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Defining the Medical Humanities: Three Conceptions and Three Narratives
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Medical humanities: stranger at the gate, or long-lost friend?

H. M. Evans

Centre for Arts and Humanities in Health and Medicine, Durham University, St Hild’s Lane, Durham
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PHILOSOPHY OF MEDICAL TECHNOLOGY

o3 (691 ) (858l ddundd

Sven Ove Hansson

INTRODUCTION )

B

It has often been remarked that one of the foremost characteristics of modern medicine is its extensive use of
technology. Medicine has always used technology, but since the late 19th century its reliance on technology has
expanded dramatically. One of the many consequences of this is a change the location of the physician’s activities.
The use of special equipment made it necessary to move consultations from home visits to hospitals and physician’s

offices. As an example of this, the number of hospitals in the US increased from 200 to 4000 from 1873 to 1910 [Dauvis,
1981, p. 8].
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Not surprisingly, various uses of technology figure prominently in discussions on medical ethics. However, few
attempts have been made to give a comprehensive philosophical perspective on medical technology, and in the
philosophy of technology medical applications are in fact marginal [Vos and Willems, 2000, p. 2].
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Medicine and technology have much in common. Contrary to the natural sciences, neither of them is aimed at
obtaining knowledge for its own sake. Both have an emphasis on techne rather than episteme, i.e. their goal is to find
means of achieving practical results, to change the world rather than just to understand it [Hansson, 2007a; 2007b].
Medicine and technology also have a large and rapidly growing intersection, namely the use of technological methods
to achieve the goals of healthcare. However, “[e]lven the most mechanical elements of medicine... are rarely, if ever,
described as technology by its practitioners. Physicians are reluctant to see themselves as technicians or applied

scientists” [Davis, 1981, p. 3].

50 1B L 095 Bud bl 4y haad ils 4y glows sl UL)U)QLQAU&....@.co‘Wlara}l.cJ)Lé-ﬁ..ﬁ)lotgolﬂ)'QLff;.mksﬁL;égéﬁﬁ

sle gy sleslaiwl o cwlo sy Jb jo ey 4y a5 din I )5 élalﬁsgiidl)lowd)jl;AB‘si_‘bﬁ.b]YH\/anHV ¢




b S3PPSS plare 4 Qb Lugh e (SAgy ol (f (SEle Gz e (bl sle Sudle Blaal 4 oliws sl (So3eleSS

[v e« VAAY w%o]« alay (69,05 laeilo b eSS 1) 095 i lad Lled K05 . dgiome
The use of ever more complicated technology in hospitals has increased the role of engineers in healthcare. Engineers are
responsible for the operation of essential diagnostic, therapeutic and palliative equipment. Due to the need for their

expertise, some technological and engineering personnel are moving closer to the patient and assume more clinical roles
]. Unfortunately, their role is often Y- - ¥; Wood, Y44); Fielder, YaAfin multidisciplinary healthcare teams [Deber and Leatt,

insufficiently understood by the public and by members of the more wellestablished healthcare professions. “Unlike other
health professionals who have a firmly established role within the hospital system, clinical engineers often assume
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By investigating philosophical issues in medical technology, we can obtain a better understanding of clinical and
biomedical engineering that are important branches of modern technology. Such studies will also help us to achieve a
better understanding of the nature of medicine itself.

There are five major categories of medical or healthcare-related technology:
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Diagnostic technology identifies diseases and other conditions for treatment or palliation. .

Therapeutic technology is used in the treatment of diseases. .

Enhancing technology improves human functioning beyond what is needed to cure diseases. .

Enabling technology alleviates the impact of disease or a disability. This includes personalized equipment such as .

eyeglasses and artificial limbs but also universal technologies such as entrances that are accessible via wheelchair.

Preventive technology reduces the risk or severity of accidents, toxic exposures, and other social and .
environmental mechanisms that give rise to disease or injury. This includes a wide variety of technologies, from sewage
treatment plants to airbags.
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Diagnostic, therapeutic, and enhancing technologies are integrated in healthcare. Enabling technology includes both
technology that is part of healthcare, such as prosthetic technology, and technology that has little connection with
healthcare. Preventive technology is usually not closely connected with healthcare, but in many cases, such as automobile

safety, it makes extensive use of medical knowledge.

), enhancing ¥), therapeutic technology (Section YThis chapter contains sections on diagnostic technology (Section
). Preventive technology is not treated here, but some aspects &), and enabling technology (Section ftechnology (Section
of this chapter is devoted sof it are discussed in Risk and Safety in Technology in part V of this handbook. The final Section

to some issues that concern medical technology in general, namely how technology shifts responsibilities, what effects it
has on the quality of care and human contact, and whether it gives rise to unsound and perhaps unnatural dependence
on artificial devices.
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Up to the 19th century, diagnosis was primarily an oral and visual process, unaided by instruments (the main exception
being uroscopy). Physical diagnosis, often including measurements, was developed to a high degree of precision in
the early 19th century [Davis, 1981, p. 183]. Around 1840 clinical laboratories were introduced, offering an increasingly
sophisticated repertoire of biochemical tests [Bu“ttner, 2002]. In the 1880s and 1890s clinical photography rose to
importance as a means of documentation. After Ro"ntgen’s discovery of X-rays in 1895 photography was
overshadowed by X-ray diagnosis that had a deep impact on most clinical disciplines [Kro"ner, 2005]. Today, medical
diagnosis is based on a combination of anamnesis (information obtained by interviewing the patient), physical
examination of the patient, laboratory examination primarily of blood but also of other tissues and excretions, and

imaging techniques including classical X-ray images, tomography and ultrasonography.
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In recent years some types of diagnostic technology that were previously in the hands of physicians have been made
available to the patients themselves. Asthmatics can use a peak flow meter to regulate their medication, and insulin-
dependent diabetics can measure their blood-sugar levels and adapt the dosage. In particular the latter practice has
had large impacts on therapy. With frequent measurements of blood sugar, blood sugar regulation has been made
tighter, i.e. lower values can be kept without risking hypoglycaemia. This reduces long-term risks of blindness,

neuropathy and atherosclerosis. It also makes it possible for diabetics to lead a less regular life, since they can adjust
dosage to food intake and physical activity[Willems, 2000; Mol, 2000].
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Technologically mediated progress in medical diagnosis gives rise to several important philosophical questions: How
does increased diagnostic precision influence our concepts of disease? Is diagnostic precision motivated even when it
does not lead to better therapy, or can it even have negative side effects? Can excesses in medical diagnosis give rise
to social discrimination? The recent introduction of genetic technology in the clinical laboratory gives rise to further

issues, in particular: Should we avoid collecting genetic information that may tell the patient more about herself than
what she wants to know?
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An excess of diagnoses?
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Diagnosis is essential for treatment. Some of the most important contributions of technology to medicine have been
diagnostic procedures that made it possible to offer patients more specific therapies and to commence therapy at an earlier
stage of the disease. In some cases, the recognition of previously unknown preclinical signs of disease have made it possible




