in 1975. Interestingly, the earlier literature focused on pre
vention, but recently there has been a shift toward evaluation of 
diagnosis and treatment.

Experimentation has played very little direct part in this type of 
analysis. We do not believe that any true experiments, in which data 
on costs and effects are gathered simultaneously under controlled 
conditions, have been undertaken in the health field. Where exper
imentation is involved, it is generally because the analysis has used
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results of earlier studies of efficacy and safety, which were themselves 
based on experimental trials.

In an extensive study of cost-effectiveness techniques, OTA recently 
concluded that performing an analysis of costs and benefits has the 
potential to be very helpful to decision makers because the process 
of analysis could structure the problem, allow an open consideration 
of the relevant effects of a decision, and force the explicit treatment 
of key assumptions (Office of Technology Assessment, 1980a). How
ever, OTA also concluded that cost-effectiveness analysis has too many 
methodological and other weaknesses to justify relying solely or pri
marily on the results of formal studies in making a decision. Examples 
of such weaknesses are the difficulty of predicting with precision the 
costs and benefits of new or not yet existing programs or technologies, 
fundamental problems in quantifying or valuing certain important 
but less tangible health benefits, controversy over the appropriate 
discount rate, the inability of analysis to adequately incorporate equity 
and political considerations, and the inevitability of significant sen
sitivities or uncertainties even in many perfectly managed studies. 
Thus, although cost-effectiveness is useful for assisting in many de
cisions, it should not be the sole or even a primary determinant of 
a decision.

Using Technology Assessment in 
Policy Mechanisms

There are a variety of public policy mechanisms dealing with medical 
technology. The federal government funds biomedical research and 
technology development. It also exerts some control over the early 
stage of diffusion of technology through health planning and FDA 
approval of drugs and devices for marketing. Reimbursement policy 
may be the most important determinant of technology use. Third- 
party payment schemes have resulted in a situation in which use of 
a technology involves only small marginal costs to the user. This 
hides the full resource costs of such use and contributes to rapid and 
relatively uncontrolled proliferation of medical technology. There is 
also a federal program (PSRO) whose explicit aim is to control the 
utilization by physicians of certain technologies. OTA has found little
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use of technology assessment as a decision-assisting tool in any of 
these programs except the Food and Drug Administration. Experi
mentation, therefore, has been little used by these programs.

Reimbursement programs such as Medicare and Blue Cross/Blue 
Shield, when deciding what technologies will be covered, concentrate 
on criteria such as efficacy, safety, stage of development of the tech
nology, and acceptance by the medical community, that generally do 
not include consideration of costs or broader social implications. Under 
Medicare, initial responsibility for identifying questions about whether 
a technology should be covered lies with the system of local, private 
contractors who administer the program. When not resolved at the 
local level, the question of coverage is referred to the Health Care 
Financing Administration (HCFA), which may seek a recommendation 
from the Public Health Service (PHS). PHS has traditionally used 
four criteria in its recommendations: efficacy, safety, stage of devel
opment, and acceptance by the medical community. Other health 
insurance programs, such as Blue Cross/Blue Shield, operate similarly. 
When information from clinical trials on efficacy and safety is avail
able, it is used but, as pointed out above, such information is often 
not available.

The possibility of expanding coverage criteria to include costs or 
cost-effectiveness is being examined by HCFA and PHS. The first 
question to be answered is whether there is a legal basis for any such 
inclusion. Current language of the Social Security Act requires the 
Medicare program to pay for services that are “ reasonable and nec
essary.” There is no definitive interpretation of whether that language 
means that the relative cost-effectiveness of a particular technology 
might make it unreasonable or unnecessary.

Current reimbursement programs are examples of programs without 
direct budget constraints. Each reimbursement coverage decision does 
not involve a trade-off. Approval of one technology does not mean 
that another will not be covered. In a very real sense, it is an open- 
ended system of financing medical care.

