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Abstract. The objective of this article is to analyse the value-ladenness of technology in the context of medicine.
To address this issue several characteristics of technology are investigated: i) its interventive capacity, ii) its
expansiveness and iii) its influence on the concept of disease, iv) its generalising character, v) its independence
of the subjective experience of the patient. By this analysis I hope to unveil the double face of technology:
Technology has a Janus-face in modern medicine, and the opposite of its factual face is evaluative.
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Introduction

In order to address the issue of the value-ladenness
of technology in the context of medicine, it is urgent
to make clear what “value free” means.' “Value-free”
apparently does not mean that something is free of
being associated with values. There seems to be a
general agreement that technology is related to issues
of value. Technology has widely enhanced the possib-
ilities of acting and producing which poses the ques-
tion of how we ought to realise these possibilities
(Schrader-Frechette & Westra 1997). Rephrased we
might say that what is urges questions of ought. In this
respect technology is part of the general question of
what the good life is and clearly is associated to issues
of value. Understanding value-ladenness as anything
that poses value issues certainly answers the question
of whether technology is “value-laden”. It also replies
to the question of how this influences medicine: by
giving rise to a variety of ethical challenges technology
makes medicine “value-laden”.

However, this understanding of value-ladenness
does not add to our theoretical knowledge of
medicine.?> Even proponents of “value-free” techno-
logy will agree that technology is associated with
issues of value. In particular they argue that the values
associated with technology are values of society at
large (Bijker 1990; Hollander 1997; Tatum 1997),
certain social classes (Rothman 1997) or particular
interest groups (Vos 1991; Payer 1992; Moss 1991;
Blume 1992).

Therefore in this study “value-free” will mean that
values are aspects external to technology as such.

Correspondingly, the claim that “technology is value-
laden” will denote that values are related to technology
qua technology. Technology does not only generate
issues of value, but it is related to values as such. In
other words, if technology is value-laden, it is not only
a matter of what is, but also what ought to be, not only
of what could be done, but what ought to be done.

Hence, the objective of this study is to analyse
the value-ladenness of technology in the context of
medicine. How then, can technology be conceived
of as value-laden? There appears to be two major
approaches to answer this question. The most common
way to analyse the value-ladenness of technology is by
an overall theoretical approach. There are several posi-
tions conceiving of technology as value-laden. It has
been argued that technology represents an imperative
enforcing humans to act in certain ways. Technology,
under cover of being a mean, directs human ends and
values. This position has been labelled technological
determinism and its main issue is to investigate this
technological imperative (Ellul, 1964; Winner, 1977,
Smith and Marx, 1994).

From a phenomenological position it is claimed
that technology is part of human understanding of
being (Heidegger, 1953; Idhe, 1990). Man and his
world are shaped by technology, which is of value not
only as means for certain ends, but as a basic part of
our being.?

An alternative approach to this theoretical analysis
of value-ladenness of technology is to analyse tech-
nology’s value-ladenness from a practical point of
view: How do we recognise values of technology in
medical practice? Instead of subscribing to any of the
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mentioned monistic perspectives on technology and
value, I will try to analyse how values are related to
technology on a practical and detailed level. In other
words, I will investigate whether the monistic theories
of technology are adequate for analysing the issues of
value. In particular, I will analyse a collection of well
known examples to illustrate the wide range of value-
ladenness related to medical technology. The examples
will demonstrate how difficult it is to comprise techno-
logy’s value-ladenness within a monistic theory. As a
framework for this analysis I will investigate some key
characteristics of technology in medicine. Technology
is characterised as being:

i) Interventive: Through technology medicine has
changed from assisting the healing capacity of
nature to controlling and manipulating bodily
healing itself.

ii) Expansive: Due to its interventive capacity tech-
nology has greatly expanded the field of medicine
and increased its specialisation.

iii) Defining disease: By providing the basic
phenomena to be studied and manipulated in
medicine, technology strongly influences the
concept of disease, and hence medical action. It
defines what is diagnosed and what is treated.

iv) Generalising: It represents a general method for
diagnosis, palliation and treatment. Its ability to
generate reproducible results has made medicine a
science.

v) Liberating: Technology has made medical know-
ledge independent from the subjective experience
of the patient.

Hence, the objective is to investigate these char-
acteristics in order to analyse the value-ladenness of
technology in the context of medicine. In particular, it
will be argued that technology does not only generate
(external) issues of value, but it represents issues
of values as such. Technology is value-laden on a
constitutive level, which becomes particularly clear in
medicine.

1. Interventive medicine

Hence, one of the main characteristics of technology
in medicine is that it is interventive (interveniere). It
has come to control and manipulate the organs, func-
tions and processes of the human body. Conditions
that earlier were fatal are today treated and cured.
This interventive capacity of technology has greatly
expanded the field of medicine, and it has changed
medicine in several ways.

Firstly, whereas medicine earlier mainly was
explanatory, it has now become manipulative. The

function of humoral pathology was mainly to explain
the observed phenomena. Practical measurement of
and intervention with the processes of nature were
of little interest (Hippocrates: On ancient medicine).
The role of medicine was to explain and foresee the
processes of nature. Today its function is to inter-
vene in the observed processes. Practice comes before
theory: Interventive methods are applied if they prove
effective, independent of whether their mechanisms
are known.

Secondly, the interventive capacity has altered
the content of medicine. The explanatory entities of
assistive medicine have been replaced by the manipu-
latory entities of technological medicine. Physiology,
biochemistry and molecular biology have become
basic subjects in medicine because they identify
entities that can be manipulated. The interest, for
example in the chemical substances of the human
body, is due to the possibility of manipulating them.
Hence, the interventive capacity of technological
medicine has changed the subject matter of medical
knowledge.

Thirdly, technological medicine has strongly influ-
enced the classification of diseases. What is possible to
manipulate and treat has been defined as a disease. The
influence of technological medicine on the concept
of disease will be dealt with later. Suffice it here to
note that its interventiveness has influenced medical
taxonomy. It influences what is and what is not subject
to medical attention.

Fourthly, technology’s interventive capacity has
changed the status of medicine. Through the extended
potential of action it represents power. The medical
profession has gained power by the interventive and
manipulative capacity of technology.

Altogether, the interventiveness of technology has
altered medicine in a profound way, and this is an issue
of value in several aspects.

Evaluative aspects of interventive medicine

This is not the place to enter into a discussion of
the vast number of examples of evaluative challenges
inherent in the interventive capacity of medicine. Only
some issues will be investigated to illustrate the spec-
trum of fundamental evaluative issues: Firstly, techno-
logy challenges the concept of the patient. Secondly,
it urges medicine to define its goals, and thirdly, to set
limits to its activity. Additionally, there is an extended
responsibility inherent in the extended potential of
technological medicine.

