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Editor’s note

On May 13-14, 2002 more than 150 neuroscientists,
bioethicists, doctors of psychiatry and psychology,
philosophers, and professors of law and public policy
came together in San Francisco, California to partici-
pate in a landmark conference Neuroethics: Mapping the
Field. The conference organizers define “neuroethics”
as the study of the ethical, legal and social questions
that arise when scientific findings about the brain are
carried into medical practice, legal interpretations and
health and social policy. These findings are occurring
in fields such as genetics, brain imaging, disease diag-
nosis and prediction. Neuroethics should examine
how doctors, judges and lawyers, insurance executives
and policy makers as well as the public will deal with
them. 

The seven formal sessions and the floor discussions
following each session have been edited for readabili-
ty. Biographical notes on the speakers are included in
an appendix of this volume, as well as the members of
the conference planning committee. This book is also
available in PDF format at www.dana.org

• III •
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ZACH W. HALL: It’s my very great pleas-
ure to welcome you this morning on
behalf of the Dana Foundation, UCSF,
and Stanford, to this conference. “Neu-
roethics: Mapping the Field” is an attempt
to bring together scientists, ethicists,
humanists, and those concerned with
social policy to reflect on the broad impli-
cations of current and ongoing research
on the human brain. 

This meeting had its genesis in a visit
to San Francisco by Bill Safire about a
year and a half
ago. I took Bill
down to the
new Mission
Bay campus at
UCSF, and we
were talking
about all the
brain research
that would be
going on there. I
said that we also
hoped to have a

Welcome

Dr. Zach Hall, University of
California, San Francisco.
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bioethics center. As we were talking about the need
for discussion of these issues with respect to the
brain, Bill suddenly turned to me and said, neuroethics.
It was like that magic moment—“plastics,” in the
movie The Graduate. Bill said, “neuroethics,” and I
thought, “that’s it.”

It was a recognition that these problems are so
serious and have such broad implications that they
deserve a special designation. And, indeed, out of that
came a special meeting to consider them. Let me make
a couple of comments about the sort of spirit that has
guided the organization of this meeting. First of all,
we have tried to bring together people from different
disciplines, and we have tried to maintain a balance
among the different fields in each panel.

Secondly, this is a meeting for discussion. It’s not
a meeting in which the audience is going to sit and be
talked at, and we have invited a number of distin-
guished people to the meeting who are not speakers,
but whose commentary, and whose presence, and
whose ideas will enrich the meeting. And, finally, this
is not a meeting to give a final answer to any question.
It is really a meeting to raise questions, and to sort of
lay out what we see as a terrain whose exploration will
surely take many years to pass.

w

NEUROETHICS: MAPPING THE FIELD • 2
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William Safire
Chairman, 

The Dana Foundation, 
and columnist, 

The New York Times

Introduction

The first conference or meeting on this
general subject was held back in the sum-
mer of 1816 in a cottage on Lake Geneva.
Present were a couple of world-class
poets, their mistresses, and their doctor.
They’d been reading and discussing the
disturbing works of Erasmus Darwin—
who later had a grandson named Charles
Darwin—about the creation of artificial
life. 

It was near the end of the Enlighten-
ment, the era when, with the world in an
intellectual revolt against the despotism of
kings and the power of the clergy, a philos-
ophy of rationalism and tolerance had burst
upon the scene and, with it, political revolu-
tion in America and in France. Thinkers
wrote about the perfectibility of man.
Minds had been opened, morality reexam-
ined, even as some of the reformers brought

Visions for a 
New Field of
"Neuroethics"
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NEUROETHICS: MAPPING THE FIELD • 4

on their own reign of terror, and a
conservative reaction was setting in.

One of the poets at that lake-
side gathering, Lord Byron, had a
bright idea to enliven the discus-
sion. “Let’s each of us write a
ghost story,” he suggested. He
tried and couldn’t get started. His
friend, Percy Bysshe Shelley, also
had a go, but quickly set it aside.
Their doctor came up with a sorry
tale about a vampire. And Byron's
mistress only wanted Byron.

The young woman with Shel-
ley, however, was caught up in the

terror of the manipulation of life by the new science.
She was the strong-minded daughter of Mary Woll-
stonecraft, the pioneer feminist and moral rebel. And
her father was William Godwin, the social philosopher
and anarchist. She wrote her ghost story and married
her poet. Two years later, Mary Shelley’s Frankenstein:
The Modern Prometheus was published. Prometheus, you
remember, was the god who was tortured for all eterni-
ty for bringing to man godlike powers.

In our time, two centuries later, man’s Promethean
presumption to create life, to interfere with what had
been the exclusive domain of God or nature, is being
fiercely debated all around the world. Europe is con-
sumed with controversy about the genetic modification
of foods, and, with a nod to Mary’s monstrous creation,
the improved—or at least manipulated—products are
derided as “Frankenfoods.” The fear of playing God, as
well as the countervailing hope of creating lifesaving

William Safire, Chairman, The Dana
Foundation.
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INTRODUCTION: VISIONS FOR A NEW FIELD OF “NEUROETHICS” • 5

life in the laboratory, roils the public reaction to sci-
ence’s breakthroughs in our own new enlightenment. 

Welcome to the first symposium on one specific por-
tion of that two-century-long growing concern: neu-
roethics—the examination of what is right and wrong,
good and bad about the treatment of, perfection of, or
unwelcome invasion of and worrisome
manipulation of the human brain.

It’s fitting that The Dana Foun-
dation be the conference’s sponsor.
For the past decade we’ve been focused
on the brain, not only by directly
funding researchers in many fields of
neuroscience—from brain imaging to
neuroimmunology—but also by mar-
shaling other support, both private
and public, for brain research. 

The Dana Alliance for Brain Ini-
tiatives in the United States and the
European Dana Alliance for the Brain
are a network of more than 300 leading neuroscien-
tists, including more than a dozen Nobel laureates,
actively reaching out to explain their work and offer
help to the general public. It has been successful, and
this fall in Washington, D.C., and next year in London
we’ll be opening centers to let more scientists, philoso-
phers, critics, and even newspaper pundits engage in
informed discussions. 

One of our founding alliance members and driv-
ing forces, Zach Hall, suggested that the time was
right for this conference in this place. And Dana
Foundation president Ed Rover, executive vice presi-
dent Francis Harper, and I were pleased to work with

The fear of playing
God, as well as the
countervailing hope of
creating lifesaving life
in the laboratory, roils
the public reaction to 
science’s breakthroughs
in our own new 
enlightenment.
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NEUROETHICS: MAPPING THE FIELD • 6

Barbara Koenig and Judy Illes at Stanford to help
make it happen.

The only field in which I can claim some expert-
ise in this crowd is the English language. I’m a pop
grammarian and etymologist, and I regularly get asked
questions like “Where does ‘the whole nine yards’
come from?” It comes from the capacity (measured in
cubic yards) of a cement truck. I once wrote that, and
I got a bunch of letters back from people saying, “It’s
not a cement truck, it’s a concrete truck.”

Another question I regularly get asked is, “What’s
the difference between ethics and morals?” The Latin
moralis was formed by Cicero as a rendering of the
Greek ethikos, and the words have been used inter-
changeably ever since. But in their usage a distinction
can be drawn. To me, moral has to do with right and
wrong, and ethics with good and bad. 

Now, what’s right is good and what’s wrong is
bad, so there’s a lot of overlap. But I think of the dif-
ference this way: moral implies conformity to long-
established codes of conduct set primarily by religious
authorities, while ethical involves more subtle questions
of equity. The moralist asks, “Is it right by intrinsic
standards?” The ethicist asks, “Is it fair in the light of
this society’s customs and in these times?” Moral con-
notes standing firm; ethical, while still pretty stiff, can
be said to swing a little.

Neuroethics, in my lexicon, is a distinct portion
of bioethics, which is the consideration of good and
bad consequences in medical practice and biological
research. But the specific ethics of brain science hits
home as research on no other organ does. It deals with
our consciousness—our sense of self—and as such is
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INTRODUCTION: VISIONS FOR A NEW FIELD OF “NEUROETHICS” • 7

central to our being. What distinguishes us from each
other beyond our looks? The answer: our personalities
and behavior. And these are the characteristics that
brain science will soon be able to change in significant
ways. 

Let’s face it: one person’s liver is pretty much like
another’s. Our brains, by contrast, give us our intelli-
gence, integrity, curiosity, compassion, and—here’s
the most mysterious one—conscience. The brain is the
organ of individuality. 