to begin therapy before the patient suffers from the disease. Important examples of this are the use of mass radiography
to discover early stages of tuberculosis and the use of sphygmomanometry to diagnose hypertension.
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Not surprisingly, there are also cases when improved diagnosis has not been matched by corresponding developments in
therapy so that, at least for a period of time, diagnosis has no effect on the patient’s health. It has often been questioned
whether diagnosis can have any value when it does not lead to a therapeutic intervention. In this discussion it is important
to distinguish between two cases. The first case is diagnostic information about a manifest disease. Consider for instance a
patient with a back pain, who is referred to an X-ray exam. A possible outcome of the exam is the discovery of physiological
changes in the spine that are not accessible to specific treatment and do not change the advice that the physician had

already given the patient. Is such a diagnosis useless or perhaps even of negative value?
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Experience from this particular diagnosis points in the opposite direction. Patients with back pain often want confirmation

that their disease is real, and therefore appreciate knowledge about the physiological nature of the disease [Rhodes et al.,
]. Generally speaking, patients often want to know what disease they have. Furthermore, an exact diagnosis is in most 1444

cases required before the physician knows that it is useless to search for other, perhaps treatable, causes of the symptoms.
Therefore, although not all diagnoses of manifest disease lead to improved treatment, careful diagnostication is usually an
unavoidable component of responsible medical management of the patient’s complaints.
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The other, more problematic, case is that of a diagnosis without a manifest disease. Alvan Feinstein introduced the term
lanthanic disease for diseases that can be detected by technological means, but are not experienced in any way by the
patient [Feinstein, 1967; Hofmann, 2003]. Since the 19th century, life insurance companies have been a driving force behind
the development of such diagnoses. They need methods to prognosticate a prospective customer’s expected remaining
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length of life. Two technologies were shown in the early twentieth century to be efficient for this purpose, namely
measurement of the person’s blood pressure and her vital capacity (the maximal volume of exhaled air after a maximal
inhalation). Physical standards based on sphygmomanometry and spirometry were used as health indicators in insurance

medicine in the early twentieth century, but these diagnoses were not then matched by therapies [Davis, 1981, p. 185].
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A modern example of a possibly problematic lanthanic diagnosis is osteoporosis at an early stage (also called osteopenia),
as diagnosed through low bone mineral density (BMD, bone mass). This is an X-ray diagnosis (dual energy X-ray
absorptiometry, DXA); the patient has no symptoms other than a somewhat increased risk of fractures. A study of women
who received this diagnosis revealed that for many of them the bone scan had influenced their social lives. They perceived
their bodies as fragile and therefore chose not to participate in a number of social activities. It is a widespread misconception
that a person who suffers from osteoporosis should avoid physical activity in order to avoid fractures. In actual fact, the
contrary is the case: physical activity is an important means of preventing an aggravation of osteoporosis [Magnus et al.,
]. Hence in this case, information about a technology-mediated diagnosis can be Y- -#; Dalsgaard Reventlow et al., Y44¢

counterproductive in terms of medical prognosis. However, it is important to observe that this is not a necessary
consequence of the use of this technology. Its effect will be positive if the physician who informs the patient of the diagnosis
also manages to encourage her to increase instead of decreasing her physical activity, and to take other measures that

contribute to halting the development of the disease, such as to stop smoking and reduce the intake of soft drinks.
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Diagnosis as a source of social discrimination
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New diagnoses often have impact on our concepts of disease and health, and they can also influence the way in which we
]. Hence, the exact measurement of physiological functions has led to new Y- - -conceive our bodies [Vos and Willems,

]. New diagnoses can also be o, p. YaAYconcepts of normality and abnormality, such as the notion of hypertension [Davis,

used to classify persons in new ways. Such classifications can have negative social effects for the persons to whom they are
applied; in particular they can be used to discriminate against the persons so classified.
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Discrimination means that certain persons receive a worse treatment, or less of some advantage, than others, without
sufficient justification to select them for such inferior treatment. The most discussed types of discrimination are those that
affect women, ethnic, religious, and sexual minorities, and people with certain handicaps and medical conditions. In some
cases a diagnosis alone, i.e. a diagnosis without an accompanying actual condition, can have a discriminating effect

].Y.-6[Hansson,
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The clearest evidence of such discrimination can be found in the insurance sector. Insurance companies have a right to
collect medical information about their customers. They also have economic incentives to use such information to the
customers’ disadvantage. Hence, patients with hereditary hemochromatosis have found themselves excluded from
insurance although they complied with therapeutic phlebotomy and therefore had no increased risk of disease or death.
(Some relatives of patients with this diagnosis have avoided such discriminatory treatment by not having themselves tested
]1). Y- --but instead donating blood as often as phlebotomy is recommended for patients with the disease [Barash,

AfroAmericans who are carriers of the sickle-cell trait have been discriminated against by life insurers, although their
].y- - -condition does not give rise to an increased risk of death [Bowman,
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It should be emphasized, however, that the extent to which insurance companies have incentives to discriminate customers
with certain diagnoses depends on the politically chosen construction of the insurance system. Hence, the American
insurance industry uses such information to reject applications for health insurance policies and to refuse payment for the
treatment of illnesses [Alper and Beckwith, 1988; Anderlik and Rothstein, 2001]. The prevalence of this practice depends
on the fragmentary nature of American health insurance [Wolf, 1995]. Most European countries have more developed
health insurance programmes that cover everyone and have the same premium for all persons on the same income level.
In such systems there is no incentive for health insurers to collect prognostic medical information about their customers.
On the other hand, the system for life insurance seems to be more or less the same in all countries, and gives rise to such

an incentive.
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Another situation where discrimination can be based on a diagnosis is the recruitment of personnel. Employers can require
medical information about prospective employees. A well-known example concerns the sickle cell gene. The U.S. Air Force
barred Afro-Americans with the sickle-cell trait from becoming pilots due to an erroneous belief that they were prone to
illness at high altitudes [Dolgin, 2001]. In later years worries have been expressed that genetic information can be used by
employers to discover predispositions to certain diseases, recessive genes for inherited diseases, or (hypothetically) various
psychological characteristics [Brady, 1995; Silvers and Stein, 2002; Persson and Hansson, 2003]. However, it should be
emphasized that the use of diagnostic technology for such purposes is within social control. Several countries have passed

laws that regulate what information an employer may acquire about a prospective employee.
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One of the best-known examples of maltreatment based on a mere diagnosis is the social discrimination of recessive carriers
of the sickle-cell gene in the Greek village Orchemenos. Since the gene was unusually common in this village, all inhabitants
were offered testing. The purpose was to make it possible for carriers of the gene to avoid marrying other carriers. However,
this strategy failed, and instead testing led to stigmatization of the carriers. Non-carriers chose to only marry other non-
carriers, and carriers were left to marrying each other [Moore, 2000]. Another example is the Ashkenazi Jews. This group
has a long history of volunteering for genetic research, and therefore a disproportionate number of genetic alterations have
been shown among them. This has given rise to a widespread though mistaken view that they are more prone to genetic

disorders than others, and they have on occasions been discriminated for that reason [Dolgin, 2001]
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Genetic diagnoses

In recent debates about discrimination it has usually been taken for granted that genetic information is more sensitive than
most non-genetic information. The use of genetic information is also much less accepted. While it seems to be fairly
accepted that a person who has a manifest illness with a bad prognosis is denied a life insurance, rejections based on genetic
tests have been vehemently protested against. The view that genetic information requires more protection to ensure

].Y. - Yprivacy than most other forms of medical information has been called genetic exceptionalism [Green and Botkin,
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Genetic exceptionalism is an example of a general tendency that is also seen in many social and ethical debates on

biotechnology: The application of technology to a genetic material is conceived as particularly sensitive and is sometimes
seen as ethically problematic in itself.