The interventive capacity challenges the concept
of the patient. It gives rise to the question: Who is
the subject of the treatment — who is the patient?
Technological medicine involves other subjects than
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the traditional one-to-one patient-physician relation-
ship. Transplant technology forces the physician to pay
attention to the donor. Foetal surgery forces health care
professionals to balance the concerns for the mother
with the concerns for the child. In vitro fertilisation
poses similar challenges. Perfusion of a brain-dead
mother until her foetus is viable or of an anenceph-
alic child until its vital organs can be transplanted
into another baby represent similar types of eval-
uations. Xenotransplantation and cloning are other
examples. These cases illustrate how technology chal-
lenges traditional values in medicine: the personal
physician-patient relationship.

Moreover, the interventive capacity of technology
challenges the goals of medicine (Kass, 1975; Hanson
and Callahan, 1999). The case of life-sustaining treat-
ment is a widely applied example. The possibilities
for keeping comatose patients alive with respirators
forced us to answer the question of why: What is the
end of such treatment? Is it survival and extension
of life, or is it the welfare of the patient? Inherent
in issues of foetal surgery, human enhancement and
genetic engineering there reside questions concerning
the purpose of interventive treatment. The same ques-
tions are posed in cases where technological medicine
is applied in excess, is futile, or is detrimental.* If the
interventive capacities of technological medicine influ-
ence the actions and ends of medicine, they are issues
of value. They do not only tell us what is, but also
question what ought to be.’

Determination of the goals for interventive medi-
cine touches upon an additional evaluative question:
Whose goals? Does the interventive treatment serve the
patient, the relatives, the professionals or society? The
case of hypoplastic left heart syndrome might illustrate
this (Bove and Lloyd, 1996; Hagemo et al., 1997,
Kern et al., 1997). Here it is not obvious whether the
complex, painful and risky treatment with low efficacy
and effectiveness serves the benefits of the child, the
parents, the skills of the professional or society. The
difficulty of defining the goals of interventive medicine
therefore relates to the concept of who is the subject
in medical treatment. Hence, the interventiveness of
technological medicine challenges patient autonomy.

Related to this urge for defining the goals of medi-
cine due to technological interventiveness is a require-
ment to set limits to its activity. Where are the limits
to what medicine should do? When the possibilities
of treatment are substantially extended it becomes
important to know when to abstain from or when to
terminate treatment. Inherent in technology’s inter-
ventiveness there is an issue of its limits, which is
clearly displayed in medicine.

Additonally, the comprehensive capacity of inter-
ventive medicine is associated with an extended

responsibility. The thalidomide case illustrates how
the increase in interventive capacity of medicine also
increases the seriousness of its consequences if applied
erroneously. An increase in the possibility of doing
good also enhances the potential of doing wrong. The
extensive possibilities related to technological medi-
cine lead to extended responsibilities.®

So, as a result of the interventive capacity of tech-
nological medicine, the concept of patient in medi-
cine is challenged. Due to the increased interventive
capacity the goals and limits of medicine have to be
redefined, and physicians face an enhanced respons-
ibility. Altogether, what is possible in technological
medicine is related to the questions of what ought to
be done. Can implies the question of ought. Hence,
inherent in the interventive capacity of technology in
medicine we encounter issues of value. Inherent in
factual issues of how to do things, there is an evaluative
question of if and what to do. The new possibilities
force us to cope.

2. The technological expansion of medical
knowledge

Related to the expanded possibility to intervene, there
is an expanded possibility to know. Due to the inter-
ventive capacity and the widespread application of
technology, the Corpus Medicorum has become more
extensive and specialised than ever.

This has given rise to a set of demanding questions:
Is the new knowledge good or bad? Furthermore, how
is this comprehensive knowledge to be applied? For
example, is it right to clone humans, or to make hybrid
pigs for xenotransplantation? How shall we ration
technological medicine? It has been argued that the
evaluative aspects of this expansion of medical know-
ledge have been ignored (Jonas, 1985; Gadamer, 1993)
and, as a consequence, that medicine does more harm
than good (Illich, 1975; Lewis, 1977; Stewart-Brown
and Farmer, 1997; Sharpe and Faden, 1998; Fischer
and Welch 1999). Is it true that we have grown to
become technological giants, while we are still to be
considered as ethical embryos? Science and techno-
logy does not appear to liberate medicine from ethical
issues, on the contrary: “It is paradoxical, perhaps, that
to apply the creations of our newest scientific discip-
lines, physicians must reexamine the moral principles
by which they act, and turn to ethics, one of our oldest
humanistic disciplines” (Reiser, 1977, p. 55).

It is beyond the scope of this study even to sketch
the features of this technologically determined expan-
sion of medical knowledge. Only the case of predictive
testing will be employed to exemplify the expansion of
medical knowledge and its evaluative challenges.
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Predictive testing — a case study

Particular to predictive testing is that it can be used
to detect cases of disease where the patient has no
subjective experience of being ill. Such asymptomatic
diseases’ seem to be rich in evaluative consequences.
The aims of treatment are altered from removing
causes and symptoms of experienced illness to treating
unperceived disease. This represents a fundamental
epistemological and evaluative change in medicine.
Epistemologically, medical knowledge seems to be
independent of the patient’s subjective experience.
This will be discussed in detail later. Evaluatively,
the initiative of care and cure is shifted from the
patient seeking help to the health care provider offering
assistance.8 Hence, medicine seems to have liberated
itself from the initial initiative of the patient.

It has transgressed its traditional ethical basis
where a person seeks help because of pain, discom-
fort, weakness, or ailment. Furthermore, medicine’s
independence of the patient’s illness gives health care
unrestricted power to prescribe treatment. Misuse of
such power is not difficult to imagine, and how to
manage this power is obviously an evaluative chal-
lenge. Predictive diagnostics, therefore, represent a
change in the ethical status of the patient.

Additionally, some cases of asymptomatic diseases
would never have become apparent to the patient
if they had not been detected by a predictive test.
The patient would never have developed symptoms
during his or her lifetime. (Black and Welch, 1993;
Stewart-Brown and Farmer, 1997; Kevnanagh and
Broom, 1998). Papillary carcinoma of the thyroid,
ductal carcinoma in situ of a woman’s breast and
adenocarcinoma of the prostate are examples of such
cases.” So far, there is no way of predicting who
will develop symptoms and who will not. If all the
detected instances were followed up therapeutically,
more healthy persons would be treated. Predictive
testing, hence, increases the prevalence of the disease.
Whether it is good or bad for medicine to “make
people diseased” in this manner is a question of
value.