In contrast to the reimbursement system, the National Health 
Planning and Resources Development Act, with its amendments, 
explicitly states that resources are to be allocated in a more efficient 
manner and that health planners should weigh both costs and benefits 
in their decision processes. The Health Resources Administration, 
which administers the health planning program, is emphasizing a
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more analytical approach to health planning, especially in regard to 
capital budgeting. On the other hand, OTA has found that state 
health planning and development agencies (SHPDAs) and local health 
systems agencies (HSAs) are for the most part still oriented primarily 
to health “ needs.” An OTA survey of planning agencies found that 
few agencies are going beyond the traditional practice of considering 
only capital costs (Office of Technology Assessment, 1980a). There 
are a few agencies, however, that consider the marginal (or incre
mental) costs associated with changes in utilization of a technology. 
The analysis that took place around the CT scanner is a good example 
of that. OTA discovered no HSAs that explicitly balance costs with 
health benefits in, for example, certificate-of-need recommendations. 
Thus, although there appear to be no legal barriers to its use, cost- 
effectiveness analysis has not been much applied. In health planning, 
as in reimbursement, there is no direct budget constraint. The area 
served by an HSA is not operating with a fixed or predetermined 
amount of resources to be spent on health care. Health planning 
agencies have no legal basis for considering broader social impacts of 
technology, other than relatively narrow, health care system questions 
such as access to care.

Market approval for drugs and medical devices, by the Food and 
Drug Administration, is an example of an area where Congress has 
specified the decision criteria, which explicitly do not include eco
nomic costs. As described in Nightingale (1981), the main basis is 
well-controlled studies of efficacy and safety. Thus FDA is at present 
the most consistent user of explicit results of experimentation.

The PSRO program was enacted to ensure that health services 
provided under Medicare, Medicaid, and certain other programs are 
medically necessary, meet professionally recognized standards of care, 
and are provided at the most economical level consistent with quality 
care. Yet cost-effectiveness criteria have not been directly incorporated 
into the standards of care used for review by PSROs. Indeed, exper
imental results in general, such as data on efficacy and safety, appear 
to have had little impact on PSRO standards. The standards have 
been developed on the basis of clinical experience and prevailing 
practice in the particular area. For example, many PSROs have re
viewed length of stay for such conditions as myocardial infarction. 
In one PSRO, the average length of stay was 15.5 days. The PSRO 
decided that any stay over 21 days was excessive. There was no basis
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in the scientific literature for the standard. Likewise, CT head scans 
have been scrutinized by several PSROs, using clinical criteria in
cluding known diagnoses, abnormal physical findings, and symptoms. 
However, there has been no attempt to relate the criteria to im
provements in patient outcome, and little to ensure that the symptoms 
cited do in fact mean physical disease.

Some net cost techniques have been used to evaluate whether the 
savings achieved through the review activities of the overall PSRO 
program outweigh the costs of administering the program. These 
analyses, however, do not examine costs in relation to changes in 
health outcomes that may result from PSRO reviews. Interestingly, 
these evaluations, which sometimes show a small cost savings and 
sometimes show a small net cost increase, are evaluated in terms of 
the value of the national PSRO effort. Implicit in such a criterion 
is a view of PSROs as a cost-containment mechanism. Yet, if this 
is indeed the rationale of the PSRO program, what does it matter 
if the program does cost slightly less than the amount it saves? That 
net saving is still infinitesimal compared with the total cost of the 
programs that the PSROs are supposed to be constraining.

The federal health care research and development effort encompasses 
a range of activities, from biomedical research (e.g., National Insti
tutes of Health) to health services research (e.g., National Center for 
Health Services Research, the Health Care Financing Administration). 
The National Center for Health Care Technology incorporates to an 
extent the two points of the spectrum noted above. Explicit cost- 
effectiveness considerations are rarely used by Research and Devel
opment (R & D) agencies to set research priorities, to allocate research 
resources, or to evaluate the results of research. The uncertain end- 
products of much of research, especially basic research, make it dif
ficult to use formal analysis to assist decision-making. Ironically, if 
analysis is to influence decision-making, it is desirable that it be done 
early in the development of a technology.

