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Preface

Problems of profound ethical and practical significance have arisen due
to developments in biotechnology and the medical sciences. These
problems make it necessary to reconsider many moral issues regarding
life and death more carefully than has been done in the past. I believe
that this reconsideration can profit if issues are viewed multi-
disciplinarily, so I attempt to frame moral problems in light of social,
psychological, and biological realities and examine the implications in
terms of economic factors. The issues perhaps are best exemplified in the
rapid developments that have taken place in the science of human
genetics—developments that have made it possible to utilize scientific
advances to achieve practical ends, resulting in an explosion in the area
of genetic engineering.

In Human Evolution, Reproduction, and Morality, I discussed evo-
lutionary, ethical, and economic problems produced by developments
in the technologies by which one can assist humans to reproduce when
reproduction is difficult or impossible under normal conditions. In the
present book, attention is devoted to technological developments that
make it possible to routinely transplant organs from donors to patients
who need them. Problems arise because it is necessary to obtain organs
from cadavers as soon as possible after death in order that the organs be
in a physical condition permitting successful transplant. The criteria by
which death can be said to have occurred must be considered carefully
because technological advances have made it possible to maintain or-
ganisms in a persistent vegetative state for extended periods.

Other economic and moral concerns are related to the development
of technologies that extend the length of human life. It is possible to
maintain organic functioning for years, even though the patient will
never recover psychological functions. The ethical questions raised by
all of these technological advances should be faced proactively by the
political, medical, and ethical communities, and the discussions pur-
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vi Preface

sued here are intended to move toward understanding those psychologi-
cal, moral, biological, and economic considerations. Finally, I pose some
broad issues in medical ethics, consider the nature of the responsibilities
of physicians regarding suicide and euthanasia, and discuss—as a case
history in applied ethics—the problems encountered in attempts to
devise an adequate health-care delivery system in the United States.

I express my appreciation to the staff at Plenum Press. With their
able assistance, the production of this and the previous book was a
pleasure for me. Once I provided the manuscript, everything flowed
smoothly and proceeded ahead of schedule—a state of affairs that many
of us do not always experience in our publishing endeavors. I appreci-
ated the efficiency and professionalism of the production editors, Robin
Cook and Robert Freire, and of Jeffrey Leventhal. I especially want to
thank Executive Editor Eliot Werner and his editorial assistant Kathleen
Lucadamo. Meeting with them is always a pleasant occasion, no matter
how mundane the matters that might be our concern of the day. It was
also pleasant to discover that Eliot and I are both enthusiastic Fran-
cophiles, which led to wistful exchanges regarding experiences in the
wilds of France and the streets of the Left Bank in Paris.

I also thank Patricia O’Neill, who read some of the material in what
turned out to be the penultimate draft and who led me to recognize some
major organizational problems. Once these difficulties were pointed out,
I was able to produce a final draft that was much more satisfactory than
otherwise would have been the case.

I hope that these two Plenum books contribute positively to the
discussion of issues facing contemporary society and focus attention on
some data and perspectives that are often overlooked in treatments of
these issues. Now that I have considered these issues regarding the
permissible treatment of humans by humans, I will turn my attention to
those concerning the permissible use of animals by humans.
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CHAPTER 1

Objectives and Background
Principles

In this book, evolutionary, developmental, and ethical principles are
used to evaluate the quality of ongoing life, the ending of that life, and
the merits of mapping the human genome and manipulating its structure
and function. This discussion continues arguments developed in Hu-
man Evolution, Reproduction, and Morality (Petrinovich, 1995), in
which an evolutionary view of human reproduction was presented.
These evolutionary ideas apply to all sexually reproducing organisms,
and aspects of human morality were interpreted in their light. It was
argued that insights regarding the structure of human moral intuitions
and existing systems of morality result when they are viewed from the
perspective of actions that would be expected to perpetuate the geno-
types of individuals.

After discussing evolutionary and moral principles, issues involv-
ing reproduction were considered: abortion, infanticide, and the repro-
ductive technologies used to assist infertile couples to reproduce. The
moral implications of these developments were discussed and recom-
mendations made that could lead to reasonable and just social policies.

This chapter briefly reviews the basic evolutionary, philosophical,
and cognitive principles argued in Part I of Human Evolution, Reproduc-
tion, and Morality. Only the major points of the argument are sketched,
and those interested in the literature supporting them should consult
that book.

BASIC EVOLUTIONARY PRINCIPLES

The web of ideas that make up the theory of evolution can be viewed
as a broad network adequate to understand the origins, changes, and
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2 Chapter 1

current states of organic systems. A basic axiom is that the interaction of
elements in the organic universe can be viewed from the perspective of
cost-benefit analyses. At the level of individual organisms, there must be
a benefit in terms of passing on as many genes as possible to the next and
succeeding generations, and avoiding the ultimate cost that would occur
if a population of organisms becomes so narrowly specialized that the
genetic line could face the risk of extinction in the face of changed
pressures. To maintain a reasonable balance, it is necessary to forego
the maximal level of propagation of genes that would be achieved by the
mother cloning herself and thereby contributing all of her genes to the
next generation. Such a cloning strategy is problematic, because some
degree of variation must be maintained among the organisms that con-
stitute the breeding population in order that some individuals will
survive and reproduce whenever the characteristics of the environment
change radically and quickly, or when some new players (competitors,
cooperators, predators, or prey) suddenly appear. A second benefit from
maintaining variability in individual genotypes is that a varying set of
characteristics can, as Hamilton phrased it (Hamilton, Axelrod, & Tanese,
1990), present a continually moving target to more quickly reproducing
parasites which, because of their rapid rate of reproduction and short
generation time, could quickly come to specialize on the weaknesses of
each generation of longer lived and more slowly reproducing organisms,
until they drive the members of the host species to extinction. One way
to defeat parasitization is to recombine individual genotypes at each
mating, making it less easy for parasites to overcome.

The alternative strategy to cloning that has been adopted by many
organisms is to sexually reproduce. The cost of sex is that each of the
parents gives up one-half of its genes in each mating. The benefit is that
genes are recombined at each reproduction, which maintains the desired
variability.

Evolutionary change occurs when certain behavioral and physio-
logical traits (called phenotypes) are produced by the underlying gene
structures (called genotypes). This change takes place if the individuals
displaying those traits are better able to reproduce and foster progeny
than those not displaying those traits. Such individuals are considered
to be better adapted, and they will become more numerous and suc-
cessfully outreproduce competitors, providing that the phenotypes are
heritable. When such differential reproduction occurs, the structure of
the gene pool (the total number of different genes found in the popula-
tion of individuals that make up the species) will change. The changes in
the phenotypes produced must be heritable, which means that the
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offspring of such better adapted parents have some likelihood of inherit-
ing those genes and gene combinations that produce physical charac-
teristics conferring a selective advantage. These offspring, in turn, must
be able to pass those genes on to their offspring.

Although this description of evolutionary change may seem straight-
forward, there is no simple relationship between genes and morphologi-
cal, physiological, or psychological traits. There is no one-to-one rela-
tionship between genes and the phenotype. Different environments
influence the range of phenotypes that can and will be expressed. Cu-
mulative changes in the traits of successive generations can be produced
through genetic inheritance, as well as through the perpetuation of
environmental and cultural changes that influence the expression of
genetic potential. This point is critical when applying genetic analyses
to understand the functioning of human communities.

The process of natural selection is important because of its influ-
ence on the phenotypic variation presented by different organisms in the
population, favoring some at the expense of others. Another factor is
what is called isolation—that all genetic lines within a species do
not interbreed freely because of geographic or behavioral separation.
Such isolation often results in the appearance of characteristics that
make one group of individuals so different (genotypically and pheno-
typically) from others in behavior or morphology that they are unable (or
unwilling) to interbreed with those others. These changes can be pro-
duced by peculiarities of the different ecologies of some breeding com-
munities, as well as by random genetic drift that can result in distinctive
characteristics appearing in the individuals that define those commu-
nities. When such changes occur, the group of interbreeding organisms
can be considered to be a new biological species, or at least on the way to
specieshood.

One critical distinction is between the proximate and ultimate
levels at which evolutionary processes can be viewed. At the proximate
level, the questions involve how processes occur and the nature of the
mechanisms within the organism and the environment that drive evolu-
tionary processes. The ultimate level involves differential reproductive
success, and the output at this level is reckoned in terms of the number of
genes replaced in the gene pool relative to the performance of other
individuals in the population. Maintaining the proximate—ultimate dis-
tinction helps to avoid considerable confusion that results when expla-
nations are framed at one level (e.g., changes in physiological functions)
and then are uncritically extended to explain events at the other level
(e.g., reproductive success).
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Sex and Reproduction

Because reproduction is an essential aspect of evolution, and sexu-
ality has evolved as a primary strategy to further the reproductive end,
one would expect evolutionary processes to have had the greatest influ-
ence on those characteristics (morphological, physiological, and psy-
chological) that are involved in reproduction, and such is indeed the
case. The basic games played in pursuit of human reproduction start at
the moment there are sperm present and an egg to be fertilized (Baker &
Bellis, 1989). The interests of the two parties, egg and sperm, lead them to
a physiological contest. The male reproductive system has been tuned
evolutionarily to maximize the likelihood of reproduction given the
varying conditions surrounding the copulatory episode.

The human female, however, is not just a passive receptacle in
which males play out their sperm-competition games, in which one
individual’s sperm competes to fertilize eggs and to block the attempts of
others’ sperm to succeed. Females can influence the outcome of the
contest between sperm in several ways (Baker & Bellis, 1993; Bellis &
Baker, 1990). The female orgasm can regulate the number of sperm
retained at both the current and a succeeding copulation. Nocturnal,
masturbatory, and copulatory orgasms are the primary mechanisms by
which the female can influence retention of sperm, and intercopulatory
orgasms are cryptic to the males. These various competitive strategies
would have developed through the natural selection of characteristics
enhancing the reproductive success of individuals who possess such
heritable traits, and no conscious intent is implied. There is little doubt
that, at these physiological levels, evolutionary arguments are reason-
able. Are they reasonable when we consider interactions between the
mother and the conceptus?

Trivers (1972) argued that the evolutionary interests of a mother and
her offspring can be in conflict following conception, because the off-
spring benefits if it receives more parental care than the parent is pre-
pared to give, with the mother accruing more interest in the offspring as
her time of investment increases. Haig (1993) considered the interaction
of the human mother and her fetus in considerable detail. The fetus
benefits by extracting as many resources as possible from the mother,
while the mother must strike a balance between nourishing the fetus and
keeping some resources for herself, as well as providing for her existing
and future children. Maternal genes pay the cost of fetal development
throughout pregnancy to gain a future benefit (and natural selection
“keeps tabs” on the relative benefit per unit cost). The conflict between
what is best for the “mother’s genes” and what is best for the “fetal



Objectives and Background Principles 5

genes” is marked by a high degree of interdependence—what Haig
called a conflict of interest within a basically peaceful society. If the fetus
has a genetic or developmental defect that will make it unlikely to
survive, then it might be in the interest of the mother’s overall reproduc-
tive success to miscarry and try to conceive again. The interest of the
fetus, however, is to survive at all costs, so it should try to prevent the
woman’s body from causing a miscarriage, because that would result in
total loss to the fetus.

An example of the working of such mutual coexistence has been
provided by Profet (1992), who examined the phenomenon of pregnancy
sickness from an adaptationist perspective. She argued that it evolved to
protect the embryo against the in utero ingestion of toxins that are
abundant in natural foods. Women who have moderate or severe preg-
nancy sickness have a higher pregnancy success rate than those who
have mild or no pregnancy sickness. Pregnancy sickness is universal
across human cultures, a fact that is compatible with the interpretation
that the sickness conferred a selective advantage on ancestral humans.

This brief review supports the conclusion that the basic levels of
reproduction can be understood in terms of cost—benefit analyses of the
functional interests and strategies of the different players. Such basic
strategies have been identified for most species, and their manner of
operation has been studied carefully for a large number of species.

Misconceptions Regarding Development

A major misconception should be identified and never again be
allowed to rear its ugly head. It is often assumed that if a trait appears as
the result of genetic instructions, it is unmodifiable: that an individual
has genes for some characteristic and that an inherited blueprint only
has to unfold during development for the characteristic to be manifested.
This misconception gives rise to concerns that any discussion of a
universal human nature that might be encoded genetically is antithetical
toabeliefin fundamental human dignity, because it involves an undesir-
able deterministic view of human nature. Evolutionary psychologists
(e.g., Cosmides & Tooby, 1987) pointed out that even a universal human
nature would permit a large number of different traits, psychologies, and
behaviors to manifest themselves between individuals and across cul-
tures. Such variability is possible and likely because, even if there is
such a common inherited psychology, it must operate under a variety of
environmental conditions. The ability to respond to varying pressures is
exactly what a successful gene pool must retain if the species defined by
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that gene pool is to successfully respond to a variety of pressures. It can
be argued that humans, so far, have adapted successfully to an enormous
variety of conditions.

The traits that appear early in the life of a developing organism are
selected so that, given the almost inevitable circumstances that surround
conception and birth, the organism will be provided with the necessary
elements to sustain further physiological and behavioral development.
It is critical that these early developmental processes run off in some
appropriate sequence, and that alternative avenues of stimulation or
input can be used if the most commonly occurring events are not en-
countered.

Although each organism begins with a distinct genotype, the differ-
ential events it encounters can influence its development in many differ-
ent ways. However, if certain inputs are necessary for the development
of essential characteristics of the organism, then there must be ways to
buffer the organism’s systems when those inputs do not occur. A useful
way of considering the interaction of events and processes that are
important in development is in terms of experience-expectant structures
(Greenough, Black, & Wallace, 1987). These structures are designed to
utilize environmental information that is so ubiquitous it is almost
universal; it invariably occurs in the natural developmental history of
individual organisms, and probably has throughout the evolutionary
history of the species. One way these structures operate is through the
production of an excess of connections among neurones early in the
organism’s developmental history. When certain experiential inputs occur,
some of these neural cells and their connections will survive, and others
will fade away. At the outset, the organism is primed genetically to be
sensitive to these certain stimuli, and to respond to them when they occur.

When these early inputs are received, a second system becomes
active, called the experience-dependent system. This second system
stores information depending on the unique experiences of the individ-
ual organism, using it to generate new neural connections in response to
the occurrence of a “to-be-remembered” event. Experience-expectant
sensory systems make it possible for the organism to develop an exten-
sive range of different performance capabilities, and predisposed to
respond to those stimuli that would be available to all young animals of
the species in the normal course of development. The genes need only
outline the rough pattern of neural connectivity in a sensory system and
determine the time when an experience-expectant system will be active
and receptive, leaving the specific details to be established through the
organism’s interactions with its environment—which involves the
experience-dependent system.



Objectives and Background Principles 7

These two systems involve a great deal of general “prewiring,”
much of which is lost as development proceeds, with the successfully
competing elements being those most actively utilized by the experience-
dependent system. Even though the system was initially established
structurally, there is a high degree of plasticity possible in the course of
development. Such developmental plasticity in central neural represen-
tation has been documented for many species when one sensory modal-
ity suffers damage or when the organism is deprived of sensory inputtoa
modality. Lacking the expected stimulation, the organism is able to use
another sensory mode to continue the process of development.

A third system, called the activity-dependent system (Locke, 1993),
utilizes the activity of the developing organism to produce sensory
impressions that further the development of different sensory modal-
ities. This system makes it possible to develop such things as speech and
language, and provides the organism with the ability to actively generate
the stimulation necessary for development to proceed.

The conception of how these three systems operate is quite different
from the traditional one that considers development in terms of innate
versus learned influences. Nowhere is one kind of process active for a
time to be followed by another, with each controlling a certain percent-
age of the variance in development—there is a continuous interaction
from the outset. This view emphasizes a continual dynamic interaction
between biased perceptual and motor dispositions that are almost cer-
tain to be activated if the human infant is in the nurturant environment it
must have to survive. Yet, if the usual array of stimuli is not available,
because of a defective sensory system, for example, the developing
organism can use stimuli from other modalities to continue along the
path of development to generate sufficient stimulation that will provide
the general activation required to sustain developmental processes.

If development is conceptualized in terms of these three systems, it
is not meaningful to invoke the specter of genetic or biological “deter-
minism.” All organisms start out with experience-expectant systems
that were established genetically, but phenotypic development is a function
of a complex interplay between the experience-expectant, experience-
dependent, and activity-dependent systems. Genes are only a piece of
the story of development, because influences that occur, even in the
uterine environment, can alter the expression of the innate programs
inscribed in the developing organism’s genes. There is a distinction
between ‘“biological” and “genetic” events: Environmental influences
might produce biological differences between organisms in such things
as receptor sensitivity, the structure of neural connections, and the
levels of hormones. These biological differences, however, may not be
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attributable to genetic influences at all. Genetic differences may contrib-
ute to only one aspect of biological events that subsequently influence
the nature of the organism.

Many of the initial insights regarding early development were in-
vestigated intensively, especially for birds and mammals, by those zool-
ogists called ethologists, who study animals within the context of their
natural environment. They identified a process they called “imprint-
ing.” Particularly important events occur at the time an organism is born.
It has been found that adult behavior can be influenced crucially through
exposure to stimuli that occur during specific times in development. For
example, if a freshly hatched gosling is exposed to a moving object, and if
this is the first thing the gosling has seen, it “imprints” on this object and
behaves toward it as if the moving object was a parent (usually the
mother)—which it almost always is in nature.

The general phenomenon of imprinting has been demonstrated in
many species (including humans) for many stimuli, and for a wide range
of behaviors. The first object experienced by human newborns is almost
always the mother, the first sounds heard are usually those of the parents
(especially the mother), and the first tastes experienced are those of food
types in the immediate environment—either taken directly or through
feeding of maternal milk. These early experiences drive the infant’s
development in certain directions; toward sensitivities and preferences
for some classes of objects over others—such as a preference for the
sound of the mother’s face and voice, which leads it to respond to faces
by smiling. There is genetic tuning of receptor systems; this tuning
increases the likelihood that only stimuli with a restricted range of
characteristics will be selected and responded to, and attention prefer-
entially will be directed to those stimuli.

Evolution and the Human Condition

The next question concerns the relevance of evolutionary principles
to help us understand the human condition. Wright (1995) discussed the
views of evolutionary psychologists regarding the biology of violence,
arguing strongly for the relevance of functional evolutionary analyses
when considering the biochemical events involved in the kinds of vio-
lence that are prevalent in the inner cities of the United States. He
concluded that there are evolved behavioral tendencies that are reac-
tions to the loss of status, and that these tendencies represent adapta-
tions that were useful in the environment of evolutionary adaptation
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(EEA). The ideas of evolutionary psychologists are being represented
accurately in the popular press and are finding their way into the think-
ing of the general public, as well as that of the medical community.

In Human Evolution, Reproduction, and Morality, the mechanisms
involved in the development of human speech and in the initial stages of
language development were discussed at length. Speech and language
are accepted as two defining characteristics of humans. The develop-
mental principles outlined earlier suggest that the early beginnings of
language unfold in much the same way as other behavioral systems of
both human and nonhuman animals. A number of social bonds, espe-
cially between the mother and neonate, are cemented almost from the
moment of birth. Such bonds are important when considering issues
regarding the moral status that should be accorded to the neonate,
because they mark the entry of the organism as a player interacting with
members of the social community. It is at this point that the neonate
gains personhood and when the organism should be considered to be a
moral patient—an individual that does not yet have the full moral
standing of a moral agent. People have a predisposition to adopt moral
principles as a result of early experience, and the specific principles
adopted will reflect the coordinated interactions between early social
experiences and an evolved genome that has been biased to enhance the
developing organism’s reproductive success.

Basic Evolved Processes. The question now concerns the extent to
which evolutionary principles can be used to gain an understanding of
the sensory, perceptual, cognitive, and social behaviors of humans. It is
widely accepted that many fundamental processes are influenced by
innate biasing mechanisms. One basic behavioral adaptation that almost
all animals have is a tendency to orient toward a suddenly appearing
stimulus, and if the stimulus is repeated over and again and is not
followed by any particular consequence, the response to the stimulus
wanes with repetition—a process called habituation. Few are distressed
if it is suggested that such a complex mechanism is an evolved process.

Some organisms have receptor elements that react preferentially to
selected types of stimulation and are difficult to habituate. Frogs have
retinal cells that react preferentially to small, fast-moving objects (“bug
detectors”), and there is little doubt, or disagreement, that this enhanced
responsiveness to prospective food stimuli evolved as an adaptation to
environmental conditions: Frogs that sensed insects more efficiently
would be likely to be better nourished and enabled to reproduce more
than those that lack the enhanced bug sensitivity (what has to be demon-
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strated to complete the scenario is that the behavioral disposition is
heritable and that reproductive success is enhanced). Animals of many
species, including humans, have retinal cells that are stimulated or
inhibited by such things as edges, and by lines with certain characteris-
tics. It has been demonstrated that, without experience, figures of partic-
ular shapes are grouped together, objects moving in certain directions
are detected as basic units, and depth of field is appreciated.

Humans have mechanisms that “automatically” process certain
kinds of visual stimuli preattentively. Such stimuli are said to “pop out”
of displays, and the time required to detect these stimuli is independent
of the number of elements. Detection of certain other stimuli requires the
use of an attentional mechanism that checks each item in the display in
a serial fashion: The more elements to be checked, the longer the search
time. Such simple sensory and perceptual mechanisms could have un-
dergone strong selection and would have conferred a survival advantage
in the EEA. When considering such simple levels of functioning, few
reject the argument that these processes are evolved, content-specific
information-processing adaptations. Many social scientists and human-
ists, however, become increasingly resistant to attempts to extend the
arguments much beyond these simple behavioral processes.

There is an enormous body of evidence demonstrating that animals
of many species have specialized detection systems, and that these
systems adapt them to the demands of their environment. They have
content-specific learning mechanisms that enhance the likelihood that
certain kinds of events will be learned quickly. Some insects (e.g.,
wasps) learn the characteristics of the complex gestalt of stimuli sur-
rounding nests containing the larvae they are provisioning, and do so
with but one exposure. They can learn such characteristics better and
more quickly than members of most avian and mammalian species, but
can hardly be characterized as mental giants in other regards.

There is evidence for such content-specific learning mechanisms in
a wide variety of situations that are critical to the survival of organisms.
These mechanisms include species-specific defense reactions (Bolles,
1970), learned food aversions mediated by taste in rats and vision in
birds (Garcia & Brett, 1977), and selective learning of certain sounds
under certain conditions by birds (Petrinovich, 1990). When learning
mechanisms are studied within the context of the ecology within which
organisms exist and cope, one is led to the conclusion that searching for
content-general “intellectual” mechanisms is not of much use to under-
stand an animal’s functioning, any more than trying to understand
language development by studying the way humans process nonsense
syllables can capture the essence of language acquisition.



Objectives and Background Principles 1

Speech Development. When evolutionary mechanisms are in-
voked to understand more complex human behaviors, such as cognition,
there is an increased resistance to accept them. One careful elucidation
of the types of developmental processes that may be involved in cogni-
tion has been provided by Fernald (1992), who proposed a four-stage
model characterizing the usefulness of intonation during infant speech
development during the first year of life. This model is a concise sum-
mary of the communicative functions of infant-directed speech. A first
level has the prelinguistic function of capitalizing on the infant’s predis-
position to respond differentially to certain prosodic characteristics
(sound contour, including melody and rhythm) of infant-directed speech.
These maternal vocalizations serve to alert (high-frequency sounds with
a gradual rise-time in intensity) or to soothe (continuous, low-frequency
sounds; especially white noise—such as shhh).

At a second level, the melodies of maternal speech become increas-
ingly effective in directing infant attention and modulating arousal and
emotion. Over the first six months of life, the infant’s visual capabilities
and motor coordination have improved; it can recognize individual
faces and voices more quickly, and the social smile in response to voices
and faces appears more frequently. The mother’s speech not only cap-
tures attention, but also evokes emotional expression by the infant. By 5
months, infants from monolingual English-speaking families respond to
vocalizations used in approval and prohibition when they are uttered
using infant-directed speech only, and respond to vocalizations made in
several languages. During the first six months, infants are more respon-
sive to voices than to faces, but at about 7 months of age, they reliably
recognize happy and angry facial expressions.

A third level is the communication of intention and emotion, with
the vocal and facial expressions of the mother providing the infant initial
access to the feelings and intentions of others. The infant begins to
interpret the emotional states of others and to make predictions about
the future actions of others, using signals based on vocal and facial
expressions.

At a fourth level, prosodic elements are accepted as markers to help
the infant identify linguistic units within the stream of speech. As
Fernald so nicely phrased it, words begin to emerge from the melody. At
15 months, infants recognize familiar words better in infant-directed
speech, but by 18 months have acquired the ability to identify familiar
words equally well in adult-directed and infant-directed speech, al-
though the exaggerated tone of infant-directed speech may still be im-
portant when acquiring new words. These events characterize the
speech development of infants in all human societies that have been
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studied, indicating that there is the required cross-cultural universality
that characterizes basic evolved processes.

Language Development. Can we move further along and under-
stand a complex trait that is uniquely human? Studies of the develop-
ment of natural language, done by cognitively oriented psycholinguists,
provide us with major insights regarding the development both of
speech and grammar. Pinker and Bloom (1991) made the heretical sug-
gestion that the ability to use natural language belongs more to the study
of human biology than to human culture.

Pinker (1994) argued that human language, including the underly-
ing rules that produce grammar and syntax, evolved through the process
of natural selection. The use of “motherese,” the language mothers use
when addressing infants, directs the attention of the infant in ways that
would support emotional development, identify linguistic units within
the stream of speech, and enhance the acquisition of new words. These
functions assist caregivers to be more efficient, and make it more likely
that offspring will survive to reproduce themselves. These language
precursors precede and prepare the way for the development of human
language. Bickerton (1990), Lieberman (1984), Locke (1993), and Pinker
(1994) have all argued that the universality of critical elements in the
development of human speech, grammar, and syntax support the idea
that language has evolved.

Analysis of the human speech and language literature indicates that
the development and use of human language, among the most cherished
human abilities, has yielded many of its secrets to an evolutionary
analysis. The human-language abilities that have been laboriously
taught to members of nonhuman species are faint shadows of the com-
plex grammar that spontaneously develops in all young human infants
and whose basic aspects can be recognized at birth.

Evolution of Cognition

Development of Mathematics and Spatial Cognition. The devel-
opmental psychologist David Geary (1995) used an evolution-based
framework to understand the development of the cognitive processes
involved in mathematics. He identified numerical abilities that he con-
sidered to be universal, biologically primary abilities, many of which are
shared with animals of other species, and which develop inevitably
given normal experience. Among such biologically primary abilities
Pinker (1994) noted that the brain organizes the world into discrete,
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bounded, and cohesive objects and arranges these objects into categories
of the same kind. He argued that babies are designed to expect a language
to contain words for kinds of objects and kinds of action, to display basic
elements of a universal grammar, and to reflect the prosodic elements of
their language community well before they have had any extensive
exposure to a wide range of language exemplars.

Geary (1995) found that these tendencies to group objects of the
same kind involve an implicit understanding of the number of objects in
small arrays, and that it occurs as early as the first week of life. This
sensitivity is intermodal, and by 18 months of age, infants show a
sensitivity to ordinal relationships and engage in primitive counting
behavior.

Geary (in press) suggested that the organisms of many species have
an implicit understanding of some fundamental features of Euclidian
geometry (e.g., that a line from one point to another is straight). He
argued that the large sex differences that favor males in three-dimensional
spatial abilities could be the result of a greater elaboration of the neuro-
cognitive systems that support habitat navigation and representation.
These differences are directly related to intramale competition and to
males’ courtship of females. In most preliterate societies, hunting is
almost exclusively a male activity, and it has been shown that hunting
success is directly related to the number of wives obtained in hunter—
gatherer societies that permit polygyny. Characteristics such as the abil-
ity to mentally manipulate three-dimensional representations of infor-
mation, to track and predict the trajectories of moving objects, and to
navigate would enable men to hunt more successfully and to triumph in
the small-scale warfare between kin-based groups that was likely to have
prevailed in the EEA. There is little overlap in the distributions for males
and females in throwing distance and velocity, even before males begin
to engage in sports participation.