Correspondingly, knowledge of a detected disease
may make a person anxious and ill. The uncertainty
related to this kind of medical knowledge may have
a negative physical and psychosocial effect.! It has
been shown that technological markers, e.g. foetal
ultrasound, can result in anxiety and can have a
negative influence on health (Malone, 1996). In this
respect the technological expansion of medical know-
ledge can be harmful.!! This illustrates the evaluate
aspects related to new knowledge, which is especially
important with diagnostic methods where no treatment
exists for the detected disease.

Furthermore, predictive tests embody the evalu-
ative issue of how much pain and inconvenience a
person should be exposed to in cases where the prob-
ability for a disease developing is small. Is it right to
remove the colon of a patient who has a hereditary
polyposis and a mutation of the APC-gene (Ponder,
1997)? There is a profound difference between a
person who is ill and needs help and a person who is
not ill, when it comes to exposing them to treatment
and the related pain and risk (Skrabanek, 1994, p. 36).

Altogether, predictive tests can make people
diseased. Firstly, they can define people who do not
feel ill as diseased. Thus they transgress the initiative
of the patient. Secondly, they might lead to treat-
ment of persons who never in their lifetime would
have developed symptoms. Thirdly, the knowledge
of an unperceived disease may make people both ill
and diseased. They force us to deal with risk and
uncertainty. Hence, predictive tests represent a medic-
alisation of human conditions. At what level we will
allow this to happen is not a purely factual matter, but
a matter of values as well.

Epistemic insufficiency

One of the difficulties due to this technological expan-
sion of medical knowledge is, as argued, knowledge
of disease without illness. But the opposite situation
might also be problematic: where the patient is ill,
but no disease can be detected. Is the patient then not
diseased? Does he not qualify for treatment or care?
If he does, by what means? Is he socially, but not
medically diseased (Réikkd, 1996)?

Cases of illness without disease equally represent
basic evaluative challenges to technological medicine.
Despite the impressive amount of medical knowledge
in ever more specialised sub-domains they illustrate an
epistemic insufficiency in medicine. The knowledge of
technological medicine is imperfect (Thomas, 1977).
“There is a vast ocean of ignorance at the heart of
medicine” (Le Fanu, 1999 p. 178).12 This does not,
however, differ from other systems of medical know-
ledge. All theoretical frameworks of medicine seem
to be insufficient. The difference is that technological
medicine appears to be omnipotent and omniscient.
If the limits of medical knowledge are not acknow-
ledged, many patients may suffer. Thus, ignorance of
the epistemic insufficiency appears to be an issue of
value. Ignoring the docta ignorantia in technological
medicine is a matter of good and bad.

In addition there is a high turnover of medical
knowledge. Yesterday’s method is out-dated today.
This turnover pushes the evaluative questions forward:
What knowledge is good and how ought it to be
applied? Is it immoral not to offer patients help
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according to the most up-to-date knowledge? In partic-
ular it raises a practical question highly relevant for
clinicians: How is it possible to be updated? When
is the right time to change to a new method? How
much better must a new method be before its benefits
outweigh the costs of abandoning a well-established
method? How are we to evaluate the efficacy, effect-
iveness and efficiency of new methodology?

Furthermore, technological medicine presents
more possibilities for diagnosis and treatment than
available resources can realise. Thus technological
medicine has enhanced the problem of triage and
forced us to ration recourses (Reiser, 1978; Aron and
Schwartz, 1984; Anspach, 1987; Rothman, 1997).
Some of the patients with diseases that can be detected
and treated will not receive treatment. Which patients
are to be given a heart-transplant? Who shall be treated
for cataracts or have dialysis and who shall not have?
The questions of whom shall be given health care
services and who is to decide are practical and eval-
uative questions. They cannot be answered by simply
referring to the descriptive powers of technology or
resolved by implementing more technology.

Hence, the technological expansion of medical
knowledge includes evaluative challenges. Knowledge
of how the human body works and reacts, and what to
do to influence it, comprises the question of when and
how this knowledge ought to be applied and when to
recognise its limits.

3. The technological constitution of disease

Technology appears to have become a paradigm in
medicine by prescribing ways of detecting, identifying
and treating disease. Disease now can be measured
with objective instruments (Twaddle, 1993, p. 9).
Epilepsy, originally conceived as a spiritual influ-
ence (Hippocrates: The sacred disease), through tech-
nology (electroencephalography, microscopic tech-
niques, chemical analysers) has become a disturbance
of electrical activity of the brain caused by paroxysmal
malfunction of cerebral nerve cells. In the same
manner a variety of cardiac conditions are defined by
specific ECG-patterns, ultrasound flow measurements
and radiographical morphology. The ability to measure
blood pressure and to identify Helicobacter pylori has
made such signs and markers define disease.

The technological influence on the concept of
disease is not, however, limited to diagnosis. The
success of technology in medicine has made tech-
nology the criterion of demarcation for treatment
(Brown, 1985, p. 317). The methods of technology
determine what is treatable and thereby set a precedent
for what is to be treated.!?> Medical technology has

become the measure of all things; a kind of ars
mensura, or a techné metriké'* of the modern age,
being the measure of what is good and bad, what is
diseased and what is not diseased, what is to be treated
and what is not to be treated.

Therapeutically, the technologies of corrective
surgery, blood pressure regulation and artificial fertil-
isation have made health care professionals treat
these conditions as diseases: hypoplastic left heart
syndrome, hypertension and infertility. Decisions and
prognosis have come to be based on technology
(Anspach, 1987; Tijmstra, 1989). Mitcham elegantly
summarises this influence of technology on concepts
of medicine:

Medicine is increasingly defined ... by the type and
character of its instruments (from stethoscope to
high-tech imaging devices) and the construction of
special human-artefact interactions (synthetic drugs,
prosthetic devices). Indeed, the physician-patient
relationship, medical knowledge, and the concept
of health are all affected by technological change.
(Mitcham, 1995, p. 2477).

Technology is not only involved in defining disease,
but also in generating knowledge of disease. It
has become the definiens of disease and appears
to have become the paradigm method of medi-
cine. Technology constitutes the categories of the
medical gaze. “The technology mediates between
the seer and the seen and what is seen becomes
largely constituted by technology. This is why prac-
tices change with the development of new technolo-
gies” (Cooper, 1996, p. 394). Advances in techno-
logy facilitate the identification of new markers that
will be treated as disease (Whittle, 1997). Techno-
logy comprises the physiological, biochemical and
bio-molecular objects and events that constitute the
disease entities in both diagnostics and treatment.
For example, angiography, echo-doppler and tissue-
velocity-imaging have resulted in an extended clas-
sification of myocardial infarction. Thus, epistemo-
logically, ontologically and practically, technology is
involved in constituting the concept of disease.