Zach Hall has made the point that when we
examine and manipulate the brain—unlike the liver
or, as Art Caplan would have it, the pan-
creas—whether for research, treatment
of disease, or perhaps-sinister political
ends, we change people’s lives in the
most personal and powerful way. The
misuse or abuse of this power, or the
failure to make the most of it, raises eth-
ical challenges unique to neuroscience.
What’s more, neuroscientists have a
built-in conflict of interest that sets
them apart from all other ethicists.

Everybody’s brain has a personal, selfish interest in
the study of the brain. It is the ultimate in self-dealing.
Won’t a human brain tend to do what’s best for itself
and take charge and take chances, plunging ahead to
treat or improve the brain, as the brain might not do
for the same body’s liver? In possession of this power
of self-improvement, of “perfectibility,” how will we
define and protect the integrity of our ability to judge
morally and conduct ourselves ethically? 

I hope the proceedings today and tomorrow will

What distinguishes 
us from each other
beyond our looks? 
The answer: our 
personalities 
and behavior.
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NEUROETHICS: MAPPING THE FIELD • 8

concentrate on the special challenges of neuroethics
and not keep punching away at the bioethical hot but-
tons of embryonic stem cells and cloning so heavily
debated elsewhere. Here are a few examples of the
questions I hope we cover: 

Remember the psychosurgeries for aggression
some forty years ago? What ethical rules or legal regu-
lations should there be for treatment to change crimi-
nal behavior? 

Suppose we could develop a drug to make some-
one less shy, or more honest, or more intellectually
attractive, with a nice sense of humor. What is there to
stop us from using such a “Botox for the brain”? More
seriously, if a person’s brain is impaired by disease,
injury, or mental illness, and he or she cannot give
informed consent, who is to decide when participation
in a clinical trial is humane and proper? Doctor, rela-
tive, researcher, insurer, or court?

Should we develop a drug to improve memory
or to repress painful remembrances? Or to help a
prosecutor elicit a professedly forgotten detail? Is it
fair to implant a chip in the brain to enhance memo-
ry before an academic examination? Or is that like
giving a steroid to an Olympic athlete? And here’s
one for the defenders of privacy: Is the imaging of
suspected terrorists’ brains to detect lying a form of
torture, or at least a way of forcing people to incrim-
inate themselves? 

As we learn that memory is not fixed, but is con-
stantly being reshaped as reminiscences are recalled
and stored again, how do we even define truthful testi-
mony and judge its reliability? 

In discussions of ethics in every field there’s a
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INTRODUCTION: VISIONS FOR A NEW FIELD OF “NEUROETHICS” • 9

“but what if ?” factor that fuzzes clear lines. A doctor
considers it an ethical responsibility to inform a
patient of the seriousness of his or her illness, but
what if the patient is depressive and a suicide risk? A
geneticist may consider it ethical to warn a person of
the likelihood of some great vulnerability, but what if
that means the patient won’t be able to get insurance? 

A journalist considers it unethical to reveal a
source who was promised confidentiality. But what if
the source turns out to be lying, or the source has evi-
dence to save an accused from jail? 

I’d like to hear about some of these “but what
if ’s” and other questions in neuroethics. The people in
this room are better equipped than most to take them
on, and they may proceed today and tomorrow to
carve out new territory for an old philosophical disci-
pline. This could well be a historic meeting that par-
ticipants will look back on with great pride and that
others will talk about as a seminal moment in the
development of this new field. 

I expect that a book of your conference papers
will be published along with some of the lively and
profound give-and-take. It won’t have the sales of
Frankenstein, and Boris Karloff won’t star in the
movie, but it might help, as you put it, map the field.
Thank you. 

w
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Session Chair

Emeritus Professor of
Ethics and Medicine, 

University of Washington

Antonio R. Damasio
Van Allan Professor and

Head of Neurology,
University of Iowa

Patricia Smith
Churchland

President’s Professor of
Philosophy and Chair of the

Philosophy Department,
University of California, 

San Diego

Kenneth F. Schaffner
University Professor of

Medical Humanities, George
Washington University

Jonathan D. Moreno
Kornfeld Professor of

Bioethics and Director of the
Center for Biomedical Ethics,

University of Virginia

Brain Science 
and the Self

Session

I

ALBERT R. JONSEN: The aim of this
first session is to explore some of the
broad questions that underlie the relation-
ship between ethics and the neurosciences. 

It so happens, fortuitously and maybe
a little eerily, that our conference takes
place 142 years from the death, almost to
the day, of Phineas Gage right here in
San Francisco. Gage is a figure of some
interest in the neurosciences. Thirteen
years before his death, he was the victim
of a freak accident. An iron bar was blast-
ed into his left cheek, through the frontal
lobe of his brain, and out the top of his
skull. Gage lived with his physical capaci-
ties intact and his cognitive faculties
unimpaired—though with one significant
exception. He became incapable of mak-
ing moral choices.

Gage’s remarkable history has fre-
quently been told, but never so appropri-
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ately for the purposes of
this conference than by our
first speaker, Dr. Antonio
Damasio, in his fine book
Descartes’ Error: Emotion, Rea-
son, and the Human Brain. His
wife, Dr. Hanna Damasio,
who is here today, was a
major figure in reconstruct-
ing the neuroanatomy of
Gage’s brain for purposes of
modern study.

Dr. Antonio Damasio
opens his book with Gage’s
story. He writes: “Gage had
once known all he needed to

know about making choices conducive to his betterment.
He had a sense of personal and social responsibility. He
was well adapted in terms of social convention and
appears to have been ethical in his dealings. After the acci-
dent, he no longer showed respect for social convention,
ethics were violated, the decisions he made did not take
into account his best interests. There was no evidence of
concern about his future, no sign of forethought.”

Dr. Damasio then turns to a patient of his own,
named Elliot, whom he calls a modern Phineas Gage.
He describes Elliot and similar patients as powerless to
proceed from understanding a moral situation to mak-
ing a moral choice, and he explores their neuropsy-
chology, neuroanatomy, and neuropathology, which
seem to occasion this radical destruction of personality.

So it is fitting that this session begins with Dr.
Damasio, who is Van Allen Professor and Head of

NEUROETHICS: MAPPING THE FIELD • 12

Dr. Albert Jonsen, University of Washington.
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Neurology at the University of Iowa. 
Our second speaker is Dr. Patricia Churchland,

who is the University of California President’s Profes-
sor of Philosophy and Chair of the Philosophy
Department at the University of California, San
Diego. Her most recent book is Brain-Wise: Studies in
Neurophilosophy.

Our third speaker is Dr. Kenneth Schaffner, Uni-
versity Professor of Medical Humanities at George
Washington University. His most recent book is Dis-
covery and Explanation in Biology and Medicine.

And our final speaker is Professor Jonathan
Moreno, Kornfeld Professor of Bioethics and Director
of the Center for Biomedical Ethics at the University
of Virginia, whose most recent book is Undue Risk:
Secret State Experiments on Humans.

w

SESSION I: BRAIN SCIENCE AND THE SELF • 13
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The Neural Basis of 
Social Behavior: 
Ethical Implications

SUMMARY: Dr. Damasio discussed the social and emo-
tional foundations of ethics and pointed out that ethi-
cal behaviors are present not only in humans but also in
other species. This indicates that ethics results in good
measure from evolution, that it is another aspect of
bioregulation. But he warned that there are no moral
“centers” of the brain—though extensive neural sys-
tems are indeed involved—and that although genes
impel our ethical behavior, they do not compel. Such
behavior varies with our culture, our living situation,
and the health of our brains.

ANTONIO R. DAMASIO: Ethical behaviors are a
subset of social behaviors; it’s not possible to conceive
of ethics outside the concept of society. And because
there are nonhuman societies, the essence of ethical
behavior does not begin with humans. There is evi-
dence from primates and other species—from vampire
bats to wolves—of conduct that appears, to our culti-
vated eyes, as moral conduct. Altruism, censure, rec-
ompense for certain actions, and compassion are evi-
dent examples in nonhuman and even nonprimate
species. 

Moreover, because the expression of ethical
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The construction we call ethics began with the edifice of
bioregulation. By bioregulation I mean the set of auto-
mated mechanisms that allows us to balance our
metabolism, maintain life, and achieve well-being, and
which also produces drives and motivations, emotions
of diverse kinds, and feelings. 

