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As one looks into the crystal ball concerning the future of medicine, what
might be seen? One vision is of genetic testing being carried out by medical
technicians and then, as a result of this analysis, patients will be given a
diagnosis of what is wrong with them. Next, they will be given a list of courses
of action based on the tests. (Again, this list could be obtained by a technician
who merely transfers the test results to the accepted database.) Once the list is
presented to the patient, then she will choose her treatment (with the help,
perhaps, of some online tutorials). Then a clinician will inoculate her or
otherwise administer the genetic therapy. The entire process might go forward
without the intervention of a physician!1

Another scenario might proceed with the physician intervening at the stage
of genetic counseling so that the patient might become more aware of the full
implications of the various options that confront her. In this view of the future,
the physician might become an expert counselor who advises the patient on the
background of the choices that she will have to make. In some ways, this
harkens back to the origins of medicine in which the physician was a counselor
who talked to patients at length about their disease and the options that
confronted them.

In the nearer term, one doesn’t need a crystal ball to see that genetic testing
is already making diagnosis of some hereditary diseases more accurate and that
individuals at risk of diseases such as Huntington’s disease can be tested and
told whether they are at risk of developing the disease before symptoms
commence. This essay critically examines the ethical issues involved with
genetic testing in the following areas: diagnosis and prognosis, prospective
parents, employers, insurance companies, and forensic population research.

Diagnosis and Prognosis

In the crystal ball scenario it was suggested there might be a future in which
the physician would be virtually replaced by genetic tests along with prepro-
grammed responses. I believe that such a model is essentially flawed. The
source of the flaw is that it fails to recognize the role that physicians should
play in healthcare. Physicians are trained in the art and science of healing.
Now, it is true that there is some controversy about what constitutes health,2

but regardless of how health is determined, essentially the physician is the one
who can provide both the fact and the reasoned fact.3 This distinction refers to
an individual understanding both the raw data present in some event versus
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one who recognizes the data and can assign a cause to it. Only when one has
both sorts of knowledge can one say that he has scientific knowledge.

Technicians can be trained to recognize “the fact.” They can prepare and
execute the genetic test. They can also plug the results into a computer for the
“authoritative choices of action.” But what technicians cannot do is provide the
understanding that only comes from knowledge of the reasoned fact. This
understanding of causes is especially important when one is examining both
the diagnosis (because even with precise tests there may be many “close calls”)
and the prognosis (because subtle variations in the facts of the test along with
the individuality of the specific patient may require expert interpretation to
determine what will happen). This is evident because genetically based multi-
factorial disease will give an individual an increased risk for the expression of
that gene, but the full expression will depend on the environment. For example,
a gene for obesity will only make you fat if you overeat. Similarly, genes for
hypercholesterolemia will only kick in if you have a high fat diet. These reasons
require the intervention of a physician before any therapy should be undertaken.

In the second scenario, the physician is a counselor. This is an appropriate
role for the physician, but a physician is more than a counselor. Under the role
of the physician as counselor only, the physician becomes something like a
“fact giver” who can answer questions posed by the patient, who in turn makes
her health decision. This model of extended patient autonomy is too simplistic,
and it carries us to the autonomy–paternalism debate.4 How much control
should each person have over her own healthcare choices? On the face of it,
most of us would reply, “As much as possible.” Who would turn over control
of her life to another? Doesn’t autonomy go hand in hand with the freedom
and self-determination that are upheld by most moral theories?

The problem with this view is twofold: First, to be autonomous, one must
have adequate knowledge through which all the options are explored and
examined. This specialized knowledge is beyond the ken of most patients so
that they must rely on others to fill in the gap (often in a simplified version). It
is also the case that the professional’s judgment is generally superior to even an
enlightened layman’s. Thus, the factual understanding along with the judg-
ment of experience generally puts the physician/nurse into a paternalistic
posture from the outset. (Paternalism here is acting in the best interests of the
patient. It is especially troublesome when the patient does not understand what
is in his or her best interests so that the physician is put in the position of
ignoring the patient’s wishes and acting as the physician, rather than the
patient, sees fit.) When the physician is only seen as a counselor, the implica-
tion is that the patient is competent to make informed judgments about the
choice of treatments. But the overwhelming majority of patients do not possess
the specialized knowledge requisite to make critical, independent judgments
about what the physician puts forth in his depiction of the various alternatives.