Technology, disease and value

Does this technological constitution of disease mean
that technology has enabled a descriptive conception
of disease? This does not seem to be the case. As
previously argued, the interventive capacity of tech-
nology and its expansion of medical knowledge is
not able to transcend issues of value. The concept of
disease will be subject to the same evaluative chal-
lenges as the technology that defines it. Some of these
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have already been discussed. However, other evalu-
ative aspects appear to be related to the technological
constitution of disease as well.

Defining disease by setting limits to what is
normal and what is pathological is a matter of value
(Canguilhem, 1991). Although technology offers a
method of reproducible detection and identification of
diabetes, defining the limits of normality is neverthe-
less an evaluative issue. The limits of diabetes defined
by the American Diabetes Association (ADA) or by
WHO are not factual descriptions. If one applies the
WHO limit instead of that of ADA, then the preval-
ence of the disease is almost doubled (Wahl et al.,
1998). Hence, the WHO definition of diabetes makes
people diseased. The definition of normality, and thus
disease, is an evaluative matter (Robinson and Bevan,
1993).

Furthermore, the sensitivity to the markers used to
detect disease is continuously improved, as technology
develops. This increased sensitivity expands the range
of conditions qualifying for the status of disease. Thus,
technology lowers the limits of disease and increases
its prevalence. The detection of increasingly milder
cases results in treatment of an increasing number
of conditions. In practice technologically increased
sensitivity results in a lowered treatment threshold.
Increased sensitivity and lowered treatment comprise
the evaluative issues of what is good diagnosis and
what is good treatment. They include issues such as
futile treatment and medicalisation (Fischer and Welch
1999).15

Moreover, technology has altered the end-points of
medical activity. Technology defines the entities and
markers to be studied and manipulated. In practice
it tends to make medicine pursue soft end-points like
cardiac blood flow and cholesterol concentration, and
constitutes such conditions as diseases. When these
markers are within normal limits, the patient is per se
healthy.

However, the selection of end-points is a matter
of value, and manipulating soft end-points does not
guarantee results in terms of hard end-points such as
survival and morbidity. Clinically the prevalence of
prostate cancer in men aged between 60 and 70 is
about 1%. However, by applying transrectal ultrasound
or MRI more than 40% of men in the same age group
have been diagnosed as having prostate cancer (Monti
et al., 1989). Technology’s focus of attention is on
diagnostic and therapeutic impact and not on patient
outcome (Bruke, 1994; Pickering, 1996). This techno-
logical affinity to soft end-points can be conceived of
as a form of medicalisation and a form of disregard of
patient autonomy.

Thus, inherent in the technological constitution of
disease the measure of disease is changed, the limits to

normality must be set and the prevalence of disease and
the outcome of treatment are altered. Hence, the tech-
nological constitution of disease is a matter of value.
It influences who is diseased and who is not, who is
entitled to treatment and who is not, who will receive
economic support, and who will not.

The objective here was neither to give a detailed
description of a technological conception of disease,
nor was it to give an exhaustive analysis of the evalu-
ative issues of the disease concept. More modestly, the
objective was to argue that the conception of disease
is influenced by technology and that this reveals
its value-ladenness. The issues of value cannot be
removed from a technologically constituted concept of
disease.

4. Generalising technology

One important characteristic of technology is its gener-
alising ability. Technology facilitated the study and
identification of the general in the particular. The ECG
and X-ray rendered an objective way to scrutinise
disease.

Ophthalmoscope, broncoscope, etc. allow him [the
physician] a direct view of the conditions of many
parts. Experimental medicine enables the physi-
cian to interpret his findings so as to translate the
language of symptoms and tests into the language
of physiological processes. Here then is a scientific
approach to individual sickness (Temkin, 1963, p.
636).

Technology eliminated both the singularity of the
patient and subjectivity of the physician (Reiser 1978)
and strongly influenced the postulates of causation in
medicine (Evans, 1991). In short, technology made
medicine a science (Temkin, 1963; Cassell, 1993,
p- 38).

Technology facilitates the translation of individual
illness into the objective language of physiology
(Ferkiss, 1969; Jonsen, 1990, p. 25).16 Through tech-
nology medicine gains objective data (Jonsen, 1990,
p- 25), and technology represents a standard method
of detection, identification and treatment of disease. In
this way technology accounts for the reproducibility of
results and for the accumulation of nomological know-
ledge. The MRI-machine presents a standard image of
the human brain and automated laboratory analysers
produce positive test results when the number and
shape of blood cells deviate from normal statistical
values.

This abstracting and generalising characteristic has
been crucial for the argument that technological medi-
cine is value-neutral (Sundstrom, 1998). Nevertheless,
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rather than escaping the evaluative, the generalising
attribute of medicine emphasises its value-ladenness.
This value-ladenness can be illustrated by scrutiny of
some of the flaws of this generalising characteristic.

Evaluative aspects of generalising technology

Let me briefly mention four flaws due to technological
generalisation frequently referred to in the literature
and then investigate some of the value related issues.
Firstly, technological generalisation is based on popu-
lations rather than on the individual. The single patient
might gain from general methodology, but might also
suffer from it, due to natural variation in a population
(Jonas, 1985; Gadamer, 1993, Delkeskamp-Hayes and
Cutter, 1993).

Secondly, no technological method is absolutely
effective, nor perfectly accurate and reliable. The same
blood sample tested with the same chemical analyser
may give different results for consecutive tests, e.g.
blood gas measurements. There is statistical variation
in the results due to the technological method. This
might lead to erroneous diagnosis and treatment. The
test can fail to detect disease and can detect disease
when there is none.

Thirdly, inter-observer and intra-observer variab-
ility reduces the effectiveness of the method. Even
if there was no variation in the population and the
method was perfectly accurate and reliable, there
would still be variation in the application of diagnostic
and therapeutic technology. Different physicians apply
technology differently in different cases (Jennett,
1988; 1994). Hence, the practical implementation and
particular application of even a perfect method might
be flawed.

Fourthly, technology is applied to different popula-
tions than the one they are tested on. Obviously tested
technology is not applied to the test population again.
This calls for careful judgement. It is well-known
that diagnostic procedures and types of treatment that
have been tested on hospitalised patients have been
applied in general practice, and methods tested on men
have been applied to women, which has resulted in
erroneous diagnosis and treatment.

These profound flaws of the technology of medi-
cine present evaluative challenges. On a general basis
it is argued that the generalised method in medicine
is erroneous (Gorovitz and MacIntyre, 1976, Leape,
1994). How we handle this inherent error in medicine
is a matter of value and not only of fact. Let me briefly
investigate some of the evaluative aspects.