Note that I am not reducing ethics to a simple mat-
ter of evolution, or of gene transmission or expression,
or of brain structures alone. As conscious, intelligent,
and creative creatures inhabiting a cultural environment,
we humans have been able to shape the rules of ethics,
shape their codification into law, and shape the applica-
tion of the law into what we call justice. And we contin-
ue to do so. In fact, one purpose of conferences like this
is to discuss ways in which we may shape the rules of
ethics in keeping with the new problems posed by
advances in science and technology.

So ethics is not just about evolution, even if I am
suggesting that it starts with evolution. And it is not
just about the brain. Culture does the rest, and the rest
may be most of it. 

Similarly, elucidating the biological mechanisms
underlying ethics does not mean that those mechanisms,
or their dysfunction, ensure certain behaviors. There cer-
tainly are determinants of behavior that come from our
evolutionary biology—from the way our brains get set,
and from the ways they get set both by genes and by the
culture in which we develop—but there is still a degree
of freedom that allows an individual to intervene. As far
as I can see, there is free will—though not for all behav-
iors, and not for all conditions, and sometimes not to the
full extent in any condition.

Unsurprisingly, I believe that what we call ethics
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today depends on the workings of certain brain sys-
tems. But now come a few additional disclaimers. 

First of all, I am talking about systems, not centers.
On a number of occasions I’ve pleaded with science
writers not to talk about a brain “center” of any-
thing—not of language, or memory, or morality—but
the plea is often disregarded by the headline editor.

Talking of “centers” gives the false impression
that there’s some kind of clearinghouse in the brain,
in charge of a certain set of behaviors. Nothing could
be further from the truth. We are in fact dealing with
systems made up of several components that maintain
complex interactions among themselves. It is only
when those systems operate, in a given context, that
certain kinds of behaviors emerge, along with certain
kinds of cognition related to those behaviors.

The second disclaimer is just as important:
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Although certain systems in the brain are clearly relat-
ed to moral behavior, they are not set by genes to oper-
ate for the purposes of morality and ethics. These sys-
tems are indeed dedicated, for example, to memory of
particular kinds, or to decision making, or to creativity.
But they respond to certain needs of an individual liv-
ing in a social collective—to help the person harmo-
nize with the conditions in which he or she is living—
and these needs and conditions arise independently
from what evolution has equipped us with. 

The upshot is that ethics is a wonderful by-
product. We could not have it if we did not have a
capacity to learn, if we did not have a capacity to
recall, if we did not have a capacity to imagine, reason,
and create. But I doubt that there is a dedicated moral
system in the brain, and certainly no moral center.

This is not to say that damage to the brain will
not result in moral impairment. We now have a large
collection of data on patients who are Gage-like in
some way. They learn, they recall, they preserve their
language, they manage logic quite nicely. And yet,
even if they recall social conventions and rules of eth-
ical behavior, they are no longer able to apply them
effectively. Though they know what is “right” and
“wrong” and “good” and “bad,” they are impaired in a
whole class of social emotions such as embarrassment,
shame, guilt, and sympathy. This, in turn, impairs the
decision-making mechanism that is needed for appro-
priate social management, and subsequently impairs
any new learning of this sort of social knowledge.

The cases I am referring to are of adults who have
been upstanding members of society up to the point
when their brains sustained damage. What happens if
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the brain is damaged much earlier? Recently we reported
the cases of two patients who had sustained lesions of
the same sector of the brain but at very young ages—
one of them in the second year of life, the other even
before the end of the first year.

We were able to study these patients in their
twenties. In many respects they were entirely compara-
ble in their behaviors to those who had sustained their
lesions in adulthood, but there was an important dis-
tinction: they had not been able to learn the social
conventions and ethical rules the adults had learned. It
was not just a matter of not acting on the rules—they
had not learned the rules to start with. And this, pre-
dictably, had led to a much worse quality of behavior. 

So I would like to close by posing a question. Just
imagine that by a quirk of fate, evolution had gone in a
different way and humanity had come into being with
the kind of losses that the Gage-type patients have sus-
tained, and that we would not have the possibility of
expressing the social emotions. What would the world
have been like? Would ethics have ever developed?
Would we be here to tell? 

w
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Neuroconscience: 
Reflections on the Neural
Basis of Morality

SUMMARY: Dr. Churchland discussed the proposition
that the brain relies on “inner models” and “emula-
tors” for promoting one’s survival and well-being. In
any given situation, these mechanisms simulate alter-
native options and predict their expected outcomes to
enable an individual’s decision making—that is, to take
particular actions, or not to. She noted that the details
of such computation still remain unknown to neurosci-
entists. Nevertheless, Dr. Churchland said, we can
begin distinguishing in-control individuals from those
who are out-of-control by analysis of their “parameter
spaces”—the combinations of different parameter val-
ues that position the organism in one state or another.

PATRICIA SMITH CHURCHLAND: When we think
about “the self ” from a neurobiological perspective, it
appears that we really should be talking not about one
particular thing—some single entity that is the self—
but rather about a multidimensional affair. The “self ”
is a set of capacities that involve not only representa-
tion of the body itself but also representation of
internal aspects of the brain—the brain’s mental life.
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This set encompasses such disparate things as our
autobiography, what we currently feel about our body
configuration, where we are in space and time, where
we rate in the social order, and the status of our rela-
tions to other humans and nonhumans.

It has been argued, particularly by Hanna and
Antonio Damasio, that the platform for an animal’s
most basic self-representational capacities is in the
brain stem. This circuitry handles the fundamental
problem of coordinating one’s needs with one’s inter-
nal milieu so that the body can move appropriately—
to feed, flee, fight, or reproduce. Movement decisions
must be elaborated so that you aren’t feeding when
you should be fleeing and to ensure that you do not
try to do incompatible things.

Also within that basic brain-stem platform—in
mammals at least, but probably in birds and other ver-
tebrates as well—is a capacity to do motor planning.
Organisms need to do some of the figuring out of
how to solve a particular motor problem offline—to
conduct much of the trial-and-error business in a safe
environment—namely, within the brain itself. This
sort of motor planning appears to involve the devel-
opment of an inner model. The work of David
Wolpert and also of Rick Grush suggests that increas-
ingly fancy inner modeling gives us the basis for
imagining what can happen not only in a complex
motor situation but in a social one as well. 

Here’s a brief sketch of what an inner model
might look like: A goal state will be specified. It might
be something as simple as “Can I reach that plum?” or
something slightly more complicated, like “How do I
hide from that predator?” The inner model basically
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proposes a quick and dirty
suggestion about how best
to achieve the goal. It then
sends a signal to the “emula-
tor,” which essentially says,
“If you do that, these will
be the consequences.” This
information is then cycled
back to the inner model,
which can upgrade the ini-
tial solution: “Well then,
let’s make a modification.”
The new plan will go to the
emulator, which may then
suggest consequences that
are more self-serving. Ulti-
mately—after this kind of
back-and-forth iteration
converges on a satisfactory

solution—a signal is sent to the body and there is a
behavioral outcome as the plan is executed. 

In brief, the wiring yields self-simulation with
respect to the things in the world. But some of those
things—at least for those of us who are social crea-
tures—will entail the simulation of other selves. What
will that organism do if I display anger? What will it
do if I chase it? If I try to eat it? The simulation with-
in this initially rather simple emulator structure can get
very elaborate, as wiring permits. 

Emulators may also, of course, involve self-con-
trol, so that the organism can make a decision that
best serves its interests. Evaluation of self-interest will
take into account, of course, not only immediate
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needs but also the long-term consequences of each
considered action. It is perhaps not too surprising
that one can conceive of the development of con-
science within this very general structure of the emula-
tor or inner model. In order for an animal to come to
a fast decision about whether to do one thing or to
reject that option and try to formulate another, rele-
vant perception and relevant memory have to be fed
into the emulator, and relevant computation must
ensue. And all that seems to have a lot to do with, and
to be greatly guided and optimized by, the presence
of feelings generated in response to the inner model-
ing of an option. To a first approximation, what we
call conscience is the negative feeling evoked by emu-
lation of a social action.

How exactly any of this is done remains puz-
zling. In particular, we have little idea at this stage of
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the exact nature of the relevant computation. For
example, instead of running through all possible
options, which the organism clearly does not do, the
brain manages to confront and deliberate on only the
pertinent options. How “relevance computation” works
is not well understood.