3l oolaiwl . gl o cunlice 5 (65905 058> 0 WS 5 claiml Colis 3 ()l ;0 &S Coll agee 1ol )F 5l ol Wges Sy Sl
25 n il e St 5 B Ll 4 355 6355 4y 5 5 Cenl ole SalS Sig oole S 4o (5501 53

More concretely, three major differences between genetic and non-genetic information have been invoked to defend
genetic exceptionalism. First, genetic information is said to give more precise information about the likelihood of future
disease than what is obtainable from non-genetic tests. Secondly, genetic tests provide information not only about the
tested individual but to some extent also about her relatives. Thirdly, genetic information is said to reveal fundamental and

immutable characteristics of the individual [Alper and Beckwith, 1988].
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As one example of the first argument (the predictive power of genetic tests), Roche and Annas [2001] claim that DNA-
sequence data differs from other types of medical data in providing information not only about a patient’s current health
status but also about her future health risks. According to these authors, genetic information is in this sense analogous to a
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coded “future diary”. This, however, is a severely misleading statement. Although information about single-gene diseases
may have a high predictive power, most health-related genetic information refers to diseases with a complex etiology
involving several genes and several environmental factors. In such, more typical cases the predictive power of genetic tests
is far from impressive. There are also several examples of non-genetic diagnostic technologies with a high degree of
predictive power. Two practically important examples are sphygmomanometry and tests for fecal occult blood. They both
have great value in detecting diseases (hypertension respectively colon cancer) in their early stages before the patient is

aware of it.
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Concerning the second argument, it is certainly true that family members can be affected by results from genetic tests.
However, the same applies to non-genetic tests for infectious diseases (not least sexual partners in the case of sexually
transmitted diseases). An interesting comparison can be made been made between Huntington’s disease and HIV in this
respect. Huntington’s disease is a rare genetic neurological disease that usually does not give rise to noticeable symptoms
until the patient is in her thirties or forties. Having the abnormal Huntington gene is similar to being HIV-positive in at least
two important respects: One may remain healthy for a number of years before the onset of the disease. Furthermore, both
conditions are frequently transmitted to offspring [Gin, 1997].
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Finally, concerning the third argument, genetic information is believed to reveal who the person “really is”. This view of
]. According to that view, genetic information YaAApersonhood has been called “genetic essentialism” [Alper and Beckwith,

] has Y- - -is more intimately related to a person’s true nature than other sorts of information about the person. As Launis [
argued convincingly, genetic essentialism is based on the highly controversial metaphysical presumption that there is such
a thing as a person’s core nature, or essential identity. Furthermore, the available empirical evidence shows that we are

constituted by a combination of genetics and environment, not by genetics alone.
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However, it is possible that the technological availability of genetic information will lead to more emphasis on genetic,
inherited aspects not only of health but also of human personality. In this way, technologically mediated knowledge might
have impact on how we view each other as persons: It might lead to a focus on inherited, unchangeable traits rather than

on the social influence on personality.
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On the other hand, other technologies are also developing that may have an opposite effect. Proteomics, and information
about the expression rather than the presence of a gene, may become more predictive than genetic sequencing.
Biochemical tests can be developed that reveal environmental influences on the person. The development of future
diagnostic technologies will in all probability provide us with tools that reveal both the genetic and the environmental

influences on our bodies and our personalities. It is not possible to predict in what way these developments will influence
our views on human beings, but the philosophical impact may be substantial.
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THERAPEUTIC TECHNOLOGY

Sl 59l o

Therapy, the remediation or treatment of a health problem, is of course at the centre of medicine (although the prevention
of disease or accidents is no less important). Therapy has always involved technological procedures; fairly advanced surgery
such as trepanation was performed in Neolithic times.
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Therapeutic knowledge and knowledge of side-effects
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Today it is taken for granted, at least in academic medicine, that therapy should be based on scientific knowledge. However,
the connection between therapy and science is much more recent than that between therapy and technology. In
Hippocratic medicine that dominated medicine for more then two millennia, the most common therapies were bloodletting,
purging, and emetics, all of which were positively harmful to the patients. Although medicine has been taught in universities
since the late thirteenth century, its practice was based on Hippocratic teachings. Important advances in understanding of
human biology were made, such as Harvey’s discovery of the circulation of blood, but they led to no therapeutic advances
]. It was not until the nineteenth century that professors of medicine strove to make their discipline one of - - #[Wootton,
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the sciences. Two major approaches were taken to achieve this. One was to make medical therapy essentially a branch of
the natural sciences. By studies in the laboratory, diseased organs and tissues could be classified and causes of disease could
be revealed. Claude Bernard was a leading proponent of this approach to the scientification of medicine. The other approach
was treatment experiments, i.e. what we today call clinical trials. In the nineteenth century the first pioneers of clinical
research began to evaluate the effectiveness of therapeutic methods through statistical comparisons of groups of patients
]. Originally, the two approaches to scientific medicine Yaay; Wilkinson, Yaa¥who had received different treatments [Booth,

were seen as competitors. Today it is generally recognized that laboratory research is as necessary to develop new therapies
as is clinical research to validate, evaluate, and calibrate them.
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Hence, the crucial source of therapeutic knowledge is the clinical trial. In a clinical trial, groups of patients with the same
disease receive different treatment, and statistical analysis is performed to determine both the therapeutic effects and the
side effects in the different groups. In this way, the therapy with the best balance between therapeutic chances and (risks)
of side effects can be identified. The ethical defensibility of clinical trials is far from self-evident. The consensus view is that

a clinical trial is only acceptable if there is genuine uncertainty about which of the tested treatments is best, and informed
consent has been obtained from all the subjects [Hansson, 2006].
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Although clinical trials were proposed in the early nineteenth century, they were rare until after World War Il. Today, a large
part of the published medical research is reports from clinical trials. Since the 1990s, the use of information from clinical

trials for clinical decision-making has been facilitated by the development of systematic procedures for evaluating clinical
research (evidence-based medicine, EBM) [Evidence-Based Medicine Working Group, 1992].
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The vast majority of clinical trials concerns pharmacological treatment. A major reason for this is that new drugs are not
allowed unless they have been shown in clinical trials to be therapeutically useful in comparison to previously available
therapy. Government control of medical devices is less extensive than for pharmaceutical products. In particular, there is
no general system for premarketing testing similar to that for drugs [Altenstetter, 2003]. As a consequence of this, much

less clinical research is performed on the therapeutic use of technical devices than on the therapeutic use of drugs.
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Not surprisingly, mechanical and other technological devices can fail in unforeseen ways, just like drugs. There is a long
historical list of such failures. The majority of these did not give rise to severe injuries. But there have also been cases when
technological failures had fatal outcomes. One of the best-known cases is the Bjork-Shiley heart valve, in which case
regulators and industry seem to have been too slow in taking actions to prevent continued implantation of a defective
product. The decision to withdraw the product came unnecessarily late according to critics. The decision was not made by

the regulators but voluntarily by the company [Fielder, 1991].
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It is important to relate the producer’s responsibility for the functioning of a device to the actual clinical settings in which it
will be used. One critic complained that “most medical device designers appear to have envisioned the controlled, delicate,
and precise choreography of a surgical team, not the frantic activity of the emergency room or a ’code-blue’ call.