Firstly, the question of how we handle the insuffi-
ciency of the generalising technology is an evaluative
matter. How many false positives and false nega-
tives will we allow? What level of significance do

we accept? How much are we willing to let some
patients suffer to help others? What responsibilities
do health care professionals have towards the healthy
persons that are treated and the diseased persons who
are ignored? The very definition of confidence inter-
vals is evaluative and the concepts of false negatives
and false positives are issues related to good and
bad.

Secondly, the ability to communicate the possibil-
ities and restrictions of medicine due to its generalisa-
tion relate to ethical matters such as patient autonomy,
informed consent and paternalism. Does the patient
understand the uncertainty and risk? How do we act
if he does not?

Thirdly, it has been claimed that the generalising
method of technology in medicine tends to alter the
physician’s responsibility for the individual patient
(Jonas, 1985; Gadamer, 1993, Delkeskamp-Hayes and
Cutter, 1993). It is accused of freeing the physician
from personal obligation towards the patient. “Western
medicine and the modern paradigm of knowledge are
heavily biased towards abstraction, we all tend to feel
drawn away from the attempt to identify with the
patient’s experience” (McWhinney, 1997).

In other words, generalisation by technology leads
to what might be called an epistemic abstraction
from the particular patient, which has adherent eval-
uative aspects. Whether this epistemic abstraction also
results in a corresponding evaluative abstraction from
the patient will be discussed in the following section.
The point here is that the generalising characteristic of
technology does not make medicine escape issues of
value. Handling the epistemic abstraction and its flaws
is not a matter of how nature is, but of how we ought
to live. The technological generalisation in medicine is
in itself an evaluative matter.

5. Technological emancipation from the subjective
patient

A crucial aspect of the technological generalisation
discussed above is its abstraction from the individual
person. Technology has altered the relationship of
medicine to its subject matter: the patient. In other
words, the objectivity of medicine is achieved by
making the patient an object and liberating itself from
the patient’s subjective experience. However, this inde-
pendence from the patient is an evaluative issue.

It is argued that before the Eighteenth Century,
medicine was based on the patient’s narrative of
his or her symptoms. In addition to this subjective
portrait of the illness, the physician observed the
patient’s appearance and behaviour as well as any
signs of disease. During the Eighteenth and Nine-
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teenth Centuries medical instrumentation enabled and
extended the physical examination of patients, which
made the physician less dependant on subjective narra-
tion (Reiser, 1995, pp. 1-90). The stethoscope gave the
physician direct access to the disease. Measuring blood
pressure gave an objective measure of internal condi-
tions in the patient. The introduction of machines such
as the ECG, X-ray and chemical laboratory analysers
during the Nineteenth and Twentieth Centuries further
enhanced the objectivity of medicine (Reiser, 1995,
pp. 91-157). In addition to removing the subjective
errors introduced by the patients, technology also
reduced the number of erroneous judgements made by
physicians. Technology liberated medicine from the
subjective, individual and emotional factors, which
confused the conception of the real objective disease.
“Twentieth-century technology with all its progress
had tended to push the human dilemmas of illness out
of the doctor’s thoughts, and replace them with labor-
atory facts derived from tests on the patient’s body”
(Reiser, 1978, p. 225).

Due to the generalisation in medicine the individual
patient today contributes to the Corpus Medicorum
only as one of many. The epistemic significance
of the individual is reduced to a statistical entity.
Accordingly, technology creates a physical distance
between the physician and the patient (Jennett, 1994,
p. 862), making it a ‘stranger medicine’ (Veatch, 1085;
Rothman, 1991).

“Technological methods move the evidence
employed in diagnosis away from the patient and
reduce the impact of the patient’s particularity on the
physician” (Cassell, 1993, p. 36). The capacities of
technological medicine have excluded the individual
patient as the epistemic basis of medicine (Le Fanu,
1999 p.194). The essential question following from
this is whether the evaluative status of the patient has
been altered correspondingly.

Critics of modern medicine claim that technology’s
focus on the objective and the general has resulted
in a neglect of the individual patient (Glover, 1977,
Pellegrino, 1979; Jonas1985; Cassell, 1993; Gadamer,
1993). This transgresses the traditional normative basis
of medicine. Ever since the awakening of medical self-
consciousness, the raison d’etre of medicine has been
to heal and help the individual patient.!” The objective
of medicine was the good of the particular patient.
With technology in medicine there has been “a detach-
ment from the suffering of [the] patient” (Cassell,
1993, p. 34). This is a detachment of the profes-
sional from the personal, disease from illness and
signs from symptoms, making medicine face profound
evaluative challenges such as medicalisation, reduc-
tionism, curative bias and paternalism. As already
mentioned, there is a shift in initiative due to techno-

logy: the patient does not seek the health care system
because he or she feels bad, but because the technolo-
gical method detects something that is considered to be
bad for the patient. The evaluative initiative is shifted
from the patient to the health care system.

Hence, there appears to be a reduction of the eval-
uative status of the patient corresponding to the reduc-
tion in epistemic significance; there is an evaluative
abstraction from the patient matching the epistemic
abstraction. This represents what might be called an
evaluative ignorance of the individual in technological
medicine.

Evaluative characteristic of technological medicine

Altogether, the technology of medicine has been char-
acterised by the following attributes:

i) Interventive capacity: Taking on an interventive
and manipulative attitude.
ii) Epistemic expansion: The substantial extension of
Corpus Medicorum due to technology.
iii) Constituting disease: The influence of technology
on the concept of disease.
iv) Generalising: The technological generalisation of
medical knowledge.
v) Liberating from the subjective experience of the
patient: Making medical knowledge independent
of the subjective experience of the patient.

The practically oriented analysis of these charac-
teristics has revealed their inherent evaluative aspects.
Within the possibilities of technology resides the ques-
tion of whether it is good or bad to realise them. In
concert with the potential of technology we face issues
of how, when, why, for whom, and by whom it is to
be applied. Within the knowledge of what is and what
can be done with medical technology resides the chal-
lenge of what we ought to do. At the same time as
technology expands our potential for action it urges us
to define the ends of and set limits to its application.
The relationship between technology and value comes
particularly clear in medicine, explicitly dealing with
issues of good and bad of the body (and mind).

In this study I have not dealt with the details on
how in particular values relate to technology. This is
the issue of another study. Here the main objective
has been to argue that there is a close relationship
between technology and value, particularly apparent in
medicine. In other words: there is a close relationship
between technology and ethics. Technology represents
a Janus-face in medicine. The opposite of technology’s
descriptive face is evaluative.!'
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Concluding remarks: The Janus-face of medicine

The investigation of the relation between technology
and value seems to be rich in consequences. Firstly,
it is apparent that technology does not exclusively
represent value-neutral means towards an external end.
The study seriously questions the commonplace value-
neutrality dictum.!® The evaluative challenges related
to technological medicine are not issues of conflicting
external ends and cannot be resolved by agreeing upon
external goals of medical activity. Technology, being
inherently evaluative, constitutes medical knowledge.
Technology makes medicine a scientific, but also a
moral enterprise.