My sense is that the details of decision making, of
choice, of acquisition of character and temperament, and
of development of such things as moral character are
going to elude us until we have made more progress on
certain fundamentals of neuroscience—namely, the dyn-
amic properties of neural networks. At present, there is an
enormous gap between what we know about how neurons
work, and what we know about networks of neurons.

Still, let me say just a little bit more about neuro-
conscience, though necessarily at a very general level.

Whatever else it is, if the neurocon-
science is connected to the emulator,
it has to somehow also be connect-
ed in a very profound way to the
reward-and-punishment system. It
must involve simulation of injunc-
tions and warnings, in the way that
Socrates said that he heard a little
voice telling him not to do immoral
things. It must also involve what’s
sometimes called the theory of
mind—the recognition of others as
having beliefs, feelings, and desires.

In other words, it involves the manipulation and use of
those social emotions that Antonio Damasio talked
about. Let me turn now to the related issue of making
rational or self-interested choices.

Ultimately, we’d like to
have some general

understanding of the
neural differences

between someone who 
is operating with what

we might loosely 
call free choice and 

someone who is not.
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Ultimately, we’d like to have some general under-
standing of the neural difference between someone
who is operating with what we might loosely call free
choice and someone who is not. Another way of put-
ting this is that we want to understand the neural dif-
ference between someone who, roughly speaking, is in
control and someone who, also roughly speaking, is not
in control. We are beginning to understand some of the
relevant parameters: levels of serotonin, levels of
dopamine, hormones, the wiring between the amyg-
dala and ventromedial frontal structures, leptin con-
centrations in the blood. For example, low levels of
serotonin are associated with reckless behavior in
monkeys. Leptin-receptor deficits correlate with obesi-
ty. Ventromedial frontal damage correlates with failure
to evaluate consequences.  

When we come to better understand these param-
eters and their role in rational choice, even if it’s only
at a general level, we can begin to think about the in-
control versus out-of-control distinction in terms of a
“parameter space.” That is, each of the parameters
(whatever they turn out to be) constitutes an axis in
that space. This means we can start characterizing the
volume within that parameter space wherein live the
in-control brains. The boundary is probably not well
defined.

There are undoubtedly many different ways of
being in control; different combinations of parameter
values will work equally well. Some people may manage
to be in control when their serotonin levels are here and
their dopamine levels are there, even while they have a
rather tenuous connection between the amygdala and
ventromedial frontal structures. Others might have dif-
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ferent profiles but still be within the in-control volume
of the parameter space. The relationships between the
parameters are also a target for research.

In the long run, I suspect that we will be able to
find general and, ultimately, highly detailed ways of
distinguishing between the in-control brain and the
out-of-control brain. Notice that in all instances the
behavior is caused by brain events. At the level of the
neuron and the neural network, the brain is a causal
machine. Nevertheless, the fact of causality in the
brain does not imply that there is no responsibility.
The determination of responsibility within the crimi-
nal justice system depends on many factors, including
efficacy of punishment, public safety, and the social
importance of retribution.

w
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Neuroethics: Reductionism,
Emergence, and Decision-
Making Capacities

SUMMARY: “What I’ve tried to do is present several pieces of
my approach to some central neuroethical issues,” Dr.
Schaffner said in summarizing his presentation. “I dis-
missed sweeping reductionism and said that creeping
reductionism is what neuroscientists do. I rejected sweep-
ing determinism but accepted the prospect of creeping
determinism to address moral-choice problems. I proposed
we might look at those moral choices in a practical way by
generalizing the notion of ‘excusing’ or ‘invalidating’ condi-
tions, following H.L.A. Hart. And I pro-
posed that the model of the MacArthur
Competence Assessment Tool (MacCAT)
might be one way to begin thinking about
these things in a focused manner. I also
urged that we look at ways, perhaps guid-
ed by neuroscience, that emotional capac-
ity might be brought into these MacCAT
instruments.”

KENNETH F. SCHAFFNER: In his
book Descartes’ Error, Antonio Damasio
says, “The fact that acting according to

Dr. Kenneth Schaffner, George
Washington University.
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an ethical principle requires the participation of sim-
ple circuitry in the brain core does not cheapen the
ethical principle. The edifice of ethics does not col-
lapse, morality is not threatened, and in a normal indi-
vidual the will remains the will.”

But because simple brain circuits don’t prima
facie generate moral decisions, this comment suggests
that we at least ought to take a look at the philosophi-
cally perennial issues of free will and determinism, as
well as reductionism and emergence.

Other authors are not as sanguine as Dr. Damasio.
For example, Daniel C. Dennett, in his book Conscious-
ness Explained, says that “if the concept of conscious-
ness were to fall to science, what would happen to our
sense of moral agency and free will? If conscious
experience were reduced somehow to mere matter and
motion, what would happen to our appreciation of
love and pain, and dreams and joy? If conscious
human beings were just animated material objects,
how could anything we do to them be right and
wrong? These are among the fears that fuel the resist-
ance and distract the concentration of those who are
confronted with attempts to explain consciousness.”

Now, what Dennett suggests is that we not be dis-
tracted. And what I’m going to try to do is to clear
away some distractions by making some distinctions.
That’s what philosophers do; they make distinctions. 

One distinction is between two kinds of reduction-
ism. The first is what I call sweeping reductionism,
where we have a sort of theory of everything and there
is nothing but those basic elements—for example, a very
powerful biological theory that explains all of psycholo-
gy and psychiatry. The second kind is “creeping reduc-
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tionism,” where bit-by-bit we get fragmentary explana-
tions using interlevel mechanisms. In neuroscience, this
might involve calcium ions, dopamine molecules, and
neuronal cell activity, among other things.

Sweeping reductionism, I think, is
probably nonexistent except as a meta-
physical claim. There is some scientific
bite in trying to do something like this in
terms, say, of reducing thermodynamics
to statistical mechanics, but these sweep-
ing reductions actually don’t work when
you press for details. They tend to fail at
the margins. So I don’t think that sweep-
ing reductionism really has much in the
way of cash value. It’s a scientific dream.

Now, creeping reductionism, which I favor, can
be thought of as involving partial reductions. Creep-
ing reductionism is what neuroscientists do when they
make models and propose mechanisms. Creeping
reductions do not typically commit to a nothing-but
approach as part of an explanatory process. Rather,
they seem to tolerate a kind of pragmatic parallelism,
or emergence, working at several levels of aggregation
and discourse at once. And creeping reductions are
consistent with a coevolutionary approach that works
on many levels simultaneously, with cross-fertilization.

Clearing away another distraction requires distin-
guishing between two kinds of determinism. “Sweep-
ing determinism,” regarding a powerful theory we
think might be fundamental and universal, states that
given a set of initial conditions for any system, all
subsequent states of the system are predictable and
determined. This is what some Newtonians believed.
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And quantum mechanics, though it’s indeterministic in
the small, is essentially deterministic for bodies, like
cells and organisms, that are medium-sized and larger.
In the genetics area, where we focus on the presence of
powerful genes (alleles) related to disorders and traits,
this kind of determinism is called genetic determinism. 

But sweeping genetic determinism has so far
failed to be the case empirically, and sweeping neuro-
scientific determinisms are not yet even close. We
heard that from the first two speakers. What we do
have is “creeping,” or partial, reductions to neuro-
science, with determinism that may be coming. As
mechanisms are elaborated, neuroscientists will get
roughly deterministic explanations for some types of
behavior in some people. And I say “roughly” because
here too there will be some problems at the margins. 

Claims of sweeping determinism worry philoso-
phers and the philosophically inclined, but a
mechanical determinism of a sweeping sort has
never had any legal relevance, so far as I know.
Nobody ever brought somebody into court and said
that they were mechanically determined by Newton’s
theory of motion. But a concept that does have legal
bite regarding free-will issues is what’s called in
criminal law “excusing conditions” and in civil law
“invalidating conditions,” to use some of H.L.A.
Hart’s terms.

In this view, which I think I favor, attributing
free will to an individual is the default position. But the
presence of excusing conditions, some of which
might be subtle and informed by neuroscience along
the lines of what we’ve heard from the first two
speakers, would imply lack of free will. Excusing con-
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ditions, such as
loss of muscular
control, subjec-
tion to gross
forms of coer-
cion by threats,
and types of
mental abnor-
mality, may
make an action
unintentional.
They are
believed to ren-
der the agent incapable of choice.

