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THE USES OF MODERN TECHNOLOGIES: PROBLEMS AND
PERSPECTIVES FOR INDUSTRIALIZED AND

DEVELOPING COUNTRIES!

David Banta?

The way medical technology is selected, developed, and deployed in any country
is bound to have an important impact on public health. Relatively few efforts
are being made to assess medical technology in most Latin American countries
today. However, in many cases it would appear possible to have a program that
tdentified technologies needing assessment, sought information from various

sources, and prepared guidelines or rec

dations based on this information.

This would not have to be an expensive pracess, but it would appear to be one
that could prove very useful.

As an aid to policy-making in the health
care system, technology assessment has gained
increasing attention in recent years. Such
technology assessment addresses the funda-
mental problem faced by all countries: alloca-
tion of scarce resources. In 1980 the subject of
resource allocation and health technology as-
sessment was examined at a conference spon-
sored by the Rockefeller Foundation and the
Office of Technology Assessment of the
United States Congress (7). However, the
papers at that conference dealt primarily with
the problems faced by industrialized coun-
tries, while those at our present meeting‘ will
focus upon the problems faced by less devel-
oped countries.

We have many reasons to be optimistic
about medical technology. We need technolo-
gy in the health care system. We need new
technology. And it is technology that offers the
hope of improving the health of our peoples
through the health care system. Consider the
case of vaccines and antibiotics used against
infectious diseases, for example. We now have

1Based upon a paper presented at a meeting on Assess-
ment of Modern Technologies in the Americas held at
Brasilia, Brazil, on 14-18 November 1983. Also appear-
ing in Spanish in the Boletin de la Oficina Sanitaria Panamer-
wana 96(6), 1984.

Deputy Director, Pan American Health Organiza-
tion.

preventive and/or treatment measures for the
following infectious diseases: measles, rubella,
whooping cough, diphtheria, syphilis, gonor-
rhea, many pneumonias, typhoid fever, teta-
nus, puerperal sepsis, neonatal infections, in-
fant diarrheas, and many others. Consider
chronic diseases. We now have technology to
control pellagra, rickets, scurvy, erythroblas-
tosis fetalis, Addison’s disease, juvenile diabe-
tes, and certain types of cancer, among others.
Many advances have appeared over the past
few years. We have diagnostic tools un-
dreamed of 20 years ago. We have new tech-
nologies for rehabilitation and for improving
people’s ability to function.

On the other hand, in some ways technolo-
gy seems to be out of control. Even in the
United States, policy-makers have begun to
realize that it is not possible to do everything.
The central problem is one of limited re-
sources. No society is rich enough to do every-
thing in any sector. The United States is al-
ready spending more than 10% of its gross na-
tional product on health services, and many
people feel that this percentage cannot rise
much higher. Even at that, many needs are
unmet. Mental health services are poor. Ser-
vices for the handicapped are poor. Long-
term care services are poor. We have invested
in curative technology even beyond the point
where one could hope for small gains, while
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ignoring many possibilities in other areas of
health technology. Perhaps this is what people
mean when they speak of the ‘‘technological
imperative.’’

I believe that this reflects the priorities of
our people, who are inappropriately optimistic
about the benefits to be gained from curative
technology, especially that provided by spe-
cialists. This is not intended to be a statement
against specialization. Specialized providers
and specialized technology are very important
parts of the health care system. The question
is one of balance: Where do we invest our
limited resources?

One does not have to be a government of-
ficial or to work for an international organiza-
tion in order to feel profound disquiet about
the present scene. Some few years back a dis-
tinguished physician and cancer researcher in
the United States, Dr. Lewis Thomas, had
this to say:

Halfway technology [represents] the kinds of
things that must be done after the fact, in efforts to
compensate for the incapacitating effects of certain
diseases whose course one is unable to do very
much about. It is a technology designed to make up
for disease, or to postpone death.

The outstanding examples in recent years are the
transplantations of hearts, kidneys, livers, and
other organs, and the equally spectacular inventions
of artificial organs...