In the practice of medicine, patients can (and should) be brought into the
process, but they are rarely able to become full collaborators. Thus, knowledge
and judgment are one pair of limiting factors on patient autonomy.

Second, the patient is often in an impaired state (of one sort) that makes fully
deliberative decisionmaking rather difficult, at best. The patient either is in pain,
emotionally traumatized, or in some way is not up to her full disinterested, ra-
tional capacity. To burden a patient with the full weight of being an autonomous
partner in the healthcare decisionmaking process may be unfair to the patient.
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Still, there is much to be said for including the patient in the process as much
as circumstances permit (often time constraints involved in split-second life-
and-death situations act as an exterior constraint). By including the patient in
the process, the physician/nurse is recognizing and affirming the dignity of the
patient. Too often physicians have included only their more intelligent patients
in the decisionmaking process. Also, paternalism can cloak racist or sexist
predilections on the part of the physician/nurse. Thus, some form of autonomy
seems absolutely necessary.

If both autonomy (in some form) and paternalism (in some form) are
inevitable, then how should they be balanced? I believe that a strategy that
engages a patient at the level that she is able to comprehend the choices offered
and then to enter into a semi-Socratic dialogue with the patient on this level is
the best way to proceed because it optimizes autonomy while not recklessly
allowing the patient to make an uninformed and clearly medically harmful
choice (informed consent). Genetic testing will clearly change the practice of
internal medicine, but it will not eliminate or diminish the role of the physician.

Prospective Parents

Genetic screening and genetic counseling with respect to prospective parents
involve two sorts of issues. The first concerns those prospective parents who
are not already pregnant. These individuals are considering whether it would
be prudent to become pregnant. On the face of it, this seems like a very re-
sponsible position to take. These prospective parents want to know the prob-
ability of whether their children will have deformities or fatal diseases. As a
result of this knowledge, they will decide to have or not have children.

One difficulty with this position is the status of probability. There are several
key ways that probability is often interpreted: actual frequency of events,
subjectively interpreted frequency of events, hypothetical relative frequency of
events, and the propensity interpretation of probability.5 These various posi-
tions base probability on some interplay between theory and observation. For
example, if theory predicts that a normal coin tossed in a uniform, nondiscrim-
inatory fashion will turn up 0.5 heads and 0.5 tails, then any actual results that
are different from this are likely to be discounted in some fashion. When people
slavishly abide by the data in a relatively small sample space, then the “actual
frequency” could very well be wrong. For example, I may throw up the coin in
50 trials and get 35 heads and 15 tails. Does this mean that this is the correct
manner in which I should view the probability of this event?

In another case, I may think that the probability must turn out a certain way
and so I discount the data because it has to turn out according to my hypothesis
(subjective interpretation of data). In its extreme case this subjective interpre-
tation turns science into an a priori exercise.

A third approach is that of hypothetical relative frequency of events. Under
this approach one introduces the Law of Large Numbers. In this case the
probability of heads (h) equaling 0.5 increases as the error (e) decreases. If I toss
the coin n times, then as n approaches infinity, e approaches 0 and h approaches
0.5. Although this may sound like an improvement over subjective interpreta-
tion of data, is it really? One still solves the problem by a mathematical
assertion that it must work that way through a thought experiment that no one
can ever really carry out.6 Thus, though it is a dogma in statistics that each
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event is independent, this does not address the issue of how I come up with a
reasonable method for determining the basis of statistical probability to begin
with. It is not necessarily a mechanical process based on actual data but is
instead a dialectical interaction between expected outcomes and the underlying
accepted physical dynamics that would explain this sort of outcome. (But this
misses the point. It doesn’t matter how many times you toss the coin, you still
do not have any better idea of whether it will come down heads or tails on the
next toss.)