Geary argued that considerable confusion has occurred when sex
differences are considered using broad categories, such as spatial abili-
ties, verbal abilities, or mathematics, rather than considering the compo-
nent features within these general categories. Petrinovich (1995) sug-
gested that it is necessary to understand the characteristics of the EEA for
humans in order to identify those behavioral tendencies that would have
enhanced the reproductive success of those members of the society
possessing them. One would expect males and females to be equivalent
in their cognitive abilities, except for abilities that would affect the
process of sexual selection, because there should be a direct benefit
enhancing the performance of the differential tasks that could contribute
to the success of each of the sexes. Men may have been selected to excel
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in hunting and fighting and women to excel in tasks that assess memory
for objects and their location. Geary concluded that conceptualizing
cognitive sex differences in terms of goal structure, and conceptual and
procedural competencies in terms of sexual selection, will enable a more
complete and satisfactory analysis of these differences than is possible
by comparing scores on arbitrarily selected cognitive tasks. The strate-
gies used to conceptualize language and mathematical development
have provided insights into human nature, and these successes indicate
that it might be possible to develop a descriptive base of actions that
people engage in consistently enough that these actions can be consid-
ered to be universals.

Human Problem Solving. What about more complex human abili-
ties, such as those involved in solving complex problems? Among social
scientists, there has been a biophobia and intellectual isolationism that
Tooby and Cosmides (1992) argued has become more extreme with time.
What they call the Standard Social Science Model (SSSM) assumes that
genetic variation cannot explain the purported fact that many behaviors
are shared within groups of people, but not between such groups. The
SSSM maintains that inputs are everywhere the same, although adults
everywhere differ in behavioral and mental organization, and that these
differences are produced by cultural events that are extragenetic. The
generators of complex, meaningful organization in human life are con-
sidered to be emergent processes whose determinants are at the group
level of sociocultural events. In this view, human nature is an empty
vessel waiting to be filled, another tabula rasa on which the hand of
experience can write. The SSSM allows that, although natural selection
may have been involved at one time, human evolution has progressed to
a point at which the influence of genetically determined systems of
behavior has now been removed and replaced with general-purpose
learning mechanisms involving content-independent cognitive pro-
cesses. The arguments of the SSSM can be challenged using a database
that ranges across phyla and other data that deal directly with uniquely
human characteristics.

Tooby and Cosmides (1995) argued that the human brain would be
expected to be organized functionally to construct information, make
decisions, and generate behaviors that would tend to promote inclusive
fitness in the ancestral environment and behavioral contexts of Pleis-
tocene hunter—gatherers (the EEA). They make the case (as does Geary)
that researchers might profitably spend their time looking for functional
organizations that would be expected to have enhanced propagation in
the EEA. Such a research program would use stimuli and tasks incor-
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porating items that are representative of problems our hunter—gatherer
ancestors would have encountered: faces, smiles, expressions of disgust,
foods, the depiction of socially significant situations, sexual attractive-
ness, habitat quality cues, animals, navigational problems, cues of kin-
ship, rage displays, cues of contagion, motivational cues, distressed
children, species-typical body language, rigid object mechanics, plants,
and predators.

Tooby and Cosmides (1992) and Gigerenzer and Hug (1992) con-
ducted studies indicating that the standard, domain-general model of
problem solving fails when the cognitive behaviors studied are represen-
tative of those that would be adaptive within the natural social ecology
of humans. One of the most important processes used to explain the
evolution of social cooperation and competition is that of inclusive
fitness, on which is built the idea that one contributes one’s genes to
succeeding generations, not only by enhancing direct genetic contribu-
tions, but also by behaving in ways that enhance the genetic contribution
of relatives, and even of members of the social community who might
reciprocate any aid given them. Cognitions involving social exchanges,
having undergone selection pressure for many thousands of years,
should incorporate design features that are particularly appropriate to
deal with such problems. Individuals should be especially adapted to
reason efficiently when social contracts are involved, and should be
attuned to detect cheating—a violation of a social contract. Gigerenzer
and Hug {1992) found that people reasoned more efficiently {80% correct
solutions) when solving problems requiring the detection of rule vio-
lations involving social contracts than when the same formal rule viola-
tions did not involve social contracts (30% correct solutions).

Social contract theory was the only one of several alternatives evalu-
ated in these studies that could account for the consistently better
performance on problems involving social contracts, although Davies,
Fetzer, and Foster {1995) quarrel with the adequacy of this conclusion for
one of the tasks used. People seem to have inference procedures that are
applied specially to social contract problems: They are better able to
detect cheaters, and are good at recognizing altruists, leading them to
perform much better than they did on problems involving the same
formal, logical steps but which did not involving social contracts. Gige-
renzer and Hug (1992) found that people perform better on the same
problem when it is posed in a perspective in which they are placed in
a role requiring them to detect a cheater than if they are to search for
information regarding the operative rule.

There certainly are domain-general mechanisms, such as those used
in rote memory, a short-term memory load of seven plus or minus two,
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and in the attribution of cause. These mechanisms are deployed gener-
ally and are very useful aspects of people’s cognitive abilities. There are,
however, a multitude of domain-specific mechanisms that were selected
to enhance the adaptation of organisms coping with evolutionarily sig-
nificant problems.

The Evolved Human Social Condition

There is a large body of research that supports adaptational explana-
tions of more complex human social behaviors. There are universal
behavioral tendencies that influence patterns of homicide (Daly &
Wilson, 1988), different patterns of jealousy shown by men and women
(Wilson & Daly, 1992), sex differences in the age and status preferred for
mates (Kenrick & Keefe, 1992), and in the different reproductive strate-
gies employed by males and females in terms of a potential partner’s
reproductive potential (Buss, 1994). Buss and Schmitt (1993) proposed a
contextual—-evolutionary theory of mating, arguing that the adaptive
logic of men and women should be different when they pursue short-
versus long-term mating strategies, but both sexes should always be
interested in a mate who would be a good parent. The pattern of human
dispersal from natal communities to breeding communities was found
by the anthropologists Clarke and Low (1992) to be consistent with
predictions based on evolutionary mechanisms known to operate for
many animal species.

There have been a number of studies of evolutionary mechanisms
involved in the structure of legal principles (Wilson, 1987) and moral
reasoning (Burnstein, Crandall, & Kitayama, 1994; Petrinovich & O’Neill,
in press; Petrinovich, O’Neill, & Jorgensen, 1993; Wang, 1992). The
evolutionary argument has been extended to understand problems in-
volved in the practice of medicine (Maier, Watkins, & Fleshner, 1994;
Nesse & Williams, 1995; Williams & Nesse, 1991). In Human Evolution,
Reproduction, and Morality, the aforementioned literature was re-
viewed extensively to understand the nature of human moral systems
and social policies, especially as applied to issues in reproduction.

Although a variety of specific rules and structures are found in
different societies, there are general features that characterize all soci-
eties, and a large number of these features relate to reproduction and
inheritance—of goods as well as genes. The traits of cooperation and
communication provide the cohesive elements for the sexual partner-
ships on which society depends. These relatively permanent unions—
based on economic and social cooperation—constitute the norm.
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BASIC ISSUES IN MORALITY

In Chapter 6 of Human Evolution, Reproduction, and Morality, it
was argued that when considering human moral systems from an evolu-
tionary perspective, the most useful and applicable basic principles are
those called consequentialist, which define what is good in terms of
outcomes. The calculation of this good requires an estimate of the rela-
tive weight of the various values involved in order to do a cost—benefit
analysis of the alternative outcomes. In terms of basic evolutionary
theory, the ultimate benefit is reproductive success, and the costs are
anything that diminishes that success in terms of reduced future repro-
duction or capacity.

Problems arise when attempting to calculate the relative weights
that should be given to different values. How does one equate a given
amount of pain and suffering to a given amount of pleasure and well-
being? Is it necessary that some values always take precedence and
cannot be allowed to fall below a minimal level? The question was
phrased by Brandt (1980) in terms of how it can be decided that the
value of speaking freely on political matters is stronger than the value
of owning capital goods, and that both of these are weaker than the value
of not being tortured.

Although these are difficult questions, values can be roughly or-
dered in terms of their essential importance. An absolute guarantee must
be made that one should not be murdered, and this should take priority
over not being subjected to unnecessary pain, which in turn would take
precedence over enjoying a delightful meal. I think everyone’s intuition
would support relative orderings of these kinds. Another argument that
most would accept in some version is John Rawls’s (1971) maximin rule,
which states that we should make decisions to maximize the outcome for
the most disadvantaged in society, other things being equal. This rule
makes good sense when combined with the idea that there is a minimal
level below which no one should be allowed to fall. They must reach this
level to be able to live a satisfactory life, and a just society must ensure
that no one falls below that level on those values that are essential.
Adequate health care is one such essential to which all should be
entitled, and inequality in health care cannot be tolerated as long as the
worst off have insufficient care.

Some Important Distinctions

There is an important distinction between moral agents and moral
patients. Those with full standing in the moral community are consid-
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ered moral agents; they have direct moral duties to one another and bear
the load of all moral responsibilities and duties. Moral patients, on the
other hand, lack the abilities that would make them accountable for the
outcomes of their actions. Moral patients include such individuals as
human mental defectives, the senile, very young children, fetuses, and
most, if not all, nonhuman animals. A human who is incapable of
reasoning or understanding abstract concepts cannot be held respon-
sible for an act that injures another, because such moral patients are
unable to understand the concepts of right or wrong, or sometimes even
the causal relationship between their actions and the resulting injury to
another.

Another important determination, when considering the beginning
and termination of life, is at what point organisms attain the status of
persons, when does the status of personhood begin and end. It was
argued in Chapter 9 of Human Evolution, Reproduction, and Morality
that personhood begins at the point of birth; that this is when a public
human entity appears, and a social contract between the neonate and the
members of the community comes into force. This contract makes infan-
ticide impermissible, even though the neonate has not yet developed
beyond the stage of a moral patient. This contract represents those
aspects of humanity that provide the cohesive elements fostering the
interests of the community and, as a result of the successful enforcement
of its terms, serves to enhance the ultimate reproductive success of
community members.

Justice

One basic element of the concept of justice is that all similar individ-
uals should be treated similarly. The Kantian argument is that one
should act in such a way that those principles used to regulate specific
actions could be accepted as universal law. Rawls (1971) examined ideas
regarding justice extensively and pointed out that happiness presup-
poses the enjoyment of primary human goods, such as health, a certain
amount of wealth, and a respected place in a free society. He considered
principles of justice in the light of fairness within the structure of
society, and argued that the principles of justice should involve an
agreement that free and rational persons accept, based on an original
position of equality. It is within the bounds of agreements that basic
rights and duties should be assigned and social benefits divided.

Rawls believes that the idea of a social contract is of primary impor-
tance in establishing justice. Feinberg (1989) construed Rawls’s theory to
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fall within a social contract tradition, noting that Rawls emphasized that
one has an obligation to do one’s part whenever one accepts benefits and
opportunities, in terms of goods provided by the society. It is also
important that rules should not be changed in the middle of the game,
because that would disappoint the honest expectations of those whose
prior commitments and life plans were made with the assumption that
the rules would be continued (Feinberg, 1989).

To establish basic principles we should, according to Rawls, invoke
a difference principle: The position of the better-off is to be improved
only if it concomitantly improves the position of the worst-off. Persons
who are equals should not agree to a principle that would dictate lesser
life prospects for some, simply for the sake of a greater sum of advantages
enjoyed by others. This proposal is adopted to circumvent some of the
problems encountered by a Utilitarian position that calculates morality
by aggregating the total sum of welfare that different policies would
produce.

Rawls (1971) argued for two principles: The first requires equality in
the assignment of basic rights and duties, whereas the second holds
that social and economic inequalities can be considered to be just only if
they result in compensating benefits for everyone and, in particular, for
the least advantaged members of society. There is no injustice in choices
that produce greater benefits for the favored few, provided that the
situation of the less fortunate persons is improved as well. Rawls refers
primarily to our relations with other persons, and leaves out of the
account how we are to conduct ourselves toward animals and the rest of
nature. A contract theory such as his is compatible with principles that
characterize evolutionary theory, and this line of thinking can be ex-
tended more broadly to include issues regarding animals and the envi-
ronment with little difficulty.

In order for Rawls’s theory to be applicable, there must be a way to
settle questions regarding the priority of the plurality of principles
involved. He considers the assignment of the weight of different princi-
ples to be an essential part of the conception of justice, and that rational
discussion depends on an explanation of how these weights are to be
determined. The basic principle of justice is that all primary goods—
which he identifies as liberty and opportunity, income and wealth, and
self-respect—must be distributed equally, unless an unequal distribu-
tion of them is to the advantage of the least favored.

Feinberg (1989) noted that the duty to uphold justice, as defined by
the rules of established just practices and institutions, provides the
sufficient principles to design social practices and institutions, and that
these should be preferred over any principles that assume the actions of
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individuals will result in a benign society. Feinberg (1984), when consid-
ering how to apply the harm principle to the development of criminal
law, made the suggestion that people have multiform interests that must
be protected by uniform rules, and that the best way to proceed is by
positing a “standard person.” All standard persons share certain welfare
interests, including an interest in continued life, health, economic suffi-
ciency, and political liberty. The law must prevent harm from occurring
to one’s standard primary interests. The harm principle should take into
account both the magnitude and probability of the harm: If there is a high
probability of serious harm as a result of an action, then it should be
forbidden by criminal law; if the probability is relatively low, then there
is less reason to forbid it. He argued this position in the interest of respect-
ing people’s freedom, especially if the magnitude of the harm is small.

With this scheme for the standard welfare interest, it is necessary to
consider what could be called secondary values and interests. These are
relatively harmless, but are important to individual persons. These
secondary values reflect differential experiences, abilities, and tastes,
and include such things as possessing wealth, reputation, and applause,
as well as enjoying friendship and comfort.

Kekes (1993) also argued that humans have universal, primary
values. He identified a plurality of primary values: basic physiological
needs (e.g., having food and not being tortured); psychological needs
(e.g., love and freedom from humiliation); social needs (e.g., respect and
freedom from exploitation). He considered the pluralism of secondary
values in considerable depth and argued that the best way to encourage a
personally satisfying and morally meritorious life is to adopt a moral
pluralism that respects what we wish for ourselves. This pluralism
emphasizes the possibilities whose realization may make our lives good.
Kekes believes that pluralists must set their own conception of a good
life as merely one possibility among a plurality of reasonable options,
realizing that there is no absolute basis to prefer one particular set of
secondary values over others. Individual differences are fostered, and
experiments in different ways of living are encouraged, as long as the
actions do not harm others or deny their interests and liberties. The
assignment of weights to such incommensurate and incompatible sec-
ondary values is a serious problem when seeking moral principles to
provide an appropriate basis on which to decide proper courses of action.

Rational Liberalism

In Human Evolution, Reproduction, and Morality, a philosophical
position I called Rational Liberalism was discussed in order to illumi-
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nate some of the arguments that could be used when evolutionary and
consequentialist considerations are less directly involved, especially
when there is no concern with reproduction, or when utilitarian calcula-
tions are difficult to make. This position is based on John Stuart Mill’s
consequentialism, which emphasizes the role of intellectual pleasures
to a greater extent than hedonistic ones. Feinberg (1986) accepted Mill’s
principle that society should prevent harm to individuals; that a per-
son’s (agent’s) freedom should be absolute regarding things that affect
the individual’s self and body. He supplemented the harm principle
with an offense principle, which he defined as hurt produced by deep
revulsion toward an act of another. It might be reasonable to restrict the
free choices of persons whenever it is reasonable to doubt that the choice
is a rational, informed, and voluntary one, even though these choices
might not violate either the harm or offense principles. A policy is
morally justified when it is factually informed, rational, and voluntary.
Society has an obligation to determine if acts meet this test, to permit
choices that do meet the test, and to not permit them if they do not.
Certain goods are essential and primary, and a degree of equality should
be provided so that all members of society are guaranteed an adequate
minimal level of these goods. The plurality of secondary moral interests
and values should be respected as well, and the rules, regulations, and
laws that society adopts should respect this pluralism. These rules must
be within the permissible bounds of freedom of respect, freedom from
harm, not give offense, and be consistent with the principle of liberty.

COGNITIVE SCIENCE

The ideas developed by cognitive scientists are important when
considering a cognitive test for moral agency. The proper criteria for
agency should rely on cognitive functioning and should be concerned
with the quality of decisions the individual is capable of making. The
essential characteristics that must be considered, as argued by Anderson
(1990), include the goals the organism is pursuing, the structure of the
environment that is relevant to the attainment of these goals, and the
cost involved in using a cognitive process. Four major aspects of cogni-
tion were invoked by Anderson: Memory, Categorization, Causal Anal-
ysis, and Problem Solving. These concepts should be supplemented by
an appeal to the essential quality of having an autobiographical sense,
such that there is a continuing idea of a selfthat can be entertained by the
organism. Any organism that can be shown to possess these qualities
meets the test for moral agency and should be accorded the status of full
personhood, with all its duties and responsibilities.
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EVOLUTION AND MORALITY

In Human Evolution, Reproduction, and Morality, it was argued that
understanding the nature and structure of people’s moral intuitions
might lead to a better appreciation of the kinds of moral imperatives that
have developed, and that this understanding does not involve commit-
ting a naturalistic fallacy. Rather, it permits an understanding of patterns
of moral beliefs that exist, which makes it possible to appreciate basic
problems that might be encountered whenever society attempts to de-
velop a set of oughts that conflict with people’s deep-seated intuitions
about realty—intuitions that could have evolved over thousands of
years of human existence.

To better appreciate the structure of human moral intuitions, a
series of studies of moral intuitions were presented in Chapter 7 of that
book, and it was argued that there is a set of universal moral intuitions
compatible with expectations based on evolutionary theory. The most
important dimensions that drove people’s decisions in the resolution of
hypothetical, fantasy dilemmas were Species (people favor members of
the human species over any others); Inclusive Fitness (people favor kin
or members of their community over others); and membership in an
abhorrent political movement—Nazis (disfavored over all other hu-
mans). Two other dimensions were of moderate importance: Numbers (a
tendency to favor a number of people over a single individual); and
Social Contract (a tendency to favor innocent persons over those there
because it was their job).

These patterns of morality could have developed in much the same
way as several other aspects of complex behavioral dispositions. Physio-
logical, structural, and behavioral traits are adaptations that developed
to enhance the reproductive success of the individual organisms in-
volved. Not only are simple and relatively invariant response tendencies
affected through the processes of differential reproduction and natural
selection, but complex processes involved in perceiving the world are
influenced. There is evidence that humans solve problems that involve
social contracts very efficiently. There is also evidence that mating
strategies and patterns of reproduction have evolved in such a way that
they enhance the lifetime reproductive success of the individuals, and
behavioral tendencies that support cooperation and communication are
enhanced.

The development of speech and language was considered at length
because the processes and mechanisms involved in their development
are similar to those involved in the development of morality. This
sculpting of receptivity initially serves the function of attachment and
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emotional bonding, but comes to lay the basis for communication
through speech.

Language development (whether spoken or signed) is an adapted
and evolved process utilizing context-specific learning modules. This
process involves innate computational mechanisms that define the
grammatical categories of such things as noun, verb, and auxiliary.
Words are couched into grammatical categories rather than being stored
as individual words, and people have categories built into memory and
context that lead them to look for phrases, and to use them as the basic
elements of analysis. There are cognitive modules, shared with those in
the community, that enable children to learn the variable parts of lan-
guage in a manner ensuring that their grammar is synchronized with that
of their community.

Pinker (1994) noted that this way of conceiving language develop-
ment makes huge chunks of grammar available to the child all at once,
which means that it is not necessary to acquire dozens or hundreds of
rules, but to just set a few mental “switches.” Selection favored those
speakers in each generation that hearers could best decode, as well as
those hearers who could best decode the speakers. This process of
natural selection led to what has been referred to as a Universal Gram-
mar. Just as speech used the mechanisms serving the functions of emo-
tional bonding to piggyback its development, the language system pig-
gybacks on the speech system.

It is argued that morality is an evolved process developing in much
the same way as does language, and it piggybacks on the prosodic
system, using the language system to codify the rules and regulations
that constitute moral systems. All human communities have developed
codes, rules, and practices to regulate the reproductive pair-bond, to
legitimize offspring, and to determine who inherits goods. These codes
ensure the stability of the basic reproductive unit—the family. There are
proximate mechanisms that have developed to further the ultimate
interests of enhanced reproductive success and to promote inclusive
fitness. Therules that develop can be different given historical accidents
and resource availability, but they cannot hinder the ultimate reproduc-
tive success of the community members if the community is to survive
and compete successfully with others who share their biological niche.
Although natural selection might have shaped basic aspects of morality,
this does not mean that evolved tendencies will result in a moral society.
The cognitive principles involved in the codification of social ideologies
are of paramount importance, and the task is to see that these ideologies
are not used to pervert the desirable goals of evolutionary adaptation.
Cognitive factors must direct the development of fundamental philo-
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sophical principles concerning human dignity and freedom. An ade-
quate system of morality will seek to eliminate the exploitation of those
humans who are in a less-favored status.

PLAN OF THE BOOK

The argument will be made that evolutionary theory provides in-
sights into issues involving the understanding and manipulation of
genes, human death, and ethical issues involved in health care. A large
number of statistics have been gathered from a range of sources, and
these are cited in many of the chapters. These statistics constitute the
database from which several aspects of the questions under considera-
tion can be viewed: frequencies of occurrences (diseases, medical treat-
ments, medical facilities), finances (costs of medical procedures and of
research activities, national budgets, profits), demographics (death rates,
indices of health status, structure of the population), and outcomes
(effectiveness of treatment procedures, quality of life). These figures are
used to indicate the bases for the arguments regarding the controversial
issues discussed. Those arguments and the policy recommendations
developed can be more easily understood if the data on which they are
based are explicit at the outset. With such understanding, it might be
easier to direct disagreements to the database whenever that is appropri-
ate. If the evidence is understood and found adequate, then the logic of
the arguments and the reasons for policy recommendations can be evalu-
ated. If the structure of evidence is flawed, then it is possible for critics to
develop a more adequate database and then proceed to the structure of
the argument.

The process involves the presentation of data, interpretations of
their meaning, the statement of a moral hypothesis, evaluation of the
evidence in terms of the hypothesis, and the development of policy
recommendations that follow from that evaluation. This procedure is
intended to capture the strengths of the procedures used by biological
and social scientists when they attempt to understand the complex
realities of human existence.

In Chapter 2, techniques used to screen the genetic structure of
individuals (human and nonhuman) and ethical problems arising when
these techniques are used with humans are discussed. The potential
benefits, dangers, and ethical issues involved in the Human Genome
Project are discussed in Chapter 3, in which an evolutionary perspective
is reasserted.
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In Chapter 4, the criteria by which death can be said to have oc-
curred will be discussed. If agreement is to be reached regarding when it
is permissible to take organs from the newly dead for transplant into
individuals who need them (a topic discussed in Chapter 5), then objec-
tive criteria about the essential characteristics of death must be estab-
lished and agreed upon. The discussion of death leads, in Chapter 6, to a
consideration of the circumstances under which it could be permissible
toend one’s own life, and when it is permissible for others to assist one in
ending one’s life—the problem of euthanasia. Chapter 7 considers the
moral and medical issues involved in developing policies to deal with
euthanasia.

When the permissibility of suicide, euthanasia, and genetic screen-
ing is considered, questions regarding medical ethics should be raised,
because physicians and medical staffs are involved whenever decisions
are made to actively or passively end a life, to use the results of genetic
screening, or to start or stop medical treatment. It is necessary to examine
criteria that can be used to decide when costly medical procedures
should be employed, under what circumstances they are justified, and
whether the public should be expected to fund all such procedures.
These issues are discussed in Chapter 8. Such discussions now form the
core of debates regarding how to establish a more equitable health-care
delivery system in the United States—a topic that will be considered in
Chapters 9-14.

Health-care plans have been introduced in several states (with vari-
able success, as discussed in Chapter 10) to contain the astronomical
costs that the states, the federal government, and the U.S. public have
had to face. Reforms are necessary if adequate health care is to be
provided for all people without forcing the economic system of the
country to a virtual collapse. The debate that took place in 1993-1994
produced no resolution in the 103rd Congress and the debate will con-
tinue in some form, and in several forums, over the next few years,
because the basic problems remain unresolved. That debate is reported,
in Chapter 14, as a case history in the formation of public policy. The
issues discussed are not peculiar to health care, but involve a series of
philosophical and social-policy questions that arise whenever alloca-
tions of limited finite resources must be made. These concerns include
existing inequalities in the distribution of resources, how available
resources should be expended, and how this distribution can be accom-
plished in the face of legitimate conflicts of interest. It is important to sort
out the implications of legitimate conflicts of interest from those due to
the sheer greed of the different parties.
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The health-care delivery systems that exist in the United States are
examined in Chapter 9 and compared to those found in other countries.
This examination provides an understanding of the range of possible
options available to deal with the existing paradox that medical-care
costs in the United States are higher than for any other country, with the
almost unique situation of many millions of people in the United States
under- and uninsured. A basic moral premise will be framed—that
adequate health care is a minimal requirement for a satisfactory life. If
health care is a fundamental necessity, then a just society must provide a
minimum level of universal health care to its people as soon as possible.

Following considerations of these medical, ethical, and economic
issues, two health-care plans, the Oregon Rationing Plan and the Man-
aged Competition plan proposed by President Clinton, will be discussed
in Chapter 10. In Chapter 11, problems that pose difficulties for any
health-care reform plan will be discussed. The argument will be made,
in Chapter 12, that a single-payer system is the most adequate way to
attain the morally required goal of universal coverage at the most reason-
able cost. In Chapter 13, the moral, medical, and financial issues are
evaluated, and the nature of the political infighting that continues is
discussed. The debate that took place in the Senate is considered in
Chapter 14, followed by a brief analysis of the November 1994 election
results. These discussions should help to understand the current state of
affairs and to suggest what the next moves should be in the health-care
reform effort.



CHAPTER 2

Genetic Screening

First, questions that have strong implications regarding issues in repro-
duction are examined. These questions involve the health and well-
being of existing humans, the health and survival of conceived humans
prior to birth, and the nature of the germ cells that could influence future
generations. These developments involving human existence have re-
sulted from attempts to understand the structure and functioning of the
human genome. It is possible to screen the genetic structure of individ-
ual embryos and, in a few instances, to manipulate that structure in the
event that potential problems are detected. Advances have occurred,
using procedures such as in vitro fertilization {IVF), that make it possible
to obtain information about the genetic structure of embryos that are
being cultured prior to implantation in the uterus. At the present, genetic
screening is used primarily to detect genetic defects and to determine the
gender of an embryo. Genetic defects can be detected that will have
direct expression in the developing organism, and it is possible to
identify asymptomatic carriers of defective genes. If such carriers are
detected, then a couple could be counseled regarding the risks they run
as carriers of genetic diseases that can be transmitted to potential off-
spring. All of these developments make it possible to influence the
structure of the genes of individuals and to influence the genome that
will be passed on to succeeding generations. As will be discussed in
Chapter 8, a series of fascinating questions regarding medical ethics have
resulted.