There has been one instance of a “comprehensive technology as
sessment” that in part was conducted to influence research priorities. 
During the 1960s, a time of great faith in the powers of science and 
technology, a program was launched to develop an “artificial heart” 
(more accurately, a totally implantable artificial heart, including an 
implantable power source). By 1965, a five-year plan was developed 
by the National Institutes of Health for achieving the artificial heart,
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and by 1967 this NIH program had expended $10 million. However, 
two difficult problems arose: the development of biomaterials that 
would not cause adverse consequences with constant contact with the 
blood, and the development of a suitable power source. In 1972 and 
1973, NIH convened a special panel to examine the social implications 
of the artificial heart. The panel did a reasonably comprehensive 
analysis, although without a defined systematic approach, and iden
tified (but did not fully analyze) a number of potential problems. 
Officials of the National Heart, Lung, and Blood Institute of NIH 
have told OTA informally that this assessment helped change the 
priorities of the development program. Recently, the program has 
focused on the development of a left-ventricular assist device that 
could be used temporarily with an external power source for people 
with acute problems such as myocardial infarction. The full impact 
that the assessment had on the development effort deserves careful 
study (Lubeck and Bunker, 1980).

A System for Assessing Medical 
Technologies

The previous section has discussed the limited use of formal assessment 
techniques in policy-making. This is due in part to the nature of the 
policy-making process, and in part to the immaturity of the field of 
technology assessment. But it is also due in part to the lack of 
information on the benefits, risks, costs, and social effects of existing 
or planned medical technologies. If adoption and use of medical 
technologies are to be based on well-validated information, such in
formation must be developed to the extent desired and practical and 
must also be disseminated to individuals and groups in need of it.

The process may be viewed as an interdependent and nondiscrete 
flow of four types of actions (see Fig. 1): 1

1. Identification: Monitoring technologies, selecting those in need 
of study and deciding which to study.

2. Testing: Conducting the appropriate analyses or trials.
3. Synthesis: Collecting and interpreting existing information and 

the results of the testing step, and (usually) making recommendations 
or judgments of efficacy, safety, costs, and so forth.
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FI G.  1. Process for developing and disseminating information on medical 
technologies.

4. Dissemination: Providing the synthesized information, or any 
other relevant information, to the appropriate persons who use or 
make decisions concerning the use of medical technologies.

Despite recent changes in federal policy— for example, 1978 leg
islation establishing the National Center for Health Care Technology 
within the Department of Health and Human Services— the primary 
shortcoming in current assessment methods is still the lack of a formal 
or well-coordinated “system” for developing and disseminating rele
vant data. Some elements of the process are operating and performing 
well. However, the elements are not adequately linked together and 
do not follow each other logically.

Identification

At present, there is no complete list or catalogue of either existing 
medical technologies or those that particularly require assessment. 
Partial lists do exist. The Food and Drug Administration, for example,
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has lists of approved drugs and devices. The fact remains, however, 
that many medical procedures that are not on reimbursement sched
ules, but are important to assess (bed rest for certain diseases, for 
example), are not catalogued in one source.

No existing system adequately identifies developing technologies 
that will need evaluation. The National Institutes of Health does a 
yearly study of its clinical trials and publishes a catalogue of those 
trials it supports. Other agencies, such as the Veterans Administration, 
have similar catalogues or lists. Through its premarket approval pro
cess FDA gathers information on drugs and devices that are being 
developed. If medical and surgical procedures were to be evaluated 
before they came into widespread use, however, some comprehensive 
system for recognizing them in a timely fashion would be necessary. 
As a possible step in this direction, FDA and NIH now are required 
to provide the National Center for Health Care Technology (NCHCT) 
with lists of new and emerging technologies.

Even if funds for, and numbers of, studies were greatly expanded, 
setting priorities for study would still be necessary, because it is 
neither possible nor desirable to examine formally every aspect of every 
medical technology. Several considerations make such sweeping eval
uation undesirable. One is the probability of diminishing marginal 
utility. Presumably, evaluation would reach a point where less and 
less additional information is gained for the substantial investments 
of time, money, and other resources that would be required. Another 
factor is the near impossibility of manipulating and successfully dis
seminating the tremendous masses of data that would result. Another, 
and potentially one of the most important issues, is the effect that 
total assessment might have on incentives for innovation. Even in the 
current assessment situation some analysts feel that the rate of in
novation of medical technology has been slowed.

Priorities for assessment might include beneficial technologies that 
are neglected or technologies that are suspected to be useless or dan
gerous. Technologies that are, or are expected to be, either expensive 
or widely used also could be given priority. For new technologies, 
potentially important advances could be assessed rapidly.