The final gambit of probability to be examined is the propensity approach, in
which one is forced to insert a physical mechanism into a logical conditional
that will supposedly solve the problem. For example, one might say: x is
soluble if and only if x would dissolve if x were immersed under normal
conditions.7 This would seem to solve some problems via physical projectabil-
ity (à la Nelson Goodman8 ) if it didn’t beg the question of what is a “normal
condition.” Unfortunately, this problem leaves the propensity approach in a
condition similar to the subjective interpretation approach.

What, then, should my disposition be concerning statistical confirmation?
This is a difficult question and deserves a book of its own. It is not my point
here to enter into a lengthy discussion on how probability in biology ought to
be interpreted. But the reader should be aware that this is by no means an exact
mechanical measure in biology. It is even possible that it is not the same for
each science.9 Instead, it is the intent here to suggest that probability is not an
adequately fixed concept through which absolute informed consent can be
achieved. Given that the foundation of the experimental principle itself is based
on relatively low numbers (such as 200–300 patients in some experimental
control group), the best one can achieve is a propensity-style understanding of
the possibilities of success. But at worst, this may be merely a subjectively
interpreted frequency of events. Such nuances are difficult enough for philos-
ophers of biology who have studied statistics, but they are probably opaque for
the average person. Thus, the couple contemplating whether to have children
based on genetic screening must take the results of their tests (under the pres-
ent state of knowledge) as leaning in a particular direction but not factually
conclusive.

In the second group of potential parents, one is drawn into a situation
regarding abortion. At this stage, the potential parents must evaluate the tests
and then decide on an action that is most definitely more complicated. This is
because there is another entity involved: the potential person/embryo within
the mother. Now, if one accepts all the discourse about probabilities just
enunciated, the parents have a very difficult choice to make: whether they
should abort the fetus. Unlike the first example, in which the couple is
contemplating whether or not to try to conceive, in this case the couple has
already conceived. The issue of genetic testing in this case revolves around the
issue of probability (involved in all experimental tests) and the issue of
abortion (one of the possible reactions to the test).

This situation creates an ethical problem for the medical community. How
should they advise (counsel) their patients? There are many issues here. For
example, at the beginning, what should count as an adequate reason for an
abortion? At the very least, this is a controversial issue.10 It is my position that
there must be a significant threat to the worldview of the mother to justify an
abortion. But what counts as “significant”? Might it be the case that this is
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rather subjective?11 This is not the venue in which to argue this question, but
nonetheless, it is an important issue.

There is also the distinction of “being disabled” (e.g., Down’s syndrome or
other physical or mental disability) versus “having an incurable disease.” To be
disabled means that one has either an abnormal body and/or an abnormal
mind. The agent is not at risk to die or to be in intense, incurable pain. To have
an incurable disease means that the agent will (according to the best under-
standing of modern science) die or be in intense, incurable pain. In the first
case, there is, among some, an argument that potentially disabled people have
no right to live. The foundation of this argument lies in two propositions:

a: To have a disabled child is to incur a great deal of discomfort that will
negatively affect the mother’s ability to actualize her own life plan.

b: To have a disabled child is to sentence another human being to a life of
misery.

a acknowledges that a disabled child will be a burden and curb one’s life-
style. But is this a significant level of threat? It may seem so, depending on the
agent.

b makes the paternalistic assertion that unless one is “normal” his life is not
worth living. This proposition is patently wrong. There are countless examples
of severely disabled individuals who have enriched families, communities, and
society.12

Thus, if a parent wishes to abort because of disability, she should recognize
that it is her own convenience that is at issue (a, a self-oriented consideration)
and not that of the child (b, an action of compassion on behalf of another).

When one’s child has an incurable disease or a condition that will incline it
to unremitting pain, then I believe b is an authentic alternative.

These judgments become more acute as the pregnancy advances. But these
issues essentially reduce to the abortion question and the grounds (if any) that
might legitimate the termination of a pregnancy.

It is also the case that “testing for some genetic predisposition” automatically
stigmatizes that trait and inclines prospective parents to believe that the
phenotypic trait is a defect that should be “treated” (either by genetic therapy
or by abortion). What counts as the normal variation between people and what
counts as an abnormality? I believe that there is a strong tendency to treat all
differences that are socially inconvenient or competitively disadvantageous as
“deformities.”