In fact, this level of technology is, by its nature,
at the same time highly sophisticated and profound-
ly primitive. It is the kind of thing that one must
continue to do until there is a genuine understand-
ing of the mechanisms involved in disease. In
chronic glomerulonephritis, for example, a much
clearer insight will be needed into the events
leading to the destruction of glomeruli by the im-
munologic reactants that now appear to govern this
disease, before one will know how to intervene in-
telligently to prevent the process, or turn it around.
But when this level of understanding has been
reached, the technology of kidney replacement will
not be much needed and should no longer pose the
huge problems of logistics, cost, and ethics that it
poses today. (2)

Dr. Halfdan Mahler, Director-General of
the World Health Organization, had some-
thing similar to say:

Health technology can be divided into three main
types—fundamental, palliative, and placebo. Most

countries that set essential care for all as their
urgent health goal will have to restrict themselves to
fundamental health technology that provides solu-
tions without frills. In too many instances, health
technology is either selected by individuals whose
professional goals bear little resemblance to soci-
eties’ health needs, or it is accumulated in a fortui-
tous and haphazard fashion. (3)

So the important question concerns how to
develop, select, and deploy technology to meet
human needs within the limits of resources.
All countries are now grappling with these
issues. The differences for a country like
Brazil, I would say, are more of intensity than
of kind. Brazil’s resources are more limited
than those of the United States. This means
that the choices to be made are harder. But the
methods for making those choices should have
general application.

Dr. Mabhler addressed the problem of choice
by asking four questions:

1) Is it possible to assign health resources within
a country on a problem-solving basis using different
mixes of preventive, curative, promotive, and reha-
bilitative action?

2) What medical interventions are truly effective
and specific for prevention, treatment, or rehabili-
tation, as measured in objective terms?

3) Can such medical interventions and the risk
groups to which they should be applied be described
objectively and in such a manner that the amount
of skill and knowledge required for their application
can be assessed?

4) Is it possible to design a health care establish-
ment to carry out the above tasks which will result
in the most meaningful interventions reaching the
greatest proportion of persons at risk, as early as
possible, at the least cost, and in an acceptable
manner? (4)

Needless to say, I will not try to answer all
aspects of these important questions. How-
ever, I will address portions of them. One of
my tasks in this presentation is to describe
how technology finds its way into the health
care system of Latin America. In doing that, I
will suggest that present patterns are not opti-
mal and will cite a variety of problems that
need to be addressed. The solutions to those
problems depend on changes in existing poli-
cies toward medical technology. And one of
those policies, which contributes in its own
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right to wise policy-making, is the policy of
technology assessment.

Technology and Technology Transfer

Before describing technology assessment in
a preliminary way, it is worth attempting to
define technology. Some people may have
been surprised that I included drugs and vac-
cines in my discussion of technology. Basical-
ly, however, technology means ‘‘applied
knowledge,’’ or ‘“‘application of scientific or
other organized knowledge to practical
tasks.”” Using this kind of definition, the U.S.
Office of Technology Assessment has 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 are delivered’’ (5).

Now, where does technology come from?
Technology results from a complex process
that has been described (6) as having seven
steps:

1) Discovery, through research, of new knowl-
edge, and relation of this knowledge to the existing
knowledge base.

2) Translation of new knowledge, through ap-
plied research, into new technology, and develop-
ment of strategy for moving the technology into the
health care system.

3) Evaluation of the safety and efficacy of new
technology through such means as controlled clini-
cal trials.

4) Development and operation of demonstration
and control programs to demonstrate feasibility for
widespread use.

5) Diffusion of the new technology, beginning
with the trials and demonstrations, and continuing
through a process of increasing acceptance into
medical practice.

6) Education of the professional and lay commu-
nities in use of the new technology.

7) Skillful and balanced application of the new
development to the population.

This model offers a logical description of the
process and suggests ways to intervene. How-
ever, it is important to realize that this is a
grossly simplified model. Many technologies

develop much more empirically through prac-
tice, as in the case of surgical procedures, for
example. And many technologies in fact are
not carefully assessed for efficacy and safety.

The important point, however, is that tech-
nology is developed somewhere, and that it
largely develops out of knowledge derived
from basic and applied research. How much
of such research do Latin America and the
Caribbean support? The answer is not much.
A 1979 study by the Vienna Institute of De-
velopment (7) found that the world’s expendi-
ture on all research and development was
almost US$100 billion. More than one-third
of that amount was spent by the United States
and Canada. The developed countries togeth-
er were responsible for about 97 % of the total.
South and Middle America, on the other
hand, invested only US$902 million, or less
than 1% of the total. Perhaps 10% of that
amount went for health-related research and
development. Not only that, but reports to
PAHO indicate that investments in research
and development are falling. Thus, it seems
clear that Latin America and the Caribbean
are unlikely to develop much of their own
technology, at least by traditional means, in
the foreseeable future.