Secondly, even though the study has made me
question the value-neutral dictum of technological
medicine this is done without subscribing to one of
the monistic theories of technology. The examples
illustrate a wide range of value-ladenness of techno-
logy in medicine and demonstrate the difficulties of
subscribing them all to one of the traditional critiques
in the philosophy of technology. The monistic theories
appear to fail to comprise the vast variety of value-
aspects of technology in medicine. Additionally, the
analysis shows the fruitfulness of a detailed approach
to medical practice.

Thirdly, medicine is particularly suitable to study
the value-ladenness of technology because its evalu-
ative aspects are easily recognisable. Issues of value
are widely recognised in medicine, and (bio)medical
ethics is an important branch of moral philosophy
(Toulmin 1986).

Hence, the conclusion of the study can be phrased:
“is implies ought”, but in the sense that the matter of
what is in medicine comprises the evaluative issue of
how it ought to be. There is reciprocity between is and
ought; between the possible and the actual; between
knowledge and its application; between fact and value.
That is, there is a constitutive relationship between
values and technology in medicine. By stepping into
the doorway (januae) of technology we are already in
the realm of value.

Notes

1. There appear to be many kinds of value: economic, esthet-
ical and moral. To restrict the topic, “value” will in this
study refer to moral value.

2. Value is not related to technology as such, but in the same
manner as value relates to other objects and actions: they
can be of value.

3. In the philosophy of medicine we can recognise both
the position of technological determinism (Bennett, 1977;
Hellerstein, 1983; Tijmstra, 1989; Cassell, 1993; Davidson,

10.

11.

12.

13.

14.
15.
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1995; Muraskas et al, 1999) and the phenomenological
approach (Cooper, 1996).

. In particular, see (Illich, 1975; Reiser, 1978; Jennett, 1986;

Payer, 1992, pp. 37-52; Cassell, 1993; Schneidermann et
al., 1995; Tijmstra, 1989; Fischer and Welch, 1999).

. Screening is a case that further exemplifies the diffi-

culties of defining goals of medical treatment (Black, 1993;
Stewart-Brown and Farmer, 1997; Kevnanagh and Broom,
1998; Kerbel et al., 1997; Whittle, 1997; Malone, 1996;
Chevenak, 1998). The benefits of discovering disease have
to be weighed against their costs, such as medicalisation
of people, false positive or false negative results, detec-
tion of cases that are untreatable, anxiety among patients,
and application of technological methods by doctors who
lack clinical competence. The task of weighing the ends
involved in such complex situations is certainly an evalua-
tive matter.

. The substantial increase in malpractice suits may be an

indication of this.

. Cases of detected disease without any symptoms have also

been called lanthanic diseases (Feinstein, 1967).

. Cases of health care where patients do not request help

have been called non-iatropic diseases (Feinstein, 1967).
Such cases seem to be of ethical relevance in profit maxim-
ising health care systems appealing to people’s uncertainty,
anxiety and concern for their health.

. Cases of detected disease that would never have become

appearent to the person have been called pseudodiseases
(Helman, 1985; Fisher and Welch, 1999, p. 449).

See for example (Tijmstra, 1989; Green, 1990; Black and
Welch, 1993; Kevnanagh and Broom, 1998).

The way that technological knowledge may be harmful can
be called technological stigmatisation.

The incompleteness of medical knowledge is also demon-
strated by the fact that a large number of diseases have
unknown aetiology. In many cases medicine can only treat
the symptoms and not the causes.

However, can technological medicine ever reach complete
knowledge? Gorovitz and MaclIntyre argue that medical
knowledge will always be incomplete, and that ignor-
ance of this fact makes medicine errenous (Gorovitz and
Maclntyre, 1976). Gadamer also argues that there is an
epistemic insufficiency in technological medicine. “Aber
trotz allen Fortschritten, die die Naturwissenschaften fiir
unser Wissen um Krankheit und Gesundheit gebracht
haben, und trotz dem enormen Aufwand an rationalisierter
Technik des Erkennens und Handelns, der sich auf diesem
Gebiete entfaltet hat, ist der Bereich des Unrationalisierten
hier besonder hoch” (Gadamer, 1987, p. 259). Correspond-
ingly, Paul argues that there is a theoretical insufficiency
due to a gap between theory and practice in medicine,
termed “Hiatus theoreticus”. This is an epistemological
void typically inherent in the stock of medical knowledge
itself (Paul, 1998, p. 247).

The technological focus on treatment has contributed to
what has been called the curative bias in modern medicine,
which also is rich in normative consequences.

See (Gorgias 356d4—e2).

Among these are cases that would otherwise have healed by
themselves (trivia).
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16. For example, the stethoscope enabled the physician to listen
to sounds from vessels. The classification of these sounds
(Korotkoff) gave a general method of measuring blood
pressure. This facilitated the correlation of blood pressure
and certain pathological states.

17. See (Hippocrates: The oath; On the art 11I). Both Plato
and Aristotle recognised that the challenge in medicine
was not the content of medical knowledge, but how it
should be applied in particular cases (Phaedrus 268a7—c4;
Nicomachean Ethics 1104a4—6; 1137a10-25; 1097al1-4;
1143b18-32; 1180b5-23).

18. Temkin discusses the “Janus-face” of medicine in the
context of the history of medicine (Temkin, 1977). The one
face looks into the past, enabling the other to view into the
future of the profession. In this study the concept of ‘the
Janus-face of medicine’ is applied to emphasise the rela-
tionship between medical technology and ethics. The one
face looks into the world of how things are, the other how
they ought to be.

19. In the philosophy of technology the value-neutrality dictum
has also been characterised as the voluntarist position
(Winner, 1977, pp. 53-54; 60-63; 76-77).

References

Anspach, R.R.: 1987, ‘Prognostic Conflict in Life-and Death
Decisions: The Organization as an Ecology of Knowledge’,
Journal of Health and Social Behavior 28, 215-231.

Aron, H. and Schwartz, W.: 1984, The Painful Prescrip-
tion: Rationing Health Care. Washington DC: Brookings
Institution.

Bennett, I.L.: 1977, ‘Technology as a Shaping Force’, in: J.H.
Knowles (ed.), Doing Better and Feeling Worse. New York:
Norton & Co, pp. 125-133.

Bijker, W.E.: 1990, The Social Construction of Technology.
Cambridge MA: Ph.D. Thesis, MIT.