Because abortion is such a controversial issue, there is a tremendous respon-
sibility that physicians and others involved in genetic counseling (the conse-
quence of genetic screening) incur.13 As in any medical situation in which
something happens contrary to one’s worldview expectations, individuals are
very stressed. This creates the possibility of exploitation (paternalism in the bad
sense). Some genetic counselor with his or her own agenda to promote can
push a patient one way or the other. Informed consent becomes very difficult.

Employers

As we consider genetic testing in the workplace, it is important to understand
that not all businesses are based on the principle of exploitation. In a moral
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world, employers seek to provide goods and services at a profit margin not too
far from the standard manufacturing formula of materials 1 labor 3 4 5 retail
cost of the finished product.14 There are employers who sincerely desire to
make their workplace a safe and congenial place and who seek to share the
profits of a successful business with the employees.

However, in the real world, some individuals drawn into careers in business
are driven almost exclusively by the desire for the greatest possible profit
margin. In the case of business owners, this takes the form of trying to cut costs
or to increase productivity. Both of these can involve exploitation —especially
when employees are seen as mere extensions of their computers. One doesn’t
buy a computer without examining the hardware to ascertain whether it
fully meets one’s needs. Along the same line, one might wish to know as much
as possible about an applicant before she is hired. If the employer knows that
the applicant has a tendency toward alcoholism, then he might not hire her
(even if she doesn’t drink). One can also imagine sophisticated tests of the
future capable of predicting levels of hormones that might be secreted upon
negative sign stimuli (i.e., anger). Because no one wants a hostile employee,
economic prudence would cause the business owner to avoid hiring such a
worker.15

In addition to pre-employment tests, it is possible that present employees,
too, might be subjected to these tests so that the organization could streamline
its workforce toward more efficiency and greater profits.

What is wrong with these approaches is that they inherently dehumanize the
agent. This is because they only view the transaction from the employer’s point
of view. Certainly it might be more efficient for the employer to test all his
employees for their tendencies toward sickness and accident, but it might also
be more efficient if the employer could put people in the houses of his choice
and control employees’ lives as much as possible (as many employers did in
the late nineteenth and early twentieth centuries with factory towns). But this
ignores the other half of the transaction —the worker. To exercise her basic
human rights, the employee must feel free from assault by her employer. Thus,
on this line of argument, mandatory genetic screening for purposes of employ-
ment is unethical.

Forcing an employee to undergo genetic tests as a precondition of employ-
ment (as hitherto described) or as a precondition for continued employment is
an instance of unwarranted bodily harm. It is also an instance of exploitation in
several respects. First, it makes one accountable for that over which she has
no control: her genetic makeup. Penalizing anyone for her genetic composition
is contrary to the notion of just desserts. I should only be rewarded or penalized
for that which I have done. In this way the just desserts theory is always retro-
dictive. It looks to what you have done and says that, as a result of actions A, B,
and C, you deserve f. Genetic tests are, by design, predictive so that they will look
ahead to what might be. The outcome is not certain. The reason for believing that
the outcome might occur lies in factors beyond the agent’s control. I only deserve
that which is in my control and is the result of past actions. Therefore, there
is no ethically justified reason for either requiring a pre-employment genetic
test or for penalizing someone for the results of the same. To do so violates
the terms of the just desserts theory. To fail to respect that theory is to be
exploitative. Freedom from exploitation is a basic good of agency.16 Thus, on
this line of argument, genetic screening for employment is unethical.
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Second, it is exploitative because the good that the employer wishes to
achieve seeks to elevate a lower-level rights claim (about how to most efficiently
run a company) over the employee’s more fundamental right to be protected
against unwarranted bodily harm. To force supervenience of a lower good of
agency (because it benefits the agent) over a higher good of agency for another is
to be exploitative. Thus, again, this behavior is unethical and should be avoided.

Therefore, because genetic testing is exploitative, represents unwarranted
bodily harm, and otherwise denies agents of basic goods of agency, it should be
prohibited.