Consequently, many devices are not as rugged and easy to use as they could be” (Houston, quoted in [Saha et al., 1985]).
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However, this situation may change. One observer of the system described the current situation as follows: “The long-
lasting honeymoon between the industry and European healthcare regulators seems to have ended. For healthcare payers
and purchasers the case is clear: medical technology is a cost-driving force. Thus, medical devices and the medical device
industry have come under increasing scrutiny and regulation” [Altenstetter, 2003]. A possible outcome of such increased
scrutiny could be that more clinical trials are undertaken in order to determine the functionality of therapeutic technology.
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Therapy vs letting die
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Discussions on death have a central role in medical ethics, and they have often been connected to critique of technology.
Some critics see the “modern” death in a technologically equipped hospital as “unnatural”, whereas they regard “natural”
death without modern medical technology as more dignified. This is a highly romanticized view. “Natural” death is often an
extremely painful process, whereas modern technology can to some extent relieve the dying person of pain and distress

[Barnard and Sandelowski, 2001].
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Many critics also underestimate the quality of life that is obtainable with lifesustaining technology. Hence, it is often
believed that a life with a ventilator could not be worth living. In actual fact, long-time use of a ventilator is perfectly
compatible with a good quality of life [Bach and Barnett, 1994].
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However, even after the exaggerations have been removed, difficult ethical problems remain in the use of medical
technology on severely ill patients. Just as there are occasions when permanent use of a ventilator can help a patient to a
meaningful life, there are also occasions when the use of a ventilator will keep alive the body of a person whose brain does
not function any more. The issue of futility, and what technological means are justified in the treatment of a severely ill
person, is mainly a medical issue. The crucial criteria are the patient’s condition and prognosis, in particular her level of
consciousness, and her own preferences as far as they can be known. However, there are also some technological aspects

to this question
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he issue of futility, and what technological means are justified in the treatment of a severely ill person, is mainly a medical
issue. The crucial criteria are the patient’s condition and prognosis, in particular her level of consciousness, and her own
preferences as far as they can be known. However, there are also some technological aspects to this question.
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One such issue is the distinction between act and omission, and correspondingly between causing someone’s death actively
and causing it by refraining from doing something (e.g. refraining from a therapeutic action that is considered to be futile).
This distinction has crucial role in the debate on euthanasia, but it is nevertheless far from clear [Hansson, 2008]. Hence, a
physician who withdraws a respirator from a terminal patient with no hope of recovery is often seen as (passively)
permitting death to occur through natural causes. In contrast, a well-meaning friend or relative who disconnects the
respirator would run much greater risk of being accused of killing the patient. It seems as if the distinction between killing

and letting die depends on social conventions and role norms [Winkler, 1988].
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The withdrawal of nutrition from a terminally ill patient seems to be particularly problematic. It is an important part of
medical and nursing tradition that patients should be given basic care and comfort even when the progress of the disease
cannot be prevented or delayed. This includes the provision of food and fluid. Therefore, some maintain that the terminally
ill should be provided with nutrition and water, even if this has to be done by technological means rather than by feeding
them and giving them to drink. Others are unwilling to extend the requirement to provide nutrition and hydration to cases

when this can only be done with a nasogastric tube or intravenously [Winkler, 1988, p. 165].
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The continued use of new advanced devices on terminally ill persons has sometimes been questioned. This applies in
particular to left ventricular assist devices (LVAD) and total artificial hearts (TAH). Although originally intended as bridging
devices, LVADs have been used as destination therapy with good results. Total artificial hearts are at the time of writing still
essentially an experimental therapy. Consider a case when an LVAD has been implanted as a bridging device, but
circumstances have changed so that transplantation is no longer an option. It could then be claimed that since the device is
no longer medically indicated, it can be turned off or removed. However, both of these actions are expected to hasten the
death of the patient [Bramstedt and Wanger, 2001]. Switching off the device under such circumstances would be contrary
to generally accepted ethical principles. The same problem arises, perhaps in more drastic form, for total artificial hearts.
Katrina Bramstedt has claimed that “the fact that a TAH (or any other implant or assist device) is functioning without flaw
is of no relevance to the futility discourse. What is relevant to these discussions is whether the 'perfectly’ functioning device
is serving the goals of medicine and the best interests of the patient. Just as with a ventilator, a TAH can be functioning
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‘perfectly’, yet be ethically inappropriate.” Furthermore, she says that “[a]s with implantable defibrillators, inactivation of
a TAH is a simple procedure not involving surgery, and this inactivation should not be seen as ethically separate from the
withdrawal of other life support measures such as dialysis or ventilation” [Bramstedt, 2003]. A contrary view was expressed
by Robert Veatch [2003], who claims that Bramstedt “appears to be endorsing unilateral actions by physicians that will
directly cause the death of their patients and do so against the will of the patient or surrogate. That should be called

2 n

"'murder’.” According to Veatch, “[t]hrowing a switch that stops a TAH is more like injecting a drug that paralyzes the heart
muscle or like excising the SA node. Either of these would be considered direct, active killing. How can it be that turning off
the heart is any different?” Whereas other authors have emphasized the similarity between turning off an artificial heart
and discontinuing other life-prolonging treatment [Miles et al., 1988], Veatch emphasizes the difference. It could be argued
in favour of his view that a patient who has received an artificial heart will regard it as her own, and thus not as a device

that somebody else has a right to stop.
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Future technological developments may provide us with other types of lifesustaining devices that give rise to essentially the
same type of questions as the artificial heart. This would apply, for instance, to an artificial lung or kidney. A somewhat
different type of end-of-life issue would arise from a brain implant that is not necessary for life but necessary to support
consciousness. If the quality of the achieved consciousness deteriorates, arguments could be made in favour of turning off
such an implant. This would, however, be a highly problematic standpoint for same reason that turning off a life-sustaining
artificial organ is problematic.
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Subcultures that resist therapy
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Medical technology has effects not only on individuals but also on social groups and on society as a whole. Radical
improvements in treatment will change the situation of disabled subcommunities in our societies. Perhaps surprisingly,
therapeutic improvements are not always received positively in these subcommunities. The “fat is beautiful” movement
denies that obesity is a disease requiring treatment and medical attention. Segments of the dwarf community have reacted
against the introduction of therapies against their condition, seeing this as a threat to the future existence of their way of

life and their organizations [Berreby, 1996].
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By far the strongest such counter-reaction is the criticism from the Deaf World of cochlear implant surgery in prelingually
deaf children [Crouch, 1997; Lane and Bahan, 1998].
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The criticism of cochlear implantation is associated with a positive view of deafness. The Danish Deaf Association has
stated that “deaf children are not sick or weak children, but normal Danish children, who just happen to use another
language” (quoted in [Nunes, 2001]). Members of the Deaf World reject the idea that they have an impairment or
disability. Instead, they view themselves as a minority culture with its own language, customs, attitudes, knowledge, and
values. The use of cochlear implants will lead to a drastic decline in the population of this minority culture. Deaf activist
have often referred to the ethical principle that minority cultures should be preserved. They claim that large-scale
implantation of children conflicts with the right of the Deaf language and cultural minority to exist and flourish. The term