This may be confirmed by looking at pre-
vailing patterns of exports and imports. Drugs
have been studied fairly thoroughly. In 1981
and 1982 the United States exported more
than US$200 million in pharmaceuticals to
South and Central America (8). Although
some countries in Latin America have local
pharmaceutical industries, no country in
Latin America has a positive balance of pay-
ments in the area of pharmaceuticals. In 1978,
for example, Brazil exported US$40 million
worth of pharmaceutical products while im-
porting US$215 million (9).

Trade in medical devices has been studied
much less thoroughly than trade in pharma-
ceuticals. However, the same pattern exists.
PAHO recently obtained data from the U.S.
Department of Commerce relating to this
matter. These data indicate that as of 1981 the
United States was exporting US$363 million
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in medical equipment to the countries of Latin
America and the Caribbean. Although the
world economic crisis has affected these ex-
ports, the total figure was still US$307 million
in 1982, .

Limiting the data to one country, Brazil im-~
ported US$32 million in medical equipment
from the United States in 1981 and US$28
million in 1982. More specifically, Brazil
spent about US$2.9 million on pacemakers in
1981 and US$1.5 million in 1982; it spent US
$2.3 million on electromedical therapeutic
equipment in 1981 and US$1.9 million in
1982; and it spent US$2.6 million on parts for
electromedical equipment in 1982. The point
is that what economists call ‘‘machine-em-
bodied technology’ is still being developed
largely in the industrialized countries and is
being imported by less developed countries,
even countries as developed as Brazil.

Other kinds of technology transfer involve
the transfer of skills and knowledge. Such
transfers are not so easy to document and
quantify. However, it is well-known that thou-
sands of physicians and other health care pro-
viders from Latin America and the Caribbean
have been trained in the United States and
Europe. Many take continuing education
courses and pursue residencies. Of course, it
may be questioned whether the technologic
skills obtained through these educational ex-
periences are appropriate for the countries of
Latin America.

Then there is knowledge transfer. The tra-
ditional method for moving knowledge to
those who need it is through the written
word—through books, reports, and journals.
The countries of Latin America and the Carib-
bean have problems in this area. To begin
with, only 3% of the world’s professional
medical journals are published in Latin Amer-
ica (10). Furthermore, within Latin America,
Brazil and Mexico account for more than half
of the titles. In addition, medical journals and
books are too expensive for many professionals
in Latin America to obtain. Even medical
school libraries have difficulty, and hospital
libraries are rare.

Also, because of recent economic condi-
tions, many such libraries have drastically re-
duced their journal subscriptions and book
purchases; indexing systems, despite the pio-
neering work of the Regional Library of Med-
icine (RLM) in S3o Paulo, are generally
underdeveloped; and copies of articles are ex-
pensive. Thus, not only is knowledge largely
developed in the United States and Europe,
but the knowledge flow to Latin America and
the Caribbean tends to be uncertain and
erratic.

The Health System and Medical
Technology

Many problems in the area of medical tech-
nology arise because of the nature of our
countries’ health systems. In this regard, the
United States has much in common with
Latin America. For example, in 1971 the
Secretary of the United States Department of
Health, Education, and Welfare made this
statement:

I should like to suggest that our present concern
is a function of two broad problems. The first is the
inequality in health status and care, and in access to
financing. The other is the pervasive problem of ris-
ing medical costs... The indices of general improve-
ment in health pale in importance when we look
behind them and see that the poor and non-whites
are doing far worse than whites and those with de-
cent income... When we look beyond our borders
and compare ourselves with other nations, any
sense of accomplishment over our long-run gains in
health status is mitigated by the fact that other ad-
vanced nations are doing better than we are... (11).

In 1973, the Research and Policy Commit-
tee of the Committee for Economic Develop-
ment, representing many leading North
American corporations and banks, made this
statement:

First, faulty allocation of resources is a major
cause of inadequacies and inequalities in the U.S.
health services that result today in poor or substan-
dard care for large segments of the population.

Second, the task of assuring all people the ability
to cope financially with the costs of health care has
been made realizable by the substantial base of
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coverage now provided by both private and public
insurance plans.