If this argument is sound, then various subsidiary applications also apply.
For example, it would be immoral to supply employers with information that
they have no legitimate need to know. For example, let’s consider an employ-
ee’s medical records. It is important to keep confidential medical records
private for similar reasons. Employers have no moral right to this information,
and they should not be allowed to use economic leverage to extract it from
those who wish to work for them. Likewise, in countries in which governments
work very closely with big business, it would be unethical for those govern-
ments to supply businesses with data on citizens that it might have available to
it because of its sovereign status in order to control and exploit citizens. There
are many such extensions of this sort of case through which some agent works
to obtain the information that is, in turn, used by businesses unethically in
order that they might make higher profits and obtain stability that is bought at
the cost of basic human liberties.

Insurance Companies

Insurance companies are in the gambling business —they make money by
transferring risk from an individual or company to themselves for a price. To
minimize their risk and make this transfer economically feasible, insurance
companies require two things: (a) as much relevant information as possible,
and (b) a large pool of applicants so that the Law of Large Numbers works in
their favor. Factor (b) is a function of the sales department. Factor (a) is what is
at issue here. The more information an insurer has on its applicants/
policyholders, the more accurately it can tailor premiums to exceed expenses.
However, blind allegiance to this goal has led to various excesses that with the
new genetic information chest may become even more accentuated.17

We need only look to the recent past to get a glimpse of what the companies
might make of their newfound information. These include (on the life insur-
ance side) creating differential rates for African Americans and Caucasians.
Such behaviors are unethical because (even if they are borne out by statistical
correlation), they do not portray the reasons why this is the case. For example,
let us consider the following hypothetical situation. Let us suppose that life
insurers in 1970 were calculating rate tables based on the previous 40 years of
data (1930–1970). Let us also suppose that African Americans had a much
higher mortality rate due to being greatly overrepresented in the ranks of the
poor.18 Let us also suppose that African Americans were overrepresented in the
ranks of the poor because they were the victims of Jim Crow laws and other
vestiges of slavery. Let us also suppose that lynching also affected the mortality
rate of African Americans. Further, let us suppose that lynching is an unjusti-
fied and immoral action. Given these facts, it is entirely possible that African
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Americans did have a higher mortality rate than Americans of European
descent. Does this mean that they should be singled out for higher rates?
Absolutely not! This is because people should not be penalized by social
institutions for that which is not their fault. Just desserts theory suggests that x
deserves f just in case f is the logical consequence of some prior action. This
is equally true whether f is something good or something bad. In the case at
hand, African Americans are penalized by being charged higher insurance
premiums (f) even though there is no action-oriented reason for ascribing f to
x. In fact, it is likely that the ascription of f to x is not due to x’s actions but
to the actions of other agents, y (i.e., those perpetrating racism upon x). To
penalize x (African Americans) for the actions of y (the racist majority society)
is to punish someone for being victimized.

Mere statistical correlation of health or mortality to insurance costs ignores
the actual social dynamics of why the correlation exists in the first place and
whether it is deserved or undeserved. (In fact, it is generally held to be the case
that in medicine one should accept patients as they are without passing
judgment on how they got that way.19 ) At the very least, insurers should not be
allowed to take genetic factors into account when setting premiums or offering
coverage. To act otherwise would be to create a genetic underclass that would
go against the grain of the just desserts theory that lies at the heart of most
theories of distributive justice.

Forensic Population Research

It might be very efficient to create a genetic file on every person in a society so
that if there were any physical evidence that lent itself to genetic testing (which
is a very large sample) then there might be a very effective means of matching
criminal to deed. Proponents of this approach might claim that in many ways
this is similar to the advent of fingerprint files. The difference is that, with
fingerprint files, the only people who are put in the database are those who
have committed a crime or those who for other reasons (such as job clearance)
have volunteered to have their fingerprints put into the central files.

However, there are some important differences between fingerprint files and
DNA files. The most important is that DNA files are more than mere identifiers;
they give a significant amount of information about an individual. This infor-
mation can be used against a person. For example, if the DNA files showed that
a person had the gene for alcoholism and that person was a prominent member
of society, then this piece of information might be used as leverage (i.e.,
blackmail) to get preferential treatment. This is obviously a very great potential
for corruption. To get to the root of this grave potential for evil I must consider
what the likely consequences are of such a program. The widespread creation
of genetic databases for the purposes of forensic files poses dangers concerning
(a) privacy and human dignity and (b) informed consent. These two areas are
linked, but let us examine each in order. First there is the issue of privacy and
human dignity.