Regarding determinism from this point of view,
Hart writes that “there will be disputes as to what con-
ditions to admit as excuses, and what degree of proof
to require.” But we have examples in case and statute
law to assist this. I think that we have similar ethical
principles, cases, models, and analyses in the moral
realm to demarcate those things where we are willing
to attribute free will operating and those parts where
we are not.

One such model we might consider for
bioethics—one that incorporates a set of principles
bridging the legal, regulatory, and moral realms—is
work done on decision-making capacity both in
therapy and clinical research. This is a well-devel-
oped test instrument known as the MacCAT, which
stands for the MacArthur Competence Assessment
Tool. It looks at four components relating to
informed consent: understanding, appreciation, rea-
soning, and expression of choice. The MacCAT has
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several flavors that have been applied to depressed
and schizophrenic patients. 

We can interpret the MacCAT, within the context
of this conference, as a test for the excusing or invali-
dating conditions that would exclude such patients or,
in the conditions’ absence, affirm patients’ free and
informed choice to accept therapy or participate in
clinical research. And I think we can generalize fur-
ther and suggest that similar formal and informal tests
govern our notions of moral culpability in all ethical
situations.

But a question that arises is, Does the MacCAT
in its current form look at all the relevant conditions
affecting free and informed choice? One objection is

that emotions were left out of the Mac-
CAT. And in response to that criticism,
Paul Appelbaum has replied that some
kind of capacity for emotion is
required. He’s aware of Damasio’s
comments about the need to move in
this direction, but he says that Dama-
sio’s cases, such as Phineas Gage and
the patient Elliot, are rare and that we
would need to have more powerful

arguments to warrant an emotional-capacity dimen-
sion. Also, we’d need reliable ways to measure such
capacities. 

Other philosophers, too, have strongly favored
the incorporation of emotions within an approach to
ethical decision making. Aristotle and Hume, and the
present-day philosophers Martha Nussbaum and Pat
Greenspan, among others, have argued for the impor-
tant role of emotions in ethical analyses. I would sug-
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gest that one thing neuroethics might well do is to
take Damasio’s points seriously, amplify them, and try
to relate the neuroscience perspective to Appelbaum’s
analysis. This would involve simultaneous work at
several levels, going back and forth in a coevolution-
ary way.

w

SESSION I: BRAIN SCIENCE AND THE SELF • 33

1_ses1_pp11-60r.qxd  1/17/2003  10:15 AM  Page 33



Gaging Ethics

SUMMARY: Dr. Moreno maintained that the assumption
of self-determination is critical to our notions of
bioethics. But is it a valid assumption, given that in
many situations the exercise of free will or informed
consent may not be reliable or even possible? He point-
ed out that bioethics has a particularly pragmatic and
democratic American flavor—that Americans’ beliefs in
learning from experience and consciously shaping their
own will depend on our notions of individual under-
standing and capacity for choice. And although many
grave issues in bioethics are shot through with doubts
about self-determination, it is indeed possible perhaps
only because we will it to be so. Procedural values,
rather than substantive values, are the enablers. Patients
can handle the truth if they’re told the truth.

JONATHAN D. MORENO: Modern bioethics, which
emphasizes patient or subject autonomy and the doc-
trine of informed consent, appears to have placed a
bet. It is that self-determination—a person’s conscious
expression of his or her own moral will—is an essen-
tial part of physician-patient relations and of health
care decision making in general. But as empirical evi-
dence increasingly suggests that even relatively
healthy people may have impaired decision-making
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capacity in some cases, bioethics might have made a
rather dangerous wager.

Does self-determination work? Who chooses for
those who cannot? Is informed consent itself a myth?
These questions, which we haven’t really worried
about very much in bioethics, could precipitate an
existential crisis even as I speak—though you’ll be
glad to know my talk has a happy ending.

Bioethics as it’s practiced is a quintessentially
American phenomenon. This doesn’t mean that
bioethics can’t be done in other countries but that
certain of its elements—themes developed by
philosophers such as Ralph Waldo Emerson, William
James, and John Dewey—are simply very American.
To paraphrase one of Jack Nicholson’s movie lines,
the presumption in bioethics has been that we can
handle the truth. 

I argue that Americans have
placed particular confidence in the
faculty of intelligent decision
making and in an individual’s
capacity for free will. (Contrast this
belief with what some non-Ameri-
cans have thought, in particular a
nineteenth-century French physi-
cian named Thouvenal, who was
perhaps the ultimate physician-
paternalist: “Who is better quali-
fied to play [the role of deciding
how a patient should live] than the
physician, who has made a pro-
found study of [the patient’s]
physical and moral nature?”) 

Dr. Moreno: Is self determination a
valid assumption?
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But Americans have from the very beginning had a
sense that things could be different in physician-patient
relations, and that patients could be self-determining—
that they could have a certain moral will of their own.
Benjamin Rush, for example, said of medicine during
the American Revolution that “the people rule here in
medicine as in government” and—a little lesson for our
contemporaries who sit on ethics committees and fill out
informed-consent forms—that “. . . truth is simple upon
all subjects. . . Strip our profession of everything that
looks like mystery and imposture, and clothe medical
knowledge in a dress so simple and intelligible that it
may become obvious . . . to the meanest capacities.”

William James worried deeply about free will and
determinism. He was obsessed by the problem. And he
wasn’t sure, although he really wanted to believe that
Emerson was right about this, that we could indeed be
self-reliant and self-determining. He wrote a wonderful
essay, “The Dilemma of Determinism,” in which he
simply took the position that we make an existential
choice to believe in free will as our first act of free will.

When he later wrote The Principles of Psychology—
a book we should acknowledge at any neuroscience
meeting as perhaps the field’s first systematic work—
James articulated what is still, I think, a fundamental
principle of neuroscience: When we think about habits
and moral education, it is essential to think in terms of
the plasticity of the organic materials of which our
nervous system is composed. 

This is such an important notion for us. Neural tis-
sues, after all, are plastic, manipulable, and manageable;
they are able to yield to certain influences but will not
yield all at once. And the idea had tremendous social
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consequences
for James. For
example, he
writes: “The
great thing then,
in all our educa-
tion, is to make
our nervous system
our ally instead of
our enemy” and
that “habit is the
enormous fly-
wheel of society, its most precious conservative agent.”
He is confident, despite the occasional calcification of
our neural systems, that we in fact learn by capitalizing
on the acquisitions of experience.

Dewey, of course, picked up on the importance
of the role of habit in a moral education. In books
like Human Nature and Conduct and The Quest for Cer-
tainty, he elaborates on the importance of habit as a
way of shaping our will and capturing our freedom.

Now, the assumption that patients can handle the
truth—that is to say, tolerate and act on it—is a rela-
tively recent phenomenon. When I teach my medical
students, I like to show them two contrasting surveys
on what cancer patients have been told about the
nature of their disease. In 1961, when hundreds of
internists were asked if they ever used the word can-
cer with their cancer patients, 90 percent said never
or rarely. As the Journal of the American Medical Associ-
ation characterized that survey, “Euphemisms are the
general rule.”

Eighteen years later, when the same question was

Dr. Moreno: Can the sick or dying give valid consent?
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asked in another survey, 98 percent of the respon-
dents said that they always or usually use the word
cancer with their cancer patients. Now, what caused
this difference? Obviously, some major social and cul-
tural changes—including medical changes—occurred
in the 1960s and 1970s. But the point I want to make
here is that as modern bioethics emerged, it manifest-
ed the popular cultural notion that patients can handle
the truth if they’re told the truth, that they can be
self-determining, that they can make appropriate judg-
ments for themselves. 

Yet the most grave issues in bioethics are shot
through with doubts about self-determination. Can
parents, for example, give competent consent for sick
children? Or are they simply too emotionally tied to
what their children are going through to be able to do
so? Who may permit experimental and perhaps non-
beneficial treatment for incapacitated adults, or for
those in developing countries who don’t share our
presumptions about self-determination and autonomy?
Who speaks for the fetus or embryo? Can the sick or
dying give valid consent?

In fact, Eric Cassell has suggested that there’s a real
question whether any sick person can ever give valid
consent to anything. Just being ill, and knowing that
one is ill, imposes inherent limitations on the ability to
make judgments. So does bioethics rest on a mistake?
Can the central dogma of bioethics—self-determina-
tion—be salvaged? 