SCOPE OF THE PROBLEMS

Most procedures used in genetic screening and genetic manipula-
tion are in early stages of development, and too few cases have been
reported for there to be any large-scale implementation of many of the
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procedures. Initial reports of the genetic basis for medical disorders
are being reported at an ever-accelerating rate. There are several stages in
the development of genetic screening programs. The first one requires an
adequate understanding of the locus of the genes that are involved in
well-understood single-gene defects transmitted in simple Mendelian
ratios (there will be a one-in-three chance that a recessive defect will be
expressed). Such single-gene disorders have been identified for more
than three thousand human disorders (up to 8% of hospital pediatric
admissions), according to Lee (1993) in his book Gene Future.

The genetic locus of defects have been identified for Down’s syn-
drome (which occurs in about 1 of every 700 births, depending on the age
of the mother); Turner’s syndrome (1 in 3,000 female births); cystic
fibrosis (1 in 22 white Americans are carriers; the chance that two white
parents from the general population are both carriers is 1 in 625; it
appears in 1 of 1,800 white births, and in 1 of 17,000 births for African-
Americans, with 30,000 cases in the United States); phenylketonuria
(PKU; 1in 16,000 births); Duchenne muscular dystrophy (1in 3,500 male
births); sickle-cell disease (one in 400 African-American births with a
carrier frequency of 1 in 8); Huntington’s chorea (1 in 2,500 births);
hemophilia A (1in 10,000 male births); hemophilia B (1in 70,000 births);
fragile X syndrome (1 in 1,000 male and 1 in 2,500 female births); Tay-
Sachs disease (1 in 3,600 births among Eastern-European Jewish births,
with 1 in 30 being carriers—see Handyside, Lesko, Tarin, Winston, &
Hughes, 1992; Lee, 1993); and Gaucher’s disease (1 in 600 Ashkenazi
Jews are carriers and an estimated 20,000 Americans have the disease).
There is also evidence implicating a genetic defect linked to a form of
Alzheimer’s disease (Corder et al., 1993; Schellenberg et al., 1992); and
amyotrophic lateral sclerosis. Lee noted that the identity of the defective
protein has been identified for over 600 single-gene diseases (including
sickle-cell, Tay-Sachs, PKU, and hemophilia), making it likely that
methods can be developed to treat them. Although each of these single
gene defects are rare, they add up to a significant number of afflicted
individuals who could benefit if effective treatments are developed.

In addition to single-gene defects, a number of polygenic disorders
have been identified. Among them are hypertension, coronary artery
disease, congenital heart disease, cleft palate, cleft lip, and spina bifida.
The number of and chromosomal location of the defective genes are not
known for these disorders. Davies et al. (1994) searched the human
genome for genes that predispose people to Type 1 (insulin-dependent)
diabetes mellitus—which is a polygenic trait in mice. At least five genes
associated with the disorder were located, making it possible to deter-
mine who are at risk. Nearly 300 families were studied in which two
children had the disease but neither parent did. Blood samples were
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taken from all individuals in order to detect if a flaw in the genetic
structure was related to the complex patterns of inheritance.

Suzuki and Knudtson (1990), in their book Genethics, estimated that
about three thousand diseases have been traced to genetic abnormalities,
with most of them exceedingly rare, such as albinism, and galastosemia
(a metabolic defect that blocks the digestion of certain types of sugar
molecules). Abnormalities in chromosome structures or number have
been estimated to affect approximately one out of every 1,000 newborn
infants. Capecchi (1994) estimated that more than five thousand human
disorders have been attributed to genetic defects and argued that work
should continue apace to identify the genes and mutations for the dis-
orders, and then create the same mutations in mice through a technique
known as targeted gene replacement. These mouse models could make it
possible to trace the events leading from the malfunctioning of a gene to
the manifestation of disease, and hasten the development of effective
therapies. Capecchi’s methods are being used to study cystic fibrosis,
atherosclerosis, and hypertension.

Caplan (1992) estimated that established genetic disorders now
account for almost 50% of all childhood deaths in the United States, and
that as many as 25% of all hospital admissions for children involve such
disorders. He believes that it is the promise of treatment applications
that has been critical in securing funding for the Human Genome Project
(HGP), rather than an interest in obtaining knowledge for its own sake.
The ultimate test of claims in bioethics should not be at level of interests
of basic science, but possible pragmatic applications in Caplan’s view.

The relationship between genes and disease vectors was discussed
to counter objections expressed by several critics of genetic research
(e.g., Annas & Elias, 1992b; Hubbard, 1995). They argue that the inci-
dence of gene defects is not high enough to warrant spending large sums
of money for genetic research and the development of treatments, and
that the funds would be better spent for social interventions to improve
the quality of health. The evidence suggests that there are many reasons
to believe that a large number of general cellular malfunctions involve
defective genes, and that effective treatment approaches are being devel-
oped rapidly. If so, then it can be asked why there is such strong opposi-
tion to gene therapies specifically, rather than a general opposition to
any advances in medical technology.

Research Strategies

Suzuki and Knudtson (1990) discussed three strategies, each one
more difficult to accomplish, that can be used for human gene therapy:
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1. Gene insertion, which involves the insertion of one or more
copies of the normal version of a gene into the chromosomes of a
diseased cell.

2. Gene modification, which entails the chemical modification of
the defective DNA sequence in the living cell to recode its genetic
message to match that of the normal allele.

3. Gene surgery to remove a faulty gene from a chromosome, fol-
lowed by its replacement with a cloned substitute.

Most of the hereditary illnesses that are likely to benefit from gene
therapy are blood and immune disorders that affect bone-marrow tis-
sues.

A research team in France (Le Gal La Salle et al., 1993) inserted new
genetic material into the brain of arat. The procedure involved replacing
aharmful gene in a virus with other selected genes and inserting the modi-
fied gene into the nerve cells of the rat. Although such studies have not
been attempted with humans, it appears that these genetic-engineering
techniques can be potentially useful in combating disease entities.

An article in The Boston Globe (April 2, 1995) contained a report
that researchers at Johns Hopkins University had decoded the gene
involved in a common form of kidney disease that causes cysts to form in
the kidney, liver, pancreas, and spleen, eventually leading to kidney
failure. It was estimated that about 500 thousand people in the United
States are afflicted by this polycystic kidney disease. A disturbing aspect
of the announcement is that the University has joined with a biotechnol-
ogy company and filed for a patent to commercialize the information.
This raises an important concern that has alarmed many observers (e.g.,
Keller, 1992; Lewontin, 1991) of these research programs. The issues
involved in patenting scientific knowledge for commercial purposes and
the impact of patents on the progress and objectivity of science and of
health care have disturbing implications that will be discussed in Chap-
ter 3.

Fetal tissue could be a valuable source of healthy genetic material,
because a host organism’s immune system readily accepts the tissue.
Genetic material for implantation can be obtained from other species of
animals and even from plants and bacteria, but the use of genetic mate-
rial from alien sources has led to considerable debate regarding the
ethical and moral appropriateness of introducing nonhuman genes into
the human germ line, a point that will be discussed in Chapter 3.

Cancer. The potential value of genetic engineering has been sug-
gested by the possibility that genes in tumor cells can be altered so that
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“killer immune cells” will attack brain cancers (Trojan et al., 1993).
Genetically manipulated tumor cells appear to act as cancer vaccines
when they are reinjected into rats with brain cancer. The extension of
gene therapy to cancer is not trivial, because one in six (one-half million
people) in the United States and Europe will die of some form of cancer
each year, according to Lee (1993).

Lee (1993) documented the rapid progress being made in manipulat-
ing genes, noting that by 1993, 40 clinical experiments involving gene
insertion into humans have been approved, with 18 of them for the
purpose of gene therapy. A major breakthrough was announced by Nabel
and his colleagues (1993), who reported the results of clinical trials with
five patients who had fatal skin cancer and had DNA injected directly
into their cancer cells. The injection galvanized the immune system to
seek out and destroy the tumor cells. The treatment was effective for all
patients, causing white blood cells to aggregate around the tumor tissue
and the tumors to shrink. They hope to develop more effective tech-
niques to inject the DNA to cause the tumors to disappear altogether.
This research group was reported to have developed a procedure to more
effectively introduce tumor-inhibiting genes into cells through the use of
a “gene gun” that shoots pure DNA directly into the cells of the tumor
(Saltus, 1995a). In this way, the genes are inserted in a matter of seconds,
and the procedure seems not to damage the cells or their structures.

A major advance was reported by Kamb et al. (1994), who found a
gene, MTS1, that encodes a known inhibitor of cancerous growths. The
gene may be involved in the basic cycle occurring in routine cell divi-
sion. A mutation of this gene has been related to a variety of major
cancers, including brain, bladder, breast, blood, lung, skin, bone, ovary,
and kidney. The locus of the gene is known, and its function is to stop
cell division. When the gene is ineffective, cells continue dividing and
begin to proliferate wildly in the typical manner of cancerous cells. The
mutation was found in more than half of the tumors they examined, and
they are developing a screening test, at least for melanoma skin cancer,
which family studies have indicated is inherited. Those who have inher-
ited the faulty suppressor gene and are therefore susceptible could be
screened frequently to find the cancer at an early stage, when it can be
most easily treated.

A team of 45 scientists reported they had identified a gene, BRCA1,
that could account for about one-half of the 10% of cases of breast cancer
that are thought to be familial, which could mean that as many as 600
thousand women carry a defect in this gene (Miki et al., 1994). Those
who carry a mutant version of the gene have an 85% lifetime risk of
breast cancer; many develop breast cancer before the age of 50, and are at
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an elevated risk of developing ovarian cancer. The gene is an extremely
complicated one, being as much as 10 times larger than the average gene,
so that it will be difficult to develop a diagnostic test to screen women
who come from high-risk families. Several companies are planning
human trials for compounds that have promise to block the cancer-
producing gene—called an oncogene (Saltus, 1995b). Drugs have been
used successfully to treat cancer in rodents, and human clinical trials are
expected to begin within a year or two.

A cautionary statement concerning the generalization of these pre-
liminary results was made by Cairns et al. (1994), who were not able to
replicate them in regard to the rate of mutations in the various cancers.
They used tissue obtained from cancerous tumors rather than using
cancer cells grown in the laboratory—as did Kamb and his research
group. When cells from cancerous tumors were examined, the gene
mutation occurred much less often than originally reported. These dif-
ferences were attributed to the fact that cells grown in the laboratory tend
to change substantially over time. This failure to support the conclu-
sions of the original investigation serves as a reminder that it is always
dangerous to generalize from cell lines maintained in the laboratory to
cells that have been obtained directly from human tumors. It is essential
to examine tissue obtained from cancerous tumors to support generaliza-
tions regarding the actions of cells in the body. It is always dangerous to
generalize widely from experimental results obtained in situations
where important variables have been excluded or controlled experimen-
tally (see Petrinovich, 1989). There is still optimism, however, that there
may be a suppressor gene located on the chromosome, because deletions
have often been detected in that area.

Cystic Fibrosis and Alzheimer’s Disease. Two research teams won
the approval of the Recombinant DNA Advisory Committee that over-
sees gene therapy research to use gene therapy to treat cystic fibrosis in
humans (Angier, 1992). The techniques have been effective in test-tube
and animal experiments to correct a defective chloride flow that pro-
duces an imbalance of salt, leading to an excessive mucous buildup in
the lungs, and resulting in death. The treatment involved the insertion of
enough copies of the genes the patients lack to produce a beneficial effect
through actions on the pulmonary tissue. Although such studies are
preliminary, they suggest that this genetic engineering procedure has
promise.

The Cystic Fibrosis Genotype—Phenotype Consortium (Hamosh &
Carey, 1993) studied 798 patients who were either homozygous for the
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primary mutation involved in cystic fibrosis or who showed one of the
seven most common heterozygotic mutations (different genetic alleles at
the homologous loci of a diploid chromosome set). All but one of the
heterozygote combinations suffered from the same pancreatic insuffi-
ciency as the homozygotes (identical genetic alleles at the homologous
loci of a chromosome). This one mutation overrode the effects of any
other allele that caused pancreatic insufficiency. The association be-
tween the cystic fibrosis genotype and the pancreatic phenotype was
strong, but it was not possible to use information regarding the genotype
to predict the severity and course of the pulmonary disease in this group.
The factors producing the most severe debilitation in cystic fibrosis are
by no means simple and straightforward. It was concluded that patients
carrying an allele associated with pancreatic insufficiency should be
followed closely for development of the pulmonary condition, whereas
those who carry an allele associated with pancreatic sufficiency would
not need further evaluation.

Another development suggested a possible genetic basis of Alz-
heimer’s disease (Travis, 1993). The genes determining apolipoprotein-E
(ApoE), a protein that carries cholesterol through the bloodstream, is
located in the same place on Chromosome 19 as the region suspected to
be involved in Alzheimer’s. This finding is important, because the form
of Alzheimer’s is of late onset, beginning after age 65, and including
more than three-fourths of all cases.

Corder et al. (1993) examined 234 people from 42 families afflicted
with late-onset Alzheimer’s. It was found that by age 80, almost all
individuals who had two copies of the gene for ApoE4 (one of the three
major versions of the protein found in humans) had developed the
disease, and their overall risk factor was more than eight times greater
than for those with no copies of the gene. For families in which late
Alzheimer’s was present by age 75, only 20% with no copies of E4
had the disease, 45% of those with one copy were affected, and 90% of
those with two copies were affected. The age of onset was related to the
number of copies: no copy, 84 years; one copy, 75 years; two copies, 68
years. These epidemiological findings make it possible to investigate
the specific mechanisms to identify the critical defect in the actions of
the cholesterol-carrying ApoE protein.

Laboratories all over the world have been reported to be exploring
ApoE4’s possible role in the disease, and thousands of individuals in
different populations will be tracked in the years to come to determine
how E4 translates into a risk for Alzheimer’s. Research is also being done
to determine if the effects are due to the deleterious action of E4 or to the
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lack of positive actions of the other two forms. As with a great deal of
science, much of the battle has been won when the investigators are able
to identify a set of reasonable alternative hypotheses to be evaluated.

A replication of the findings of Corder and associates identified a
sex difference in the risk factor associated with E4 (Payami et al., 1994). If
there is one E4 allele, the age of onset was shifted to a younger age in
women, but not in men. Given these possible sex differences, they
suggested that genetic testing for Alzheimer’s may be premature until the
possibility of sex differences is resolved through population-based in-
cidence studies. Rapid progress has occurred toward understanding the
basic genetic mechanisms involved in disease processes, as well as the
epidemiological patterns.

Some Ethical Concerns

Questions have been raised regarding the appropriateness of genetic
screening when no effective treatment is available, should a defect be
discovered. Some worry that providing information in such cases would
raise a patient’s anxiety unnecessarily, and should not be done if there is
no certainty the genetic defect will be expressed, or no way to gauge the
level of severity if the disease is expressed. To avoid an undesirable
paternalism, the patient should be free to choose to know of potential
defects, providing all of the available information and facts are made
accessible that would permit an informed decision.

Necessity for Counseling. If people do not want to know whether
they are at risk, they should be free to make that decision. If they want
full information, they should be given full knowledge of state-of-the-art
estimates of the likelihood, years until onset, and possible symptoms, so
they can prepare rationally and emotionally for those eventualities. The
reasonableness of providing information to those who wish to know it is
supported by research done by Wiggins et al. (1992), who studied the
psychological consequences of predictive testing for Huntington’s dis-
ease using a sample of 135 relatively well-educated, middle-aged Cana-
dians. Testing followed by careful counseling improved the psychologi-
cal well-being of those at risk because, by reducing uncertainty, it
provided them with an opportunity to plan for the future. There was no
evidence of catastrophic reactions, such as suicide attempts or psychi-
atric hospitalization, although some people did require additional coun-
seling. Sorenson (1992) examined the evidence concerning the psycho-
logical responses of people to genetic counseling and he, too, found that
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people identified as carriers who received counseling did not suffer
either short- or long-term psychological harm.

A major mitigating factor is that some people might not be able to
understand and evaluate the information provided, or might be so un-
stable emotionally that medical and psychiatric professionals decide
the stress would likely overwhelm the individual. In cases in which the
individual is likely to be unable to make an informed decision, a degree
of protective paternalism would be justified.

Even though such research results indicate predictive testing pro-
duces no adverse psychological consequences, ethicists still express
alarm. Kolata (1993) discussed an interesting case history of what she
posed as either a nightmare or a dream resulting from the new genetic
era. The case involved communities of Ashkenazi Jews in New York and
Israel. Large families with as many as 12 children are greatly desired in
these communities. Mating is done mainly within the community, and
there has been an effort to discourage dating and marriage between
people who are at risk of having a child with the Tay-Sachs genetic
disease. Because there is a high level of inbreeding within the commu-
nity, the likelihood of the expression of this double recessive trait is
high.

A decade ago, the community began a genetic testing program with
45 people; the next year 250 were tested, and in 1983, 8 thousand were
tested. The testing is done at five centers in the United States and one in
Israel, and costs only $25 per test. After being tested, each individual is
given an identification number, and when a man and woman begin
dating, they are encouraged to call a hotline with their identification
numbers. They are told at that time whether the match is compatible
(they are not at risk of having children with a genetic defect), or they are
invited to come in for genetic counseling (they each carry a recessive
gene that could result in a child with a genetic disease). Of the 8 thou-
sand people tested last year, 67 couples who were considering marriage
decided against it after being advised of their risk.

One of the concerns expressed by critics is that a decade ago the test
was for just the Tay-Sachs disease. Now they test also for cystic tibrosis,
Gaucher’s disease, soon will include testing for Canavan disease, and
some want to add tests for “anything available.” The concern is that
some of the conditions for which people are tested are untreatable, and
the fear is that people will have to live the nightmare of knowing they
have a distinct probability of being afflicted with a severe disease.
Another concern is that of the “slippery slope”: Voluntary testing will
lead to strong community pressure for people to be tested, and eventu-
ally they might even be forced to be tested, whether they want to or not.
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Francis Collins, Director of the Center for Human Genome Research at
NIH, said that such testing takes away the sacred principle of autonomy,
and some people will have the risk of being genetic wallflowers, rejected
by every suitor because of their recessive genes.

Supporters of testing agree that any risk of laboratory or human
error in testing should be minimized, and the likelihood of the pheno-
typic expression of the genetic defect should be explained carefully.
When a person from the Ashkenazi community wants to marry, there has
been no question that parents should assure that the son or daughter will
be marrying into a religious family with appropriate status in the com-
munity, and that the proposed mate has good economic potential. One
rabbi was quoted: “That you don’t leave to God, so why leave this to
God? God has enough to do.” Supporters agree that counseling should be
just that and not involve any coercion, but that the marriage should be
encouraged if the testing is accurate and the fully informed couple
decide their love is strong enough to take whatever gamble they wish to
take regarding their offspring.

The extreme negative position is that if we wait long enough, the
ultimate bottom of the slippery slope will be reached (dooming the
entire human species), and there will be so many recessive disease-
causing genes identified that every single marriage will be prevented. No
one, however, is talking of preventing marriage, only of increasing the
likelihood that the number of marriages people enter into would be done
with sufficient information to determine whether they want to marry
and have offspring, knowing the potential genetic defects.

The extreme positive view was that if a test exists, use it, and permit
the couple to decide before they marry whether they want to risk having
a baby with a given disease. Because the available evidence indicates
there are few serious psychological consequences, and that the decision
to marry or not is a voluntary one made by the couple, there seems to be
little in the way of a nightmare vision to fear. It is likely that knowing
there is no genetic risk could enhance the dreams of the couple regarding
their probable reproductive bliss, or they could proceed (or not proceed)
with the knowledge that there is a finite risk, and that they are willing (or
not willing) to jointly undertake it.

One problem is that some people do not comprehend what proba-
bilities mean. It has been reported that some individuals construed a 1%
likelihood to mean one in a thousand, and when one presents correlation
values to laypersons (as well as to scientific experts), the meaning of
different magnitudes of correlation are often grossly misinterpreted. lam
reminded of an instance involving my mother. She had some diagnostic
testing for cancer, and the physician reassured her that everything was
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fine, and pointed out that, given the test results, there was less than one
chance in a million she would develop cancer (which she did not). I
received a distraught call from her to the effect that she was going to get
cancer. After I calmed her down (aware of her pessimistic tendencies), I
asked her to tell me precisely what the physician said. When she told me
of the less than one-in-a-million prediction, I asked her how she could
interpret that statement to mean that she will get cancer. Her answer was,
“I know I will get cancer because, given my luck, I will be the one in a
million that gets it.”

Jones (1993), in his book The Language of Genes, noted a problem
that affects optimists when they are informed concerning probabilities.
In his view, propaganda about smoking and lung cancer is not partic-
ularly effective because those optimists exposed to the statement that
only one smoker in 10 will be expected to get cancer assume that if it is
only one in 10, then that smoker will be someone else.

Some of the difficulties people have regarding the meaning of proba-
bility statements were revealed in a careful study by Murphy et al.
(1994), who investigated the decisions expressed by elderly patients to
have cardiopulmonary resuscitation (CPR) in the event of cardiac arrest.
The investigators evaluated each patient’s knowledge regarding CPR
procedures, determined the patient’s estimates of the probability of
survival, informed each about the procedures and the real probability of
survival (10-17%), and then had them decide if they would opt for CPR.
The discussions were quite brief, taking only 10 or 15 minutes at the end
of a routine office visit. Before they were informed, 41% opted for CPR,
but after learning the probability of survival, only 22% chose it. There
must be careful and thoughtful counseling and information provided to
patients if they are to be able to make voluntary and informed decisions
about their future.

There is a risk that people will not be able to understand or will
misconstrue the data, and any feedback should be given with those
possibilities in mind. However, I see no compelling argument that such
information should not be made available to, and interpreted for, those
who want it, whether or not ameliorative treatments have been devel-
oped.

The ethicists George Annas and Sherman Elias (1992a) edited a
book, Gene Mapping, in which they explored the legal and ethical di-
mensions of the new advances in genetics. In their contribution to that
book (Annas & Elias, 1992b), they identified three different conceptual
levels at which the ethical issues regarding genetic information should
be considered. The first involved information that could be of direct use
to individuals and families: what information should be collected, to
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whom can it be disclosed, and the possible consequences for the individ-
ual and family. The concern at this level is to protect the autonomy of
individuals and to guarantee confidentiality, especially in terms of em-
ployment and insurance. To protect these interests, individuals and
families must be counseled adequately to guarantee informed consent.
Most experts agree that, other things being equal, genetic screening
should be available to those at risk.

The bioethicist Macklin (1992) remarked that the results of such
screening should be provided, because people cannot make informed
choicesregarding their health and well-being without adequate informa-
tion. She suggested there should be an effort to convince a patient who
learns about genetic information that could effect the interests of other
members of the family to disclose the information to those relatives (or
let the physician do so). If a physician discovers that a patient has a
genetic disorder that could increase the chances of sickness or death for
relatives, then the physician should disclose the information torelatives
in order that they might take steps to prevent possible harmful outcomes
for themselves if there are ameliorative steps available. If there are no
cures or treatments for the genetic disease, Macklin suggested that the
physician might decide to honor the patient’s wish to preserve confiden-
tiality. Macklin considers it permissible for a physician to breach confi-
dentiality if the patient was informed prior to testing that disclosure
would be made, providing the disclosure is made only to those who
might be directly affected.

Genetic Screening and Abortion. Robertson (1992) reminds us
that legal concepts of procreative freedom include the right of persons to
know whether they and their mates are at risk for genetic disease, in
order to decide whether to reproduce or to remain childless. If they
decide to reproduce, they can choose to use donor gametes or conceive
and then screen the fetus for an at-risk condition. As long as the premise
of Roe v. Wade remains intact, a woman can obtain the results of genetic
testing of the fetus and then have a legal abortion during the first two
trimesters if she so desires. It is legal to abort in order to avoid having an
offspring with genes that predispose it to disease, and physicians should
have to honor that legality. Robertson remarked that physicians should
remain free to refuse to perform abortion because they consider abortion
unacceptable and “with appropriate notice” may even withhold the
results of prenatal diagnostic tests to prevent abortion from occurring. I
challenged such arguments in Human Evolution, Reproduction, and
Morality; the physician has an obligation to treat a female patient within
the bounds of legality, and there is no compelling reason why the
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physician should not respect the informed and legal choices of a patient.
Physicians should not be allowed to impose their peculiar philosophical
or theological beliefs on others who desire to be treated with the respect
due them under the law. When a patient makes a reasoned decision to
have a legal treatment, the physician should have an obligation to re-
spect the patient’s informed choice in order to maintain the quality of
the physician—patient relationship that has been championed by so
many physicians.

Annas and Elias (1992b) discussed the use of prenatal genetic testing
to decide whether a pregnancy should be terminated. They took the
paternalistic position that, as the possibility of finding a treatment for
such diseases as cystic fibrosis increases, it is less and less justifiable to
abort a fetus with that condition. Such a decision should be the woman’s
to make and not that of the physician or the ethicist—the courts have
established the rule oflaw and all involved should have to abide by those
laws, even though their personal beliefs differ. It is illegal to kill an
abortionist, even though one disagrees about the morality of abortion on
theological grounds, or some idiosyncratic beliefs regarding justifiable
homicide, and it should be just as illegal for a licensed professional to
thwart a law-abiding patient’s legal interests.

Generic Consent for Genetic Screening. The type of consent that
should be required to permit genetic screening was discussed by Elias
and Annas (1994). Their requirements were for pretest counseling, em-
phasizing theright of the patient to refuse testing if the potential harm (in
terms of stigma or unacceptable choices) outweighs the potential bene-
fits. One danger is that the information overload produced by a great deal
of technological information could amount to little more than misinfor-
mation, making the entire counseling process either misleading or
meaningless. They suggested that the proper approach should be the
same as that used when consent is obtained to perform a physical
examination: A patient is told that the purpose is to locate potential
problems, but not generally about all the possible abnormalities that
could be detected through routine physical exams or blood testing. The
questions involved in screening should be addressed directly and pub-
licly; if the medical profession fails to take a leadership role, then the
courts will set the standard, with little likelihood that the result will be
better from the perspective of either the medical profession or the public.

A second ethical level identified by Annas and Elias (1992b) in-
volved societal issues regarding population-based screening and the
specter of eugenics. These concerns caused them to worry about “geno-
mania,” “genetic fixes,” and biological determinism. They discussed
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two concerns: what percentage of the nation’s research budget should be
devoted to the HGP, and who will reap the benefits (assuming there are
commercial involvements and considerations).

Cost Factors. The issue of the relative costs of the HGP and
whether it enhances or impedes the research effectiveness of the bio-
medical research community is discussed in the next chapter, where it is
concluded that the cost is relatively small, does not penalize small
laboratories, and the project already is paying high scientific and medi-
cal dividends. The questions regarding commercial and economic fac-
tors are discussed later under the heading “Genes for Sale,” in which an
argument is made for public multidisciplinary and multinational coop-
eration, and against patenting of gene sequences. Secrecy is the enemy
of legitimate science and the public communication of findings must be
expedited over the commercial interests of scientists, industries, and
governments.

Their third ethical level was posed in terms of whether resources
might not be better used to treat other causes of disease. One concern was
that if the focus is to identify and treat genetic diseases, there will be a
disregard of other conditions that cause disease, such as poverty, drug
and alcohol addiction, lack of housing, poor education, and lack of
access to decent medical care. They want to be sure there would be an
equitable distribution of the products of HGP: that the benefits should
not be available only to those who can pay for them and be denied to the
under- and uninsured. I question the latter position. Any advance in
expensive medical technology should be available for purchase by the
privileged few if it has not been produced at public expense, just as it
is possible to purchase an expensive home in a safe and healthy environ-
ment or an expensive foreign car, providing the individual has the
wherewithal. The concern should be that essential services are equally
available to all members of society who can benefit, and that concern is
not peculiar to genetic services and products, or to access to medical
technologies. The problem of equitable distribution of health care is
discussed in several later chapters.