Third, unless step-by-step alterations are made
in the means of delivering services and paying pro-
viders, closing the gaps in financing would over-
burden an inadequate system and offer little pros-
pect of materially improving the quality and quan-
tity of medical services or the health of the Ameri-
can people. (12)

The United States health care delivery sys-
tem is characterized by fragmentation, lack of
coordination, emphasis on acute-disease hos-
pital-based care, and underdevelopment of
primary care and preventive services. All of
these criticisms can also be directed at most
countries of Latin America.

One problem that is particularly marked in
Latin America is the multiple sponsorship and
resulting fragmentation of medical care ser-
vices. The typical health system is a complex
of private care services, social security ser-
vices, public services, and others (13). The per
capita resources going into each of these sub-
systems vary widely, with by far the most go-
ing into the private systems, and by far the
least into the public systems. Within this con-
text, services in the rural areas tend to be
undeveloped or absent altogether; and the
coverage provided by the social security ser-
vices is generally poor, with many types of
workers and their families being excluded.

A simple example may help to illustrate
some of the implications all this has for tech-
nology. One of the most useful and cost-effec-
tive health technologies is immunization.
Studies in the industrialized countries have
shown that many vaccines actually save
money, by preventing disease and thereby
avoiding medical care costs. Even in the least
developed situation, where medical care may
not exist, vaccines offer an economical way to
prevent human suffering and death. How-
ever, few countries have high rates of child-
hood immunization. For example, Brazil has
achieved a poliomyelitis vaccination rate ap-
proaching 100%; but the proportion of Bra-
zilian children less than one year old who have
been immunized with DPT is only about
53%, and the measles vaccination rate is only

64% (14). Furthermore, there are few coun-
tries in the Americas that can report figures as
good as these.

It is also easy to find technological problems
in the hospital-based portions of the health
system. While such problems have not been
well-studied or cataloged, it is known that hos-
pitals have been built but never opened for
lack of demand or financing. In some cases
medical equipment has been purchased but
never uncrated for lack of money or expertise.
It has been estimated that 30% of all the medi-
cal equipment in Brazil is out of service for
lack of maintenance and spare parts. And a
study performed in Colombia found that 96 %
of the medical equipment imported from 1973
to 1979 was not functioning in 1981,

As stated in a recent PAHO publication:

The experience of the sixties showed that applica-
tions of technological progress did not in most cases
produce the benefits observed in the industrialized
countries where the technology had been developed.
It became evident that the health systems of the Re-
gion’s developing countries had certain features
that would make much of that technological prog-
ress irrelevant. It is not enough for an effective vac-
cine to exist if it cannot be used, or if prevailing
human and environmental factors cause it to be
used improperly. ‘‘Technological transfer’> has
been the most widespread means of bringing tech-
nological development into the Region’s develop-
ing countries. In practice it has consisted in the un-
critical acceptance and indiscriminate, wholesale
acquisition of technologies rather than of knowl-
edge, without any regard for their actual usability,
suitability, efficiency, or effectiveness. (15)

The ultimate solution to these problems
must emerge from the health care delivery sys-
tem. However, governments have developed
a system of policies to channel technological
development and to promote change in the
health system itself. The section that follows
will suggest how these policies can improve
the present situation.

Policies toward Medical Technology
One can examine policies related to medical

technology in a very broad context. Our im-
mediate concern here, however, is with poli-
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cies that relate to medical technology in a
direct and specific way. In general, such poli-
cies fall into four sets that correspond roughly
to the stages of technology development. The
four sets of policies are as follows: (1) research
and development policies; (2) evaluation poli-
cies; (3) policies regulating safety and efficacy;
and (4) policies governing medical technology
investments and use.

Research and Development

It is important to realize that most govern-
ments have explicit policies concerning the re-
search and development of medical technolo-
gy. However, one of the characteristics of bio-
medical research in Latin America, particular-
ly that conducted in universities, is a tendency
toward basic research at the expense of applied
research (75). It is true that recent trends have
tended to favor applied research seeking more
immediate improvements in people’s health
status. Nonetheless, such research is generally
oriented to the dominant patterns of medical
practice, especially treatment of acute disease
cases and hospital care.