One confounding variable in the process of assessment that is es
pecially critical for the identification phase is the stage of development 
of the technology. Obviously, the farther along the development of 
a technology is, the better the information about its effects can be.
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Technologies change as they move from early clinical use, e.g ., 
through clinical refinement to early adoption and their eventual pat
terns of use in medical practice. Dosages are refined. New generations 
of devices replace older ones. Surgical techniques are modified. New 
uses are often added, older ones sometimes abandoned. In other words, 
the indications for using the technology change and its potential 
benefits, risks, and cost change. For example, early in the diffusion 
of a new technology it may not be desirable to conduct a large-scale 
randomized controlled clinical trial. At a later point, however, as the 
technology is accepted, such a trial may become highly desirable.

All this implies that criteria for selecting technologies for study 
need to be sensitive to stage of development and extremely flexible. 
Trade-offs are inherent. A study initiated too soon or on a rapidly 
outdated technology will be of limited use; yet delay in assessment 
could mean that the technology might diffuse before adequate infor
mation on its effects was collected. We do not have the answer to 
this dilemma. We do, however, feel strongly that this aspect of 
evaluation deserves considerable attention— attention that it is not 
receiving.

One of the most critical functions of NCHCT is to set these priorities 
for assessment. That agency has been developing the beginnings of 
such a process— for example, a priority list has been developed in
cluding such technologies as barium enema, ultrasound, and nuclear 
magnetic resonance— but so far the overall effort has been less than 
impressive. More attention needs to be placed on the criteria to be 
used for setting the priorities. Nonetheless, the agency and its advisory 
council recognize the value of such priority-setting.

In sum, there is as yet little formal process for selecting which 
technologies are to be studied; indeed, there is not even a widely 
agreed upon set of priorities for such selection. New drugs and new 
devices are, however, subject to the FDA market approval process and 
thus are automatically identified for study, at least in regard to the 
efficacy and safety claims of the manufacturers.

Testing

The testing phase includes stimulating, requiring, funding, or con
ducting studies. Shortcomings related to the testing phase center
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around four issues: 1) the quality o f the m ethods for conducting 
controlled trials, consensus activities, and other tests; 2) the level o f 
financial support, particularly for controlled clinical trials; 3) the 
relative appropriateness o f the questions and technologies being stud
ied; and 4) the number o f personnel qualified to conduct such research.

There is no “correct” level of financial support for studies; no one 
can set an exact figure for the amount that should be invested in trials 
and other forms of testing. Does the current level of funding, then, 
represent a shortcoming? This question must be answered affirmatively 
because important areas of health care are not receiving adequate 
investigation, according to the evidence gathered by the Office of 
Technology Assessment (1978a). New or developing preventive and 
screening technologies and new procedures are studied relatively in
frequently, as are existing technologies of all types.

Efficacy and effectiveness are two different concepts that are not 
clearly differentiated in the medical literature. In our conceptual 
model, all medical technologies would be evaluated for efficacy before 
they come into widespread use. This would involve their being tested 
under optimal conditions. For example, the most skillful surgeons 
should be involved in a test of a surgical technique. This model does 
not tell us how to ensure effectiveness— that is, the benefit from the 
technology when applied by an average practitioner in an average 
setting. Once a technology has come into widespread use, questions 
are seldom raised about how it is being used on a routine basis. Yet 
use of technologies does vary substantially, and technologies are some
times modified through use so that they, in effect, become different 
technologies. Coronary by-pass surgery illustrates several of these prob
lems. After its initial development, it diffused fairly rapidly. It was 
developed as a treatment for severe coronary disease of a life-threat
ening nature. But, once developed, it has been applied to more and 
different patients. Patients with angina pectoris are now commonly 
treated with such surgery. In addition, many surgeons whose skills 
are unknown are now performing the procedure. The medical literature 
contains virtually no analyses of the effectiveness of medical technol
ogy. Yet in some ways, this is the more important and interesting 
question. We predict that in the future this problem will be of great 
concern, and that the number of studies of effectiveness, now few in 
number, will increase.
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Synthesis

Synthesis involves a critical analysis of the results of testing (available 
data from preclinical to clinical experience, epidemiological studies, 
and experiments) and all other available and relevant information. It 
often takes the form of judgments or recommendations regarding the 
appropriate indications for use of technology. Consensus development 
sometimes can be considered a synthesis activity. Syntheses are com
monly found as review articles in the literature. However, the lit
erature reviewed is often of poor quality and is usually not directed 
toward the needs of practitioners. Moreover, reviews tend to overlook 
the varying quality of evidence in constructing a synthesis.