Well, I think there is a way to salvation—the
pragmatic-naturalist way advocated by James and
Dewey, and to some extent Emerson. Self-determina-
tion is possible to a sufficient degree perhaps only
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because we will it to be so—because it corresponds to
the subjective experience, the phenomenology, that we
have about being deciders. The index of deciding for
others is not going to be a substantive
one of “What’s the right decision for
this person?” but rather “How have we
gone about making a judgment on
behalf of this person?” So it is proce-
dural, rather than substantive, values that
will rule.

Finally, informed consent, even if
it’s only a ritual that we go through in
some instances, is a very important ritual.
It expresses what the National Commission for the
Protection of Human Subjects calls respect for persons.
It may have to be taken in what Richard Rorty would
have called an ironic spirit. But this is a particular kind
of ironic spirit, one in which we take the principle very
seriously even though we know that it may not always
work out in practice the way we’d like.

Question and Answer

FROM THE FLOOR (unidentified speaker): Are all emo-
tions “good” emotions?

ANTONIO R. DAMASIO: Actually, there are many
emotions that do not seem all that “adaptive”—in fact,
they might lead to rather counterproductive results
from the point of view of ethics. I think that emo-
tions began as highly adaptive—as highly positive
problem solvers—but depending on the circum-
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stances, they may not actually produce a positive
result.

Just take the example of fear. There is no ques-
tion that fear is one of the most power-
ful, highly adaptive emotions through-
out the history of living organisms. And
yet, in many circumstances, for many of
us, fear is misapplied. I’m not even talk-
ing about the extreme situation of the
maladaptations we call phobias. But the
fact is that very often we end up engag-
ing fear when it is of no value to us
whatsoever. This is also true, across the
board, for the so-called social emotions. 

FROM THE FLOOR (unidentified speaker): The emotions
you’re discussing don’t even need to be “social” to
affect social behavior, right? 

DAMASIO: I think that’s a very important point. Dis-
gust—which is not, to begin with, a social emotion—
is a good example. It’s a wonderfully prepared mecha-
nism to help you reject bad proteins, for instance. And
yet we all talk about “disgust” in reference to a social
event. We have transported that particular package of
biological reactions to the social realm, and created a
metaphor. 

FROM THE FLOOR (unidentified speaker): Is a social
emotion, or any emotion, a necessary prerequisite to
appropriate social behavior? 

DAMASIO: The answer to your question is that in
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many circum-
stances the two
can be dissoci-
ated. So you can
have individuals
who do not
produce a so-
called social
emotion and yet
can evaluate a
social situation
in incredibly
rich detail. But this varies with the circumstances.
When the social-emotion system goes down, the like-
lihood of triggering an automatic analysis of the
social situation goes down with it. 

You can force a nonautomatic deliberate analysis.
For instance, we’ve done experiments with individuals
who we know fail to decide correctly in certain kinds
of social scenarios—in real time and in real life—and
we ask them to consider those scenarios in a prepack-
aged, verbally presented form. We then ask them to
analyze the scenario and tell us what they would do.
And what is interesting is that under laboratory cir-
cumstances, the adult patients can often make the right
analysis and do very well.

So the failures of those patients really have to
do with the engaging of the emotion-triggered
“automatic system” that pervades many social
behaviors. There’s a difference between the auto-
mated and the deliberate, and these people just can-
not force themselves into making the analysis in
real situations.

Drs. Moreno, Schaffner, Churchland and Damasio.
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WALTER GLANNON (McGill University): Much of
the discussion this morning was focused on what
philosophers would call the negative sense of free will.
That is, we assume people have free will when there’s
no neurological dysfunction and they can voluntarily
perform a bodily movement. But some worry about the
positive side of free will, when it’s not enough to just
do an action but we have to have second-order desires
as well—for example, that the action will affect our
praiseworthiness for the positive things we do. That is,
we want to think of ourselves as authors and origina-
tors of our actions, where those actions follow from
mental states. But if there’s a neurobiological basis to
all that, a lot of philosophers are concerned. So what
would you say to them to allay their fears?

DAMASIO: If I understand your question, you’re wor-
ried that as we understand more and more of the neu-
robiological mechanisms that result in all forms of
behavior and all forms of mind processes, we some-
how get deprived of the authorship of those actions
and of those thoughts. 

Well, my first reaction is: if that comes to pass, so
be it. But I am not convinced that it is going to be
quite that way. Our last speaker referred to the idea—
attributed to James, Dewey, and Emerson—that you
can somehow force yourself into an illusion that you
are the author of those thoughts. And you can pre-
serve that illusory framework for the practical purpose
of being a human being in a society.

And it may be that we are already doing a lot of
this, given all those humiliations we have endured for
the past four centuries in terms of our notion of what
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we are and where we stand in the whole scheme of
things. 

GLANNON: Would we be deluded into thinking that
we were praiseworthy individuals if we simply
thought that way?

PATRICIA S. CHURCHLAND: Actually, I think it’s
quite reasonable to expect that nothing much will
change with respect to taking pride in one’s achieve-
ments, or being ashamed of one’s failures, or whatever
it happens to be. You don’t even need to do what Tony
was suggesting—namely, make a conscious decision
that you’re going to act as if you are a person. The
brain has already done that for you; it’s part of the
brain’s “user illusion,” so to speak. So I think you can
just carry on more or less in the usual fashion. 

But I think there will be times when self-under-
standing about how it is that you are the person you are,
and the factors that went into making you that person,
will deepen your understanding of yourself and allow
you a degree of freedom that you
wouldn’t otherwise have. So I see
the developments in neuroscience
as actually enhancing our sense of
self, rather than diminishing it or
taking power away from us.

STEPHANIE J. BIRD (MIT):
One of the things that really
concerns me as a neuroscientist
is that our internalized notions frame so much of
what we think are the questions to ask and what we
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recognize as the answers. So I’m wondering if you
all have some thoughts about how we can frame
questions that are less wedded to those notions.
Specifically, how can we more systematically and
reliably recognize and address the unconscious bias
inherent in our science?

CHURCHLAND: What the history of science sug-
gests is that you start with what you’ve got. You try to
identify the problem as best you can, and then you
bootstrap your way along, and you reconfigure your
question. 

Consider seventeenth-century physician William
Harvey. He investigates the heart to try to understand
exactly where and how the “animal spirits” are con-
cocted. That’s what motivates his work on the heart.
He comes to realize as he’s working on the heart and
trying to understand how it is that the animal spirits
are concocted there that the heart is just a pump. To
his surprise, Harvey recognizes that not only are the
animal spirits not concocted there but in all probabili-
ty “animal spirits” do not exist. So he comes out at the
end of his exploration having completely reconfig-
ured the question. Now, given the falsity of the “ani-
mal spirits” paradigm, Harvey wants to know the dif-
ference between arterial and venous blood, what
exactly the lungs do to blood, and so on.

Those sorts of surprising conceptual revolutions
happen time and time again, and we can see them in
neuroscience as well. For example, we don’t think of
memory, as many people did roughly one hundred
years ago, as a kind of uniform, big bank. Now we
know that there are many, many different kinds of
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plasticity, and that plasticity varies over time, and that
there are different systems, and so on. The concept of
memory has changed as a result of
research in neuroscience and psychology. 

So the general point is that there
isn’t any easy way to discover the
nature of reality behind appearances,
except to slog away at it and be pre-
pared to change your mind if that’s
how the facts go.

DAMASIO: I would second that. We are
at the point of marching forward with more and more
findings. Of necessity, our hypotheses will be recon-
figured as we continue. And they’ll probably be recon-
figured many times.

For example, we are now ready to accept that
emotions are important in our ethical behavior and in
our social behavior in general. There has been a dra-
matic change over the last twenty years, and especially
the last ten. Previously, there was an almost complete
exclusion of anything having to do with emotion—or
feeling, or consciousness—from the realm of neuro-
science. They simply could not sit at the table.

This was also true in modern philosophy until
recently. In fact, Ronald de Sousa exemplifies an
exception: he was talking about the value of emotions
in ways in which many contemporary philosophers
were not. We are going through a very big transforma-
tion, I think, both in philosophy and in neuroscience.

KENNETH F. SCHAFFNER: But I think one has to
be careful about how much diversity there is or isn’t.
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My sense is that there’s still a fairly strong cognitivist
bias in analyses in medicine and such. The informed-
consent approach that Jonathan was talking about rep-
resents that cognitive bias, which doesn’t really pick
up on the emotional dimensions. By diversity I mean
the appreciation of the role of the emotions in addi-
tion to cognitive factors.