At the policy level, common research and
development problems that have been identi-
fied by various working groups are a lack of
clearly defined health research policies and the
fragmentation of institutions doing research,
leading to situations where there is little coor-
dination or communication. The lack of medi-
cal journals alluded to earlier exacerbates this
problem.

A very important question that has not been
clearly answered is whether existing resources
can be used to produce a more appropriate
technology. Naturally, existing applied re-
search is already producing useful innova-
tions. In general, however, scientific research
has not been steered toward the search for
local problems, their causes, and solutions
that are relevant and appropriate for the coun-
try involved. Local innovation has not been
encouraged in the past, although that seems to
be changing now.

Overall, there is a need to study this issue

and to discover examples of appropriate tech-
nology. One such example that can be cited is
the development of appropriate technologies
for delivering babies that was carried out in
Montevideo, Uruguay, at the PAHO-affili-
ated Latin American Center for Perinatology
and Human Development (76). (The technol-
ogies involved are based on natural modes of
delivery and include such procedures as allow-
ing women in labor to move about and to
assume positions most comfortable for them-
selves.) Another example is development at
Cali, Colombia, of simplified surgical proce-
dures that can be performed on ambulatory
patients. The existence of other examples,

pﬂrhnns manv of them. can be assumed. but
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to date few of them have been identified and
publicized.

The ‘‘appropriate technology’’ approach
does not end importation of technology, nor
does it lead to a conclusion that capital-inten-
sive technology is bad. What it does do, hope-
fully, is lead to mechanisms for acquiring
technologies that are most appropriate for
modifying and adapting those technologies
that are needed, and for developing a capacity
to generate those not available internationally.
It also implies developing much better systems
for distributing biomedical and health-related
information. The Director of the Pan Ameri-
can Health Organization has stated that this
latter is one of PAHQO’s highest goals.

FEvaluation

Policies in this area are scarce. In the
United States, the 1975 development of an
evaluative ‘‘health program”’ in the Office of
Technology Assessment was a landmark
event, as was the national government’s tem-
porary creation in 1978 of the National Center
for Health Care Technology.

Many other industrialized countries have
developed explicit policies regarding evalua-
tion of medical technology since the mid-
1970s. For example, Australia now has a na-
tional committee and Sweden has a national
program. The World Health Organization,
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working through its Copenhagen office, has
developed a network of those interested in
medical technology and its evaluation, which
includes members from most of the European
countries and the United States; nonetheless,
these efforts are still in the early development
stage, and their impact has been very limited.
Honduras established a Health Tcd"nuuuusy
Division at the Ministry level in 1982, with an
associated intersectoral advisory committee.
As vyet, however, it appears that no Latin
American country has an explicit policy or
program concerned with the evaluation of
medical technology. The result has been a lack
of up-to-date, accurate, and comprehensive

in ati at 1 vhen decisions have to
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be made about technology. Therefore, deci-
sions are not being made on the basis of the
best scientific and medical knowledge avail-
able; instead they are being based on other
things, including clinical experience and polit-
ical power.

Regulation of Safety and Efficacy

Some sort of safety and efficacy regulation
of medical technology is probably being per-
formed by every country in the world. In the

United States (Irnga must be qnl’npr‘hﬂr‘ to ex-

tensive cllmcal testing—including ra.ndomlzed
clinical trials to demonstrate efficacy——before
they can be released for marketing. All indus-
trialized countries have similar systems,
although probably no country requires such
rigorous drug testing as the United States.

The U.S. also regulates the safety and effi-
While randomized

cacy of medical devices.
studies are not usually required, data must be
presented to the United States Food and Drug
Administration documenting efficacy and
safety before a company can market a new
device. Few countries regulate medical devices
directly, although health authorities may
examine an item’s efficacy and safety in the
course of procurement decisions.

In Latin America, mandatory registration
of new pharmaceuticals with the government
usually provides the basis for regulation (9).

This registration process varies greatly from
country to country, but in virtually all cases
little or no original testing is performed. One
notable exception to this statement is Brazil,
where the Central de Medicamentos has a strong
quality assurance program for drugs. The
U.S. Food and Drug Administration cooper-
ates with the countries of the hemispuere to
ensure that they have the data they need on
drugs marketed in the United States. Medical
devices are not regulated for safety or efficacy
in Latin America.

Investment and Use

Decisions to invest in and use medical tech-
nology are exceedingly complex, and the pro-
cesses involved vary greatly from country to
country. At the same time, the complex of

policies dealing with these decisions is exceed-
ingly important (17).