Black, W.C. and Welch, H.G.: 1993, ‘Advances in Diagnostic
Imaging and Overestimation of Disease Prevalence and the
Benefits of Therapy’, New Engl. J. Med 328, 1237.

Blume, S.S.: 1992, Insight and Industry. On the Dynamics of
Technological Change in Medicine. Cambridge Mass: The
MIT Press.

Bove, E.L. and Lloyd, T.R.: 1996, ‘Staged Reconstruction for
Hypoplastic Left Heart Syndrome. Contemporary Results’,
Annals of surgery 224, 388.

Brown, W.M.: 1985, ‘On Defining “Disease”’, Journal of
Medicine and Philosophy 10 (4), 311-328.

Bruke, G.: 1994, ‘High Tech, Low Yield: Doctor’s Use of
Medical Innovation’, J Am Health Policy 4 (1), 48-53.

Canguilhem, G.: 1991, The Normal and the Pathological. New
York: Zone Books.

Cassell, E.J.: 1993, ‘The Sourcer’s Broom. Medicine’s Rampant
Technology’, Hastings Center Report 23 (6), 32-39.

Chevenak, F.A and McCulloch, L.B.: ‘Ethical Dimensions of
Ultrasound Screening for Fetal Abnormalities’, Ann NY Acad
Sci 847, 185-190.

Cooper, M.W.: 1996, ‘The Gastroenterologist and His Endo-
scope: The Embodiment of Technology and the Necessity for
a Medical Ethics’, Theoretical Medicine 17, 379-398.

Davidson, S.N.: 1995, ‘Technological Cancer: Its Causes and
Treatment’, Healthcare Forum J 38 (2), 52-58.

Delkeskamp-Hayes, C. and Cutter, M.A.G.: 1993, Science,
Technology, and the Art of Medicine: European-American
Dialogues. Dordrecht: Kluwer Academic.

Ellul, J.: 1964, The Technological Society. New York: Alfred A.
Knopf.

Evans, A.S.: 1991, ‘Causation and Disease: Effect of Techno-
logy on Postulates of Causation’, The Yale Journal of Biology
and Medicine 64, 513-528.

Feinstein, A.R.: 1967, Clinical Judgment. Baltimore: The
Williams and Wilkins Company.

Ferkiss, V.: 1969, Technological Man. New York: Braziller.

Fischer, E.S. and Welch, H.G.: 1999, ‘Avoiding the Unintended
Consequences of Growth in Medical Care’, JAMA 281, 446—
453.

Gadamer, H.G.: 1987, Gesammelte Werke. Tiibringen: Mhor,
Vol. 4.

Glover, J.: 1977, Causing Death and Saving Lives. Har-
mondsworth: Penguin.

Gorovitz, S. and Maclntyre, A.: 1976, ‘Toward a Theory of
Medical Fallibility’, Journal of Medicine and Philosophy 1,
51-71.

Green, J.M.: 1990, ‘Prenatal Screening and diagnosis: Some
Psychological and Social Issues’, Br J Obs and Gyn 97,
1974-1976.

Hagemo, P.S., Rasmussen, M., Bryhn, G. and Vandvik, L.H.:
1997, ‘Hypoplastic Left Heart Syndrome Multiprofessional
Follow-up in the Mid-term Following Palliative Procedures’,
Cardiol Young 7, 248-253.

Hanson, M.J. and Callahan, D.: 1999, The Goals of Medicine:
The Forgotten Issues in Health Care Reform. Washington:
Georgetown University Press.

Heidegger, M.: 1962, Die Technik und die Kehre. Stuttgart:
Verlag Giinther Neske.

Hellerstein, D.: 1983, ‘Overdosing on Medical Technology’,
Technol Rev 86 (6), 12—17.

Helman, C.G.: 1985, ‘Disease and Pseudo-disease: A Case
History of Pseudo-angina’, in: R.A. Hahn and A.D. Gines
(eds.), Physicians of Western Medicine. Anthropological
Approaches to Theory and Practice. Dortrecht: D. Reidel
Publishing Company.

Hollander, R.D.: 1997, ‘The Social Construction of Safety’,
in: K. Schrader-Frechett and L. Westra (eds.), Technology
and Values. New York: Rowman & Littlefield Publishers,
pp.- 107-114.

Ihde, D.: 1990, Technology and the Lifeworld: From Garden to
Earth. Bloomington: Indiana University Press.

llich, L.: 1975, Medical Nemesis: The Expropriation of Health.
London: Calder and Boyars.

Jennett, B.: 1986, High Technology Medicine — Benefits and
Burdens. Oxford: Oxford University Press.

Jennett, B.: 1988, ‘Variations in Surgical Practice: Welcome
Diversity or Disturbing Differences’, British Journal of
Surgery 75, 630-631.



ON THE VALUE-LADENNESS OF TECHNOLOGY IN MEDICINE 345

Jennett, B.: 1994, ‘Medical Technology, Social and Health Care
Issues’, in: R. Gillon (ed.), Principles of Health Care Ethics.
New York: John Wiley & Sons, pp. 861-872.

Jonas, H.: 1985, Technik, Medizin und Ethik. Frankfurt a.M:
Insel Verlag.

Jonsen, A.R.: 1990, The New Medicine and the Old Ethics.
Cambridge MA: Harward University Press.

Kass, L.R.: 1975, ‘Regarding the End of Medicine and the
Pursuit of Health’, Public Interest 40, 11-42.

Kern, J.H., Hayes, C.J., Michler, R.E., Gersony, W.M.
and Quagenbeur, J.M.: 1997, ‘Survival and Risk Factor
Analysis for the Norwood Precedure for Hypoplastic Left
Heart Syndrome’, Am J Cardiol 80 (2), 170-174.

Kevnanagh, A.M. and Broom, D.H.: 1998, ‘Embodied Risk:
My Body, Myself?’” Soc Sci Med 46, 437-444.

Leape, L.L.: 1994, ‘Error in Medicine’, JAMA 23, 1851-1857.

Le Fanu, J.: 1999, The Rise and Fall of Modern Medicine.
London: Little Brown.

Lewis, T.: 1977, ‘On the Science and Technology of Medicine’,
in: J.H. Knowles (ed.), Doing Better and Feeling Worse. New
York: Norton & Co, pp. 35-46.

Malone, P.S.J.: 1996, ‘Antenatal Diagnosis of Renal Tract
Anomalies: Has it Increased the Sum of Human Happiness?’
J R Soc Med 89, 155-158.

McWhinney, LR.: 1997, A Textbook for Family Medicine.
Oxford: Oxford University Press.