I had mentioned that Appelbaum is resistant to
incorporating them into his instruments because he
doesn’t know how to test for them. So we might all
acknowledge their importance, but first we have to
grasp them and understand the right way to proceed.
And then not overreact. I had a sense in some of the
discussions that people were going to the other
extreme and saying, well, everything’s emotion.

ANITA SILVERS (San Francisco State University): I’d like
to go back to Pat Churchland’s very important notion
that having a neuroconscience means recognizing others

as having feelings and minds. I’m
not sure whether that’s a necessary
condition of having a neurocon-
science, or just a central notion, a
central ability of a neuroconscience.

I’m thinking about two differ-
ent pathologies in which individu-
als are not able to do this. But the
phenomenology seems quite differ-
ent in the two cases. People with

Asperger’s syndrome do not recognize others as having
feelings and minds. They are, however, able to train
themselves to follow certain kinds of social rules. They
do it on a basis, I think, quite different from individuals
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who are empathetic. Do they have neuroconsciences?
Individuals with traumatic brain injuries, however, at
least some of them, are also unable to recognize others
as having feelings and minds. But their phenomenolo-
gy seems to be very different—that is, their descrip-
tions of their awareness of other people are very dif-
ferent from the first case. And they have much less con-
trol over how they respond than in the first case.

So I wonder if you could talk a little bit about
this notion of recognizing others and provide some
more detail about what’s involved in that.

CHURCHLAND: To a first approximation, someone
lacking the capacity to recognize others as con-
specifics and as having similar pains and pleasure may
still be trained to observe the social norms. This just
reminds us of the importance of reinforcement—that
is, the value of reward and punishment in learning.
And it must play an absolutely crucial role in the
development of conscience.

I sometimes worry that we
approach these questions with a
messed-up paradigm. For example, we
make a distinction between the emo-
tions on the one hand and reason on the
other. We may suppose they are two
completely different categories: the
emotions are handled by one part of
the brain; and reason, a mechanism
that’s thought to act independently, is
handled by another. However, in neural reality, the
two are probably part of a continuum. So what we
call the emotions may simply lie at one end of the
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spectrum, with what we call pure reason—perhaps,
when we’re doing something like proving a theorem
or trying to be tremendously objective about our
data—sitting at the other end. They may not be two
completely different classes of brain function at all.
We’ll know better as the data from basic neuro-
science really start coming in.

The traditional bifurcation of emotion and reason
is of course extremely useful on a day-to-day basis,
especially in training children. It’s convenient to be
able to say, “Don’t let your emotions run away with
you;” “Don’t panic;” “Use your reason;” “Think it out.”
Nevertheless, my hunch is that this distinction is like
the medieval distinction between sublunary physics
and superlunary physics: the idea that the laws of
physics that applied from the moon down to the “cen-
ter of the universe” (namely, Earth), and different laws
that governed the properties of the perfect things
beyond the Moon. It turned out, after Kepler, Coper-
nicus, and Newton, that there was no distinction of
any interesting kind in the physics of the sublunary
realm and the superlunary realm. I suspect there is no
interesting psychoneural distinction between emotions
and reason.

Consequently I have this feeling that a big, big
reconception on the nature of decision and choice is
in the cards for neuroscience and psychology. It scares
the hell out of me, but that’s what I think is coming.

DAMASIO: I entirely agree. I used to say, in fact,
that emotion was in the “loop of reason.” In spite of
the fact that under certain circumstances some emo-
tions can be counterproductive and nonadaptive,
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emotions are packages of reactions that have been
well preserved in evolution. Emotions have an inher-
ent rationality, at least within a very broad number
of contexts, and are quite valuable in particular
environmental circumstances for the organisms that
exhibit them.

So emotions are the beginning of reasoning. But
of course they don’t operate effectively
when the environment and problems get
very complex—when the solution of the
problems requires a lot of creativity and
intelligence on the part of the operator.
It is in those circumstances that cogni-
tion gets in.

I have a sense that evolution took
another step for decisions requiring
what we call reason. I think, in fact,
that it added on elements to the
process. But emotion continued to be important,
for example, in narrowing down the decision-mak-
ing space—letting us get very quickly to some
choice that is highly biased by what we have
learned in the past about emotional reactions in
certain circumstances. So I really see emotion and
reason as continuous processes.

I wanted to make one other point. When we talk
about neurological conditions, whether it’s Asperger’s
syndrome or the result of traumatic head injury, we
fall into the trap of thinking that they are monolithic.
We talk as if certain things that people with those
conditions typically cannot do—for example, sense
feelings in others—are permanent impairments. And
that’s just not so. The circumstances—the context—
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can change the appearance of a symptom or suspend
it. Also, given the brain’s high degree of redundancy,
you have the possibility of compensating for the dam-
age with the work of other brain systems. These other
systems allow you to do certain tasks though maybe
not the same way or as well.

JONATHAN MORENO: In the unaccustomed role of
historian of philosophy, I think it’s worth putting on
the table another tradition that did a very good job of
not trading too much on the distinction between
rationality and the emotions—namely, the Scottish
“moral sense” philosophers Shaftesbury, Hume, and
Hutcheson. Much of what they had to say about the
even distribution of outliers from one culture to
another, in my understanding at least, is now being
confirmed by social psychologists and criminologists,
who have shown that most crime in any society is
committed by a small minority of repeat offenders.
This suggests that for most of us the emotions and
rationality work together rather well. 

FROM THE FLOOR (unidentified speaker): One of the
things about being an effective learner is that once
you’ve learned something you don’t want to have to
keep relearning it over and over again. We take in
new information, we respond, and then many things
become automatic. They seem to be beyond our
consciousness, beyond our free will—which appears
to exist in a narrow window of information process-
ing that is our consciousness. If that’s the case, then
free will is limited to our exposure to novel experi-
ence, novel concepts, novel questions—things we
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haven’t addressed before. I’m wondering if you
could comment.

CHURCHLAND: I don’t think that the only time I’m
exercising free will is when I’m agonizing, but for all
my “in control” behavior. I’m exercising free will right
now when my words are coming out of my mouth,
and I don’t have any chance to deliberate. If I do
deliberate upon my next utterance, then of course I
get tongue-tied and I make a real hash of it. The brain
is a dynamical system, and it’s extremely difficult to
predict moment by moment what somebody is think-
ing, what they’re going to choose, what their deci-
sions will be. So predictability and causality are not
the same. Some caused events are not predictable. The
way I think about the “domain of being in control” is
that it’s a region in which somehow or other, given
that the brain is a dynamical system, it has found a
certain kind of stability relative to the parameters we
know are important. 

SCHAFFNER: It doesn’t seem to me that your having
conditioned yourself into a set of habits, and these
habits’ inertia, is necessarily opposed to free will. It may
be that you self-identify with those habits and that’s
what you want to do. And in fact if those habits go
awry, you say, “Gee, I wish I could get back into that
way of doing things.” And that’s a second-order ques-
tion, not necessarily related only to the inertia of habits.

CHURCHLAND: That’s a good point.

JODI HALPERN (University of California, Berke-
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ley): I’ve worked for many years on a book about
empathy in the patient-physician rela-
tionship. The central question driving
my book is: What role does one’s own
emotion play in learning more about
another person’s emotion? In other
words, not just reading someone’s face
and saying that the person is angry, or
that the person is afraid, which we
know very well can be done from a

detached state of mind. But the idea that there’s
something very innovative within emotional experi-
ence that allows an openness to seeing things in new
ways raises a philosophical problem that I don’t
know an answer to, and I wonder if the philosophers
on the panel may have ideas about it: Could a co-res-
onant emotional state guide cognition toward infor-
mation about another person that would otherwise be
unattainable?  

DAMASIO: I just don’t see the two possibilities you
mention as competing at all. I see them as perfectly
compatible and, in fact, in sequence. Here’s why: I
make a distinction between emotion and emotional
experience, which I call feeling. I think that there is
an ordered way in which these phenomena have come
about, in terms of the evolution of biology, and the
individual’s own development.