To begin with, however, it should be noted
that government regulatory efforts do not deal
with medical and surgical procedures. If the
government is to influence this area at all, it
must critically examine policies that can affect
physician behavior.

Also, the essence of the problem is how
......... That is, there seems little
to be gained if a government stimulates the
development of a new technology and then
does nothing to ensure its use. And since it is
the use and overuse of technology that costs
the system a great deal, controlling costs
means controlling and channelling use.

Most Latin Americans have at least theoret-

ical access to health care services.

tm‘hnn]no—y 1z used. That is

However,
most of these services are provided through
some sort of public program. This means that
decisions to use particuiar technologies are
often not made by the individuals who wish to
use the services. Rather, they are made by
those who control the systems, often through
explicit policies. In other words, collective
constraints are possible, and in fact are ap-
plied often.

Within this context there exists a range of
collective constraints—from direct prohibition
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of a given technology (or direct orders to use
some alternative) to indirect controls such as
budgetary and fee constraints. Which of these
may be applied in Latin America depends en-
tirely on local circumstances. Clearly, the
public health system makes purchasing deci-
sions, and it may also decide to begin pro-
viding a certain service or to increase the ex-
tent to which that kind of service is being pro-
vided.

For example, a few months ago the head of
one country’s public hospital system was in
the United States to discuss acquiring com-
puted tomography (CT) scanners for his
system. Likewise, the social security system
provides services that must be planned in
some way. The point is that policies can be ex-
amined for their impact on technology and
can be explicitly changed and used to effect
technological changes in the system.

Assessing Medical Technology

One type of research on medical technology
that has gained increasing visibility in the
U.S. is the evaluation of such technology’s
benefits, risks (5), and costs (18). However,
despite this visibility and despite the availabil-
ity of good methods, relatively little actual re-
search of this kind has been performed.

The largest U.S. agency by far that supports
medical technology assessment is the National
Institutes of Health (NIH). In 1979, the NIH
invested US$136 million in 986 clinical trials
(19). These trials were aimed primarily at
demonstrating efficacy and safety. Other U.S.
Government agencies invest smaller amounts
in such studies. In addition, regulatory pro-
grams dealing with drugs and medical devices
produce a great deal of useful information.

This matter of medical technology assess-
ment has received increasing attention in a
number of other countries, although the in-
vestments made have been relatively small.
The existing priorities seem oriented to treat-
ment, especially drug treatment. Overall, the
United Kingdom appears to support more
randomized clinical trials per capita than any

other country in the world (77). Other coun-
tries more or less active in this field include
Australia, Denmark, Italy, Norway, and
Sweden.

Aside from studies conducted under WHO
auspices, few clinical trials have been per-
formed in Latin America, partly because such
trials are expensive, difficult to organize, and
hard to administer.

Worldwide, cost-assessment and cost-effec-
tiveness analyses are done even less frequent-
ly, and investments in such studies are small
in all countries. Nevertheless, the number of
such studies may be growing because increas-
ing interest in the benefits gained from societal
investments in health care is causing policy-
makers to request them.

Overall, it is important to realize that
methods are available for assessing medical
technology, particularly with regard to effica-
cy and safety. The cost and cost-effectiveness
of such technology can also be usefully as-
sessed, although a greater number of method-
ologic and data problems must be faced. In
addition, broad social implications can be ex-
amined before a given technology is em-
ployed.

Of course, assessment by itself cannot solve
the problems identified earlier as being asso-
ciated with technology. Resolution of those
problems requires a policy framework and a
well-organized, well-planned health care de-
livery system. But given the existence of a
sound policy framework, technology assess-
ment can be a very useful aid to policy-
making. While such assessment will rarely
lead inevitably to a clear-cut choice, it can
provide information that is both valid and
useful to the policy-maker.

A Model for Medical Technology
Assessment

Historically, medical technology assessment
has developed incrementally in response to
specific demands. In many cases, the specific
methods and programs devised have contrib-
uted to public health; however, these various
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different responses to specific problems do not
constitute a coherent, sensible system for
assessing all classes of medical technology. For
example, the present approach to medical
technology assessment in the United States is
characterized by multiple participants from
the public and private sectors, and by uncoor-
dinated activities. The large number of medi-
cal technologies already in use, together with
thousands of new technologies appearing
every year, serves to further complicate the
situation.