Federal government synthesis activities are expanding. How well 
these activities fulfill the synthesis function remains to be seen, but 
there is a great potential. The process by which the National Center 
for Health Care Technology recommends coverage decisions to Med
icare may represent a new important synthesis activity. However, all 
synthesis activities are hampered especially by the lack of well-vali
dated information on efficacy and safety.

Dissemination

Many of the comments relating to synthesis also apply here. The 
success of dissemination activities does not depend only on the extent 
of distribution or publication of information, no matter how relevant 
or important those data may be. More critical is effective distribution— 
actually making contact with the intended audience and convincing 
that audience of the importance and validity of the information. 
Dissemination should be designed to influence behavior, or at least 
to increase the opportunity for informed behavior change by physicians 
or other target populations. It is frustrating to note that little sat
isfactory research has been conducted on methodologies for engaging 
in effective dissemination or for evaluating the success of dissemination 
activities. Much of the research that does exist is inconclusive, and 
the research that is well regarded is not applied to any major degree. 
The quality and success of dissemination, then, are the important 
variables here, and the simple level of activity is merely an unsatis
factory surrogate for them.

Federal agencies have not assigned a high priority to disseminating 
information. FDA sometimes sends letters to all physicians as one
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mechanism for distributing important information. The National 
Center for Health Services Research frequently disseminates infor
mation to a wide audience by issuing research reports that describe 
the results of projects funded or conducted by the agency. Also, NIH 
has provided information, primarily to the professional community, 
through its demonstration and control projects, through the National 
Library of Medicine, and through other activities, including a regular 
feature in the Journal of the American Medical Association. One of 
NCHCT’s mandates is to coordinate and expand dissemination of 
relevant information. The private sector also has multiple channels 
that encourage the flow of information, and professional societies have 
been expanding their activities in this area.

The Future of Technology Assessment 
in Policy-Making

The previous section is the first in this paper to be future-oriented. 
The others are primarily descriptive. The section on using technology 
assessment, especially, described the current status of public policy 
mechanisms and their past or current use of technology assessment, 
including experimentation. We only infrequently touched on the fu
ture potential of technology assessment in those programs. Normally 
we would next consider that future potential, based on our impressions 
and on the work done to date by others. Such a discussion could 
follow the typical pattern in this area of “policy-analysis-related policy 
analysis.” The theme of this issue of the Quarterly, however, provides 
an opportunity to give some attention to another critical step. And 
that is to ask ourselves whether we in the field of technology assessment 
have been doing something that we criticize more traditional policy 
analysts for doing— concentrating on the specifics of the subject of 
analysis without having first identified the subject’s broader role in 
society and its possible broader implications. The large majority of 
writings in the area of the future role of technology assessment have 
been principally concerned with such topics as the maturity or so
phistication of specific analytical methods, knowing at what stage of 
a technology’s life cycle to apply which method, developing insti
tutional bases for assessment, and identifying what increases in funding
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and personnel might be necessary for an expanded assessment effort. 
Many such analyses or discussions have been excellent and have in
creased interest in and awareness of technology assessment and have 
advanced the state of the art (e.g., Bunker et al., 1977; Fineberg 
and Hiatt, 1979; Weinstein, 1979). This type of examination is 
necessary in the early stages of a new area of policy. But we feel that 
a more basic examination of the role of technology assessment is also 
required.

Therefore, we will examine the rationale for that role. To do this 
we present an admittedly simplistic process of social policy-making, 
with particular emphasis on the part played by experimentation.