“genocide” has sometimes been used to describe that prospect [Lane and Bahan, 1998].
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This claim has given rise to an interesting discussion about the definition of a minority culture and whether cultures have
intrinsic value [Levy, 2002]. Critics have pointed out the problematic nature of arguments that give precedence to the
preservation of a culture over the interests of individual children. Some have noted that it is difficult to draw the line if
cochlear implants are disallowed for this reason. If cochlear implants are unethical, then how should we judge the rubella
vaccine [Balkany, 1996]?
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From the viewpoint of mainstream medical ethics the interests of a subculture that needs to recruit new members could
hardly prevail over the physician’s responsibility towards the individual patient. Nevertheless, there are important lessons

to be drawn from this debate. In particular, it shows that the ethical discussion on medical technology must take into
account the social and cultural notions of disease.
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ENHANCEMENT TECHNOLOGY
Syt 69l 03

Technological devices such as implants can be constructed not only to cure disease and restore human functioning to
normal levels, but also to improve human functioning to levels above the normal. The philosophy of medical technology
therefore has to deal with issues of normality and disease and with the admissibility of human enhancement. If it becomes
possible to improve a healthy person’s physical strength or her memory to levels above her natural endowment, to what

extent is it advisable to do so?
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Enhancement and the limits of normality
O Jloy d9a 5 o8y

Much of the recent debate on enhancement has referred to genetic enhancement, which only few writers defend [Resnik,
2000]. In this area, the enhancement discussion is anticipatory since no enhancing genetic technology is currently
available.
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However, there are at least two branches of medicine that already deal with enhancement in everyday clinical decisions,
namely cosmetic surgery and neuropharmacology. Many types of cosmetic surgery, including breast implants, have been
criticized for not complying with the aims of medicine, since they do not treat a disease or malfunction [Jacobson, 1998;
Miller et al., 2000]. Several drugs developed to treat diseases of the nervous system also have the ability to improve
normal functioning. Hence, drugs developed for the treatment of narcolepsy are already in use in armed forces as
wakefulness drugs. Drugs against depression are used for mood elevation by persons with no psychiatric diagnosis, and
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drugs against erectile dysfunction are used for pleasure [Wolpe, 2000]. Drugs developed to prevent cognitive deterioration
in Alzheimer’s disease seem to be capable of improving cognitive functioning in the healthy.
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In addition to enhancement of capabilities that we already have, it is also possible to develop entirely new functions for
the human body. Currently, microchip devices are implanted in animals for identification purposes. It is technically
possible to implant similar devices into humans. One use of such chips would be to let airplane passengers travel without
a ticket or identity document; instead they would be scanned. A more sophisticated read-write chip could carry a person’s
medical history or her criminal record. An implanted radio transmitter can be used to track a person [Ramesh, 1997]. A
related prospect is that of implanting a device in the body that continuously monitors levels of substances in the
bloodstream, and adjusts drug release accordingly [Wood et al., 2003].
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Some authors are against virtually all forms of enhancement since it transcends the traditional task of medicine that is to
treat and prevent diseases, not to improve humanity generally. “[T]he goals of medicine concern not all human suffering,
but only that suffering connected with a malady” [Miller et al., 2000]. There are at least two problems with this standpoint.
First, the distinction between disease and health or normality is not as clear as it may first seem. Disease is not a
biologically well-defined concept but one that depends largely on social values. Some conditions previously regarded as
diseases are now regarded as normal states of the mind or body. Other conditions that were previously regarded as
variations within normality are now regarded as diseases. Homosexuality is an example of the former, attention-deficit
hyperactivity disorder (ADHD) an example of the latter.
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Secondly, it is easy to show with examples that our intuitions about whether treatment should be offered for a condition
are strongly influenced by other factors than whether or not that condition is classifiable as a disease. One well-known
example is the treatment of short stature. Both public and private insurers have chosen to pay for growth hormone
treatment only if the child has some diagnosable growth hormone deficiency, not otherwise regardless of how short it is
projected to be [Verweij and Kortmann, 1997]. As was noted by Norman Daniels [2000], this criterion for treatment is
difficult to defend from an ethical point of view. If one person is short “just” because of her genotype and another due to
some identified dysfunction, this does not mean that the first person suffers less or needs treatment less. Clearly, neither
of them is short through a choice or fault of her own. (In practice, however, we have been saved from ethical predicaments
of growth hormone therapy by studies showing that this treatment does not affect the final, adult height of children who

have a normal endogenous production of the hormone [Murray, 2002].)
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Presbyopia is a normal feature of aging, and should therefore not be regarded as a disease. Nevertheless, we do not
hesitate to treat this condition (mostly with eyeglasses). Hopefully, no one would try to prevent ophthalmologists from
treating this or other age-related conditions of the eye. Now suppose that a remedy becomes available for age-related
cognitive decline. It is a good guess that — perhaps after some initial hesitation — our attitude to such a treatment would

be the same as to presbyopia. (Or would anyone say: “Just let grandmother become confused. It is not a disease, so
although there is a treatment she should not take it. Treatments are only for diseases.”)
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We already endorse improvements of the immune system (vaccinations). Other ways to improve the body’s resistance
against disease would probably find acceptance relatively easily. There are also situations in which improved cognitive

function would be seen by most of us as an advantage, such as improved driving ability and improved ability of surgeons
to operate [Whitehouse et al., 1997].
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It is also interesting to compare our views on improvements of the teeth and of the skin. In the middle of the 19th century
it was normal for nearly all an adult’s teeth to display signs of decay. At that time, the type of dental work that is now
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routine would have been seen as remarkable and perhaps even as ethically doubtful. Today, it is about as difficult to
provide old people with skin that looks youthful as it was then to make their teeth look youthful. How will we react if
future developments make wrinkled skin as avoidable as discoloured tooth stubs are today?
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These examples show that the disease/normality limit does not tell us what treatments are acceptable. However, there
may still be other arguments against enhancement, arguments that do not depend on the distinction between disease
and normality. One obvious such argument is that enhancements may have serious side effects. Hence, we can expect
genetic enhancement to have unknown negative effects [Goering, 2000]. In one experiment, mice that were genetically
engineered to improve their performance on learning tasks turned out to have greater sensitivity to pain [Wei et al., 2001].
Perhaps a method to improve memory will have psychological side effects since it prevents us from forgetting things we
cannot bear to think about. “Who needs to remember the hours waiting in the Department of Motor Vehicles staring at
the ceiling tiles, or to recall the transient amnesia following a personal trauma” [Wolpe, 2000]? Other side effects may
follow from other types of enhancement. However, although this type of argument can be used against many methods of