Questions regarding the relative merits of studying the genetic as-
pects of disease (or of general behavioral propensities) often are a reflec-
tion of an underlying biophobia. The historian Proctor (1992) presented
a list of eugenic evils that have occurred throughout history, including
the forced sterilization of individuals who were considered “criminally
ill,” “morally dissolute,” or ‘“subnormal” in the United States, as well as
the “racial hygiene” practiced in Nazi Germany. On the one hand,
Proctor quotes critics who suggest that sequencing the genome is useless
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because there is too much “junk” DNA that will take too long to se-
quence, making the entire enterprise wasteful and doomed to failure. On
the other hand, he suggests that the information might be so useful that it
will allow people to “play God” and seek to produce “perfect babies,”
which some believe transcends the fundamental limits of common de-
cency. Proctor reminds us that physicians “play God” every time they
treat an illness, and the quest for perfection is the goal not only of
genetics but also of all kinds of environmental or nutritional therapies
used by parents to “perfect” their babies. The constructive political task
should be to establish safeguards to ensure that genetic manipulation
promotes, rather than limits, human liberties. I agree that we should
steer a course between the Scylla of alarmed criticism and the Charybdis
of technological exuberance.

Proctor concluded that the results of genetic screening by people at
risk for genetic lesions should be available to those individuals who
want to have this information about themselves to make a reasoned
choice regarding whether and how to have children. Individuals should
be free to obtain information regarding any genetic predisposition they
have to develop an illness that is incurable should they choose to have
that knowledge to plan their lives. Proctor’s bottom line was as follows:

From the point of view of lives saved per dollar, monies would probably be
better spent preventing exposures to mutagens, rather than producing ever
more precise analyses of their origins and effects. Sequencing the human
genome may be a technological marvel, but it will not give us the key to life.
(p. 83)

He ends by saying,

The danger is that in a society where power is still unequally distributed ...
the application of the new genetic technologies—as of any other—is as likely
to reinforce as to ameliorate patterns of indignity and injustice. (p. 84)

R. C. Lewontin (1991) devoted much of his book Biology as Ideology
to an expression of concerns similar to those raised by Proctor and
defended a similar set of conclusions. The conclusions are presented
with little concrete justification, and they reflect on the realities of
societal inequities that are not specific to the HGP, but involved the
distribution of any resources necessary to support an adequate life.

The Specter of Genetic Determinism

King (1992) worried that there is a danger that greater attention will
be paid to genetic explanations than to more complex explanations for
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differences “to the detriment of vulnerable and disadvantaged groups”
(p. 102). She, too, concluded that limited resources should be allocated
to ameliorate economic, social, and environmental conditions that influ-
ence health status, because these allocations would yield “more imme-
diate and enduring” health benefits than focusing on genetic contribu-
tions to disease prevention. This conclusion was drawn, although no
justification for the judgment regarding the relative value of the different
approaches was presented.

Hubbard (1995) adopted a biological and ethical position that could
lead to rather peculiar recommendations if pursued to its logical conclu-
sion. She argued against the current emphasis on genetic components in
behavior, because development is “dialectical and not linear,” meaning
that environmental factors influence the expression of the genome
throughout development. Because the environment is of unquestioned
importance, and all health conditions are affected by “virtually every-
thing that happens in our lives,” she noted that it is not possible to
predict with certainty in any individual case.

Because of such uncertainties, she suggested it is not sensible to
have regular health “checkups”; it would be just as beneficial to have
easy access to medical treatment when symptoms first appear. She
conceded that it might be reasonable to have checkups for “supposedly
at-risk” populations—such as Pap smears for sexually active women,
regular mammograms for women over 50, and checkups for prostrate
cancer for older men. She did not approve of genetic tests as predictors of
potential ill health at some unpredictable time in the future because of
discriminatory consequences of “‘geneticization” in regard to insurance
and employment. She expressed the concern that people will over-
emphasize the importance of genetic influences on individuals and
deemphasize the need for adequate social and public health policies,
because it is these latter factors that contribute most to serious illness
and disease the world over. It is true that there is a desperate need for
enlightened social and health policies, given the millions of people in
the world who die due to preventable and treatable diseases and as a
result of malnutrition. But the assumption that we have a zero-sum
game, in the sense that if funds used to pursue the genetic projects were
eliminated or reduced, they would be directed to these other ap-
proaches, is questionable. It is valuable to do both things: to create a just
world by directing aid to alleviate suffering, and at the same time, to
pursue basic research on the genetic contributions to disease.

Hubbard opposed genetic screening, because it equates prediction
with prevention and could lure people into believing this foreknowledge
is of use, pointing out that the extent of any disability that might occur
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cannot be predicted for specific individuals. This same argument could
be used to argue against doing those tests she suggested, such as Pap
smears, as well as HIV testing, and could be used to argue against seat-
belt laws, requiring cyclists to wear helmets, regulating the speed at
which people can drive, or discouraging smoking. There is no certainty
that any of these things will affect any particular individual, and if they
do, we have no idea how serious the effects would be or when they
would occur. The reason to do such tests, pass such laws, give such
advice is that there is a distinct statistical probability that “bad things”
can occur, and the likelihood of these bad things can be estimated. The
individual should be able to evaluate the risks of genetic screening and
decide whether the information is worth knowing, and if so, whether to
take any action.

In Human Evolution, Reproduction, and Morality, the question of
genetic/biological determinism was discussed at considerable length,
and some of those arguments were reviewed in Chapter 1 of this book.
Because biological and genetic factors are important determiners of
complex organs, behaviors, and traits does not imply that these aspects
of humanity are predetermined and cannot be modified through external
influences. Yet, the specter of a dangerous and undesirable biological
determinism is evoked over and again in terms that would anchor
human fate in biology, implying that there is a gene for this and a gene for
that (see Lewontin, 1991). This specter is raised despite the articulate and
continued remonstrations made by evolutionary biologists and psychol-
ogists. Even a cursory examination of the books by those evolutionary
psychologists who argue for the importance of evolved processes in
human affairs is sufficient to give the lie to such a charge. The interested
reader is referred to books by Daly and Wilson (1988); Barkow, Cosmides,
and Tooby (1992); Locke (1993); Buss (1994); Pinker (1994); and Petri-
novich (1995). The arguments presented in these books do not even
insinuate a genetic determinism, or any tendency to revert to two-valued
heredity versus environment arguments. They are systematic attempts
to understand the role of evolutionary adaptations in the shaping of
complex human behavioral functions.
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The Human Genome Project

GOALS AND PROGRESS

The goal of the HGP is to locate all genes of the human genome and
establish the base sequences of all its DNA. Vicedo (1992) used the
metaphor of an analysis of literary text to illuminate the problems in the
HGP. The mapping could be considered to be the syntactic analysis of
that text, aiming to identify the words used and the systematic rules and
constructions that exist. A semantic analysis also is required involving
an integration of biochemical data with embryology and developmental
biology to interpret the genes’ role in the formation of an organism. A
pragmatic analysis involves analysis of particular genomes in relation
to the specific environments in which they are to be expressed. Wills
(1991) used a musical metaphor that nicely expresses the limitations of
simply knowing the sequence of DNA and assuming that we have
learned what we need to know about human beings: Even though we
have looked up the sequence of notes in a Beethoven sonata, we will not
have gained the capacity to play it.

The procedural aspects involved in mapping and sequencing the
human genome were outlined by Caplan (1992):

1. Thecreation of a high-resolution genetic linkage map established
by studying families to estimate the frequency with which two
different traits are inherited together over generations.

2. The creation of ordered DNA clones that are genetically engi-
neered replicas of known DNA sequences.

3. The creation of a high-resolution physical map to identify the
sequence of nucleotides (the smallest unit of genetic information
in a segment of DNA) from a chromosome.

Family studies have been successful in locating the gene causing
Huntington’s disease (Wexler, 1992). The strategy involves looking for
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large families, some of whose members have the disease and others who
do not. If those who have the disease have one form of a genetic marker,
while the unaffected relatives have another form of that marker, investi-
gators can close in on the gene until the defect can be identified. Wexler
found such an extended family in Venezuela and was able to trace
Huntington’s disease in that area as far back as the early 1800s to one
woman who was the founder of a kindred line, now numbering 11
thousand, with 9 thousand still living, and most still under the age of 40
(see Wexler, 1992). In the pedigree, there are 371 persons with Hunt-
ington’s disease and an estimated 660 asymptotic gene carriers who are
too young to show symptoms, but who will be expected to die from it as
the years pass. Incidentally, Dr. Wexler serves as the chair of the ethics
working group for the commission on the human genome at NIH, and is
at risk of having Huntington’s herself.

Because of the complexity of the HGP undertaking, some have urged
scientists to proceed slowly. Suzuki and Knudtson (1990) suggested that
society might be better served by a slower paced, multidisciplinary
approach to decipher the human genome—one that integrates DNA
sequence data with studies of human family pedigrees and cell bio-
chemistry, much as Caplan outlined and as Wexler has done.

It is estimated that there are 3—3.5 billion base pairs in the human
genome (Harris, 1992) and that mapping, assuming the cost of $1 per base
that has been attained in the past, would cost over $3 billion (Kevles,
1992), and could be completed within 3 to 30 years, depending on the
financial support made available, and the rate of processing each base.
Gilbert (1992), Nobel Prize winner in chemistry, presented figures sug-
gesting that the cost in 10 years should drop to about 10 cents per base,
reducing the cost to about $300 million, with the project taking 10 years,
assuming that the best sequencing techniques available today are used.
The rate of DNA sequencing has increased about 60% per year, and
further increases should be achieved, reaching an ultimate level of 1 cent
per base. Assuming technological advances, Gilbert argued the optimis-
tic position that the human sequencing will be completed in the 1990s,
and the genes causing heart disease, susceptibility to cancer, and high
blood pressure will be found in the following decade.

Lewontin (1991, pp. 48-49) made a staggering estimate that the
genome sequencing “... might take 30 years and occupy tens or even
hundreds of billions of dollars.” He did not indicate how he arrived at
these high estimates. Elsewhere (p. 173}, he cited the more usual cost of
about $300 million. It is widely agreed by leading geneticists that current
DNA sequencing procedures should make it possible to establish a map
for between $10 million and $75 million (Dickson, 1994).

Cantor (1992), Professor of Biochemistry at the University of Califor-
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nia, Berkeley and Chief Scientist of the Department of Energy (DOE)
genome project, argued that the use of animal experiments to develop
models and provide genetic material will make it possible to more
effectively develop therapeutic methods. Cantor suggested that the ge-
nome project should emphasize the study of those base pairs of DNA that
are biologically or medically rewarding and, when the cost per base
drops significantly, the sequencing of the presumptively barren regions
of the genome could be started.

There has been concern by some involved in basic health research
that the costs of the HGP are too great, and that in a time of limited
resources, the project should be delayed, or perhaps not continued at all,
especially if there is a shortage of funds for basic medical- and health-
care-related research. Some facts suggest that these concerns are not
well founded. Wills (1991), Professor of Biology and a member of the
Center for Molecular Genetics at the University of California, San Diego,
reported that the HGP received $41 million from DOE and $60 million
from NIH for 1991. These amounts represent a relatively small expendi-
ture when compared to the $800 million granted for AIDS research in
1991—eight times the amount for the entire HGP. It was estimated that
the HGP currently receives $165 million from the federal government
(Fisher, 1994). NIH expenditures for the HGP accounted for only 1% of
the total budget of NIH in 1991, and if the project should be funded at the
level of $200 million a year that was recommended by the National
Academy of Sciences, the NIH share still would be only 1.5% of the
agency’s budget—roughly 3% of the resources available to it for external
grants (Kevles & Hood, 1992).

Lewontin (1991, p. 51) suggested a malevolent motivation when he
asked the rhetorical question of why so many “powerful, famous, suc-
cessful, and intelligent scientists want to sequence the human genome?”
He answered that, in part, they are devoted to the ideology of single,
unitary causes and do not ask themselves more complicated questions.
But, he also stated that part of the answer is “a rather crass one.”

The participation in and control of a multibillion-dollar, 30-0r-50 year re-
search project that will involve the everyday work of thousands of techni-
cians and lower-level scientists is an extraordinarily appealing project for an
ambitious biologist. Great careers will be made. Nobel Prizes will be given. {p. 51)

He discussed the serious problems of scientists’ commercial involve-
ment when they become principal scientists or principal stockholders in
biotechnology companies.

Yet another concern is that the HGP is the kind of “big science”
project that proceeds at the expense of the many small groups of scien-
tists scattered across the country. Kevles and Hood’s analysis indicated
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that NIH funded 175 different genome projects at an average amount of
$312,000 a year in 1991. This figure is about 1.5 times the average NIH
grant for basic research and about equal to the average AIDS research
grant. It appears that the HGP is not leading to a preponderance of large
center grants at the expense of small laboratories. Victor McKusick
(1992) characterized the HGP to be not so much big science as it is
coordinated, interdisciplinary science.

Agreements have been reached to use the method of sequence-
tagged sites to identify and locate genome clones, and Kevles and Hood
noted that these agreements have eliminated costs of $60 million that
would have been incurred over the 15-year life of the genome project.
This large-scale economy, the fact that the techniques are (according to
Wills, 1991}, simple, cheap, and virtually foolproof, plus the fact that the
sequencing rate is becoming faster and more economical each year,
suggest that cost factors do not pose an insurmountable problem to
pursuing the project.

Wills (1991) stated that a laboratory could be set up to sequence DNA
with an investment of a few thousand dollars. Kevles and Hood (1992)
contrasted this with the other technologically oriented big science pro-
jects. Giant particle accelerators and space stations cost many millions of
dollars, and if they do not work, or are abandoned before completion, it
is unlikely that much of scientific value will be produced. In contrast,
understanding a fraction of the human genome sequence, especially if
there is an initial concentration on those scientifically and medically
interesting portions of the genome, could pay high scientific and medi-
cal dividends through the course of the project, as is now being realized.

As the first stage of genome mapping progresses, the second stage, a
concurrent diagnosis of the abnormalities involved in genetic diseases,
can begin. This diagnosis can be combined with safe, economically
feasible, and medically reliable prenatal diagnoses of genetic defects.

To illustrate that this “Brave New World” scenario is not too far-
fetched, consider a recent case study by Handyside et al. (1992). They
used IVF to gain access to the embryos of three couples known to be
carriers of the recessive genetic defect producing cystic fibrosis, and who
had had at least one child with cystic fibrosis. A large number of eggs of
consistent quality and a number of embryos were obtained and insemi-
nated with the husband’s sperm; the embryos were subjected to a biopsy
on the third day after fertilization, and selected ones were implanted
within 8 hours of the biopsy. One woman did not become pregnant. Fora
second woman, the only viable embryo was defective, and no implanta-
tion was attempted. For the third woman, one embryo that did not carry
the recessive gene, and one that carried a single recessive, were trans-
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ferred because they were the two best embryos from a morphological
standpoint. This third woman became pregnant and delivered a healthy
girl who, at 4 weeks of age was examined and found to have the normal
genes from the homozygous normal embryo.

Although more clinical trials are necessary, these results indicate
that the procedures can be beneficial therapeutically. The amniocentesis
diagnosis can be done after the 13th week of pregnancy. If IVF is used
without genetic screening then couples at risk to have abnormal off-
spring face the possibility of repeated diagnoses. If there is an abnor-
mality, then they have to consider whether to terminate the pregnancy if
they do not want a defective child. Even though some might not want to
raise a defective child, they may not be willing to consider abortion after
13 weeks of gestation because. of personal convictions. The use of pre-
implantation genetic diagnosis would preclude termination of an ongo-
ing pregnancy.

The first report of therapeutic benefits of human gene therapy to
treat a disease was reported by Angier (1994b). Scientists from the
University of Pennsylvania Medical Center introduced an essential gene
that was not present into the liver of a 30-year-old woman who had a
potentially fatal cholesterol disorder. They removed about 15% of her
liver, grew cells in vitro while supplying them with copies of the lacking
gene. The researchers estimated that about 3—5% of her liver cells were
behaving in a manner sufficient to remove cholesterol from the blood-
stream—enough to lower her cholesterol levels by almost 20%—although
the levels still remained high. The research community greeted these
results with cautious optimism because a similar gene-therapy protocol
might be useful to treat a range of other disorders, such as PKU, cystic
fibrosis, immune deficiency disorder, and a number of types of cancer.

The downside is that IVF is still expensive. Simpson and Carson
(1992) estimated that, in facilities such as those used by Handyside et al.,
the cost of each IVF procedure is approximately $5,000, with the biopsy
procedures costing an additional $2,000. All procedures being devel-
oped at present must be perfected in animals and then tested using single
nonembryonic human cells. These requirements impose lengthy and
costly delays in understanding the processes involved and make it
difficult to develop economically feasible methods.

Research using human embryos would reduce the need for research
with animals to achieve desired medical advances. It was reported in the
September 29, 1994 issue of Nature that an ad hoc panel of the NIH
agreed that federal funds could be spent on embryo research until 14
days after fertilization—the policy in Britain and Canada. They recom-
mended that there should be no purchase of gametes or embryos, and
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that aborted fetuses should not be used. However, on December 2,
President Clinton ruled out the use of federal refunds to create human
embryos for research purposes, but he did not specifically bar support
for research that uses leftover fertilized eggs from fertilization clinics
(Leary, 1994).

PERILS OF THE HUMAN GENOME PROJECT
Might Be Used to Stigmatize Individuals

One concern regarding the HGP relates to possible abuse of the
knowledge obtained. Suzuki and Knudtson (1990) worried that comput-
erized human gene banks could lead to new opportunities for wholesale
genetic screening programs, many of which could be of dubious merit.
Individuals could be identified who harbor genes considered to be
“inferior,” and this classification could lead to social injustice. It is
possible that people might be required to submit to wholesale screening
programs, and information regarding potential genetic defects could be
used to stigmatize them.

Nelkin (1992) expressed wide-ranging concerns regarding the po-
tential perils of genetic screening. One was that screening may be used to
preserve existing social arrangements and to enhance the control of
certain groups by others. There is no doubt that genetic testing can be
exploited and used to violate individual personal privacy and civil
liberties, and that it can lead to genetic discrimination against those who
do not conform to genetic norms. The damages that could result from the
misuse of medical records and of psychological test results, make it
necessary to balance society’s need for economic stability against the
rights of the individual.

All of Nelkin’s concerns should be considered carefully, and there
are indications that they are being addressed in a responsible manner. It
was reported that the U.S. Equal Opportunity Commission ruled that
employers cannot deny a job or fire someone for genetic reasons (Saltus,
1995c). The ruling covered only employment, but could have implica-
tions for insurance coverage for any employees who receive health
insurance through an employer, which many do.

Watson (1992), who won the Nobel Prize for the discovery of the
structure of DNA, was the director of the NIH genome project and is
considered a most effective promoter of the HGP. He achieved his goal of
putting more than 3% of the genome project money into an ethics
program, which is under the direction of Dr. Wexler. Watson argued that,
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should the need arise, he would recommend putting a higher percentage
of the total budget into the ethics program.

Watson stated that he does not think anyone should be allowed
access to anyone else’s DNA fingerprints, that laws are needed to prevent
genetic discrimination, but that genetic information should be gathered
and be made available to all who desire to know their own genetic
background. Wexler (1992) argued that social justice should prevail in
regard to genetic screening, although she noted that genetic diseases do
cross ethnic and class boundaries, while access to services, unfortu-
nately, does not. One place to concentrate effort might be to counter the
genetic illiteracy that prevails in the medical, political, and journalistic
communities, and to introduce new genetic findings as a part of a
reasonable health-care delivery system. Wexler agrees that there are
personal, social, and economic hazards involved in genetic screening,
but, considering the many who suffer from hereditary diseases, she asks,
“How can we not proceed?”

Some have expressed concern that if genetic evidence suggests that
an individual has an increased susceptibility to environmental agents
that might be encountered in certain occupations, then this could be
used to disqualify that individual from securing employment in those
occupations. It is possible that information obtained as aresult of whole-
sale screening would not be kept confidential, but might be made avail-
able to interested parties, much as are credit histories. These concerns
are all legitimate and must be considered and addressed to provide
adequate safeguards for everyone. Such concerns, however, apply not
only to genetic information but also arise whenever data banks exist, as
is the case for the results of psychological testing, HIV screening, as well
as for academic records, credit reports, and medical records. Policies
should (and can) be developed to maintain the confidentiality and secu-
rity of such records in order to respect the liberty and freedom of
individuals while, at the same time, furthering just policies regarding
the use of medical information.

Caskey (1992), in a discussion of some of the medical and ethical
issues involved in genetic screening, raised concerns regarding .the use
of information to the negative interests of screened individuals through
the loss of insurance coverage and job opportunities. Because of such
politically negative implications, he argued that genetic information
must be private.

Henry Greely (1992) also considered problems that the HGP raised
in terms of difficulties people might have in obtaining health insurance
and possibilities of employment discrimination. As our insurance sys-
tem is presently structured, people who are known to be at higher risk for
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genetic illness could be denied insurance or have exclusions denying
them coverage in the event of such illness. Another concern is that
employers could deny employment to those at risk due to the possible
need for expensive benefits if the employee is incapacitated. Greely
suggested that the most reasonable solution is to remove the incentive to
discriminate, and that such problems provide a good reason to move to a
national health insurance plan similar to the Canadian Plan.

Problems involved in genetic screening were considered by a panel
of the National Academy of Sciences (Hilts, 1993c). Some American
have already lost jobs and others have lost health insurance on the basis
of information obtained through genetic screening. These realities led
them to recommend that laws be passed to set standards for testing and
monitoring laboratories to ensure that the results of testing are accurate
and interpreted correctly. They recommended that testing be done only
if extensive information is provided about the disease and a discussion
of the options a person would have if they carry a defective gene. Such
procedures would assist in making voluntary, informed decisions, and
would provide support for the potential anxiety and emotional suffering
caused by the presence of a genetic problem.

The panel estimated that over 160 thousand people a year have been
prevented from obtaining health insurance because of existing medical
conditions, and they were concerned that the availability of genetic
information might greatly increase this number. It may be that the solu-
tion is not to deny individuals the information if they wish to have it, but
to restrict the actions of insurance companies. Perhaps the best solution
is to eliminate insurance companies from the health-care delivery sys-
tem altogether, in favor a single-payer plan. Health-care delivery should
not be treated as a market commodity. All people should be guaranteed
access to an adequate level of minimal health care, and it should not be
bought and sold. The panel recommended that health insurers should
not be able to obtain information about genetic screening results. Their
recommendations were similar to those made by Watson—genetic infor-
mation must be considered confidential and be protected from em-
ployers and insurance companies.

The importance of enhancing human dignity, guaranteeing free and
informed consent, and protecting the confidentiality of genetic data
were addressed in an international meeting of the United Nations Educa-
tional Scientific and Cultural Organization’s International Bioethics
Committee (Butler, 1994). Two major themes emerged during the debate:
(1) a warning that genome research should not “geneticize social policy”
and thereby erode public support for disability health care; (2) that
somatic gene therapy might lead to medical euthanasia, which could
override human rights. At the same time, they argued that once gene
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therapies become commonplace, they will be no more dangerous than
any other therapy and should be regulated in the same way. There were
differences of opinion regarding the use of somatic gene therapy for
“enhancements.” Some argued that these should not be dismissed as
unethical in all instances, whereas others decided the use should be
banned for enhancement purposes, but not for therapy. There was gen-
eral agreement that all screening should be voluntary, genetic informa-
tion should remain confidential, abortion for cosmetic reasons (or to
avoid normal traits such as less than average size) should be banned, as
should abortion, whenever there is a predisposition to develop a treata-
ble disease. The intent was to reach a consensus regarding international
law that is flexible enough to provide a reference for national legislatures
and laws that serve as a last resort on which victims can base an appeal.
The serious ethical issues are receiving the careful attention they should
as the genome research proceeds.

The Specter of Eugenics

Suzuki and Knudtson (1990) bolstered their cautionary arguments
by reviewing accounts in which knowledge regarding heredity had been
used to attempt genetic “improvement” of the human species—called
eugenics. The eugenics movement worked for the passage of steriliza-
tion laws in 30 states in the United States, and these laws were framed to
keep individuals considered “hereditary defectives” from reproducing.
Individuals were categorized as feebleminded, alcoholic, epileptic, sex-
ually deviant, or mentally ill, and it has been estimated that about 20
thousand persons were forcibly sterilized by January 1935, most of them
in California. The movement encouraged the passage of the U.S. Immi-
gration Act of 1924 to limit the influx of immigrants from southern and
eastern Europe because of their purported genetic inferiority.

The most egregious offenses were committed in Nazi Germany,
where many thousands were sterilized or killed in the interest of racial
purification. Both Degler (1991) and Richards (1987) discussed the ex-
cesses of the eugenics movement within the contexts of broad social and
biological considerations, and the books by these two authors should be
consulted to understand the dangers inherent in simple-minded views
regarding heredity. Suzuki and Knudston (1990, p. 23) wrote that

History confirms that knowledge about heredity has always been vulnerable
to exploitation by special-interest groups in society for short-sighted, self-
serving, even blatantly cruel ends—often for what seem to be the noblest of
motives.
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They concluded that we must remain vigilant against future attempts to
reshape human heredity through gene therapies that might alter the
human genetic line.

Several potential perils specific to germ-line gene therapy were
identified by Suzuki and Knudston. The history of eugenics indicates
that once a human characteristic has been labeled a genetic defect, some
will attempt to eliminate that trait in the name of genetic hygiene. One
danger with genetic engineering is that it ignores the fact that gene
expression differs given the nature of nutritional, climatic, or other envi-
ronmental conditions known to affect gene expression. A gene could be
deleterious given certain background factors, but might have no harmful
effects given other circumstances. It might be possible to treat some
hereditary disorders by identifying and changing environmental condi-
tions rather than through potentially risky genetic interventions, as
Proctor {1992) and King (1992) argued. Suzuki and Knudtson were con-
cerned that the role of genes might be overemphasized as causative
agents in health problems at the expense of causative social factors, as
Hubbard (1995) also argued.

The aforementioned concerns are legitimate, but any increase in
knowledge—Dbe it cognitive, social, or biological—can be exploited by
those with evil intent, who want to exploit advances in knowledge to
gain arbitrary and self-serving ends. Ethical doubts can be raised about
the wisdom of obtaining knowledge that might be of some demonstrable
benefit, but which has enormous potential for misuse (Vicedo, 1992). At
the same time, doubts can be raised regarding whether it is ethical to
deny people who need and want access to the benefits of knowledge—
especially if the benefits could be enormous and the risks only potential.
A narrow focus on specific outcomes can blind investigators to dangers
that might be inherent in altering basic biological factors. Large-scale
interventions affecting the germ line must be considered carefully, and
with adequate respect for the broad biological fabric involved. Such
dangers, however, are not unique to genetics and should not be used to
justify the status quo by default.

Concerns regarding germ-line alterations have become more than
just academic. Brinster and Zimmermann (1994) developed a technique
to alter genes through changes in the sperm-stem cells. Brinster and
Avarbock (1994) demonstrated that these changed sperm could be pas-
sed to an animal’s progeny, which means that these self-renewing cell
types can be thought of asimmortal. The procedures involved harvesting
stem cells from donor testes, maintaining them as a cell culture, and
transferring them to a recipient testis to establish normal spermatogene-
sis. These functional spermatozoa then fertilize the eggs of a female
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mouse and result in offspring. These procedures may make it possible to
cure infertility and to make germ-line modifications, even to the extent
of cross-species transfer of genetic material.

Although the potential benefits (to cure sterility and eliminate dis-
ease) could be large, the seriousness of the potential for misuse is diffi-
cult to estimate (to eliminate traits that society does not value, to en-
hance those it does, or to disturb the “balance of nature”). Kolata (1994b)
quoted several ethicists who worried about possible moral implications,
stating that it is time to discuss these issues before the research inevita-
bly proceeds form mouse to human. As one expert remarked, “The genie
was out of the bottle.” Kolata (1994c) made the disturbing observation
that the University of Pennsylvania, where the research was conducted,
has applied for a patent of the process.