The role of experimentation in social policy formulation is deter
mined in large part by the process of developing that policy. Figure 
2 provides a highly simplified and idealized depiction of that process. 
Although the process is idealized, there have been several instances 
when social scientists have contributed to society through the design 
or conduct of social experiments. Our society does not, however, 
typically use such methods in its policy-making processes (Saxe and 
Fine, 1981). Viewed as an artificially linear flow, policies should begin 
as perceptions of a gap between goals or desired states and the status 
quo or current state. Desired directions translate into attempts to use 
or develop mechanisms for moving in those directions. Specific ma
nipulations of those mechanisms are designed to provide movement 
toward desired states. At this point, some method both of determining 
the necessary manipulations and of evaluating the results of the ma
nipulations is needed. Several classes of “techniques” are available—  
expert opinion, historical analysis, political considerations, blind 
modifications to existing manipulations, experiments, other forms of 
assessment, and so on. Whatever technique or combination of tech
niques is used, though, should have some analytical relation to the 
initial statement of desired goals. This process and its relation to the 
role and form of experimentation will be examined more closely.

G oals or Desired States

Individuals, society collectively, and the many subgroups of society 
all have goals. These goals may not always be well defined; they may 
only be general feelings about values or directions, but they exist. 
And obviously, but most critically, the goals of different groups and
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FIG.  2. Process of developing social policy.

different individuals often differ markedly. This antagonistic dynamic 
contributes to the defining of the role of experimentation in developing 
social policies, as do the existence of multiple goals, levels of goals, 
and goals that change over time. Clearly, when groups within society 
differ on basic goals it will be difficult to reach consensus on even 
the need for an experiment, much less on the form any experiments 
should take.

The medical field provides an example of agreement on a basic goal 
but disagreement on a subsequent level of goals. Most people find 
little to argue with in the statement that improved health is a basic 
social goal of this country. Differences arise, however, in the attempt 
to state intermediate or subsidiary goals. Many physicians, for ex
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ample, believe that an essential intermediate goal is that the medical 
profession retain a high degree of autonomy. This is a necessary goal, 
they feel, in order to make progress to the higher goal of improved 
health. Other people or groups appear to hold a somewhat different 
view of the level of medical professional autonomy that is necessary 
for maximum progress toward the higher goal. The proliferation of 
government and private sector programs designed to increase the 
amount of scientific examination of medical technologies is in some 
instances a lessening of professional autonomy, yet their advocates 
view the existence of these methods of evaluation as a desirable goal 
in the movement toward ensuring better health.

This example also illustrates a key aspect of intermediate goals: 
with the exception of ultimate goals, all goals are inextricably meshed 
with mechanisms for moving in desired directions. It is impossible 
to meaningfully separate the journey from the destination. Any state
ment about an intermediate goal along the path to the goal of better 
health involves a statement of “how” to move toward a better health 
state. Better health itself may be subordinate to the goal of happiness 
or contentment or some similar personally defined ultimate state. By 
stating that good health is a goal, one is indicating belief that attaining 
better health is a way to move toward the goal of happiness or some 
higher goal; it is itself a “how.” Viewing most goals, then, as other 
ways of expressing the concept of “how to move” increases the im
portance of experimentation and other methods of identifying and 
evaluating methods of moving from the present state to a desired new 
state.

The Current State

Perceptions of the current state of aspects of society or its institutions 
determine whether a policy question will be raised. Such perceptions 
take on meaning only when viewed against desired states or goals. 
One objective of policy analysis in general, including technology 
assessment, is to provide or improve perceptions of the current state. 
It may also be used, as technology assessment is in particular, to 
estimate or predict future states under certain assumptions. These 
definings or refinings of the perception of the status quo, and the 
consequently perceived disparities between that state and the desired
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one, exert considerable influence on the role of experimentation. Those 
perceived disparities are in effect statements of problems or oppor
tunities to be acted on. Will the problem be defined as one that is 
susceptible to experimentation during the search for solutions? Or 
will the problem be defined as essentially political or ethical, with 
respect to which experimentation is viewed as playing a lesser role?

Moving toward G oals or Desired States

We have already mentioned that methods of moving toward goals 
are themselves intermediate goals. In this section, however, we will 
consider them only as mechanisms for moving from one state to 
another.