enhancement, it is not a decisive argument against enhancement as such.
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At the bottom line, the enhancement issue concerns what kinds of human beings there should be. Should future people
be stronger and more intelligent than we are? A common, often religiously motivated view is that human nature has been
given to us and should not be changed. Others see considerable scope for improvement of the human race. In one of the
few scholarly papers devoted to the issue, James Hudson maintains that to the extent that we can influence the innate
natures of future people, we should make them intelligent and probably without a sexual drive or “any drive...other than
a drive to rational thought and action in general” [Hudson, 2000]. Needless to say, this is a controversial standpoint.
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The issue what kind(s) of persons there should be is among the most difficult ones to deal with rationally in moral
philosophy. The very basis for the discussion is insecure. What criteria should we use? Should we judge future persons by
our own criteria, or by the criteria that we predict (and partly determine) them to have? (Population ethics that deals with
how many persons there should be has similar difficulties.) Possibly, the best way to tackle issues of enhancement is to
deal with them incrementally, judging each individual case on the basis of our current values without even trying to take
future values into account. However, such incrementalism needs to be informed by a discussion about possible long-term
developments. The following words of warning are worth taking into account:
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Whereas one can make the case that future generations should have the right to decide by themselves about their fate,
it should be prevented that we enter a slippery slope towards ever greater manipulation of the human body, without
medical necessity, and do so without having fully considered the consequences. [Altmann, 2001]
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Making man-machines
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Microprobes implanted into nervous tissue can create interfaces for communication between a patient’s nervous system
and devices that replace or supplement a malfunctioning organ. Currently the most important of these neural interface
implants are cochlear implants (see above, Section 3.3). Brain implants are also used for bladder control and for blocking
tremors for instance in Parkinson’s disease. There are several other promising applications, including the control of
epileptic seizures [Pereira et al., 2007]. Experiments have been performed with chips implanted in the brain or a peripheral
nerve in order to control a wheelchair or other compensatory technology, or a prosthetic device such as a prosthetic hand
[Warwick et al., 2003; 2007]. Research is being conducted on prosthetic vision for the blind, based on essentially the same
principles as cochlear implants, namely that stimuli from technological sensors are relayed to the nervous system via a
nerveimplant interface. Two major alternatives are being investigated for the placement of this interface, namely retinal
chips and chips implanted in the visual cortex of the brain. Prosthetic vision is currently primarily developed in animal
models, but preliminary testing on human volunteers has taken place [Bertschinger et al., 2008;

http://www.bostonretinalimplant.org].
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If efficient implantable brain chips become available, then they can be used for various forms of enhancement. It has been
speculated that military applications can come first, with the purpose of producing soldiers with enhanced abilities
[Maguire and McGee, 1999; Altmann, 2001]. Some computer visionaries dream of a future in which many or all humans
have implantable computer chips that connect them to sensors, assist their memory, and provide them with a variety of
capacities. The “cyborgs”, cybernetic organisms, of science fiction that are mixtures of man and machine would then
become reality [Behling, 2005]. Some authors have hailed this as a positive development, since cyborgs can become better

than men [Haraway, 1991].
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It has also been argued that such neural implants could in the future be used to scan, upload and transfer (the contents)
of a mind. Computer-brain connections will then allow electronic communications with other similarly connected
individuals in a way that may require that we radically reassess the boundaries between self and society. However, this is

even more speculative than the idea of a cyborg. We do not know whether or not complex sensory impressions, feelings
and thoughts, can be communicated in either direction through an implant [White, 1999].
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ENABLING TECHNOLOGY
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The extent to which persons with impaired bodily functions are forced to live their lives differently than other people
depends not only on therapeutic technology but also to a large part on a variety of other technologies, from wheelchairs
to computer interfaces, from hearing aids to garage doors. Since the 1970s, handicap activists have urged us to see
handicap less as a medical problem than as a consequence of social exclusion that is often mediated by technology. This

standpoint was well expressed by Alison Davis:
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[11f I lived in a society where being in a wheelchair was no more remarkable than wearing glasses and if the community
was completely accepting and accessible, my disability would be an inconvenience and not much more than that. It is

society which handicaps me, far more seriously and completely than the fact that | have spina bifida. (Quoted in [Newell,
1999, p. 172].)
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It is important to observe the difference between a medical condition (such as being blind) and a social condition that it
contributes to (such as being unable to read the newspaper). This can be expressed with the distinction between disability
and handicap. Disability is an impairment of a bodily or mental function. Handicap is the presence of obstacles that persons
with disabilities are subject to in society. Hence disability is inherent in the person, whereas handicap is a relation between
a person and her environment [Amundson, 1992].

2l pac asle) cnl e 3l L2 ] 5o Cudglas a5 cloir| Cunog SO g (g (@bl aile) SCbp Carog o o Dalds samlie
g 9929 Codgles sl 23 L Jay o, Slee jo Pl SO Sl 0,8 o Sdslre o Sleil o plead b les o]y sl l (aalig, yailes
Lma g ate i o bLS )| el cudglas a5 Jl> 0 ¢ col S18 8,8 50 Sl g, cnl 5lails 518 T (om0 50 dsel> jo Jolae ol 3l as” el
Daay ¢ ggwsssel] el

Technology with capacity to reduce the negative impact of having a disease or disability can be called enabling technology
[Hansson, 2007c]. Leaving aside therapeutic technology that we have already treated, enabling technology can be divided
into three categories: compensatory, assistive, and universal technology.
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Compensatory and assistive technology
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Compensatory technology is technology that replaces (fully or in part) a lost biological function by a new function of a
general nature. Hence, whereas therapeutic technology reduces handicap by reducing disability, compensatory
technology reduces handicap by providing new abilities that compensate for the disability. Some examples of
compensatory technology are eyeglasses, hearing aids, speech synthesis systems, walking sticks, crutches, wheelchairs,
orthotic appliances, ventilators, and equipment for total parental nutrition. Rehabilitation medicine that aims at replacing

lost functions by new compensating ones makes much use of compensatory technology.
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Assistive technology makes it possible for the individual to perform a task or activity despite an (uncompensated) disability
or lack of function. Assistive technology provides abilities of a more specialized nature than what compensatory
technology does. Typical examples are knives that require less strength than standard kitchen knives, plates and dishes
that do not slide on the table, appliances for dressing, toileting, and bathing, remote controls for doors, windows, and
light switches, textphones and videophones for the speech and hearing impaired, reading machines for the blind, etc.
Adaptive interfaces of software products have become an increasingly important form of assistive technology, both for
private life and on workplaces. However, the adaption of software has often lagged behind other technologies. As one
example of this, many colleges and universities have ensured that handicapped persons have access to their buildings, but
have failed to give them full access to their electronic information [Grodzinsky, 2000]. Household robots that assist