Mitcham, C.: 1994, Thinking Through Technology. The Path
Between Engineering and Philosophy. Chicago: The Univer-
sity of Chicago Press.

Mitcham, C.: 1995, ‘Philosophy of Technology’, in: W.T. Reich
(ed.), Encyclopedia of Bioethics. New York: MacMillan, pp.
24777-1484.

Monti, J.E., Wood, D.P., Pontes, E., Boyett, J.M. and
Levin H.S.: 1989, ‘Adenocarcinoma of the Prostate in Cyto-
prostatectomy Specimens Removed from Bladder Cancer’,
Cancer 63, 531-538.

Moss, R.W.: 1991, The Cancer Industry: The Classic Exposé
on the Cancer Establishment. New York: Paragon House.

Muraskas, J., Marshall, P.A., Tomich, P., Myers, T.F., Giano-
poulos, J.G. and Thomasma, D.C.: 1999, ‘Neonatal Viability
in the 1990s: Held Hostage by Technology’, Camb Q Healthc
Ethics 8 (2), 160-170.

Paul, N.: 1998, ‘Incurable Suffering from the “Hiatus Theor-
eticus”? Some Epistemological Problems in Modern Medi-
cine and the Clinical Relevance of Philosophy of Medicine’,
Theoretical Medicine and Bioethics 19, 229-248.

Payer, L.: 1992, Disease Mongers: How Doctors, Drug
Companies, and Insurers Are Making You Feel Sick. New
York: John Wiley & Sons.

Pellegrino, E.D.: 1979, ‘Medicine, Science, Art: An Old
Controversy Revisited’, Man Med 4 (1), 43-52.

Pickering, W.G.: 1996, ‘Does Medical Treatment Mean Patient
Benefit?’ Lancet 347 (8998), 379-380.

Ponder, B.: 1997, ‘Genetic Testing for Cancer Risk’, Science
278, 1050-1054.

Reiser, S.J.: 1977, ‘Therapeutic Choice and Moral Doubt in a
Technological Age’, in: J.H. Knowles (ed.), Doing Better and
Feeling Worse. New York: Norton & Co, pp. 47-56.

Reiser, S.J.: 1978, Medicine and the Reign of Technology. New
York: Cambridge University Press.

Robinson, D. and Bevan, E.A.: 1993, ‘Defining Normailty — Art
or Science?” Methods Inf Med 32 (3), 225-228.

Rothman D.J.: 1991, Strangers at the Bedside. History of How
Law and Bioethics Transformed Medical Decision Making.
New York: Basic Books.

Rothman, D.J.: 1997, Beginnings Count: The Technological
Imperative in American Health Care. New York: Oxford
University Press.

Raikkad, J.: 1996, ‘The Social Concept of Disease’, Theoretical
Medicine 17 (4), 353-361

Schneidermann, L.J. and Jecker, N.S.: 1995, Wrong Medicine:
Doctors, Patients and Futile Treatment. Baltimore: Johns
Hopkins.

Schrader-Frechett, K. and Westra, L.: 1997, Technology and
Values. New York: Rowman & Littlefield Publishers.

Sharpe, V.A. and Faden, A.L.: 1998, Medical Harm. Historical,
Conceptual, and Ethical Dimensions of latrogenic Illness.
Cambridge: Cambridge University Press.

Skrabanek, P.: 1994, The Death of Humane Medicine and the
Rise of Coercive Healthism. Suffolk: The Social Affairs Unit.

Smith, M.R. and Marx, L. (eds.): 1994, Does Technology
Drive History? The Dilemma of Technological Determinism.
Cambridge: MIT Press.

Stewart-Brown, S. and Farmer, A.: 1997, ‘Screening Could
Seriously Damage your Health. Decisions to Screen Must
Take Account of the Social and Psychological Costs’, BMJ
314, 533.

Sundstrom, P.: 1998, ‘Interpreting the Notion that Technology
is Value-Natural’, Medicine, Health Care and Philosophy 1,
41-45.

Tatum, J.S.: 1997, ‘The Political Construction of Techno-
logy: A Call for Constructive Technology Assessment’, in:
K. Schrader-Frechett and L. Westra (eds.), Technology and
Values. New York: Rowman & Littlefield Publishers, pp.

Temkin, O.: 1963, ‘The Scientific Approach to Disease:
Specific Entity and Individual Sickness’, in: A.C. Crombie
(ed.), Scientific Change: Historical Studies in the Intellectual,
Social and Technical Conditions for Scientific Discovery and
Technical Invention from Antiquity to the Present. New York:
Basic Books, pp. 629-647.

Temkin, O.: 1977, The Double Face of Janus. Baltimore: Johns
Hopkins University Press.

Thomas, L.: 1977, ‘On the Science and Technology of Medi-
cine’, in: J.H. Knowles (ed.), Doing Better and Feeling
Worse: Health in the United states. New York: W.W. Norton.

Toulmin S.: 1986, ‘How Medicine Saved the Life of Ethics’,
in: DeMarco, R.M. Fox (eds.), New Directions in Ethics:
The Challenge of Applied Ethics. New York: Routledge and
Keagan Paul, pp. 265-281.

Twaddle, A.: 1993, ‘Disease, Illness and Sickness Revisited’,
in: A. Twaddle and L. Nordenfelt (eds.), Disease, lllness and
Sickness: Three Concepts in the Theory of Health, Studies in
Health and Society 18, Linkoping University, pp. 1-18.

Tijmstra, T.: 1989, ‘The Imperative Character of Medical Tech-
nology and the Meaning of “Anticipated Decision Regret”’,
Int J of Technology Assessment in Health Care 5, 207-213.

Veatch, R.M.: 1985, ‘Against Virtue: A Deontological Critique
of Virtue Theory in Medical Ethics’, in: E.E. Shelp (ed.),
Virtue and Medicine. Dordrecht: Reidel Publishing Company,
pp- 329-345.



346 BIGRN HOFMANN

Vos, R.: 1991, Drugs Looking for Diseases: Innovative Drug fication of Diabetes Mellitus with 1985 WHO Classification’,
Research and the Development of the Beta Blockers and Lancet 352 (9133), 1012-1015.
Calcium Antagonists. Dordrecht: Kluwer Academic Pbul- Whittle, M.: 1997, ‘Ultrasonographic “Soft Markers” of Fetal
ishers. Ultrasound. Detecting Them may do More Harm Than Good’
Wahl, P.W., Savage, P.J., Psaty, B.M., Orchard, T.J., Robbins, (Editorial). BMJ 314, 918.

J.A. and Tracy, R.P.: 1998, ‘Diabetes in Older Adults: Winner, L.: 1977, Autonomous Technology. Cambridge MA:
Comparison of 1997 American Diabetes Association Classi- MIT Press.