The record supports the contention that those involved in the HGP
not only are aware of ethical problems, but also have taken actions to
understand these problems to protect individual liberties against the
unprincipled use of the information that might become available. When-
ever it is suggested that genetic screening might be done, and that the
results of such screening be used to direct therapy or to influence repro-
ductive decisions, the specter of the excesses of the eugenics movement
israised. When this specter is invoked, those who view with alarm often
are guilty of some of the oversimplifications involved in what Popper
described in The Poverty of Historicism (1957). One such oversimplifica-
tion involves an essentialism that invokes an unchanging essence in any
attempts made to gather and use genetic data. It is argued that all such
attempts are essentially the same as those that prevailed in the “ethnic
purification” ideas of eugenicists of the early 20th century. That argu-
ment is one that can be challenged by comparing the stated beliefs and
actions taken by those directing the HGP to those that typified the
eugenicists.

A second oversimplification is that the scenarios do not take into
account the fact that circumstances and conceptions have changed over
time. The lack of understanding of the basic principles of genetics that
prevailed 50 or 60 years ago led many well-meaning people to accept
incorrect and harmful conclusions. Based on the public record, it is clear
that many of those currently involved in the mainstream HGP appreciate
the lessons of history and are not destined to repeat them. Also, as Kevles
and Hood (1992) pointed out in their summary chapter to the book they
edited (a book dedicated to investigating the scientific and social issues
in the HGP), the specter of a Nazi-like eugenic program is not likely to
develop in the contemporary United States as long as political democ-
racy and the Bill of Rights continue in force. They concluded (p. 318), “If
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a Nazi-like eugenics program becomes a threatening reality, the country
will have a good deal more to be worried about politically than just
eugenics.”

Suzuki and Knudtson also noted that genetic imperfection is an
unavoidable characteristic of human hereditary processes, and that by
eliminating genes that seem to be maladaptive at the present time, the
genetic variability essential to evolutionary change could be reduced to
an undesirable extent. Williams and Nesse (1991) argued that members
of the medical profession, policy makers, and the general public should
be educated in the principles of evolutionary biology so they are able to
appreciate the importance of such concerns. They believe this education
should be done by experts in evolutionary biology rather than by gener-
alists.

Suzuki and Knudtson (1990) were concerned that most inherited
human traits are not produced by single genes but are polygenic. There is
danger that manipulation of single genes might interfere with delicately
evolved coadapted gene complexes, and that piecemeal alterations
could cause problems due to unanticipated deleterious effects on these
coadapted processes. This argument does not apply to those therapies
being developed to correct single-gene defects, and the available litera-
ture suggests that the researchers involved in the HGP are well informed
and cautious in these regards. The existence of coadapted processes
argues that people should be trained to understand gene expression
within an evolutionary framework.

Genes for Sale

Serious questions are posed regarding the pursuit of scientific
knowledge and the secrecy involved when commercial and economic
factors intrude. Intense efforts have been made (and are continuing) to
establish priority of discovery to obtain basic patents of specific gene
alterations and the techniques used to produce them, with the intention
to commercially market them. Suzuki and Knudtson stated the opinion
that economically motivated judgments should never be permitted to
override democratic principles of individual freedom and equality of
opportunity. It must be remembered that secrecy is the enemy of basic
science.

The HGP has already produced some scientist millionaires, and
more than 12 companies are pursuing technologies related to HGP
(Fisher, 1994). Investments in genome companies by venture capitalists,
corporations, and stock-market investors are exceeding the $165 million
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a year provided through federal funding of the genome project. Some of
the scientists involved in the HGP, who now are players in the genome
business, claimed that all of the work they have done was being made
public without patents or other limitations. They argued that the profit
motive, rather than being a corrupting force, is the surest way to generate
products that could save lives. Nevertheless, the economic potential
should lead everyone to proceed with caution to ensure that scientific
data remain in the public domain, available to all scientists interested in
understanding basic physiological functions, and that products devel-
oped be available to the general public at an affordable cost.

One of the scientists involved in the business of gene mapping was
discussed by Wade (1994). Venter has developed a high-technology
laboratory to sequence DNA. His strategy is to focus on the tiny portion
of DNA that harbors the genes, ignoring the vast stretches that have no
known purpose. Backers have invested $85 million in the project and a
pharmaceutical company paid $125 million for the right to market the
findings—with Venter owning shares estimated to be worth about $12
million. His laboratory has analyzed over 100 thousand genetic frag-
ments from human DNA sequences amplified in clones.

Conflicts have arisen between some scientists, such as Watson who
resigned from the HGP, in part because of his disagreement with Healy
(then director of NIH) over the issue of patenting the new genes. Healy
argued that Japanese and European companies would obtain them,
thereby realizing the profits available in medical and commercial appli-
cations of these discoveries. Watson opposed wholesale patenting of
unknown genes, because it would inhibit the exchange of research
information. Venter stated that he intends to publish all his DNA se-
quences in scientific journals. The company funding his research, how-
ever, has exclusive rights to study the sequences for at least 6 months,
and for 12 more months whenever it wishes to develop the genes for
commercial purposes.

Even more problematic are recent applications for patents that in-
volve specific techniques, A patent application has been granted to NIH
of the technique used for gene therapy, and NIH has given a biotechnical
company exclusive rights to market the procedure. The patented proce-
dure involves the fundamental approach to remove genes from the cells
of patients, to modify them in a laboratory, and to reinsert them to correct
genetic disorders such as cystic fibrosis, hemophilia, and cancer. Of the
100 human trials of gene therapy products under way, 70% rely on this
technique (Day, 1995). A licensed patent can cost a company 3-5% in
royalties, and these patents would be worth millions of dollars a year if
everyone using the basic procedures has to pay.



58 Chapter 3

Caplan (1992) cautioned that secrecy must be avoided in the HGP, as
it should in all scientific research. He argued that those involved in the
HGP have an obligation to share findings with other scientists in the
United States and in other nations, especially in view of the fact that
much of the basic research has been funded by the public. The patent
status of knowledge and techniques used to manipulate the human
genome should remain in the public domain. Suzuki and Knudtson
concluded that the best protection against the misuse of scientific
knowledge is the mandatory publication of all research findings, and
that classified biomedical research should be forbidden in order that
public vigilance can ensure that modern genetics does not become a tool
that individual scientists might use to intentionally harm fellow human
beings.

Wills (1991) reviewed genetic studies of the causes of cystic fibrosis
and suggested that, because of the nature of the genetic factors involved,
it might be possible to develop a simple test to identify all heterozygotes
in the population—information that could generate enormous profits.
Some investigators have freely distributed probes that could be used to
identify chromosomes or chromosome fragments, whereas others, who
have a more direct commercial intent, do so only if recipient investiga-
tors sign elaborate licensing agreements. Considerable acrimony re-
sulted when it became economically critical to determine who had
priority for the successful location of the chromosome for the cystic
fibrosis gene—a priority that has immense financial implications (Wills,
1991, pp. 203-205).

Perhaps the human genome project should not be pursued full-tilt at
present, because the technology used to sequence genes is developing so
quickly that the cost for each base pair analyzed will be decreased
greatly. The project could proceed more efficiently and economically if
multidisciplinary and multinational cooperation is secured and com-
puterized data banks are developed, before moving prematurely to a full-
scale independent U.S. effort. Other countries are also involved in the
HGP: Britain, the USSR, Italy, Japan, France, Canada, and Australia
(Vicedo, 1992), and care should be taken to ensure that the results of all
of these studies are expressed in a common scientific language to permit
the construction of a useful dictionary.

These concerns support the belief that the HGP should continue, but
that a perspective should be maintained, taking into consideration other
basic needs in biological research. The process of allocating money to
scientific and other social needs is complex, and there are never enough
resources available to satisfy every need. It is important that the HGP be
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considered within the context of social needs as one of a number of
pressing biological, technological, and social problems.

The cost—benefit question was considered by Wills (1991) in terms
of whether the global HGP should proceed and continue spending the
tens of millions of dollars to search for the genetic bases of certain
diseases. He reminded us that worldwide, perhaps 30 to 50 thousand
children a year die slow, agonizing deaths from cystic fibrosis. It has
been estimated that a cure might be found in 10-15 years, but if the
studies wait on the sequencing of the entire genome, then the cure could
take as much as 20—30 years. These considerations support the argument
that the research should continue and focus on those suspect areas of the
genome. This search might not only lead to adequate gene therapies, but
also undoubtedly will be accompanied by improved technologies to
make the complete genome project economically and practically more
feasible.

Screening for Sex

It is a relatively simple task to screen embryos for sex. Although the
cry has been raised that having information regarding the sex of a fetus
amounts to “playing God,” few object to genetic screening for sex if
there is a strong likelihood that the offspring may inherit a sex-linked
disease, such as hemophilia, in which only men exhibit the disease and
only women can be carriers. It is difficult to object when prospective
parents want to have only daughters under such circumstances. The
desire of these parents is not based on sexism, but on a preference to
have a healthy child.

More problematic for some is the use of sex screening to control
population levels. In countries such as China, women suffer a lower
status than men, and there is a strong preference for sons. This prefer-
ence is justified in terms of continuing the family line, having an heir,
having sons to provide labor (in rural areas), and having sons to support
parents in their old age. Studies indicate that, at the present time, most
Chinese couples want no more than two children. Chinese couples
express a strong desire for at least one son, and women will tend to
continue childbearing until they have one healthy son.

Given these preferences, one could reduce population levels by
determining the sex of the second conceived embryo for families that
already have one daughter, desire a son, but do not want more than two
children. If the second conceptus is male, then the pregnancy would
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be continued, and if female, it would be aborted. In countries such as
China, where the government, people, and demographers all agree it is
essential to bring population growth under control, a sex-screening
policy might well make significant contributions toward population
control and still respect the desires of the parents. Sex screening used in
this manner might serve the ends desired by both the government and
parents.

The Population Crisis Committee (Conly & Camp, 1992) estimated
that an outmoded intrauterine device (IUD) accounted for 41% of total
contraceptive use in China. Female sterilization accounted for 36%, and
male sterilization for 12%, with such things as birth-control pills and
condoms accounting for the remaining 11%. Voluntary genetic screening
programs are preferable to involuntary sterilization, forced abortion, the
reliance on dangerous and unreliable IUDs, or suffering the conse-
quences of living in a country with a population too large for children to
attain a satisfactory life within the limits of available environmental
resources.

The sex ratio of newborn children in China is becoming quite
skewed in favor of males (Kristoff, 1993). The worldwide birth ratio is
normally about 105 boys for every 100 girls. In the 1953 and 1964 census
in China, the sex ratio was between 104 and 105 boys for every 100 girls—
roughly the expected level. The average sex ratio in China, for all 0of 1991
and for 9 months of 1992, was 116.5 boys to 100 girls. The increasing
imbalance was attributed to the use of ultrasound machines that were
installed to examine the livers of pregnant women, to check that an IUD
was positioned properly, and to determine whether a fetus was develop-
ing normally. In the course of these examinations, it is possible to
determine the sex of the fetus as well. Indications are that female fetuses
are being aborted, and that a cottage industry has sprung up, whereby
ultrasound examinations are done for the sole purpose of determining
the sex of the fetus, usually at the end of the second trimester. The
Chinese government acknowledged the problem and, as reported in The
New York Times on November 15, 1994, announced that a family law to
take effect in January, 1995 will ban sex screening of fetuses and forbid
couples carrying serious genetic diseases to have children. The health
minister said the list of such diseases would be published later, and that
the termination of a pregnancy when the child is found to have a serious
genetic disease or defect would need the couple’s consent. Based on the
track record of the Chinese government, this assurance should not as-
suage the fears of those concerned over the possibility of forced abor-
tions and sterilizations.

The strongest resistance to genetic screening for sex has been ex-
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pressed when it is purely a matter of personal preference on the part of
the couple. Yet, we have all heard the lyrics of the song ‘“Tea for Two,”
which expresses the ideal of “a boy for you, and a girl for me. Don’t you
see, how happy we could be.” Evidence suggests that couples who do
want two children tend to want one of each sex and would often prefer a
male child first. Although such preferences might seem frivolous, they
do seem to be strong and widespread. If characteristics such as the sex of
a child are important to people, then Harris (1992, p. 158) asked, “Why
not let people choose? ... Can it be right to leave such important matters
to chance?”

Allowing a choice regarding the sex of a child is unlikely to lead to
evolutionarily significant imbalances as a result of a surplus of males,
because the number of individuals in the population who would be
expected to use the abortion option for this purpose would be relatively
small. If an imbalance does begin to appear, then it would be expected
that normal social regulation would correct the imbalance, because
daughters would be at a premium, due to the short supply, making them
more valuable as a limited resource. The official press in China is
beginning to warn that infant boys will be unable to find wives in 20
years (Kristoff, 1993). It is likely that the value of girl babies will increase
if only because the shortage will lead to economic advantages such as
expensive bride prices, and this might lead to an increased social pres-
tige accorded to the scarce commodity represented by women, although
not for reasons feminists would prefer.

The legitimacy of parental choice should be respected rather than
subjecting parents to authoritarian dicta. Harris (1992, p. 161) concluded,
“If free choice in reproduction begins to look as though it will produce
harmful standardization we could of course revue the question of the
desirability of controls. No question is ever finally closed.” One can be
accused of “playing God” when treatments are withheld, just as much as
when there is intervention, because both require decisions.

There is little rational basis to prohibit genetic screening if it is
requested by prospective parents. Avoiding the production of children
who will have to live with a serious genetic defect is a reasonable goal,
and parents should be free to make such choices. Genetic screening in
these instances is justifiable, especially if the parents have produced a
healthy alternative embryo that is available for implantation as a substi-
tute for a discarded, defective one. The end of achieving rational popula-
tion control, especially in countries whose government and citizenry
want to achieve such control, is difficult to fault. People should be able to
make informed choices regarding the sex of their offspring, with the
understanding that if undesirable practices or imbalances in the sex
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ratios begin to appear, then policies can be reevaluated to decide
whether to allow them to continue.

Many arguments that genetic screening will be used for frivolous
reasons have little merit. The therapeutic techniques are too expensive,
complicated, and intrusive to enjoy widespread use by those only of a
whimsical nature, and those complexities, expenses, and complications
probably will exist for the foreseeable future. Another question involves
using either government or private insurance to finance genetic screen-
ing. There would be no problem if our health-care system was based on
principles of cost—benefit analyses. Some procedures, such as screening
sex to obtain a “boy for you, a girl forme,” would be low on the priority of
any health system. The cost-effectiveness of prenatal diagnosis or IVF
testing, when there are reasons to suspect that a defective child will be
born, can be determined. If the cost to society to maintain a defective
child will be enormous, then it might be reasonable for the public to pay
for screening. If the cost of maintenance is minimal, then the priority for
public support might be lower relative to other needs to which limited
governmental funds could be directed. These issues will be considered
when the rationing of medical care is discussed.

The Bioethical Imperative

The extremely rapid advances made toward understanding the hu-
man genome, the processes of genetic expression, and the development
of therapies for genetic malfunctions make it imperative that bioethicists
push the medical and scientific community to take a proactive position
concerning ethical issues. Matters are further complicated by the im-
mense commercial interests involved. Fifteen biotechnical companies
have made gene therapy their primary objective, and other firms are
actively moving into the area (Beardsley, 1993). It has been predicted that
the success of some of these therapies will result in the approval of new,
commercially viable medical products within the next 2 or 3 years.

Not only have there been rapid advances, but also new research
results suggest that the genes that switch on proteins inside the develop-
ing embryo have been identified in mice, zebra fish, and chickens (An-
gier, 1994a). These genes, called morphogenes, determine the destiny of
the cells they influence in different locations within the embryonic
body. As Angier expressed it, they give the cells their address, their fate,
their identity, and their purpose in life. The events involved in shaping
the central nervous system occur in humans sometime around Day 15
after fertilization, and the processes are largely finished by Day 28, with
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those involved in shaping the limbs beginning shortly after that time.
With the discovery of morphogenes, it might not only be possible to
understand reproductive development in exquisite detail, but also to
find the processes by which the controlling protein stimulates the re-
sponse of a master gene inside cells.

These genetic discoveries and the possibilities they engender repre-
sent only the tip of the iceberg in terms of the moral issues involved. A
Scottish scientist transplanted ovaries from aborted mice fetuses into
adult mice and found that the ovaries produced eggs that could be
fertilized and developed into normal mice (Kolata, 1994a). It could be
feasible to use the same procedure with humans. The ovaries from
aborted fetuses could be transplanted into infertile women who cannot
produce their own viable eggs. A 10-week-old female fetus already has
manufactured all of her eggs (6—8 million), and if the implanted ovary
is allowed to grow to adult size (which requires about 1 year), the eggs it
contains could be fertilized naturally rather than using IVF procedures.
Because egg donors are in such short supply, the fetal implant procedure
could provide a bountiful and continual supply of eggs for infertile
couples.

As might be expected, a storm of ethical controversy has arisen.
George Annas characterized the idea of fetal implants as “‘so grotesque as
to be unbelievable.” He was quoted by Kolata (1994a) to have raised a
series of questions: Should we be creating children whose mother is a
dead fetus? What do you tell a child? That your mother had to die so you
could exist? As Kolata noted, when fetal ovaries are used, the woman
who donates the aborted fetus is now a grandmother, but she was never
a mother, which certainly upsets the natural order of generations.

Caplan was concerned that it might be devastating to grow up
knowing that your genetic mother was an abortus, and he concluded that
no one should be able to create a child from anyone’s eggs or sperm
without consent. Because a fetus obviously cannot consent, he consid-
ered the procedure questionable because it treats reproduction as a
commodity. But the ethicist Levine argued that most of the ethical
questions pale when the good that can be done for infertile couples is
considered. Even though the child might be troubled by its genesis, it
almost certainly would rather have been born from a fetus’s eggs than
not to have been born at all.

These developments raise fundamental questions regarding the cre-
ation of life, suggesting that humans could soon have almost unlimited
technological power to make choices that were hardly conceivable until
recently. These new reproductive technologies, along with the ability to
manipulate life as it develops, should give everyone pause for concern.
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There will be active debate of these issues, and it is hoped that such
debate will precede attempts at preventive political strikes based on a
sense of intuitive revulsion before engaging in serious exploration and
discussion of the underlying issues.

Many of the negative views expressed reflect a strong commitment
to a natural fate position—that nature should not be altered, especially
when such alteration involves heritable changes in the genetic line or
affects the succession of generations. There is less concern with manipu-
lations that prevent the development or transmission of defects, but
whenever the creation of life is involved, strong, deep-seated emotions
are evoked, and these emotions lead to prompt calls for legal prohibition.
These concerns are voiced even more strongly when there is any possi-
bility of commercialization of nonrenewable resources, such as selling
human eggs, organs, or tissue; there is no objection, however, to selling
renewable resources, such as blood or hair.

It is neither possible, nor desirable, to maintain value neutrality
concerning the new knowledge that will result from mapping and se-
quencing the human genome. Caplan (1992) identified several moral
questions concerning the responsibilities and duties that must be con-
sidered to protect privacy and confidentiality, to warn potential parents
of risks to the health of any offspring they might choose to create, to
decide when testing or screening is appropriate and when it is manda-
tory, and to determine the conditions or disorders that should be classi-
fied as defects, diseases, anomalies, or abnormalities.

He argued for value neutrality, and that those who seek clinical
human genetics services should do so freely, without pressure or coer-
cion. Counselors should protect the rights to privacy and confidentiality
of those who seek these services, and the sole aim of clinical human
genetics screening should be to provide comprehensive information to
the individual. The overriding concerns should be those of safety, effi-
cacy, reliability, and risk. Social resources to alleviate and treat genetic
diseases and disorders should be considered part of the effort made to
maximize the potential for health and to minimize risks of disability and
disease. Such efforts, however, must be considered within the total
context of improving the health and welfare of the world’s population
as much as possible, and should be considered in the light of the avail-
able resources.

Wilfond and Nolan (1993) analyzed problems that advances in ge-
netic knowledge and techniques force upon us. They considered poli-
cies developed to regulate cystic fibrosis carrier screening, and their
analysis provides a useful case history to summarize the concerns that
should be addressed more generally. They developed their recommen-
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dations for the Hastings Center Project on Priorities in the Clinical
Application of the Human Genome Research.

The major problems encountered when considering the feasibility
of widespread genetic screening are those associated with coerced diag-
nosis, anxiety on the part of those at risk, loss of privacy, stigmatization,
and discrimination. Wilfond and Nolan believe that any proposed plans
should include well-defined and attainable goals, and should provide
for patient education, informed consent, and counseling. There should
also be assurance that the tests are reliable and valid, quality control
should be guaranteed, costs should be acceptable, and there be adequate
follow-up services available.

They suggested two basic models: the extemporaneous and the
evidentiary. The extemporaneous model relies on the independent mar-
ket to regulate professional practice, with legal and consumer forces
controlling utilization and reimbursement. The evidentiary model relies
on arational analysis of data using explicit substantive criteria and goals
that have been developed through public participation in the formula-
tion and evaluation of the normative issues. The extemporaneous model
has prevailed, traditionally, and much of the debate regarding a national
health-care plan embraced that model through the use of managed com-
petition and the health alliances in the health-care plan proposed by the
Clinton administration, as well as in competing versions.

The evidentiary model is based on a framing of normative goals to
develop priorities for different genetic diagnostic procedures. One goal
of genetic diagnostic services should be to improve the ability of people
to make informed personal and reproductive decisions in light of their
genetic status. Another should be to reduce the incidence of disease.
When the implications involved in the realization of these two goals
have been understood, the task then becomes one of establishing priori-
ties among possible diagnostic options. It might be decided that it is
more justifiable to detect conditions for which some form of treatment
and remediation are available, rather than provide routine screening for
conditions that are not treatable at the present time.

There should be prior discussion and agreement regarding the rela-
tive importance of the different goals of screening, and if it becomes
necessary to allocate limited research and treatment resources, these
basic priorities can be used to guide decision making. With such proce-
dures, quandaries that result from considering problems from a reactive
stance can be minimized. The difficulty with always being reactive is
that the unique specifics of each case often cloud general issues. By
taking a proactive stance and developing the general issues and concerns
at the outset, a system of precedents based on consistent general princi-
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ples might be more easily developed. Because the decisions to be made
involve some of the most profound normative values regarding the lives
and experiences of people, the process must reach beyond the limits of
science and medicine. It is crucial for representatives of the community
to be involved centrally, because decisions regarding reproduction and
health should be made by society at large and not solely by health
professionals, commercial interests, lawyers, the scientific community,
or ideologues of one stripe or another.

Wilfond and Nolan argued that the critical tasks should include
setting criteria and standards for evaluating testing programs, making
recommendations for clinical practice and health-care policies regard-
ing which diseases should be tested for and the population that should
be tested, establishing standards for informed consent, evaluating coun-
seling and educational approaches, monitoring ongoing programs, and
making recommendations regarding reimbursement and liability. Al-
though this involves a large number of tasks, the profound nature of the
decisions society will have to make should involve no less. The firstand
most important task is to establish the normative goals and ultimate
moral values that society wants to implement. When that first step has
been taken, the specific actions require little more than the fair utiliza-
tion of the resources and technologies that society commands.

The Institute of Medicine of the National Academy of Sciences
issued a report by a panel composed of geneticists, genetic counselors,
pediatricians, ethicists, and lawyers (Marshall, 1993). It was recom-
mended that the government create a standing committee to monitor the
use of genetic screening, and this recommendation received tentative
support from the director of the National Center for Human Gene Re-
search. The panel was assembled to consider the implications of a
Pennsylvania law requiring screening of every child born in the state for
a battery of diseases, including Duchenne muscular dystrophy. The
concern was that the parents of a Duchenne baby would be likely to learn
of their child’s fate, whether they wanted to know or not, and there is no
known cure for the affliction.

The panel concluded that widespread testing for incurable diseases
should not be done, because it will not benefit those being screened. Two
other principles adopted were that parental permission should be re-
quired for all genetic tests, and that initial positive test results should
always be followed by confirmatory tests, counseling, and treatment
wherever possible. There was considerable controversy within the
panel—some argued that testing should be mandatory whenever thera-
peutic procedures were available that could avoid neurological damage,
such as for PKU and hypothyroidism. There was controversy within the
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panel surrounding a recommendation that information regarding reces-
sive traits should not be disclosed to parents, because that particular
child’s health is not at issue. Some members maintained that such
information should be disclosed to parents, because it might influence
decisions to have another child. Examination of the discussions of this
panel suggests that there should be increased debate and considerations
that involve several levels of societal input and utilize the skills of a
number of relevant disciplines.

Although the problem of AIDS screening does not involve genetic
screening, some of the issues considered here are relevant. The Center
for Disease Control (CDC) issued a proposal recommending that physi-
cians should counsel every pregnant woman (about 4 million a year)
about AIDS and urge each to be tested so that infected mothers can try to
protect their unborn children (Neergaard, 1995). It is estimated that
about 80 thousand heterosexual women are HIV positive and that about
7 thousand of them give birth each year. If the drug AZT is taken, the
chance that a mother will infect the fetus is reduced by two-thirds. The
CDC argued for mass testing on the grounds that it will save childrens’
lives (those infected live only about 8 to 10 years) and reduce medical
costs. Without considering the costs, it should be noted that the pro-
posed testing was voluntary. Studies have indicated that more than 90%
of pregnant women agree to testing after they receive HIV counseling.
The CDC is negotiating with Medicaid to ensure such coverage as part of
standard prenatal treatment, with infected women to be offered AZT
therapy. These suggestions seem eminently sensible, given that they use
voluntary testing, the screening detects a remediable condition, it ap-
pears to be cost effective, and it produces a humane outcome.

GENES: PROGRESS, PROBLEMS, AND SOLUTIONS

The progress of the current research into what Jones (1993) called
the “language of genes” indicates that it has the potential to provide
important insights into the nature of human development and function-
ing (both normal and abnormal). Serious questions involve the ethical,
medical, and financial aspects of these research programs.

The most obvious advances are those that enable screening of par-
ents for known single-gene defects to provide them with information
regarding the likelihood that their progeny will be at risk. Such testing
should be done whenever there are treatment alternatives that can pre-
vent the expression of the gene defect. When there are no known thera-
pies, the information should be available to individuals who want to
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know in order that they might make a voluntary, rational, and informed
decision not to reproduce, or to go ahead with full knowledge of the risks
involved.

The mapping and sequencing of the human genome that has been
done, especially when information regarding extensive family histories
is incorporated, has made it possible to understand some of the pro-
cesses involved in the expression of polygenetic afflictions, and ways
have been suggested that could make it possible to treat at-risk individ-
uals. These medically oriented studies have led to the development of
analytic and manipulative techniques that have the potential to make it
possible to probe the basic workings of normal cellular functions and to
understand some of the basic mechanisms of gene expression. Rapid
progress is being made at the levels of basic physiological knowledge
and applied medical treatments. It can be expected that basic scientific
understanding will continue to advance as the genetic research con-
tinues.

Now that these optimistic and positive aspects have been consid-
ered, what are some of the problems that have led to such serious
concerns among scientists, ethicists, and politicians? A number of perils
have been discussed here and in Chapter 2. Foremost among the serious
concerns is that information obtained through routine genetic screening
could be used to stigmatize individuals in areas concerning employment
and health insurance. These concerns are real, but they are no more
serious than those produced when any data bank is established. There
have been many precedents in which there is a need for confidentiality
of records. Discrimination on the basis of data that identify potential
risks must be prohibited. These do not constitute serious impediments
to realizing the benefits that can be gained through genetic screening.
Evidence supports the belief that the laws, rules, and regulations being
proposed and implemented will minimize costs due to potential dis-
crimination.

Another problem involves the use of genetic screening to determine
the sex of the fetus. Knowing that sex-linked traits can be transmitted
genetically makes such screening potentially valuable. The danger of
genetic screening is not due to problems with the procedures, but with
the values of members of society. It would be better to spend energy to
influence underlying sexist attitudes than to deny information regarding
the sex of embryos to parents who need or desire it.