Many of the mechanisms are obvious. All the programs mentioned 
in the section of this paper on using technology assessment have been 
established to act as mechanisms to move society or at least the health 
care system in desired directions. Mechanisms are often expected to 
play multiple roles. The health planning program, for example, is 
charged with improving access while at the same time being concerned 
with the quality and the cost of health care services. There is dis
agreement on whether the health planning program is a desirable or 
proper mechanism. Similar disagreement is often voiced regarding 
many other mechanisms for change in health care. We will not enter 
those debates, but we will point out how well such disagreements 
illustrate the subjective nature of the policy process. The appropri
ateness of health planning as a means of implementing policy depends 
on a succession of value judgments: what are the desired movements 
to be made, what should the nature of an implementing mechanism 
be, how should we evaluate the resultant movement and its value, 
and so on. And, as Vickers (1965) argues, things resting on value 
judgments cannot be proven; they can only be approved as correct 
or disapproved as wrong on the basis of further value judgments. The 
legitimacy of mechanisms stems from the magnitude of societal ap
proval they possess. Further, we believe that the extent to which 
experimentation and other forms of analysis represented by or used 
in technology assessment are accepted and used will be determined 
not only by how “ technical” the mechanism’s field is but also on the 
degree of value approval that the mechanism can claim.
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Role o f Technology Assessment 
an d  Experimentation

There are three principal points in this idealized process for developing 
policy where assessment, including experimentation, can play a critical 
role. The first is in the identification of current or potential splits 
between actual and desired states of society, its institutions, or other 
aspects. In this sense, assessment’s value lies in testing assumptions 
about reality. Technology assessment in particular was developed with 
the goal of predicting possible future implications of technological 
change and therefore is designed to provide perceptions of potential 
problems.

A second role is the use of experiments or other forms of assessment 
in the change mechanisms. An example of this role is the use of 
controlled clinical trials in the Food and Drug Administration’s process 
for regulating the market introduction of drugs and devices. This 
represents a direct use of experimentation. An example of an indirect 
use is provided by the experiments in which the Health Care Financing 
Administration (HCFA) sometimes engages, with respect to different 
types of reimbursement methods. In this case, experimentation is used 
to help determine what specific changes could be made to improve 
the ways in which the mechanism, or program, operates.

Whether or not experimentation is used directly or indirectly, and 
whether or not some form of technology assessment is used to guide 
manipulations of policy-implementing mechanisms, it is essential to 
evaluate the impact of the mechanisms. This is the third area in which 
experimentation and technology assessment can play a role. In the 
case where experimentation has been used indirectly, as with the 
HCFA example above, those same experiments or further experiments 
of a similar kind can serve as one of the evaluating mechanisms. In 
the case of HCFA, a reimbursement method experiment could yield 
information on the results of the changes in those methods, while 
in fact being the instrument of those changes. Generalizing from this 
example, we would argue that demonstration programs often have 
the potential to serve as this kind of experiment, yet they are very 
often not seen as such. As a result, the sponsors of the demonstration 
are frequently left with a great deal of data but little usable information 
on, for example, what specific elements of the demonstration produced 
the resulting changes in the subject of the demonstration.
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In the case of experimentation used directly (as by FDA), technology 
assessment could perhaps play a role in the evaluation of the effects 
of the overall FDA program for drug or device approval, including 
the role and effect of experiments (the controlled trials) used in the 
program. By emphasizing the dangers of evaluating FDA on narrow 
grounds of any sort— e.g., on the drug lag alone, or on the number 
of harmful drugs allowed on the market, or on the economic impacts 
of drug regulation— a technology assessment might be able at least 
to identify the range of medical, economic, ethical, political, and 
social factors affected by, and in turn affecting, the operations of 
FDA. These factors may not all be quantified, but they might be 
identified and characterized. And their open consideration in relation 
to one another might suggest possibilities for experiments in drug 
regulation reform as well as factors that should be considered in any 
experimental evaluation of reform.

Examination of these three roles for experimentation/technology 
assessment in the development of policy demonstrates one of the most 
obvious statements about experimentation and assessment: their prime 
goal is to produce not just information but to produce information 
that is usable in and useful to the process of developing, imple
menting, and evaluating policy. Obvious; but frustrating. Frustrating 
because the health policy process badly needs relevant and valid in
formation. But as we pointed out earlier, that type of information, 
at least in regard to medical technologies, is infrequently generated, 
even less frequently used, and ultimately may be very difficult to 
generate.