In examining this situation, the Office of
Technology Assessment found that a strategy
was needed to guide the selection and imple-
mentation of components that would provide
a coordinated system of medical technology
assessment (19). It conceived of the system as
being founded upon the social values and re-
sources available in a free market economy,
coupled with the social responsibility to make
safe and effective medical care available. In
my view, the general model developed by this
office has applicability to virtually all coun-
tries, and can also provide useful guidance for
international organizations such as PAHO.

An ideal system for assessing medical tech-
nology can be conceived as an information
flow with the following four stages of assess-
ment:

1) Identification—monitoring of technologies,
determining which need to be studied, and deciding
which to study.

2) Testing—conducting appropriate analyses or
trials.

3) Synthesis—collecting and interpreting exist-
ing information (including the results of the testing
stage) and in most cases making recommendations
or judgments about appropriate use.

4) Dissemination—providing the synthesized in-
formation, or any other relevant information, to the
appropriate parties who are to use the medical tech-
nologies in question or make decisions about their
use.

Identification. The decision to conduct a tech-
nology assessment must be preceded by iden-
tification of the technologies to be assessed and
the setting of priorities among candidate tech-
nologies. Such identification can be accom-

plished in various ways. In the case of drugs,
for example, the process of drug regulation
identifies candidates for assessment; requests
by physicians for a particular service may like-
wise point to a technology needing assess-
ment; and medical journals and other sources
of biomedical information may help identify
technologies. Regarding determination of
which technologies should have priority, these
determinations can be made on the basis of
such factors as the number of suffering people
who could be helped and the possible costs in-
volved. In the United States, technology-
related drugs and medical devices appear to be
adequately identified at present. However,
medical and surgical procedures, whether new
or old, have not been adequately identified.

Testing. The testing of a particular technolo-
gy may be limited to safety tests, or the tests
can be so wide-ranging as to include evalua-
tion of social effects. The information sought
must be tailored to that which is needed. The
United States does a reasonable amount of
testing, but it is not done on the basis of any
system of priorities. For example, preventive
technologies are seldom tested using public
funds; and technologies that might have the
greatest impact on health status, whether posi-
tive or negative, are not singled out for testing
on that basis.

Synthesis. It is necessary to synthesize the in-
formation generated during the testing stage
of the assessment process in order to provide a
convincing and responsible basis for decisions
made during all phases of a technology’s life
cycle. Synthesis activities that pertain to medi-
cal technology assessment fall into two broad
areas: (1) synthesis of the results of individual
research studies, and (2) synthesis of a body of
research findings with matters relating to
various concerns such as risk, social, ethical,
or cost factors. The first type of synthesis ad-
dresses questions about a given technology’s
safety, efficacy, or effectiveness. The latter
type of synthesis is more policy-oriented, often
seeking to set guidelines or standards for med-
ical practices or for payment policies. The
value of the latter depends on the adequacy of
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the former. But since the latter step is putting
the acquired information into a form under-
standable to policy-makers, it might be con-
sidered the most important part of the entire
assessment process.

Dissemination. Once the information has
been synthesized, it must be provided to those
who need it. Generally, this means giving it to
a particular policy-maker. It would be possi-
ble, however, to develop health policy based
on the premise that good information itself
can affect behavior. No government, as far as
I know, has used information in this way.
However, some Scandinavian governments
have developed what they call ‘‘“medical care
programs’’ for specific diseases or health con-
ditions that describe optimal practices. This is
an example of a pure information strategy,
since no other policy decisions are made to en-
force the program recommendations.

How does this model apply to a Latin
American country such as Brazil? It seems
unlikely that Brazil will choose to undertake
much testing. Health care resources are too
limited. There are more pressing needs. How-
ever, much information is available in the in-
dustrialized countries that has not been well-
used in Latin America. It would be possible to
have a program that identified technologies of
high priority, soughtinformation from various
sources (including the medical literature and
professional groups in different countries),
and prepared a set of guidelines or recommen-
dations for action based on this information.
This would not be a particularly expensive
process, but I believe that it could be very
useful.

There is also the very important question of
what PAHO should do in this area with its
limited resources. For example, it might be
possible for PAHO to develop a clearinghouse
for information about important technologies.