Another question that has been raised since the HGP began, in fact,
since the beginning of the recent round of discussions regarding the role
of biological factors in complex human behavior, has been the specter of
eugenics. Many are concerned, given the sordid history of past attempts
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to control human destiny through arbitrary manipulation of individuals
deemed unacceptable by the authoritarian elements that often have
controlled nations: most notorious being the formal eugenics movement
in the United States that advocated forced sterilization and restrictive
immigration laws, and the mass genocide practiced in Nazi Germany. I
spoke against the applicability of these concerns within the contempo-
rary climate of opinion and argued that the types of genetic analyses and
manipulations being developed embody an informed recognition of the
complexities involved in gene expression—an informed position that
did not characterize those of the eugenicists and Nazis.

Concerns regarding the danger of sociobiological or evolutionary
expressions of human psychologies are usually couched in a language
that deplores biological or genetic determinism. Often those expressing
these views attack the straw-man that those who stress genetic factors
believe in the existence of genes for this or that complex behavior. These
critics point to the indisputable fact that behavioral traits and charac-
teristics develop within, and are strongly influenced by, an environmen-
tal complex. In Chapter 2, as well as in Part I of Human Evolution,
Reproduction, and Morality, the accuracy and fairness of the character-
izations were challenged. They do not represent the views of those of us
who emphasize the importance of evolved mechanisms in the expres-
sion of complex human behavioral tendencies. Part of the objections to
an emphasis on biological mechanisms is based on the belief of many
critics that the environment contributes the critical influences that de-
termine the course of behavioral propensities and development. These
objections lead to recommendations that resources and concerns should
be focused to correct social inequities and enhance the quality of envi-
ronmental influences. This environmentalist viewpoint seems to be the
result of adopting what has been called the “Standard Social Science
Model,” and is also compatible with an emphasis on social factors that
has characterized the political views of those who espouse a liberal
socialist position. It makes no sense, however, to discuss development in
terms of biology versus experiential factors. The dialectical position
should be embraced that such factors exist conceptually, but their ex-
pression involves a dialogue from the outset.

A serious problem involves the commercial exploitation of basic
discoveries regarding the human genome and the mechanisms by which
genes do their thing. There are enormous potential profits to be realized
if certain genes and the techniques to influence their normal and abnor-
mal manifestations are patented. Serious questions involve the ethical
permissibility of owning a patent for the essential functioning of life
systems themselves. Discoveries that are made partially at public ex-
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pense should not be used for the economic gains of a few private entre-
preneurs and their corporate entities. It will be documented in Chapter
11 that there have been great abuses in the research, development, pro-
duction, and marketing of pharmaceuticals, and similar abuses could be
on the horizon in the genetic marketplace. An examination of the sordid
history of the pharmaceutical industry suggests that it would be wise to
curtail such abuses before the genetic research program goes much
further.

What is more alarming is the secrecy involved in commercializa-
tion. Despite the protestations by some of the leading researchers and
their assurances that all data will be published in public, refereed scien-
tific journals, the commercial considerations already provoke concern.
Secrecy is the enemy of scientific progress, and open communication
must be its vehicle.

Some of the ethical concerns that have been raised are not insoluble
and can be resolved through open exchange of information among con-
cerned parties. These include the development and certification of reli-
able and valid test procedures, the training of competent and informed
counselors, and the development of adequate counseling procedures,
the development of guidelines to ensure that consent for genetic screen-
ing is voluntary, and that results are confidential. The problem of using
legal abortion based on the results of genetic screening, whenever par-
ents decide they do not want to continue a pregnancy, is not an issue as
long as the choices are reasoned and made in possession of relevant
information. The choice to reproduce and to rear children should be
made by parents enjoying their own view of morality expressed within
the limits of the law.

Finally, the cost factors that have been raised as objections to pursu-
ing the HGP are little more than a smokescreen to cover other basic moral
or political objections. The economic data discussed in Chapter 2 sup-
port the conclusion that cost—benefit analyses come down on the side of
continuing the project in some form.
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Death and Its Criteria

In Human Evolution, Reproduction, and Morality and in the last two
chapters, the focus was on issues relating to the beginning of life; ques-
tions were explored about when life begins, when a human organism
should be considered a person, when a person assumes the duties and
responsibilities of a moral agent, and what manipulations of genetic
potential are permissible. Issues were examined and policies were rec-
ommended regarding contraception, abortion, infanticide, genetics and
manipulation, and the use of reproductive technologies. These issues
were discussed within the perspectives of evolutionary theory, cognitive
principles, and a rational liberalism seasoned with some utilitarian
spices.

The principles developed will now be applied to issues that arise at
the end oflife. In this chapter, the defining characteristics and criteria for
death will be considered, and will be followed in Chapter 5, by a
discussion of philosophical and practical issues regarding organ trans-
plants from cadavers and other organ sources.

When considering reproduction, some believe that life begins at the
time an egg is fertilized by a sperm. It was argued in Human Evolution,
Reproduction, and Morality that this event has neither moral relevance
nor biological significance, and that moral considerations only come
into play at the point of birth, because it is then that a public person is in
the hands of society, and respect must be given to that person. Here it
will be argued that moral considerations regarding death should hinge
on death in the sense of a biographical life (having a life) rather than a
biological life (being alive). This distinction has been developed at
length by the moral philosopher Rachels (1986), and will applied here.

71
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BIOLOGICAL CRITERIA

The biological criteria of life are based on an organism'’s being alive.
The most conservative criterion of the death of a person in the biological
sense is when the body is cold and pale, and breathing and heartbeat
cease. The conservative standard to decide when death occurs is the
point at which an individual has sustained either irreversible cessation
of circulatory and respiratory functions, or there is an irreversible cessa-
tion of all functions of the entire brain—including the brain stem, which
regulates basic physiological processes (Botkin & Post, 1992). The view
that there is life as long as there is breath is a traditional one, and it served
adequately until it became possible to keep totally, permanently, and
irreversibly comatose people on life support for years. The medical
ethicist Capron was quoted by Kolata (1992) to have stated that a more
reasonable criterion would be that a body should be considered to have
life as long as it is breathing on its own and has a heart beating on its own:
referred to as the heart-lung criterion.

The legal definition of death in all 50 states and the District of
Columbia is when whole brain death takes place; that point when there
is no longer any detectable electrical activity in the brain (Angell, 1994).
When electrical activity ceases in the brain, the state is irreversible and
life has ended.

The most widely known case is that involving a 21-year-old, Karen
Ann Quinlan, who suffered cardiopulmonary arrest in 1975 and died 10
years later, having never regained consciousness or any voluntary func-
tion. During the first 6 months after the trauma, she showed no signs of
awareness of her environment or any cognitive functions, and was
diagnosed to be in a persistent vegetative state (PVS—discussed in the
next section). After 7 months of treatment, her father asked the courts to
order the hospital to turn off the respirator, because her life was being
wrongly extended by technological means. The court granted the re-
quest. The respirator was turned off, but she did not die for another 9
years, remaining in PVS and dying from an overwhelming infection.

An interesting aspect of the case is that her brain was preserved after
her death and analyzed 3 years later (Kinney, Korein, Panigrahy, Dikkes,
& Goode, 1994). There was little damage to the cerebral cortex or auto-
nomic and arousal systems of the brain stem, but there was massive
bilateral and symmetrical damage to the thalamus, as well as to the
cerebellum. These findings were surprising, because the thalamus has
not been considered to be of primary importance as the base for con-
sciousness, being viewed as a way station for nerve impulses from the
periphery, and the cerebellum is thought to be involved mainly in motor
activity and coordination. Usually when consciousness is lost, there has
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been extensive bilateral damage to the cerebral cortex. The damage was
to those thalamic nuclei closely connected with regions of the cortical
association areas that are involved in “multiple and diverse cognitive
functions, including selective attention” (p. 1473). It was suggested that
this damage was the cause of the global impairment. The significant fact
for the present discussion is the anomaly of having the midbrain struc-
tures damaged with the cerebral cortex remaining intact, placing in
doubt one of the widely accepted criteria for brain death. There was
electroencephalographic activity in the cortex (the criterion used to
establish that the cortex is functional), yet Quinlan clearly had the reflex
and behavioral signs that are used to infer that a patient is brain dead.

One reason that these niceties of definition are important is that
there must be a legally binding point at which a patient can be declared
brain dead in order to permit organ retrieval. The desire to maintain an
organism’s vital signs until organs can be recovered has made the issue of
when death occurs more salient than before. Bioethicists Fox and
Swazey (1992) conducted extensive field studies of transplant proce-
dures, which they summarized in their book, Spare Parts. They noted
that the criterion for death has not been driven by reasoned philosophi-
cal or technical concepts to signify the point of death. On some occasions
when organs are to be recovered, the brain of the newly dead (neomort) is
admitted to the operating room as a “beating-heart cadaver.” Fox and
Swazey reported that 89% of all donors are pronounced dead in intensive-
care units, and that a neurologist usually participates in the diagnosis
because of the need to pronounce that the individual is brain dead before
organ retrieval is permissible.

Botkin and Post (1992) noted that the major advantage of the heart—
lung standard is that it is easily determined and immune from confusion
that death really has taken place. Using the heart—lung criterion has the
disadvantage that the pool of organ donors is reduced drastically if
donors are required to be dead by this criterion; some whole-brain
standard would permit recovery of viable organs before they begin to
deteriorate.

A major problem facing the medical profession was identified by
Youngner, Landefeld, Coulton, Juknialis, and Leary (1989); only 35% of
the 195 physicians and nurses who were likely to be involved in organ
procurement in four university-affiliated hospitals correctly identified
the legal and medical criteria for determining death, and more than half of
the respondents did not use any coherent concept of death consistently.

It has been argued that death should be considered to have taken
place when the electrical activity of the cerebral cortex has stopped,
even though the brain stem regions (which regulate and maintain such
things as blood pressure, respiration, and heartbeat) still exhibit electri-
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cal activity. This argument considers cognitive functioning to be the
hallmark of life, at least to the extent that the individual can be consid-
ered to have interests—a position argued later when considering life in
the biographical sense.

One problem with a strictly biological criterion for death is similar
to those encountered when the onset of personhood is defined in terms
of fetal viability (see Human Evolution, Reproduction, and Morality,
Chapter 9). This problem occurs when the status of technology and the
quality of personnel available at a particular medical facility would
influence the point at which viability begins and ends. If the onset of
viability (that point at which the fetus can survive if removed from the
mother) is chosen to signal the start of personhood, then personhood
would not reflect any biographical or social reality, but would be defined
technologically. Crucial moral issues should not rest on any arbitrary
technological criteria. Similar concerns are present when death is con-
sidered, because it is possible to maintain the biological functions of an
organism at the end of its existence for extremely long periods of time
through the use of life-support systems, even though the person may be
in an irreversible coma and will expire when the medical apparatus is
disconnected. Biological life (perhaps technological life is a better
phrase) continues, but biographical life has ceased, and it only remains
to be established that the cessation is irreversible.

Persistent Vegetative State

Technological advances make it possible to keep an extremely pre-
mature fetus, as well as an anencephalic baby (born with a complete
absence of the cerebral cortex), alive for long periods. It is possible to
keep mature people classified PVS alive for almost indefinite periods of
time. To cope with the large number of problems that these changes in
technological capability produced, a Multi-Society Task Force (1994)
was formed to summarize current knowledge of the medical aspects of
PVS in adults and children.

The cited estimates indicating that PVS is a significant problem in the
United States: there are 10—25 thousand adults and 4-10 thousand chil-
dren existing in PVS. The costs of caring for a patient for the first 3
months in PVS is estimated to be about $149,200, and the estimated cost
of long-term care in a skilled nursing facility ranges from $350 a day
($126,000 a year) to $500 a day ($180,000 a year). For the United States, it
costs somewhere between $1-7 billion a year to care for PVS adults and
children.
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PVS is only one form of permanent unconsciousness, and the task
force identified the different forms, their medical indicators, and the
prognosis for neurological recovery and survival. PVS was defined as a
clinical condition with complete unawareness of the self and the envi-
ronment, with sleep—wake cycles, and either complete or partial preser-
vation of hypothalamic and brain-stem autonomic functions. The condi-
tions range from a transient one from which there could be partial to full
recovery to a permanent one with no recovery of function.

The considered the probability of recovery and survival from PVS as
a function of type of injury (traumatic and nontraumatic) and age (espe-
cially children as compared to adults) and concluded that recovery of
consciousness from a traumatic vegetative state is unlikely after 3
months and exceedingly rare after 12 months in both adults and chil-
dren. Patients with degenerative or metabolic disorders, or who have
congenital malformations and remain in PVS, are unlikely to recover
consciousness, and if they do, their life span is substantially reduced—
for most ranging from 2 to 5 years.

At the level of ethics, they recommended that surrogate decision
makers (especially family members) should be given appropriate psy-
chosocial and religious counseling to face decisions about termination
of treatment and that these surrogate decision makers, as well as patients
who left advance directions to terminate all forms of life-sustaining
medical treatment, should be accorded the right to their wishes, includ-
ing termination of hydration and nutrition. They recommended that
more systematic data be collected regarding epidemiology, incidence,
prevalence, and natural history of PVS in order to develop better clinical
predictions regarding the likelihood of recovery of consciousness and
survival.

Angell (1994, p. 1524), executive editor of the New England Journal
of Medicine, in which the report was published, added that there should
be recognition that

For many families, the possibility of sustaining the life of a patient in a
persistent vegetative state means that the tragedy of losing a loved one is
compounded by the anguish of the daily physical reminder of what that
person once was.

After considering the task force reports—the case of Karen Ann Quinlan,
and the case of Baby K (an anencephalic infant with no possibility of
recovery, but whose mother insisted, on religious grounds, that it be
delivered and that life support be provided)—Angell suggested that it
was reasonable to allow caregivers to stop treatment so that the patient
will die whenever the medical decision has been made that the condi-
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tion is irreversible. Angell maintained that the burden should be shifted
from those who want to discontinue treatment to those who want to
continue it, making it possible to establish guidelines to stop treatment
after a specified time based on medical data. This policy is more satisfac-
tory than those used now. The current policies place immense stress on
medical staff and surrogate decision makers, and often result in the
decision being made by the courts, rather than by either the loved ones or
qualified medical personnel. This situation has been deplored by Annas
(1994), who argued that it is physicians, rather than the courts, who
should define the standards for medical practice. The medical commu-
nity should accept responsibility to set standards, and they must follow
them once they have been established.

BIOGRAPHICAL CRITERIA

Botkin and Post (1992) argued that the moment of death should not
be signaled by any single physiological event, but as a moment defined
by philosophical concepts that speak to what it means to be alive, and
that this moment should be fixed by social consensus. Rachels (1986)
maintained that it is life in the biographical sense that should be pro-
tected, rather than that in the biological sense. He argued that death
occurs at the point at which consciousness is no longer possible. The
moral philosopher Nagel (1979) argued that organismic survival is not
the defining quality of life; it is good to be alive because of the “goods”
involved in life. He identified these goods to be such things as the ability
to perceive, think, desire, and act. Death, considered in this light, in-
volves the frustration of projects, an inability to exercise intentions or to
pursue aspirations, decisions, and human relationships. These goods
are similar to those discussed by Regan (1983), who proposed a subject-
of-a-life criterion, whereby life is characterized as having beliefs and
desires; perception, memory, and a sense of the future; an emotional life,
together with feelings of pleasure and pain; preferences; the ability to
initiate action in pursuit of desires and goals; and an individual welfare
in the sense that experiential life fares well or ill.

Kleinig (1991), in his book Valuing Life, suggested that a better
phrasing of the matter would be to consider life in the autobiographical,
rather than the merely biographical sense. Humans can be set apart from
other animals by the fact that a continuous self-consciousness is in-
volved at a level that is quite different from that for other species. He
referred to a “‘greater mental complexity” that gives people an interest in
a continued life and an ability to be the “agents of their own tomorrow.”
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The importance of the idea of a continued self-conscious life will be
discussed in Chapters 6—7 when the moral permissibility of euthanasia
is considered.

Dworkin (1993) spoke of life in terms that resemble the autobio-
graphical conception. When considering the question of whether life
support should be terminated, he argued that the important concern is to
protect the patient’s autonomy and best interests. The patient should be
allowed to live a life structured by a continuous theme to its end; a
person’s life has had value because of what that life made it possible for
the person to do and feel.

Dworkin emphasized the importance of dying with dignity; that it is
important that life ends in a way that the death keeps faith with the way
the person has lived. The right to be treated with dignity requires others
to acknowledge that the person had moral standing, that it is intrin-
sically important how the life proceeds, and how it is ended. Dignity is
considered a central aspect bestowing value on life and providing the
intrinsic importance of human life.

Both Rachels and Nagel invoked the idea of dignity when consider-
ing the state of a comatose person. One must look beyond the categorical
state of an individual at a specific time and consider the individual as a
person identified by history and possibilities in Nagel’s (1979) view. He
discussed the case of an individual who had been a mature and intel-
ligent member of society, but who suffered severe and irreversible brain
damage. The individual is not dead, but lives at the level of a contented
infant for whom happiness is a full stomach and a dry diaper. It is
reasonable to doubt that the person who was can be said to exist any
longer, and that a different creature is now in existence. The question is
whether an individual being maintained in such a state is being allowed
the dignity of personhood by being kept alive. The person that was is
now dead, and the question is whether the new individual’s life should
be continued and at what cost for what future benefit. If the argument is
accepted that all life is due some degree of respect, then the benefits and
costs of preserving this new individual, who has limited future possi-
bilities in terms of a complex life, must be weighed. If there are limited
resources available, then one might consider preserving the more com-
plex life of a chimpanzee, a dog, or a human infant in the same categori-
cal state. The test to receive benefits, relative to the interests of others
who also need the benefits, should be based on an individual test of the
specific organisms involved. Only by using such an individual test of
abilities can the traps of speciesism, racism, and sexism be avoided. This
issue will be discussed at length in the next chapter, when the allocation
of scarce organs for transplant is considered.
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VALUING LIVES

A related issue was raised by Kamm (1993), in her book Morality,
Mortality: Volume I. She discussed the importance of future regards
when considering issues involved in estimating the relative value of
lives. She posed two possible descriptions of world states: In the first, a
person has had many good years of a life full of achievement and
meaningful involvement but will die shortly; in the second, the person
has just been born but will have a few years ahead with a moderate
amount of goods. The question is: Should one prefer to be in the first or
the second state of the world? She argued that it would be morally wrong
to prefer the second state of affairs, because it denies the value of
experiences or actions once they are over, whether the value is consid-
ered to be a product or as subjective experience. A major problem with
this view is that it can lead to an elitist position, whereby in all situations
one would favor creative and productive people over the lesser en-
dowed, and that could lead to an undesirable capitalization on the
natural lottery that dealt us our hand, and could lead to persisting
inequalities in society.

Kamm explicitly considered the problem of elitism when discuss-
ing organ donation. She wondered whether it would be permissible to
sacrifice 5 years at the end of our lives in exchange for completing a work
in philosophy, and if so, would that mean one should give an organ to
someone who will finish a philosophical work rather than to someone
who will live for 5 years, but not complete any particular project? She
decided that such structural or hedonistic experiential factors are impor-
tant, but that they should not be given priority over the continuation of a
person’s life of a quality that is satisfactory to the individual who leads it.

Temkin (1993), in his book Inequality, discussed a related issue of
how to view the relative value of lives. An individual’s life can be
considered from the perspective of a complete life, incrementing to
reach a “total score” regarding the goodness of the life. Another way is to
consider simultaneous segments, whereby one would divide history
into a series of temporal stages and measure goodness (or inequality) in
terms of the quality of life within the same temporal stages. Yet another
way is to consider corresponding segments, dividing the life into a series
of functional developmental stages, such as childhood, early adulthood,
middle age, and old age, with goodness (or inequality) measured in
terms of inequalities between the comparable stages of people’s lives.

The issue of the relative value of lives was also discussed by Kamm
(1993). First, she asked whether age is an important factor to take into
consideration in order to determine relative need. If a 20-year-old will
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die in a year if not given an organ for transplant, is that person needier
than a 50-year-old who will die tomorrow without the organ? After all,
the 50-year-old has had 50 years of adequate conscious life, while the 20-
year-old will only be 21 at death. She suggested that such questions can
be approached by invoking the possibility that the same absolute num-
ber of years of adequate conscious life may be more valuable if they
produce more good for some individuals than others. She argued that the
period from 20 to 40 is structurally a more significant period than that
from 50 to 70, and that 70 might be a reasonable cutoff point beyond
which costly life saving would be denied public support. From an
evolutionary perspective, some priority might be given to those of repro-
ductive age, because the parenting efforts might make these individuals
more valuable in terms of contributing to the social community than
usually would be the case with the elderly.

Her conclusion was that the younger should be favored over the
older, at least to some degree. She does not believe this view represents
age discrimination, because everyone will be both young and old, and be
assured of preferential treatment when younger at the risk of a less-
favored position when older. She argued that this preference is quite
different from one based on sex or race, because one does not sacrifice a
totally different person in favor of oneself using this age scheme, but
does with sex or race discrimination, a point also argued by Kilner
(1990). Kamm noted that ordinarily we think it is worse to die when
young rather than when older; that 10 years given to a 10-year-old may
“swamp” 20 years given to a 40-year-old, and that one should assign a
diminishing moral value to life with age being reckoned in 10- or 20-year
intervals.

It is possible (and preferable) to combine the perspectives consid-
ered by Temkin with Kamm’s suggestion that the relative value of life is
different at different stages of life, and then to develop an evolutionarily
meaningful view emphasizing both the ultimate and proximate factors
involved in life. Temkin’s idea of a life-span view is appealing, because it
emphasizes the total achievement of a person throughout the entire
course of the life. From the ultimate evolutionary perspective, that
achievement would be reckoned in terms of the lifetime reproductive
success of the individual (including both the direct and indirect compo-
nents on which inclusive fitness is based). Our studies of people’s moral
intuitions (Petrinovich et al., 1993) indicated that such a view of moral-
ity is reasonable: Policies that honor the reproductive value of individ-
uals were emphasized by most people.

Proximate factors should not be dependent solely on chronological
age, as Temkin and Kamm use it when they suggest the possibility of
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comparing people within different age categories. A chronological series
should be anchored in terms of biologically (evolutionary) meaningful
segments related to the reproductive value of the individuals involved.
The relative value of an individual could be weighted by an individual’s
reproductive potential. The weights should be at the level of individual
rather than based on some holistic societal scheme, in the same way as
all evolutionary processes should be viewed. Temkin defended the use
of individualistic approaches in his discussion of inequalities, arguing
that the complaints of those less well off should be expressed relative to
those individuals who are better off, rather than using the average levels
for the society.

Kamm argued to deemphasize formal and experiential goods when
deciding who is to live in cases where some preference must be given to
certain individuals over others. In her scheme, a differential positive
weight would be given to different age classes in descending order. More
biologically meaningful stages could be used, rather than mere chrono-
logical age, such as the following series:

1. Prenatal

2. Early development (when basic emotional and perceptual pat-
terns are established—perhaps birth to 4 years of age)

3. Early development (age 4 to the onset of the age at which repro-
duction is to occur—perhaps 18 in the U.S. culture—hopefully
not much sooner)

4. Reproductive period (18—40 years)

5. Mature, parenting period (40—60 years)

6. Nonreproductive period (60+)

Each of these stages could be assigned an arbitrary weight and used to
allocate limited resources and frame issues pertaining to inequalities
that exist in the allocation of societal resources. In Chapter 8, such a
schema will be discussed in more detail when considering problems
involved in allocating health-care resources.

Another factor related to the concept of inclusive fitness was intro-
duced by Kamm (1993) when she discussed whether one should favor
donating an organ to a father on whom five children depend rather than
to a single, unrelated person. She entertained the objections to providing
the organ to the father, and noted that one effect of the father’s death
would be to contribute to the misery (presumably both physical and
emotional) of the five children. She concluded that the father should be
seen as an end in himself and not as the means to contribute to his
children. This conclusion can be argued to be mistaken if one considers
the ultimate end, from an evolutionary perspective, to be the father’s
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genetic replication. Saving the father contributes to that justified end
and can be considered separately from what could be permanent damage
to the children. It could be argued that the significant loss to the genetic
replication process would require that at least two children be involved
if direct fitness is concerned, given that each child has only one-half of
the father’s genetic complement. If we consider indirect fitness in terms
of a child’s potential genetic contribution to succeeding generations,
then saving one child might justify a decision to sacrifice the father,
because the child could contribute offspring and grandoffspring. This
argument avoids favoring the father because of a “family lifestyle”—a
position that some in society believe should be given weight.

DEATH AND THE SOCIAL CONTRACT

The aforementioned considerations raise issues regarding the im-
pact of the death of an individual on surviving members of the social
community. In Human Evolution, Reproduction, and Morality, it was
argued that a social contract is struck when a neonate is born, and that it
thereby acquires personhood. Similarly, a social contract is terminated
when personhood ceases, be it through death or an irreversible loss of
consciousness. From an evolutionary perspective, community relation-
ships are an essential part of the fabric that holds society together. The
dead cannot be wronged, only their survivors can. Death is not always a
harm to the one who dies, because the continuation of a hopeless,
painful existence that does not meet the minimal standards of a satisfac-
tory life is difficult to justify. Feinberg (1984), and Steinbock (1992) both
argued that individuals lacking these minimal standards have no further
“ulterior interests” in being alive, and the cessation of the agony or
boredom that existence has become could make death a blessing. Under
these circumstances, it is difficult to consider death a tragedy. The sad
and tragic qualities exist only for the loved ones and survivors, who
mourn the death of the person who was. The only interests are those of
the surviving persons, who remember the deceased and want to symbol-
ize and memorialize that person’s previous existence.

The dead have no interests and no moral standing, but they do have
moral value similar to any insentient thing. The human cadaver itself is
insignificant in its material form. Cadavers have symbolic significance
for many people, as do flags, trees, and statues, and it is this symbolic
significance that gives them a moral value that should be respected.
Those of us who do not ascribe to a theory of human immortality still
have reasons to respect the dead, even though they cannot be harmed. As
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Callahan (1987) pointed out, we can do things that are wrong to the dead
because of interests the dead had as living persons, which involve
agreements with and expectations on the part of living people. We often
feel an obligation to honor the will of the dead because of values that we,
the survivors, hold regarding the value of objects, as well as the welfare
rights of heirs. The obligations we have, however, are to the heirs and not
to the dead. We often feel an obligation to protect the reputation of the
dead from unfair disparagement, but that too is because of such things as
the intellectual tradition that the dead individual represents, and the
importance for those continuing that tradition.

The medical ethicist Emanuel (1991) noted that existence is ephem-
eral, and one way to overcome the limitations people experience in
terms of their achievements and the finite time they have to remain alive
is through union with other people within a community continuing the
traditions and ideals after death. In this way a person is able to transcend
mortality, contributing something that endures beyond the terms of
one’s life, and even those of the person’s children.

The practices and procedures surrounding the death of an individ-
ual serve the interests of those who survive, and many are concerned that
their own survivors should respect their wills and remains when dead.
Feinberg (1984, p. 94) wrote, “We behave in certain appropriate ways
toward the dead then because it is our duty to do so, and that duty is
imposed by the rules that define certain practices that are highly useful
to living people.” When engaging in behaviors such as making wills and
entering into insurance contracts, the interests of society are preserved,
and the terms of social contracts should be honored. It is important that
duties to respect the dead be honored in order to preserve the stability of
the social community and to avoid the collective loss of respect for social
obligations that could result if people felt unsure about the security of
their bequeaths to their heirs.