disabled and elderly persons in a variety of daily activities are an important new development [Erlen, 2003].
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Compensatory technology provides the person with general-purpose functions that can be used also in unforeseen
situations, whereas assistive technology only provides solutions for more limited tasks. Therefore compensatory
technology is more enabling than assistive technology. Hence, having a prosthesis that replaces a lost arm in a number of
different tasks appears to be preferable to having a series of assistive appliances with which each of these tasks can be

performed with only one arm.
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Universal technology
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Universal technology is technology that is intended for general use, not only for persons with a specific disease or
disability. Without being restricted to persons with a disability, technology can be adjusted so that it includes them among
its potential users. The difference between assistive and (adjusted) universal technology is often social rather than (in a
restricted sense of the word) technological. Hence, a ramp that is used to enter a building both walking and in wheelchairs
is universal technology; a wheelchair ramp at the back of the building intended only for those who cannot use the stairs
at the front is assistive technology.

26




OS5 3995e (g ol SIBU b solens slIs o8 (sl e e cwlond a8 )5 LA 13 ceges B)las slp &S El (555l8 Sl (sl
Jeasd) 5 (oS Sz 65518 (e Dol s 18 095 0gille IS (e po ], Ll AT 08 wiiis 5k |y sl Ll (o0 ¢ Slglae (Tl oL
az gosly b b a4z oleislo 4 0555 (s 45 caey o« 5y 0l sl (Sa3elaiST (aalS Sgamma (sline 4) Sl & ol elaiz| Ygane (o
wlys ood &5 SLuS sl b o5 GlesSle Sy 50 yarbg s cud gl SG Ll Slez (gl Su e 99h (o0 0ol S 2 o Jaso b

el o oo ¢ aisS eslitl sl 4o o aly

In the development of new technologies, accessibility for disabled persons is seldom treated more than at best as a side
issue. Therefore, improvement or deterioration in terms of accessibility is often an unintended side effect of developments
that have been driven by other aims. It is not easy to determine if the general trends in technological development are in
general positive or negative for accessibility. There seem to be contradictory trends. One positive trend is mechanization
that gradually decreases the need for physical strength in most occupations. Another positive trend is digitalization, that
makes information more easily convertible to formats that are accessible to blind and deaf people [Cornes, 1993; Coombs
2003]. Mobile phones have also turned out to be more important for many handicapped people than for persons without
a major handicap. A negative trend is increasing intellectual requirements, particularly on workplaces, that seem to be a
consequence of many new technologies. This often makes life more difficult for mentally disabled persons. Hence,
tentatively it seems as if ongoing technological developments make life easier for physically disabled persons but more

difficult for those who are mentally disabled.
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Appropriately adapted universal technology has the advantage over compensatory and assistive technology that it makes
ct with the technological environment in the same way as others. As one it possible for disadvantaged people to intera
example of this, if a machine — such as an elevator — has both visual and auditory signals, then both blind and deaf
people can use it in the same way as people who see and hear. Similarly, if a heavy door is operated from a panel that is
accessible from a wheelchair, then both walking and wheelchair-bound persons can open it in the same way. Therefore,
universal technology is, as a general principle, superior to compensatory or assistive technology. It is therefore a plausible

ethical standpoint that if a problem cannot be solved with therapeutic technology, then it should if possible be solved with
universal technology, even if alternative solutions with compensatory or assistive technology are available.
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However, contrary to therapeutic and compensatory technology, universal technology is usually not subject to decisions

in the healthcare sector but rather in other sectors of society. This is in all probability a major reason why universal
Syd ¢« Sl g Sleys (5,98 B>, J> ol L technology has often lagged behind therapeutic and compensatory technology.
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GENERAL EFFECTS OF TECHNOLOGY IN MEDICINE
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Technology has often been talked about very sweepingly in discussions on healthcare. In this chapter we instead focused
on the impact on specific technologies and technological practices. However, there are some issues that do not relate to
particular technologies but rather to the more general use of technology in healthcare. We will treat three major such
issues: how technology shifts responsibilities, what effects it has on the quality of care and human contact, and whether

it gives rise to unsound and perhaps unnatural dependence on artificial devices.
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Shifting responsibilities

There are several ways in which current technological developments move responsibility for healthcare away from its
traditional locus, i.e. physicians and nurses. The responsibility of companies that deliver medical equipment increases with
the complexity of the equipment. In hospitals, bioengineers and clinical engineers take over some of the responsibilities
of physicians, such as the calibration of advanced treatments. A quite different trend is the transfer of complex and
sometimes lifecritical equipment from the hospital to the patient’s home, which confers more responsibility on patients
and their relatives. Finally, as complex decisions are “delegated” to machines, some responsibilities become more diffuse,
and bound to machines rather than to humans. Here, we will look more closely at the two lastmentioned of these trends,

beginning with the shift of responsibility to patients and their relatives.
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More and more patients receive treatments in their homes such as ventilator therapy and artificial nutrition through

infusion pumps. These are treatments that were previously only administered in hospitals [Arras, 1994]. The increase in
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homecare is partly a response to patients’ preferences, partly a response to economic pressures. “The combination of
psychological benefits with cost containment makes home care seem an irresistible option” [Lantos and Kohrmann, 1992]
(cf. [Kun, 2001]). Communications technology has an important role as facilitator of this development. Telemedicine allows
for monitoring and diagnostics at home by the means of medical sensors connected to a personal computer. Temperature
measurement, oximetry, electrocardiography, blood pressure measurement, and auscultation are among the diagnostic

procedures that can be performed from a distance [Dansky et al., 1999; Stanberry, 2000; Elger and Burr, 2000].
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The administration of advanced diagnostic and therapeutic technology in homes has many advantages. When things go
well in homecare, patients receive “the best of both worlds” [Arras, 1994], advanced medical treatment in the privacy of

their own homes. Telemedicine in home care can be a way to ensure that access to healthcare is not limited by
geographical location and ability to travel [Bauer, 2000; Elger and Burr, 2000].
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However, technological homecare is not without its problems. For an increasing number of families, it has erased the
boundaries between hospital and home, between intensive care unit and living room [Arras, 1994]. Sometimes parents
and other relatives take over tasks that nurses perform only after taking special courses [Kirk, 2001]. Advanced
technological home care with life-sustaining machines can place excessive burdens on family members, typically women,
who live with a constant fear of failure. One of the most important ethical issues in home care is what tasks and
responsibilities can and should be taken over by laypersons. “As home healthcare broadens to include traditionally
hospital-based therapies, it is unclear whether traditional hospital norms, which place ultimate responsibility for decisions

on professionals, or traditional home care norms, which place responsibility on parents, should apply” [Lantos and
Kohrmann, 1992].
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This can have negative social consequences. Homecare can make familiar domestic settings alien, and may confuse family
roles. In comparison, hospitals can often allow patients greater autonomy, and therefore better preserve family
relationships. Sometimes patients have a greater sense of privacy in hospitals than in homecare [Ruddick, 1994]. A
patient’s dependence on a spouse or a parent can be problematic for the relationship [Kohrmann, 1994]. Studies have
shown stress and psychological problems in families who care for ventilator-dependent children at home [Lantos and

Kohrmann, 1992; Arras and Neveloff Dubler, 1994; Kirk, 2001].
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The other major shift in responsibilities emanates from a general tendency to automatize more and more advanced
functions. Decisions are “taken over by machines” so that no human is directly responsible for them at the point in time
at which they are made. Another way to express this is that decisions are predetermined in decision support systems.