Concluding Remarks

In approaching a specific technology, one
needs to answer many questions. One appro-

priate set of such questions, put forward by
Black (20), is as follows:

* What are the aims of the procedure or service?

* How many people, and what kinds, might be
helped by this service?

¢ What proportion of these people actually get
help now? Who does not get help?

¢ What determines who gets the service and who
does not? Can that be changed?

¢ Does this procedure or service make any differ-
ence? If so, how much and to whom?

® What are the costs? And what are the costs of
alternatives?

* Who pays?

® What does the public—those served, those eli-
gible and not served, and those ineligible—think
about the procedure or service?

¢ What impact might the procedure or service
make on the demand or effectiveness of other proce-
dures or services?

Another set of questions that might apply to
a specific country or subregion and that need
to be addressed is as follows:

¢ What are the most important health needs?

¢ What technolagy is available (known to be ef-
ficacious) to address those needs?

® What is the present distribution of technology?

® Where has technology come from, and where
will it come from in the future?

® Are there policy instruments that can affect
diffusion of technology?

* What is the research investment in the coun-
try?

¢ Is money available to do assessments?

® What kinds of reports would be most useful for
policy makers?

¢ Who would use such reports (or syntheses) and
what would be the results?

® Can feedback mechanisms be devised to assure
constructive functioning of an assessment process?

Sometimes we almost despair of the prob-
lems facing us. The problems of sick people,
and especially the poor, are indeed frustrating
and demanding. Among our hopes are those
grounded in medical technology. But technol-
ogy brings its own problems. Included among
them are the limited financial resources avail-
able—limited resources that make intelligent
choice of which technology to use absolutely
mandatory. Technology assessment can help
make those choices.
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At the same time, little is known about how
technology is developed, acquired, and de-
ployed in Latin America. Without at least a
minimum of such information, policies cannot
be adapted so as to constructively channel
technologic change. Therefore, the develop-
ment of such information should have almost

as high a priority as technology assessment
itself. The purpose of our present conference
on modern technology? is to begin to develop
that information.

3See footnote 1.

SUMMARY

Medical technology, which holds out the promise
of improving public health, is obviously important.
Nevertheless, it is also true that in some ways to-
day’s medical technology seems out of control. In
the United States, for example, there has been in-
vestment in curative technology even beyond the
point where one could hope for small gains, while
many possibilities in other areas of health technolo-
gy have been ignored. Therefore, the important
question is how to develop, select, and deploy medi-
cal technology that will meet human needs without
overtaxing our countries’ limited resources.

In general, there are four types of government
policies dealing with medical technology, these be-
ing research and development policies, evaluation
policies, safety and efficacy policies, and policies
governing investments and use.

By and large, the nations of Latin America tend
to be in need of clearly defined health research poli-
cies and of improved coordination and communica-
tion between institutions doing applied research.
One very important research and development
question that has not been clearly answered is
whether existing resources can be used to produce a
more appropriate technology, for in general the
region’s limited scientific research effort has not
been steered in this direction.

Regarding evaluation of medical technology, it
appears that no Latin American country has an ex-
plicit policy or program concerned with the evalua-
tion of medical technology.

In the area of safety and efficacy, the mandatory
registration of new pharmaceuticals with the gov-

ernment usually provides a basis for regulation of
pharmaceutical technology in Latin America. The
nature of this registration process varies greatly
from country to country, and in most countries ex-
cept Brazil little or no original testing is performed.
Medical devices are not generally regulated for
safety or efficacy in Latin America.

Regarding investment in medical technologies
and the use of those technologies, a large share of
the health services in Latin America is provided
through public programs. This means that the deci-
sions to invest in and use certain technologies are
not dictated by the individuals who wish to use the
services, but instead are made by those who control
the systems, often through explicit policies.

Ideally, a well-coordinated system for assessing
medical technology can be broken down into four
stages: identification of the technologies to be
assessed, testing of those technologies, synthesis of
all available information, and dissemination of that
information to appropriate parties. At present,
there is little indication that any of these processes
are being performed in an extensive way in most
Latin American countries. However, in many cases
it would appear possible to have a program that
identified technologies in urgent need of assess-
ment, sought information from various sources (in-
cluding the medical literature and professional
groups in different countries), and prepared a set of
guidelines or recommendations for action based on
this information. This would not be a particularly
expensive process, but it appears to be one that
could prove very useful.
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