The importance of considering personhood was argued by Kamm
(1993), who noted that the loss of the goods of life must be the loss by
some subject (person), and that total nonexistence would imply that
there has been no person. She used this idea to argue that there is an
asymmetry between prenatal nonexistence and the death of a person. In
the former case, there is never a person who possessed goods, and
prenatal nonexistence does not deprive anyone of future goods. Death,
however, involves bad things happening to an existing person, such as
destruction of the life and deprivation of future goods. She noted that, in
the case of unavoidable terminal illness, death may best occur at the
point where a disease would put an end to the goods of life, because
death does not prevent future goods (none can be produced); it ends a
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good life, and prevents oncoming misery. If the undesirable aspect of
death is that it prevents the attainment of more good, then existence in an
irreversible coma should not be prolonged, given that no further good
can be expected for the person.

Kamm proposed an analogy between the loss of an existing painting
as compared to the deprivation of a painting that might have existed. It is
worse if an existing painting is destroyed (even by natural causes) than if
the world is deprived of a painting because someone does not paint it.
The former deprives the community of existing goods, while the latter
only deprives the community of a potential object, and we can conceive
of an almost infinite number of potential objects.

The destruction of an existing painting can be considered to defeat
what Temkin (1993) called the “subject desire fulfillment” of the artist.
Death is bad when it adversely affects the intentions and reputation of an
existing person. By destroying a painting, one is defeating the desires
and intentions of the artist, and that is undesirable. Such destruction
after the artist is dead indirectly defeats the desires of the now-dead
artist, even though that artist no longer has conscious states. This anal-
ogy is reasonable when the destruction is considered in the light of the
preferences and interests of the artist’s survivors; it is they who suffer
from the destruction of a painting or from slanderous statements regard-
ing the no-longer-living artist. These survivors need not be kin, but can
be the intellectual descendents of a scholar or artist, who can suffer real
damage, and have their mental states adversely affected by attacks on the
reputation of the dead person. Defamation of a dead person can, there-
fore, cause harm to the community of survivors and should be consid-
ered to be morally impermissible unless the new evaluation is based on
reasonable and public arguments of relevant facts and interpretation of
the significance of the past events.

Rachels (1986, p. 43) wrote,

The “state” you will be in after you die is exactly comparable to the “state”
you were in before you were born, and it is “unimaginable” to you for exactly
the same reason, namely, that there is nothing to imagine.

A cadaver should not be pitied any more than should an article of
furniture. The person who was can be an object of pity or reverence, but
the considerations concern the surviving community members. The
significance attached to the cadaver is based on its history and its
significance to survivors.

Viewed this way, the cadaver has no rights because it cannot feel
pain, has no desires or interests, and cannot be wronged. The cadaver is
important only because of its history as structured by survivors, and the
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respect accorded to cadavers is based on the wishes of those survivors,
Several motivations seem to drive the respect that is expressed in elabo-
rate rituals, ceremonies, and modes for the disposal of human remains.
The motivations underlying elaborate procedures that people engage in
reflect the fear of death that many have. This fear often seems to be fueled
by disappointment regarding what the survivors have accomplished in
life (as compared to ideal aspirations), by the hope that what is now a
miserable existence will be compensated for by a pleasant life in a
hereafter (or upon resurrection), by a belief that any suffering and sacri-
fice in this life will be rewarded in paradise by a beneficent creator—or it
could be motivated by just a simple fear of the unknown. Albert Schwe-
itzer (1962, p. 183) exquisitely expressed the positive motivations that
characterize the feelings of many people when he construed the mystery
of life in the following way: “I only know that I cling to it. I fear its
cessation—death. I dread its diminution—pain. I seek its enlargement—
joy.” This sentiment was echoed by Nagel (1979, p. 11), who wrote, “But
if death is an evil, it is the loss of life, rather than the state of being dead,
or non-existent, or unconscious, that is objectionable.”

An important motivation that drives the rituals surrounding death
might be a desire on the part of survivors that their own physical
remains, the residuals of their own person, be accorded dignity, and they
extend that respect to the remains of others to whom they bear arelation-
ship. The harsh treatment of dead human bodies meets disapproval
because these bodies are natural symbols of humanity. Neomorts have a
distinctly human form, and this humanness invokes an emotional empa-
thy and identification on the part of observers because they identify with
this form. The rituals and formalities surrounding death provide sur-
vivors a way to reflect together on past associations with the deceased,
and provide a forum within which to express grief and love. Kamm
(1993) noted that it might be this personalization that is of paramount
importance; that there would be stronger resistance to organ transplanta-
tion if it were possible to perform facial transplants—which would be
instantaneously identified with the donor—than there is to the invisible
transplant of internal organs. This distinction might run even deeper,
extending to natural versus nonnatural parts. It is likely that there would
be fewer concerns about giving a donor’s wooden leg than giving the
donor’s real leg.

Kamm argued that it is not possible to harm the no-longer-existing
dead person who has no future interests or liberty—needs. Although I can
damage the physical remains, they would have rotted anyway. If some-
one has an old and unused toothbrush, most would consider it permis-
sible for me to use it to save a life, even if the owner refused to donate it.
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The most likely penalty I might suffer would be to have to replace it with
a new toothbrush; it could have been kept as a backup should the good
one be lost. I would be considered by many, however, to have acted
rightly by appropriating the toothbrush to save a life. If a dead person’s
used organs are not taken, they will rot in the ground, so why should it
not be permissible to take those organs and offer the family compensa-
tion, using a justification similar to that of the eminent domain of
government? The answer, of course, is related to the sentiments and fears
of survivors. Kamm makes the sensible suggestion that some of these
attitudes on the part of survivors might be changed if the donation of
organs after one’s death is framed to be a duty to the living members of
society who need them. If the family wishes to countermand the donor’s
wishes, or does not want to permit the donation, then action on their part
should be required to override the obligation to society. At least this
would make it more permissible for medical personnel to recover organs
when the donor has so specified, as well as to proceed when no instruc-
tions have been left, because proceeding without consent makes it possi-
ble for the patient to perform a duty to society upon death.

Many of therituals and practices used to mourn the dead often serve
important functions for the survivors. Stroebe, Gergen, Gergen, and
Stroebe (1992) explored the nature of the psychological theories and
practices involved in bereavement. They argued that one function of
these practices is to break emotional bonds so that survivors can recover
from their state of intense emotion and return to normal functioning as
quickly and efficiently as possible. A useful way to expedite the process
of recovery is to break the bonds with the deceased and relinquish
emotional ties.

They discussed some major cultural differences in the way these
bonds are broken in different cultures. In some, such as Shinto and
Buddhist cultures, it is believed that contact should be maintained with
the deceased—they have joined the ranks of the ancestors and will, in
turn, be joined by the survivors. On the other hand, among the Hopi of
Arizona, the deceased are to be forgotten as quickly as possible, because
contact with death brings pollution, and the dead person’s spirit is a
depersonalized entity with which contact must be avoided. Thus, in
some cultures people honor and memorialize the dead, whom they
believe they will join in the hereafter, while in others, all ties are relin-
quished and the dead are forgotten as soon as possible. Both practices
result in a normal adjustment within the cultural context, and this
adjustment permits the resumption of normal activities by the survivors.

It is not the state of death that is important, but the loss of life as
experienced and expressed by the society that still exists. We regard the
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death of Keats, at age 24, to be a great tragedy, because he would have
been expected to enjoy much more productivity had he lived. The sense
of tragedy on Keats’s behalf is coupled with regret for the loss of his
probable contributions to our literary heritage and enjoyment. We regard
the death of Tolstoy, at the age of 82, as being less tragic. He lived a long
and full life and had the opportunity to make great and cherished
contributions that are considered to be part of our literary heritage. Both
Keats and Tolstoy, however, are equally dead and were at the time of
their death. The difference in our feelings seems to be occasioned by our
interpretations of the progress of their lives, and our sense of whether
they realized their potential (setting aside the issue of their relative
contributions to our cultural heritage).

Among the strongest motivations underlying the rituals used to
express respect for the dead are those driven by the symbolic signifi-
cance of the previously existing person to the survivors. Feinberg (1985)
argued that it is important to respect such symbolic value, but cautioned
that this respect should not lead us to succumb to the moral traps of
sentimentality and squeamishness. The latter two emotions can dimin-
ish the values that the symbols are intended to epitomize.

Many arguments to ban autopsies, forbid research on cadavers, or
deny the use of cadavers to obtain organs for transplantation are based on
sentimentality. It would seem, as Feinberg (1985) argued, that the inter-
ests of those who can be helped should have greater moral weight and
take precedence over “‘appeals to offended sentiment” whenever there is
conflict between the two. People should be educated regarding the value
and good that lifesaving technologies can provide in order to place
symbolic meaning in a perspective that considers the welfare of the
living as the most important factor.

There should be few serious concerns regarding the moral status of
cadavers on theological grounds, as I understand them. Dowie (1988)
summarized the positions of several scholars regarding the use of ca-
davers for organ recovery and transplantation. Islamic scholars stated
that the donation and removal of organs is not precluded as long as the
recipient assures the donor the body will not be cremated with the
donor’s organ in it, because resurrection involves the entire body.
The Buddhist view is that donating organs so that other persons may live
is a noble act, emphasizing the oneness of mankind and the universe.
Similarly, many rabbis regard organ donation to be a mitzvah—a good
deed.

As far as Western Christianity is concerned, if the point of ensoul-
ment is taken to be when fertilization takes place, and death is consid-
ered to be the point when the soul leaves the body, then I would presume
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there would be little or no absolute objection to the use of organs from
cadavers for transplantation. Perhaps the only theological objections
would be offered by those who believe that the soul reinhabits the
physical body at the Resurrection, and that the body should be preserved
in the interests of that moment. Another theologically based objection is
that one should not tamper with the workings of the natural universe,
because that is the work of God and not the domain for human endeavor.
The implications of this position are difficult to accept, because they
lead to the position that no interventions should be made in the works of
nature, and would question the use of medical treatment at any stage of
natural life. It is questionable to use these theological positions as guide-
lines to set public policy that must apply to all members of society, given
that the theological views often represent those of a minority of the
population, and implementation of such policies would significantly
diminish the liberty—interests of the majority.

Slippery Slope

The “slippery-slope” argument has been used to oppose taking
cadaver organs for transplantation; if the donation of cadaver organs is
permitted, this could lead to the creation of a brisk commercial enter-
prise to terminate human lives to obtain organs in good condition that
can be sold for transplantation. Such arguments were used to prohibit
the dissection of cadavers to train doctors not so many decades ago.
Feinberg (1985) traced some of the arguments made in response to a bill
introduced in 1828 to permit the use of corpses for scientific purposes
(providing the death occurred in a poorhouse, hospital, or charitable
institution that was maintained at public expense) as long as the body
was not claimed within a specified time by next of kin. Although the bill
was passed, it was denounced as being unfair to poor people. The
slippery-slope argument was that this bill would lead the aged poor to
avoid hospitals where their organs could be used, and as a result, they
would die unattended in the streets—an argument that seems rather far-
fetched and to lack any empirical support.

It also has been argued that the routine salvaging of organs from the
brain dead will lead to a weakening of the human sentiments that lead to
respect for dead bodies. This weakening would cause the loss of these
noble sentiments and represent a degradation of the human character.
Therefore, these procedures should be prohibited because of the un-
acceptable decline in morality that might occur. When considering the
reasonableness of such arguments, the value of preventing death and
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suffering of living people should be balanced against the preference for
symbolic sentimentalism and conjectured harmful possibilities.

The logic involved in slippery-slope arguments was questioned at
length in Chapter 2 of Human Evolution, Reproduction, and Morality. Tt
was concluded that there are safeguards society can implement to level
the playing slope so that one is not compelled to glide inevitably to the
depths. As with all slippery-slope arguments, they have little intrinsic
merit without detailed specification of the causal steps involved and an
explicit justification of the presumed inevitability of the presumed de-
cline. The evidence does not support concerns that, as the slopers fear,
doctors who perform abortions tend to be cruel to their own children,
that transplant surgeons are brutal in their leisure time, that biomedical
researchers who use live animals for research mistreat their pets, or that
people who hunt for sport are brutal to their own pet animals. Lacking
such evidence, the slippery-slope argument loses in force, and the bur-
den of proof, both in terms of empirical evidence and causal necessity,
must be shifted to the slope arguers.



CHAPTER 5

Organ Transplants

THE PROBLEM

Fox and Swazey (1992) provided estimates regarding the number of
organ transplants being done worldwide: There were more than 6,000
heart transplants done by 1988 (80% taking place between 1984 and
1988); in 1989, there were transplants of 1,673 hearts, 8,886 kidneys,
2,160 livers, 412 pancreases, 89 lungs, and 70 heart—lungs. There were
more than 2,000 multiple-organ transplants in the 1980s, with the most
common being pancreas—kidney~duodenum combinations, and heat—
lung combinations.

It was estimated that more than 400 thousand organ transplants
were performed in the United States in the 1980s (Caplan, 1986a). In
1993, there were 2,299 heart transplants in the United States and 6,269
patients on the waiting list for a heart (Saltus, 1994). A representative of
the New England Organ Bank stated that nearly 40% of families refuse
to donate a relative’s organs, often after the relative had stated a wish to
donate. The American Heart Association estimated that 15 thousand
people age 55 or younger could benefit from heart transplants, with a
total of 40 thousand if those to age 65 are included.

There were over 31 thousand people currently waiting for organ
transplants at the time they wrote, yet only 14 thousand organs from
approximately 4,500 donors had been available each year (Shafer et al.,
1994). The number of cases in which organs were denied by medical
examiner or coroners had risen from 219 (7.2%) to 363 (11.4%); 33% of
those waiting for a heart, and 29% waiting for a liver will die before an
organ becomes available. This can be expressed as a person dying every 4
hours while waiting for an organ. Shafer et al. examined the reasons for a
denial of organs by medical examiners and found that the leading reason
was to allow the state to investigate a crime, although an extensive
review of case law found no case in which a state was unable to ade-
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quately investigate a crime or prosecute a criminal defendant because
evidence had been impaired by organ donation. In 1992, 29.3% of all
denied cases were probable child-abuse cases, a denial that is unfortu-
nate because pediatric organs are in critically short supply and are
essential for transplantations in young recipients for whom the small
size of the organ is crucial. Prosecution of these cases is routinely done
with evidence that is gathered through external physical examination
and other laboratory tests, making the bases for the denial of the organ
problematic.

The number of patients on waiting lists for organs has expanded
steadily, while the number of cadaver organ donors has plateaued at
about 4,500 persons a year (Shafer et al., 1994). At the end of 1991, over
1,500 people were on waiting lists seeking livers, and over 200 were
seeking hearts (Ubel, Arnold, & Caplan, 1993). Ten percent of those
awaiting livers and 17% awaiting hearts were removed from waiting
lists, because they died before organs became available.

The United Network for Organ Sharing, an organization that distrib-
utes donor organs to hospitals nationwide, estimated that more than
2,800 people are now on its waiting list for hearts, and roughly 40% of
them will die because no organ will be available (Caplan, 1994). An even
more recent estimate (Young, 1994) was that 10-12 thousand people die
each year in a manner that may make them useful as organ donors, but
organs are collected from only about one-third of them. Young reported
that 35 thousand people were on the national waiting list for organ
transplants, an increase of 14% over the preceding year. The number of
potential heart recipients has been estimated to be as high as 32-75
thousand per year, but many are not even placed on waiting lists for
organs (Kilner, 1990).

An estimated 5,500 kidneys were transplanted in the United States
in 1984 and waiting lists at dialysis centers included 10 thousand per-
sons actively seeking a transplant, with many potential recipients not
even placed on waiting lists (Caplan, 1986a). There is a considerable
supply-and-demand problem, and Caplan was concerned that a “green
screen” is being used to select who will or will not receive a transplant
based on ability to pay.

Transplants are expensive medical procedures. There have been
numerous stories in the media regarding patients who cannot meet the
costs for a transplant—such as a $100,000 down payment for a liver
transplant—Ileading them to make appeals to politicians and the public
for funding and organs. It was estimated that the median cost of a heart—
lung transplant is $240,000 for initial care, and approximately $47,000 a
year for follow-up medication and care (Fox & Swazey, 1992). It costs
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Medicare approximately $32,000 a year for each dialysis patient, com-
pared to an average of $56,000 for the first year of a kidney transplant and
$6,000 a year thereafter. About 150 thousand patients are receiving
benefits for kidney transplants from Medicare, at a total treatment cost of
about $4 billion a year. This means that the federal, and some state
governments, have accepted a commitment to pay for organ-transplant
procedures.

The overall 1-year success rate in the United States, defined as the
survival and healthy functioning of the transplanted organ and the
patient, is about 85% for kidney, heart, liver, and lung transplants (Fox &
Swazey, 1992). The 5-year survival rate for heart and kidney transplants
is estimated to be 50%, a rate comparable to, or better than, that achieved
with many other surgical and medical treatments {Caplan, 1986a). Since
1986, survival after heart—lung transplants was 70% for 1 year, 66% for
2 years, and 60% for 3 years (Theodore & Lewiston, 1990).

MORAL CONCERNS REGARDING DONORS

Citizens are encouraged to indicate their willingness to serve as
organ donors upon death. In many states, people can register as an organ
donor by checking a box on the driver’s license application and placing a
donor sticker on the license—easier than paying taxes or registering to
vote. Ifthere has been no prior indication, then organ donation is permit-
ted if free and informed consent is given by the surviving family after the
donor’s brain activity has ceased. Mahowald, Silver, and Ratcheson
(1987, p. 264) argued that these donations are encouraged because of the
therapeutic benefits for the recipients and the social value of diminish-
ing the grief of the family by “honoring and ‘extending the life’ of the
loved one through the ‘gift of life’ to others.”

Medical staff, almost without exception, do not take an organ from a
neomort who had signed a donor agreement unless the kin have pro-
vided written consent. Reticence to act in accordance with the wishes of
the donor avoids even the appearance of routinely “harvesting” organs,
honoring the sanctity of the family and medical tradition.

Kamm (1993) devoted five chapters of her book to a discussion of
organ transplants, treating the issue as a case history to consider the
problems that occur whenever scarce resources are to be acquired and
distributed. She noted that an original donor’s decision to give an organ
can be overridden after the death by the family’s decision not to give, a
practice that is contrary to legal proceedings regarding the distribution
of the decedent’s other goods. This legalism is a reflection of the extreme
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emotionality attached to the occurrence of death. If the decedent has left
no instructions, then the family is free to decide on the disposition of the
remains, but the family cannot override the decedent’s decision not to
donate organs. Medical staff is reluctant to honor an individual’s deci-
sion to donate organs without agreement by kin.

This practice of following the wishes of relatives has been justified
on the grounds that the family is comforted by giving a dead relative’s
organs if there had been a decision to do so by the donor, or if the donor
had made no decision. Following the family’s wishes not to donate is
done to respect their feelings, with the concern for the family prevailing
over both the need for the organs and the wishes of the donor.

In his book Wonderwoman and Superman, Harris (1992) argued that
the consent of neither the deceased nor the surviving relatives should be
required, because the clear benefits from cadaver transplants are so
great—these benefits should override “selfish and superstitious” objec-
tions of the survivors. It is reasonable to decide that organs should be
used if there is no indication that they should not be; the responsibility
should be for an individual to “opt out” rather than placing the burden
on donors to “opt in”—a procedure followed in France, Israel, Greece,
Norway, Italy, Switzerland, Finland, Sweden, and Denmark.

Perhaps everyone should be required to answer, while they are in a
healthy and competent condition, the question of whether they prefer to
donate organs. Dowie (1988) suggested that—as in other countries, such
as Poland, Czechoslovakia, and Austria—organs should be considered
the property of the state upon death. An interest in enhancing the health
of living persons can be argued to take precedence over sensibilities
regarding the memory of a deceased person.

CRITERIA FOR RECIPIENTS

Because organ transplants are expensive, and there is more demand
for organs than there is supply—resulting in a true scarcity—several
questions arise. One regards the criteria to qualify for a transplant, a
second concerns who actually gets one, and a third is what safeguards
are needed to prevent inequities. The criteria for eligibility to receive a
lung transplant include the following: to have a lung disease; be sick
enough to need the operation; well enough to survive the wait for an
organ; and willing to deal with the complexities of postoperative care
(Theodore & Lewiston, 1990).

Different groups have used various criteria to allocate organs: ur-
gency of the transplant (both in terms of the time that will elapse before
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the patient would be expected to die and how poor the quality of life
would be without the transplant); need (how long the patient already has
lived); outcome (the increment in years of life expected with an organ
over those without it); waiting time (how long someone has been waiting
for an organ). The principles appropriate to direct resources for trans-
plantation are discussed in more detail when health-care rationing and
general considerations involving health care policy are discussed in
Chapters 8 and 9.

The question of who receives organ transplants at present has been
discussed by Fox and Swazey (1992), who cited evidence that women,
minorities, and low-income patients do not receive transplants at the
same rate as white men with high incomes. They suggested that this
imbalance could be due, primarily, to unequal admission to waiting lists
for organs. A number of papers that have appeared in professional
journals paint a similar picture: Women, disabled persons, the retarded,
and minorities are underrepresented among those receiving transplants
(Caplan, 1992). Some physicians do not raise transplant as an option if
the patient does not have insurance or cannot pay the costs directly.

A bizarre case, described by Caplan (1994), is that of a 33-year-old
inmate of a federal prison, who is serving a 4-year term as a convicted
drug dealer. The inmate is dying of heart failure but has a good chance
to live a long life if he receives a transplant. The prison officials, how-
ever, will not allow him to be evaluated by a transplant team to deter-
mine if he is medically eligible to go on a waiting list for a heart
transplant. Because it is probable that he will die before his 4-year
sentence is served, the officials are, in effect, sentencing him to death—
which the jury of his peers did not do. An interesting aspect of this case is
that the inmate, the father of two, has health insurance that would pay
for the transplant. The solution to problems such as this is not to kill the
patient, but to make sure that every American, in or out of prison, has
equal access to medical treatment, based on how likely it is he or she will
benefit from the treatment.

Some philosophical principles should be kept in mind when prob-
lems regarding the equitable distribution of scarce resources are consid-
ered. The point of reference should be the welfare of individuals rather
than the aggregate good to society as a whole. This focus leads to an
emphasis on the good as it is related to the interests of the patient, not as
related to those of society, when the value of the additional time alive is
considered. The welfare of the worst-off in society should be the primary
concern. This argument is based on Rawls’s maximin principle: The
outcome for the worst-off should be made as good as possible. Both
Temkin and Kamm argued that outcomes should be considered in terms
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of individual rather than aggregated values. Temkin adds that the maxi-
min principle should not be concerned with the worst-off group, but
should be a special concern for the worst-off individuals in the world.

Temkin (1993) added that undeserved inequality should not be
allowed to persist, because it is always morally objectionable. He favors
a position based on egalitarianism—a view that attaches value to equal-
ity itselfand considers equality to be a concern over and above the extent
that it promotes other ideals. Equality is a means to help the worse-off,
and it is permissible to have identical gains for the worse-off even if there
is equal, or even greater, gains to the better-off.

KILNER’S CRITERIA FOR PATIENT SELECTION

Kilner (1990) discussed the criteria used to allocate organs and pro-
posed criteria he defended as the most equitable. A basic premise was
that health care throughout the world is, and always has been, rationed
because there is a lack of adequate numbers of physicians in many
locales, many people lack the ability to pay for medical care, and increas-
ingly scarce and expensive treatment methods have been developed.

Given the costs of organ transplantation and the scarcity of available
organs, it cannot be assumed that everyone who needs a transplant will
receive one. It is reasonable to assume that selection will be required,
and that objective criteria should be developed and used consistently.
Shortages are so severe that the criteria must take into account more than
judgments regarding medical justification. Kilner organized the avail-
able criteria into four main realms: social, socioeconomic, medical, and
personal. The criteria will be considered in detail because they represent
the first step toward developing objective methods when it is necessary
to ration health care.

The social criteria are the following four:

1. Social Value. This involves the impact that selection decisions
would have on society at large, including income, net worth, education,
community service, and occupation, and probably underlies the ob-
served preference to treat men rather than women, and to favor one race
over another. The criterion is indefensible morally, and although it is
used widely, it is seldom defended explicitly. There is a consensus
among physicians and ethicists that it should not be used at all in patient
selection. It does not consider a person as an entity with intrinsic worth,
but as a means to improve the well-being of society, and it can be argued
that this is an inadmissible application of utilitarianism leading to
unjust discrimination based on group membership.
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2. Favored Group. This considers such things as the geographical
location of one’s residence and the social categories to which one can be
assigned, such as being a child or a veteran. Although the criterion is not
widely supported, it is widely used. There is a tendency for organs to be
distributed preferentially to members of the community of the donor, to
pick recipients who live close to major transplant hospitals (partly for
the pragmatic reason that organs are highly perishable), and to favor U.S.
citizens. If disorders are service-related, then veterans receive priority,
and some argue that non-service-related disorders should receive prior-
ity in order that people might be more willing to serve in the armed
forces. This argument has been countered: Veteran preferences produce
biases, because service in the armed forces traditionally has not been
open to all social groups, especially women.

3. Resources Required. This criterion favors those who require
relatively little of a limited resource over those who need more of it. It is
considered to be the least objectionable of the social criteria, probably
because it involves an understandable utilitarian calculation that would
result in benefit to a greater number. An argument made in opposition is
that physicians have the duty to save all lives with the resources at their
disposal, and they should not dictate which patients will be allowed to
live when all should be saved—a position that is fine as long as there are
adequate resources. If resources are limited, then not making a decision
could be little more than a refusal to practice responsible medicine.

Ubel et al. (1993) addressed the resources issue when they consid-
ered problems involved in retransplantation of scarce organs after an
initial transplantation has failed. Retransplant recipients do not do as
well as primary transplant recipients, but 10-20% of available hearts
and livers are used for retransplants. Retransplant patients sometimes
are given priority because transplant teams claim a special obligation not
to abandon patients they have already treated, although this raises the
question of the fairness of allowing a few individuals to get multiple
transplants while some die awaiting their first. The higher survival rates
of primary transplant patients suggests that more organs should be
directed to primary transplant candidates, and that those needing a third
or fourth transplant might even be removed from waiting lists.

4. Special Responsibilities. Some people have responsibilities for
dependents—especially for dependent children—and some provide
highly valuable services needed by society. Family responsibility has
been used extensively to determine who receives organs and it is gener-
ally agreed that, in emergency situations, those who have medical train-
ing should be treated first in order that they might treat others. It has been
suggested that patients who will donate money to produce more re-
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sources that, in turn, would be made available to others in society should
be favored, because treating them could produce resources adequate to
save additional lives. This suggestion is reasonable as long as the test is
done individually, the persons given priority are truly indispensable,
those selected actually perform their critical role, and the cost to those
harmed in the process outweighs the benefits.

The socioeconomic realm contains the following three criteria:

1. Age. This is used to exclude the oldest patients from treat-
ment and is widely used in the United States and the United Kingdom.
At least the criterion is not racist or sexist, because everyone alive will
age. Without an individual test, however, age clearly is a discriminatory
criterion that is uniquely applied to medical decisions: Murder is con-
sidered to be a crime of the same severity with a 65- or a 25-year-old
victim. The use of age criteria will be discussed in Chapter 9 when con-
sidering questions of medical ethics.

2. Psychological Ability. This concerns whether the patient has
the intellectual and emotional capacity to cope with treatment proce-
dures and to cooperate with the requirements for posttreatment. Kilner
suggested that a psychological criterion should be used as merely one of
several factors contributing to the patient’s ability to satisfy a medical-
benefit criterion.

3. Supportive Environment. This is widely used, and it is often
deemed essential that the patient have a supportive environment during
and following treatment. Marital status has been used to select patients
for heart transplants, but Kilner warned that this criterion may be a cover
for an ability-to-pay test—the poor may always lack the means to guaran-
tee certain kinds of supportive care and environments deemed neces-
sary.