An example of this dilemma is the unfulfilled promise of cost- 
effectiveness analysis. Decision makers in health care need information 
on the costs and the benefits or effectiveness of alternative programs 
or technological applications. Nearly every health care program of the 
Department of Health and Human Services currently has the authority 
to conduct or fund studies of cost-effectiveness. Very few, however, 
do so (Office of Technology Assessment, 1980a). This statement, of 
course, fails to take into account the, in all likelihood, large number 
of decisions that are in part made on informal and “unsophisticated” 
comparisons of positive and negative consequences, a sort of part- 
intuitive, part-quantified analysis. The ubiquitous back of an envelope 
is perhaps being passed from office to office in the Public Health 
Service. Yet this type of assessment is not what the proponents of
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cost-effectiveness analysis have in mind, and it is not the theoretical 
ideal of experimentation or of technology assessment. The reluctant 
administrators of, for example, the Public Health Service may be 
representing rationality in this case, however. Just as they may not 
be ready for cost-effectiveness analysis, so too is cost-effectiveness not 
ready for them. It has serious methodological flaws, some of which 
are due to its newness in the health area and so might be lessened, 
and some of which are inherent in the technique. The theoretical 
ideal of using experimentation or technology assessment, in the form 
of cost-effectiveness analysis, becomes tarnished in varying degrees 
when faced with the complexities of the decision-making world, with 
its political undercurrents and its numerous disagreements on goals 
and methods of attaining them.

Which leads us to experiments on methods of experimentation or 
on methods of assessment. Because of the increasing attention being 
paid to medical technology as a policy issue, especially to the costs, 
efficacy, and safety of those technologies, the country has set about 
institutionalizing technology assessment. OTA is part of that trend; 
so is the National Center for Health Care Technology, the Office of 
Medical Applications of Research at NIH (consensus development 
conferences), the interagency task force on health care technology of 
the Department of Health and Human Services, and many other 
organizations in the government and in various nongovernmental or
ganizations, such as committees within several medical specialty so
cieties. The overall purpose of this activity is hazy, however, and at 
times we seem more concerned about how to organize the activities 
than about why we undertook them and of what value they will be 
in five or ten years. We are in effect combining the two special types 
of experimentation that were mentioned at the beginning of this 
paper. First, all this activity is an experiment on experimenting or 
assessing. All the involved agencies and groups are generating and 
synthesizing and, sometimes, disseminating information about poorly 
understood phenomena (e .g ., the efficacy and safety of many medical 
technologies). At the same time, this activity represents an example 
of an uncontrolled and unintended experiment. It is not, to our 
knowledge, seen as an experiment by any significant number of people. 
This unseen experiment possesses the danger of leaving us very near 
where we were when it started. If it is not recognized for an experiment
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in social policy-making or policy-assisting, then it will not be eval
uated as such. Criteria will not have been prepared in advance for 
eventual use in evaluating the effects or impacts of the growing amount 
of activity. And those criteria can be prepared with relevance and 
validity only if this experiment is seen in relation to the policy process 
that it is intended to serve.

It is not our intent or task here to begin the design of such an 
evaluation. We hope that the importance of that task is recognized 
and that some initial efforts in that direction can be stimulated.

Conclusion

In its comprehensive forms, technology assessment has been little used 
in the health policy process. When viewed as a more narrow form 
of policy-related research, however, technology assessment has long 
been a part of that process. Efficacy and safety assessment, and to a 
lesser extent, cost-effectiveness analysis, play an increasingly important 
role. And the role of experimentation in these forms of research is 
growing.

Although the resources devoted to assessment are increasing and 
its importance is being more widely recognized and accepted, the 
amount of effort is still small. The experience with using the results 
of studies of efficacy, safety, and costs in policy decisions is limited, 
with a few exceptions, and leaves us with serious unknowns about 
how best to organize the growing effort in assessment.

Thomas (1974:31) predicted this state of affairs years ago: “When, 
as is bound to happen sooner or later, the analysts get around to the 
technology of medicine itself, they will have to face the problem of 
measuring the relative cost and effectiveness of all the things that are 
done in the management of disease. They make their living at this 
kind of thing, and I wish them well, but I imagine they will have 
a bewildering tim e.”

That statement is impossible to refute. Yet, it does not detract 
from the necessity of the undertaking. It highlights the unknowns 
and the difficulties. And it implies the critical role that experimen
tation must come to play as we sort our way through the planning, 
conduct, and use of technology assessment.
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