I hold that the right to privacy is not absolute but is contingent on other
moral claims. This is not a position of utilitarianism but a recognition that there
are times in which a person must give up privacy when others in his commu-
nity face a pressing loss of basic goods. For example, if there were a fire or
other natural disaster that occurred in town A, then people in town B ethically
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should help the people from town A find food, clothing, and shelter until the
process of reconstructing their homes might commence. It doesn’t matter that
some of the people in town B would rather not be bothered because they wish
to maintain their privacy and isolation. The loss of basic goods by the people in
town A and the correlative nature of rights claims and duties compel the
people of town B to help.

However, the prospect of helping police create genetic databases is different
from the scenario of natural disaster. The creation of genetic databases is only
remotely (and not proximately) related to helping specific people and the
danger of personal harm is much greater. For example, when one participates
in such an experiment it is often unclear who might obtain access to the genetic
records of Jane Doe. If governments, insurance companies, or local employers
have any access, then there are all the potential problems outlined above.20

Also, it is a mark of autonomy and dignity to have control of your body (as
much as possible). To pressure or force citizens into participating in widespread
genetic mapping of a population is to fail to respect the dignity of the citizens.
It is to treat them as means only in order that they might give blood for the
genetic file. Jane Doe is seen only as a provider of genetic materials necessary
for the grand conceptual scheme to be completed.

Obviously, this now runs into informed-consent difficulties. If Jane’s dignity
is to be considered, then she must be allowed to say “no.” The very principle
of informed consent in research situations involves the unforced choice of
subjects to engage in the project or to decline to engage in the project.

The dynamics of a comprehensive genetic testing program of a population
create the situation in which a conflict of interests exists. On the one hand, the
police need a very large sample, and so there is incentive to do whatever is
necessary to bring this about. On the other hand, there is the citizen’s right to
make her own choice through a careful process of informed consent (that may
significantly lower the sample and may, in fact, invalidate it).

The unfortunate history of police departments’ actions in the past is an
additional factor. There are some (perhaps many?) who are attracted to police
work because it offers them the legal opportunity to exert their dominant
presence among others. In this situation, it may be inevitable that coercion and
not implied consent is the order of the day.

If the police research team needs to cross the line and violate the rules of
implied consent or otherwise fail to respect the privacy and dignity of the
potential research subject, then that police research team is acting unethically in
its “means” and has crossed the boundaries of the limits of science into
forbidden territory.

To address these concerns, I feel that the same protocols that have been
observed in the creation of fingerprint files (i.e., only charged criminals, who if
found innocent will have their files deleted from the database, and those
volunteering to be profiled) should apply. There will be no widespread genetic
databases because of the interference with the issues of autonomy and informed
consent.

Conclusion

What makes the word “genetic” so significant when attached to “testing” is
that the genome promises to contain so much information on an individual that
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there is a significant potential for good and for ill. It will only be by vigilance
and adherence to traditional moral distinctions about exploitation, autonomy,
and a sensitivity to the hierarchy of various goods in relation to the fundamen-
tal conditions of agency that we will be able to effectively evaluate the new
versions of traditional moral questions that genetic testing raises. This is why
applied ethics will continue to be a growth industry in the years to come.
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precisely actuarially rate the proposed risk. Though this may be the most “efficient” way to
operate, it is certainly not the best. Insurance companies need to be restrained from their desire
for efficiency just in case their proposed action will make them act immorally. For a discussion
of a few of these issues, see: Jaeger AS, Mulholland WF. Impact of genetic privacy legislation
on insurer behavior. Genetic Testing 2000;4(1):31–42.

16. I argue in Genetic Engineering that ethical rights claims are based on their proximity to agency;
see note 1, Boylan 2002:chap. 2.. This is similar to Alan Gewirth’s argument in: Gewirth A.
Reason and Morality. Chicago: University of Chicago Press, 1978:53–8.
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