Kilner suggested two major criteria in the medical realm:

1. Medical Benefit. Thisconcerns the likelihood that a patient will
receive significant benefit as a result of treatment. This is one of the most
important criteria, and it is widely advocated and used by those in the
medical profession. Physicians argue they have to do everything they
can for each of their patients, and individual physicians should not have
to make case-by-case decisions that affect the use of resources for pa-
tients under their care. It has been suggested that there be a medical
board with several physician members in order to protect all patients
and establish whatever objective priorities are necessary. A major prob-
lem with this suggestion is that there are few adequate studies of the the
outcomes of medical treatments, which makes it difficult for physicians
to do much more than subjectively reflect on their own personal experi-
ences when making decisions regarding probable medical benefits.
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There are three subcriteria to be considered in order to estimate
medical benefit. First is the likelihood that a projected benefit will be
realized (the data to determine this usually are not available); second is
the length of time the patient can be expected to enjoy the benefit—
which is determined by such things as age, other complicating disease
factors, and the patient’s overall physical condition; third is the quality
of the life that the benefit will make possible, a question to be considered
in Chapter 9 when developing health-care rationing systems.

2. Imminent Death. This involves the length of time the benefit
will exist and age, to some extent, but it is mentioned separately because
it has been recognized formally in the law, and to be an objective
condition that a physician can assess with reasonable accuracy. Death is
considered imminent when it is expected within several days or weeks
according to competent medical judgment. The state of imminent death
is used to jump patients to the top of priority rankings to receive organs
or to use scarce ICU facilities. The danger is that some physicians might
move patients into the category more quickly than do others, which
gives their patients an unfair advantage. A problem with the imminent
death criterion is that patients wait until they have deteriorated before
being given treatment, which might defeat several other criteria and
make it necessary to withdraw treatment from patients who are pres-
ently receiving it, but are in less imminent danger than those replacing
them.

Finally, Kilner identified three personal criteria:

1. Willingness. This refers to the patient’s freedom to decide
whether to accept treatment, and it is commonly recognized throughout
Western societies as a prerequisite for treatment to ocrur. Its use is
justified because it respects the dignity of persons and gives them a
freedom that should be respected for every human agent in a pluralistic
society. The importance of dignity and respect will be discussed in
Chapters 6 and 7, when euthanasia is considered. The major problem
involved with this criterion is to obtain an informed decision so that the
patient can be considered to have made a rational and voluntary choice.
This problem also will be discussed in Chapters 6 and 7.

2. Abilityto Pay. This refers to the inescapable fact that those who
have insufficient funds, or who lack health insurance, have always been
unlikely to receive scarce and expensive lifesaving treatments. The
extent of this problem will be spelled out in Chapters 9—13. It is suffi-
cient, here, to assert that this state of affairs should not be allowed in a
just society, especially when many of those unable to receive treatment
have paid the taxes that provided public funds to develop many of the
medical procedures they are being denied.
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3. Random Selection. When other selection criteria are unaccept-
able or indecisive, Kilner considered random selection to be a possible
alternative. There are two types: a traditional lottery, and a first-come,
first-serve approach. The latter approach is what has been used widely,
with a true lottery used less often. The problem with both methods is that
those who have access to better health care are likely to be referred
earlier, and it has been established that the underprivileged are not likely
to be placed on waiting lists, or even referred to specialists, thereby
tainting the selection of patients by influencing who is deemed medi-
cally suitable to enter the selection pool. If ways can be found to objec-
tively classify individuals into comparable selection pools, then a lot-
tery might be a good way to select those who will receive scarce
treatment resources.

Kilner questioned the use of a lottery on the grounds that it is a
visible process that serves to advertise the fact that society is not willing
to provide the resources necessary to protect the lives of all of its
citizens. But the fact that it is visible might be beneficial, because it alerts
the public that the health-care delivery system is inadequate. Such rec-
ognition might make it easier to achieve meaningful health-care reform.

There are two basic orientations by which each criterion can be
examined, in Kilner’s view. One is a productivity orientation, which isa
standard utilitarianism emphasizing the most good for the most people.
The second is a person orientation, in which the ultimate focus is to
enhance personal well-being. Although one can appreciate these quite
different orientations, it is not necessary to use one or the other exclu-
sively. It is possible to have a sequential test whereby productivity is
used to establish categories of individuals on the basis of the equality of
the crucial factors, and then use a lottery to choose among those who
have been assigned to each category in order to determine who receives
scarce resources.

Kilner (1990, p. 230) considered arguments for and against each of
the criteria and made the following recommendations:

1. Only patients who satisfy the medical-benefit and willingness-to-
accept-treatment criteria are to be considered eligible.

2. Available resources are to be given first to eligible patients who satisfy
the imminent-death, special-responsibilities, or resources-required criteria.

3. Ifresources are still available, recipients are to be randomly selected,
generally by lottery, from among the remaining eligible patients.

He defended these recommendations, noting that two criteria were
included from each of the social, medical, and personal realms, that all
that were both person and productivity oriented were incorporated, and
that those criteria relevant only as supplementary factors (to be used
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when other criteria, especially medical benefit, have been applied) were
identified.

SALE OF ORGANS FOR TRANSPLANT

Because there is a shortage of organs for transplant, it important to
have safeguards, especially if people are permitted to sell their organs.
Caplan (1985) suggested that clinical transplants should be done only by
physicians and institutions willing to submit all research and human-
subject protection protocols to public scrutiny, and to require peer
review of the scientific basis of research on which clinical applications
are based.

Federal law forbids buying and selling body parts, but permits
payments for services connected with collection for transplantation
(Young, 1994). A large transplant support industry has developed, in-
volving 69 transplant agencies collecting body parts from voluntary
donors and forwarding them to 277 transplant hospitals. In 1991, hospi-
tals sold a kidney for an average of $15,683, a heart for $16,050, and a
liver for $20,776, with a markup of the cost for the organ reaching as
much as 200%. The cost of organs as a percentage of the total transplant
charge for three procedures has been estimated by Young: kidney—
$50,562, with 31% the cost of the organ; heart—$116,843, 13.7%; liver—
$186,934, 11.2%. There is also a good market for other body parts. If a
heart is found to be unsuitable for transplantation, then the heart valves
are purchased for an amount sufficient to reimburse the sender for
acquisition costs, which are about $450 for the average heart (Dowie,
1988). The valves are frozen and sold for $2,995 for each aortic valve, and
$2,595 for the pulmonary valve: about $5,500 for a $450 heart.

The irony is that a donor’s survivors cannot receive any remunera-
tion, even to cover burial expenses. This policy can create a considerable
hardship for cases in which a poor family altruistically donates body
parts—a hardship that it is difficult to justify, given the profitable indus-
try involved in procurement and implantation. The National Organ
Transplant Act of 1984 (which allows reasonable payment for costs of
removal, transportation, implantation, processing, preservation, quality
control, and storage of a human organ) has been renewed by the House of
Representatives without allowing for donor compensation. A similar
version of the bill is awaiting action in the Senate. One issue is who owns
the human body, and who should be paid for saving lives. Profits can be
made by almost everyone except a compassionate donor and the sur-
vivors of that donor.
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Opposition to allowing people to sell organs has been based on
several reasons. One (not very compelling) argument is that the sale of
organs might drive out donations and undermine the altruistic giving
that is presently encouraged. This argument might be reasonable if there
was evidence that altruistic giving provided anything approaching an
adequate number of organs, but the long-term true scarcity indicates
otherwise. Others worry that the large economic returns could produce a
traffic in organs, with citizens from Third World countries selling organs
to be taken from them for transplant, even while they are still living. Fox
and Swazey documented one such attempt by a U.S. physiciantosetup a
marketing scheme to buy and sell human kidneys from persons living in
the Third World, a plan that was denounced by almost everyone. There
is a traffic in human spare parts in some countries, among them India. It
was reported in the February 25, 1994 Boston Globe that the United
Nations Commission on Human Rights found that more people in India
sell kidneys to strangers than in any other country. The Indian Parlia-
ment passed a law banning the sale of human organs and prohibiting
the removal of organs from a living donor unless they are intended for a
close relative (a decision that seems to respect the importance of inclu-
sive fitness).

Paternalism should be avoided whenever decisions regarding the
permissibility of the sale of organs for transplant are made. It could be
that the poor might properly wish to sell an organ. This could be permis-
sible because, Fox and Swazey (1992) argued, those people might be
unable to feed, or to purchase necessary medical care, for their families,
and sale of an organ might be a better option than death, especially if
the organ is one of a pair and the individual can survive with only one,
which usually is the case.

Kamm (1993) considered the possibility of the poor selling an organ
to feed their children, assuming this would not impair their health. She
does not believe such sales should be allowed, expressing the preference
that the poor feed their children in some other way, for example, by
insisting on improved welfare payments. (How they might accomplish
this, given their inevitable lack of power in society, is difficult to imag-
ine.) She suggested that laws against such sales might be justified if they
served as an impetus to increase welfare payments, and that passing
laws against such sales might be justified if they lead to welfare reform.
She also worried that someone who does not want to sell body parts,
because of personal or religious convictions, might be induced to do so
if offered money, which would lead the persons to sell their personal
principles. She concluded that it may be best for society not to offer the
opportunity for such weakness of will. This reasoning smacks of pater-
nalism, resting on the unlikely assumption that social benefits will be
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produced when members of society realize that people are suffering so
badly. Such reasoning does not seem to prevail in U.S. society, at least
when many millions of people are allowed to suffer because of inade-
quate medical care and nothing has been done to alleviate the ever-
present suffering, as will be discussed in later chapters.

It has been suggested that, although the sale of organs to be taken
from a living donor should be prohibited, it might be reasonable to
establish a “futures market,” whereby a person’s organs are purchased
while the donor is alive and well, with these organs to be recovered upon
death. In this way, the poor and their families could profit to their own
direct benefit while alive. Such a market seems more reasonable than
only permitting the purchase of organs from the person’s estate or next of
kin—at least the person would benefit and be enabled to pursue life’s
goods. Kamm suggested that organ trading might be permissible as
insurance, whereby people could give organs while they are healthy in
exchange for the assurance that if they or loved ones need an organ in
the future, it would be provided—a procedure similar to that in common
use for blood donation.

Given that the poor have little chance to be referred to a transplant
program, the problem is that the rich have better access to the pool of
donated organs. Another problem is that the poor are subsidizing di-
rectly the transplant programs whenever public funds are used to fi-
nance transplants. They subsidize them indirectly whenever private
insurance funds are used, because these costly procedures raise insur-
ance costs to a level where it may not be possible for the poor to afford
insurance coverage, with the risk of being frozen out of the recipient
pool completely.

Kamm (1993) proposed an instructive scenario regarding the rich
and poor. She presented the following case: A very rich person (R) and a
very poor person (P) both need an organ or they will die tomorrow. Five
other people are about to die, because there is no money to pay for the
transplants they require to survive. If an organ that is suitable for either R
orPissold toR fora high price, P will die, but the funds from the sale can
be used to finance organ transplants to five other poor people. The
transplant that could have been done for P at government expense would
be done for R at R’s expense, and the funds generated would be used to
help the other five people. My guess (based on our empirical research
regarding the organization of moral intuitions described in Petrinovich,
1995) is that most would not consider this procedure morally permis-
sible, which suggests that adequate funding and organ availability
should be generated for rich and poor alike in a just society—there
should not be an ability-to-pay criterion if there is a scarcity of organs.

The emphasis on expensive high-technology organ transplants is a
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misplaced one, given the overall health needs of society. Fox and
Swazey suggested that more attention should be given to ameliorate the
impoverished conditions under which people live so they would not
feel compelled to resort to the option of selling their organs merely to
survive. They also raised a concern about using transplant procedures
for the elderly, suggesting that we might better accept the biological
limits imposed by the aging process and recognize our ultimate mortal-
ity, rather than engage in medical heroics to overcome natural biological
limitations. Given the natural degeneration of the organism, perhaps, in
the face of the aging population, the adage should be, “If it’s broke, don’t
fix it.”

They argued that the intellectual energy and human financial re-
sources used to transplant human organs might better be directed toward
decreasing poverty, homelessness, and giving increased attention to
universal access to basic health-care and disease-prevention programs.
Fox and Swazey (1992, pp. 208—209) summarized their view as follows:

Allowing ourselves to become too caught up in such problems as the shortage
of transplantable organs while health care continues to be defined as a private
consumption rather than a social good in American society, with the conse-
quence that millions of people do not have adequate or even minimally
decent care, speaks to a values framework and a vision of medical progress
that we find medically and morally untenable.

THE DEAD VERSUS THE LIVING

The dead do not have interests and cannot be harmed, because they
no longer exist as persons. The welfare and interests of living persons, as
well as the positive utility of using organs from aborted fetuses and
cadavers for transplantation and for basic medical research, should be
accorded more utility and value than the symbolic value these sources
might have. The New York Times (December 23, 1992) reported that the
social ethics organization, Communitarian Network, advocated that the
law should make everyone’s organs available at death unless the person
or a relative objects in advance. They took this position because a large
number of people die each year awaiting organ transplants, and thou-
sands more endure the painful and expensive treatment required to
survive with defective organs. Thousands of people are awaiting heart
and liver transplants and 30% of them will die while waiting. In addi-
tion, 19 thousand people are candidates for kidney transplants and 30
thousand people currently receiving dialysis could benefit from a new
kidney.
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The needs of a desperate patient for an organ transplant should be
given high priority, if available resources will permit. If organs are
removed from aborted fetuses and cadavers, the removal would be done
by professionals, and there is no more indignity involved than what
occurs with embalming or cremation by an undertaker, or when an
autopsy is performed. The importance of social contracts should be
recognized, and the desires of survivors should be respected whenever
the deceased has not expressed an explicit request to donate organs. One
should still insist that precedence be given to the welfare of the living
over the symbolic value of the dead. Feinberg (1988) observed that if
the decedent has left no testamentary instructions, then the next of kin
should be considered to have all property rights to the cadaver. He
argued that there would be no violation of any rights if the surviving
kin decide to sell the organs for research or transplantation.

It is interesting that, in one respect, a cadaver is treated with more
respect than is a pregnant woman in respect to organ donation. With
informed consent, a vital organ can be taken from a cadaver and trans-
planted to prevent the death of a person in need. A pregnant woman who
chooses to have a legal abortion, however, is not allowed to donate the
tissue of her aborted fetus to be transplanted to prevent a person’s
death. Could it be that this inequality exists because all men will be
cadavers but never have an abortion?



CHAPTER 6

Suicide and Euthanasia
Moral and Legal Issues

When discussing issues of suicide and euthanasia Joel Feinberg’s (1986)
scheme that considers suicide as an act involving one party/certain harm
and euthanasia as one involving two party/certain harm will be used.
Viewed from this perspective, the same principles that apply to suicide
can be applied to euthanasia. If a person makes a rational request to die,
if it is assured that the request is voluntary and that the person is in a
stable, competent state that qualifies the individual as a moral agent,
then it should be irrelevant whether the act of suicide is assisted. If the
act is judged to be permissible, then it is proper to receive aid from a
second party, with the major reservation that the second party should
have no secondary (financial or personal) interests and the interests of
relevant third parties are not harmed by the person’s death.

In this chapter the problems and issues that suicide entails will be
considered, followed by a discussion of those for euthanasia as they are
viewed by the law, theologians, and the medical profession. In Chapter
5, moral and medical issues will be discussed, and policies will be
recommended to consider rules, laws, and institutions to enable society
to deal with the question of euthanasia in a better fashion than we do
now. At the end of Chapter 7, two further issues involving death will be
considered: AIDS and capital punishment, both of which have relevant
ramifications.

SUICIDE

Brandt (1976) defined suicide as any action that produces one’s own
death as a result of the intention to end life or to bring about a series of
events to produce death. According to this definition the “heroic death”
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of a soldier is an act of suicide. Brandt offered this neutral definition to
avoid automatically making acts of suicide only those that were irra-
tional or immoral, thereby not prejudging the question of whether any
specific act of suicide is rational and morally justified.

Although many Western theologians have argued that suicide is
immoral, Gillon (1986) noted that Shintoism and Buddhism accept sui-
cide under a variety of circumstances, including extreme pain and
incurable suffering. Hinduism accepts it if one suffers serious disease or
great misfortune, and in some cases of old age. Judaism is permissive
regarding suicide, considering it not to be a definitive sin. Roman Catho-
lic theologians have condemned suicide since the time of St. Augustine.
It was denounced as diabolically inspired in fifth-century Church Law,
and Aquinas affirmed that, being contrary to natural law, it precluded
repentance. The Islamic attitude is similar to the Roman Catholic: Sui-
cides shall suffer in the fire of hell and shall be excluded from heaven
forever. Protestants are less rigid, but a deep-rooted attitude against
suicide prevails.

Flew (1986) discussed, and rejected, three secular arguments that
are made to support the conclusion that suicide is always morally
wrong. The first is that it is unnatural and in conflict with the instinct of
self-preservation. He pointed out that this is an instance of the naturalis-
tic fallacy, which states that the is should determine the ought.

Second is that the act deprives other people of the services that the
individual suicide might have provided to society. He considers this
argument to have merit as far as some suicides are concerned, but little
in the case of voluntary euthanasia, especially when an individual has
become a hopeless burden. Third is that suicide is in effect “self-
murder,” and murder in any form is impermissible. The reply to this
argument is that if the logic is accepted, then marriage is really adultery—
“own-wife adultery.” He considers both arguments to be absurd.

The dimensions suggested by Feinberg (1986) can be used to frame
the issues. Activities such as race-car driving, smoking, and mountain
climbing are one-party acts with a variable probability of harm, depend-
ing on a number of contextual factors. An example of a two-party act
with a variable probability of harm is the decision to agree with a
surgeon’s recommendation to undergo dangerous therapeutic surgery.
There is no simple mathematical function to guide a consequentialist
calculation to decide whether the risks involved in any specific situa-
tion are reasonable.

Brandt (1976) discussed circumstances when suicide is and is not
morally justified. A similar approach will be used here by considering
instances in which suicide is morally approved by everyone, moving to
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cases considered morally permissible by some and morally impermiss-
ible by others, and finally, to consider those that are disapproved of by
most people.

Morally Permissible Suicide

Although many argue that suicide is almost always morally wrong,
all approve of suicide under some circumstances, even though they
often do not use the word suicide to characterize it. If the society is
engaged in a war, sacrificing one’s life to save comrades in battle qualifies
for the status of posthumous hero with medal attached. If the pilot of a
plane that is certain to crash decides to perish in the plane in order to
steer it away from a populous neighborhood rather than to bail out and
survive, that action is regarded as a brave and selfless one. An individual
who undergoes torture rather than betray colleagues or renounce basic
moral beliefs is raised to the status of a martyr. Many consider it permis-
sible, if faced with inescapable dehumanizing slavery, to kill oneself as a
rational, autonomous being.

Although the sanctity of life is considered to be a paramount value
by many people, many theologians agree that it is permissible to sacrifice
one’s life in instances such as the aforementioned. Sometimes the per-
missibility is the result of the invocation of the doctrine of double effect;
if the intent is to save others or to defend ideals, then the death is not seen
as suicide, but as an unintended side effect that occurred as the result of
honorable intention.

Cases Producing Disagreement

There are several instances in which there is disagreement regard-
ing the moral permissibility of suicide. One case that many consider
permissible is when an individual is terminally ill, is living a life that
does not qualify as minimally satisfactory (because of great pain and an
inability to function adequately), and continued existence would pro-
duce great emotional and financial harm to the survivors. This is a case of
one-party/certain-harm suicide, and should be considered to be morally
permissible if the act is voluntary, rationally decided, and harms no
other innocent person. Those who insist on the sanctity of all life (with
the exception of the types of situations described earlier) will not agree
that this suicide is permissible. A decision that suicide is morally per-
missible is based on a consequentialist balancing of the benefits pro-
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vided by extending an individual life and providing an adequate future
for surviving family members, against the cost in pain, anguish, and
misery to all involved. Evaluating the costs and benefits of suicide in
such cases would be reasonable in light of the evolutionary ideas regard-
ing inclusive fitness, as well with as a community-oriented social-
contract model, especially if the death conserves resources for the family
to continue as a reproductive unit.

More difficult cases involve individuals who are neither terminally
ill nor in great pain, but who decide for whatever reasons that the quality
of life is not satisfactory; they believe there is no likelihood that the
quality of life will improve and, on this basis, decide on suicide. Such
cases strike to the heart of the argument, and moral permissibility will
depend on a number of special considerations. There are two major
considerations: (1) Does the individual have a responsibility to the
community? (2) Is the decision voluntary, rational, and made by a com-
petent person?

Responsibilities to the community involve whether the individual
has surviving family members to whom there is an obligation and who
could be left destitute and would, therefore, have to be cared for by
society. Another community concern is that the act must not endanger
the safety or welfare of innocent persons.

The second consideration involves whether the decision is volun-
tary, rational, and made while the person is in possession of relevant
facts regarding the circumstances likely to exist should the suicide
occur. People suffering from chronic and painful illness often find it
difficult to make rational decisions. Those in a chronic state of depres-
sion usually have difficulty assessing the probability (often of even
entertaining the possibility) of a satisfactory change in life circum-
stances; depression overwhelms everything with its aura of doom and
gloom. Those in an acute state of despair because of the loss of loved ones
or economic insecurity, or who are no longer able to function at the high
level they once could, may decide there is no purpose in continuing
what they construe as a dreary and hopeless existence.

Before discussing these examples, consider several basic points. Itis
permissible to voluntarily and rationally waive one’s interest in property
by giving such property to others. This fact led Rachels (1986) to argue
that it should be just as permissible for a person dying of a painful illness
to waive interest in life. There is no reason why one should not be able to
waive life interests under some circumstances, even if there is no termi-
nal illness.

Hume (1784), in his essay “Of Suicide,” maintained that one who
commits suicide does no harm to society, but only ceases to do good. The



Suicide and Euthanasia 109

individual whose life is miserable should not prolong it because of
“some frivolous advantage’ the public may receive. By dying, one might
relieve society of a burden, allowing available resources to be used by
persons of more value to the society. Although some have argued this
position could encourage suicide, Hume believed the “natural horror of
death” will be sufficient to keep people from committing suicide for
trivial reasons.

Louis Pascal (1980, p. 114) noted that a person has “the right to cause
as much unhappiness to himself as he wishes.” The major concern of
society should be to assume that suicide is not done when the agent is
cognitively incapacitated, either temporarily or permanently. Brandt
(1976) concurred that the concern should be to look at the matter in a way
that will help individuals to decide whether suicide is the best thing
from the viewpoint of their own welfare. It is important to ensure that
there is full awareness of the facts regarding the current state of affairs, as
well as the state of affairs that will likely follow the suicide. The major
concern should be to convince the individual to refrain from making the
irrevocable decision that suicide entails while depressed or in a state of
despair. It is important that the individual be aware that depression can
lead to a narrowing of perceived alternatives, and that other behavioral
options might provide satisfactory alternatives to the current unsatisfac-
tory state of affairs.

Brandt (1976, p. 332) concluded,

A decision to commit suicide for reasons other than terminal illness may in
certain circumstances be a rational one. But a person who wants to act
rationally must take into account ... the various possible “errors” ... and
make appropriate rectifications in his initial evaluations.

To establish that a person’s decision is rational and voluntary, it might be
appropriate to place the person in temporary restraint, confinement, or
provide treatment and counseling. The reasons for any such restraints
are to allow temporary imbalances to be righted and to determine that
the person is in possession of the ability to reason—what has been called
soft-paternalism by Feinberg (1986).

It must be determined that a person’s decision to commit suicide has
been arrived at through a process of rational reflection, and that the
person has construed the facts of the situation objectively. It should be
assured that the person is aware of the damage the suicide might do to
others involved, such as the surviving family. If it is reasonable to
assume that the decision is made with full understanding of these
concerns, then the action should be allowed, even though an advisor
might consider the decision mistaken. A moral agent’s informed and
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voluntary decision should command respect and take precedence over
the moral intuitions of others.

The principles embodied in rational liberalism, described in Chap-
ter 1, lead to the conclusion that suicide is morally permissible in all of
the cases described under the heading of “Cases Producing Disagree-
ment.” There should be increasing degrees of assurance regarding the
presence of rationality for the different cases. The first case involved a
terminally ill person in pain, whose continued existence would have a
negative effect on the surviving family’s welfare. It should be morally
permissible for that person to commit suicide, no matter what the views
of the survivors. The only safeguard necessary would be a guarantee that
there has been discussion with qualified advisors able to evaluate the
person’s acute emotional state, and that the individual understands the
reality that would exist for the survivors following the suicide. To
alleviate the survivors’ emotional distress (and to make second-party
assistance permissible}, a qualified physician should certify that the
person’s illness is terminal. As in all of these cases, if it has been
established that the person’s mental state allows rational decisions, the
individual’s decision should prevail.

The second case does not involve terminal illness, but the person
has decided that the quality of life is not adequate to warrant continua-
tion. Counseling and discussions about the impact on survivors and the
community should be more intense, and every attempt should be made
to understand the individual’s reasoning, to emphasize the irrevocability
of the act of suicide, and to explore the likelihood that circumstances
might change for the better. It should be determined that the person is
rational; otherwise the decision cannot be a voluntary one. If guarantees
regarding rationality are met and the harm to survivors has been ex-
plained and considered, then the decision of that individual moral agent
should prevail.

Morally Impermissible Suicide

There are cases in which few would consider suicide to be permis-
sible. These involve instances when a person is not able to make a
rational decision because of drunkenness, the influence of hallucinatory
drugs, an immense personal loss causing deep despair, extended treat-
ment with sedatives, or some recent physical trauma. In such instances,
the acute condition of the person might lead to a decision that would
change if the immediate debilitating events were not present.

Feinberg (1986) listed a series of moral and legal incapacities that
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diminish the ability to make voluntary and rational decisions: coma,
motor paralysis, severe retardation, derangement, psychosis, recurrent
seizures, depressions, manias, rages, addiction, infancy and immaturity,
intoxication and other nonaddictive drugged states, fever, nausea, pain,
extreme debility or fatigue, persisting moods, and distracting emotions.

If there are such conditions, a person should be placed in temporary
custody with counseling, guidance, and therapy provided until the
ability to function as amoral agent is regained. If there isnoreversion toa
state of rationality, because of permanent neurological damage, for ex-
ample, the individual should be given the protection due a moral pa-
tient. Welfare and interests should be protected, just as we protect those
of immature or incompetent people, and animals to which we have an
obligation.

EUTHANASIA

Euthanasia has become a major issue in contemporary society. A
pressing need for attention to this issue was signaled by the fact that
Derek Humphry’s book Final Exit (1991), which is dedicated to inform-
ing individuals how to commit self-delivered or assisted suicide, has
sold, according to Humphry (1992), one-half million copies since pub-
lication. Voter initiatives have been introduced (and failed) in Washing-
ton, Oregon, and California, and the Dutch Parliament has approved a
law permitting euthanasia. A revised initiative has been approved by
Oregon voters in the 1994 elections, and a law has been introduced in
Massachusetts.

It is questionable morally to deny assistance to a person who desires
to die but is physically unable to perform the actions required to end life,
or who, because of a lack of medical knowledge, might perform an action
that would only further impair the level of functioning and well-being
without achieving the desired fatal outcome. The critical issue is that the
proper safeguards discussed when considering suicide are assured, with
additional safeguards to protect against immoral acts by unscrupulous
second parties.

The permissibility of euthanasia has produced some of the most
active political discussions regarding death. Humphry (1992), one of the
founders of the Hemlock Society, observed that few of us will have an
abortion, making it easier for us to theorize about the moral rights and
wrongs of abortion from objective heights, especially for men, who will
never undergo the procedure. All of us accept the fact, however, that we
are going to die one day, making the euthanasia issue of potential per-
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sonal concern for all. Much of the discussion regarding euthanasia
implicitly contrasts eternal life with eternal death, but