Lalliws J:L..uﬁf" Olasonad 098 o0 il j aid iy sloo,Slas yiion g5le 5095 Cows 44 sogas Jul)T 5l b ol Koo odas yoss
ua‘ubé‘f)in)c‘)QISGQ;OJ.QL)JBLQJTU.J?MQW‘SAMLMAS@LA))QM@LM)‘G&456‘44;44"449.“‘5‘QM;W

Healthcare is often seen as one of the most promising areas for the introduction of computerized decision support. It has
been shown in several cases that decision support systems can help the clinician in important ways, for instance by
decreasing the risk of kidney failure, and providing more rapid treatment of critical laboratory abnormalities [Bates, 1997].
If a decision support system is connected to electronic patient records, it can include mechanisms for following up and for
automated learning. Like other applications of artificial intelligence, an advanced clinical decision support system will

therefore have capabilities in addition to those explicitly programmed into it.
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We may very well be approaching systems in which computers perform what we usually see as the tasks of physicians:
making diagnoses, performing therapies, and communicating with patients [Gell, 2002]. A system has already been tried
out in which diabetes patients used a touch-tone telephone to obtain self-management instructions and dosage decision
support from a computer. The result was encouraging; an improvement was shown in their diabetes management
[Albisser, 2001]Nevertheless, important questions can be raised about the implications of such systems. If the advice was
wrong, how important is it whether the patient communicated with a machine or with a human being? How can
responsibilities be assigned when decisions are taken over by machines [Klieglis et al., 1986; Hucklenbroich 1986]?
Furthermore, what will the effects be on the physician—patient and nurse—patient relationships if much of the therapeutic-
technical support comes from a machine whereas the psychological part of the support presumably stays with the

physicians and nurses?
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Technology, care and human contact

One of the most important effects of enabling technologies is to facilitate human communication. Hearing aids,
textphones, appliances for reading and writing, speech reading programs, and various technologies for physical mobility
are all examples of this. However, technology can also be used to replace human contacts or reduce the need for them. A
phone call from a nurse can replace a personal visit. A central electronic monitoring system can supersede assistant nurses

at the bedside, and a nasogastric tube can be used instead of spoon-feeding.
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In public debates, medical technology has often been accused of causing the dehumanization and depersonalization of
healthcare and the objectification of patients. However, there is no inbuilt conflict between care and technology;
technology can be used both in ways that improve care and in ways that make it less humane [Haber, 1986; Barnard and
Margarete Sandelowski, 2001; Widdershoven, 2002]. In a balanced discussion on technology in healthcare it has to be
realized both (1) that technology is not in itself dehumanizing and (2) that technology cannot replace genuine human

contact and care
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For a practical example, we can consider the proposal to use virtual environments for training stroke patients. Virtual
technology can be used to expose these patients to a wider range of sensory stimuli, over much longer periods, than what
is otherwise possible in a hospital setting. This can yield benefits in terms of time and cost of therapy to stroke patients,
who typically spend only 30-60 min per day in formal therapy. Thus, virtual reality “increases the possibility of stimulation
and interaction with the world without increasing demands on staff time” [Wilson et al., 1997]. However, potentially this
technology can also be used to reduce individual, staff-to-patient contact. This is then a negative effect of the way in which

the technology is used, not of the technology itself
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Recently, attempts to replace human contact with technology have in fact been made through the therapeutic use of
companion robots. These products have been developed in Japan, where there is less resistance to robots with human
features than in most other parts of the world. Elderly patients are invited to interact with robots such as the robot baby
seal Paro that reacts when one speaks to it or pets its fur, and the “healing partner” Yumel that looks like a baby boy, has
a vocabulary of 1200 phrases, and sings lullabies. Patients tend to appreciate these robots, cuddle with them and talk to
them. Some patients with age-related dementia do not realize that they are interacting with a machine [Sullins, 2005].
Replacing human contact in this way is obviously problematic from an ethical point of view. It is questionable whether it
is compatible with human dignity to provide demented patients with technological devices that they wrongly believe to

be living beings. However, on the other hand, removing these robots without replacing them with true human contacts is
not necessarily an improvement.
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The technological imperative
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Resistance to technological medicine has a long history. Around the year 1900 there was a “neohippocratic” movement
among doctors who saw scientific medicine as a threat to the old art of medicine. One of the most prominent members
of this movement was Ernst Schweninger, Bismarck’s personal physician [Koch, 1985].

Gy | sode SB35 a5 (05 ol jo ";i,_‘;l;_.,.m.:_;" i VA Jlw sgas o0l GYeb (ol asil 6)5105%*“’)-.’@ 39 Caaglie
‘CS] 390 S jlomuny guated Sy ¢ ,Sudgd Syl iz cpl Ll 5 i 3l (SO LCails 092 ¢ WS oo (Sdp sd o gl
[vans

A much stronger such movement developed in the 1960s and 1970s as a counterreaction to the rapidly growing use of

mechanical and electronic equipment in healthcare. In 1968 economist Victor Fuchs introduced the term “technological
imperative”, by which he meant the tendency to give the best care that is technically possible, even if its costs are high
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[Fuchs, 1968; Barger-Lux and Robert P. Heaney, 1986]. Much of the criticism of medical technology was couched in the
term “medicalization”. This term was used (and possibly invented) in 1961 by T. Szasz who originally used it to describe
the incorporation into psychiatry of problems that should not be dealt with as psychiatric or otherwise medical [Nye,
2003]. The term was adapted by Ivan Illich (1926-2002), the foremost critic of technological medicine in this period. lllich,
who has been incorrectly credited with inventing the term [Barnet, 2003, pp. 276 and 286], was an ardent critic of scientific
medicine and in particular its use of technology [lllich, 1975]. In later years, the form of anti-medical movement that he

represented has been significantly weakened.
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Critics of medical technology have done great service to society by pointing out various problems in the use of this
technology. However, much of their criticism is weakened by an (explicit or implicit) technological determinism: a belief
that medical technology of necessity must have certain negative traits, such as being dehumanizing and standing in the
way of good care. On the other hand, blind belief in the progress of medical technology can be equally dangerous.
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! Corpus Medicorum is a Melbourne-based orchestra of doctors, medical students and health professionals.
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2 on scientific ignorance: is a book on philosophy and theology by Nicholas of Cusa
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