I don’t think that when we have an emotion the
process stops there. The process continues with feel-
ing. And feeling in itself has repercussions in terms
of the way we operate. And of course, when you
talk about empathy, you talk not about an emotion
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but a feeling–the emotion is sympathy. There are, for
example, certain thoughts that are
co-evoked along with the feeling of
empathy. And there will be elaborations,
thinking elaborations, following on the
heels of that feeling. And all of those
will have an enormous impact on the
way you govern the subsequent behav-
ior. So I don’t see a conflict at all.

SCHAFFNER: Could you give us an
example of where these emotions have this kind of
innovative role?

HALPERN: A patient I’ve worked with has Guillain-
Barré syndrome, and as he was speaking to me it
became clearer and clearer that there was something
just very shaming in the entire experience. He was
paralyzed. He couldn’t move his body. This was a
very powerful man, whose wife and grown daugh-
ters were seeing him in this state, unable to move
anything and constantly being instrumented in the
hospital room.

Everyone saw him as just too tired or too weak to
be communicated with. I too began speaking to him
in a quiet voice, which was only making him quieter
and quieter. But I too started feeling incredibly embar-
rassed and ashamed—a resonant kind of shame. And
as I was feeling this shame, I started to think about his
words in a different way, and I started to realize that
I’d better change my tone. And it pushed me to start
talking to him in a much more assertive way, and ask:
What’s really bothering you about the way we’re
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treating you here? What’s bothering you about the
experience? This made him much more comfortable,
and able to speak to me in a very angry way about all
the doctors, nurses, and students interrupting him.
And he just changed completely in his ability to com-
municate with me.

But I think that if I hadn’t felt this shame, which
apparently many other people did not feel or weren’t
conscious of, it wouldn’t have redirected me. So that’s
an example. 

SCHAFFNER: It’s helpful. I think what we need to do
in this area is to focus on good prototypes and exam-
ples so that we can begin to build the right kind of
language and make the right distinctions.

MORENO: What Jodi’s bringing to our attention is a
debate within clinical bioethics between people who
support what is sometimes called the “care perspec-
tive” and those who are more interested in doing clini-
cal ethical reasoning through casuistry or through the
vaunted principles of bioethics with self-determina-
tion as the trump. 

COLIN BLAKEMORE (University of Oxford): I
wonder if the panel members could give their views
on the distinction that Ken drew between sweeping
and creeping determinism. Personally, I think I’d
rather be a sweep than a creep. Sweeping determin-
ism has actually been rather useful as a tool. In our
explanations of the rest of the world, it underpins
the scientific method; science has tackled many com-
plex problems before, moving from ignorance to
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deterministic explanation. As thinking beings, we all
realize the worries and the social consequences that
would spring from a deterministic account of human
behavior. But really, what are the alternatives?

SCHAFFNER: When I said that I didn’t want to
accept sweeping determinism, I called it a metaphysi-
cal thesis. And I don’t dis metaphysics. I do meta-
physics a lot. I’m a pragmatist, so it plays an important
role in my philosophical approach. I just didn’t want
people to think we had that kind of sweeping reduc-
tionism on the horizon in the area of the neuro-
sciences. That was one point.

The other point I made was that it was ground-
work for methodological approaches. People do
believe that there’s some kind of a basic level, and
they try to get to it. On the other hand, they don’t
ever really get there. There are always these patchy
results, but they’re guided by a background monism of
some sort. A metaphysical claim doesn’t have much
power in the laboratory except as a methodological
rule, but it’s a prime mover for practical advances, even
breakthroughs. 

CHURCHLAND: I take a different view from Ken
on this. I think that what you want to do in science
is look for reductions. To get explanations and
understanding you really do want to go from the
macro levels to the micro levels, and then from each
micro level to the next micro level. Determinism
(events are caused) is a guiding methodological
principle, and I don’t really think of it as metaphys-
ical but simply as an empirical hypothesis. However,
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we know that at the subatomic level there’s reason
to think that determinism may not obtain. But
beyond that it does obtain.

I don’t think that in neuroscience we’re going to
be able to explain something like temperament or
storage of a memory in terms of something more

basic than neurons. So I guess I am a
sweeper in Schaffner-speak. It looks to
me like a very reasonable empirical
hypothesis that that’s the way the
world works. It might turn out that
there are odd forces here and there, or
that some of your explanatory hopes
will be thwarted because the mathe-
matics is too hard. But I don’t place
much significance on the so-called
patchiness of the sciences. I think that
philosophers, by pointing out that this
part isn’t complete and that part isn’t
complete, have tremendously

overblown the difficulties of getting reductions. I
always want to say: Well, we’ll get there. We’ll just
keep hacking away at it on the assumption, reasonable
enough given the history of science, that eventually
we’ll get the answer or to a good approximation.

FROM THE FLOOR (unidentified speaker): Dr. Damasio
described very nicely the patients who had early
injuries in the orbitofrontal cortex and then exhibit-
ed antisocial behaviors through their lives. Do you
think those patients are, in the sense of Dr. Church-
land’s remarks, out of control? Do they lack free will
for their moral choices? Second, if one were to do a
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good functional neuroimaging study and show vari-
ability among intact brains in the engagement of
these same systems during moral decision making,
would one then have a measure of variability among
humans in their capacity for moral choice?

DAMASIO: Those are both good questions. By the way,
over a period of some two and a half years after publi-
cation of those first two cases, a couple of dozen other
cases have surfaced. And that’s exactly what we wanted
when we published those two cases, because we were
certain there would be others out there.

In the patients I have seen, I’d say that they can
be described as out of control. Again, they’re not out
of control in every circumstance, in every context, but
they are out of control a good part of the time
regarding what we would describe as ethical behavior. 

If I understood your second question correctly,
and combining it with Pat’s suggestion of a parameter
space, I do think it will be possible to find some kinds
of parameter combinations that will be reflected, for
example, in imaging patterns. I’m just a little bit worried
about jumping too quickly from one to the other. There
are many pitfalls in the ways we set up experiments and
analyze the data from any functional imaging experi-
ment, even if you’re doing the best you possibly can. 

Still, I entirely agree with Pat that we do what we
can. We’re making progress. But don’t expect that
we’re going to capture the entire reality and the entire
realm of possibilities right away. 

HOWARD FIELDS (University of California, San
Francisco): I just wanted to add something to the
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point that was raised by Colin and addressed by
Patricia. It is that reductionism and determinism are
different. The key thing about the nervous system is

that you cannot find the explana-
tions for behavior by looking
only within the brain. Some of
the causes will be intrinsic, others
extrinsic. So, as an example of an
intrinsic cause, if I lower the glu-
cose concentration in the hypo-
thalamus, I’ll elicit feeding behav-
ior in animals. But particular

feeding behavior will be determined by the presence
of food and the location of food (extrinsic causes). At
the human level, what I eat depends on what’s avail-
able, and how I eat depends on who I’m eating with. 

DAMASIO: I think that’s a very good point.

CHURCHLAND: Yes, that seems entirely reasonable. And
ultimately, of course, that should be part of the story. But
getting all those details is going to have to wait. 

DAMASIO: That’s why I was saying at the begin-
ning that one should not be worried that we are
looking for mechanisms related to ethics in the brain.
That’s simply a very good place to start; it doesn’t
mean that what we call ethics is generated by brain
phenomena alone. It’s obvious that the collective
interactions of individuals—and in the case of
humans, the interactions within a culture—have
shaped those phenomena to begin with, and are
shaping them still. 

At the human level, 
what I eat depends 
on what’s available, 

and how I eat depends
on who I’m eating with.
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ALBERT R. JONSEN: As the chairman of this ses-
sion, I am going to authorize myself to make the final
comment. My intent is to put this entire discussion in
the wider context of intellectual history. Its extreme
generality verges on parody, perhaps, and invites chal-
lenges from informed persons, but I believe it contains
some truth. Until recently, the primary concern about
determinism in the history of thought was about
providential determinism in the major philosophical
and religious traditions. By “providential determin-
ism,” I mean the way in which some universal divine
reality determines the fate and behavior of human
beings. Hindu karma is clearly a deter-
minism. Stoicism taught a cosmic deter-
minism. Early Christian theologians,
affected by Stoicism, debated how an
omnipotent deity and personal sin were
compatible ideas. The theologians of
the Reformation argued about predesti-
nation. It is only since the Renaissance
that the determinism debate has turned
to what might be called embodied rationality—that
is, how do the apparently “spiritual” functions of
rational thought and free choice fit within a material
body and world? Our discussion today is a version of
that post-Renaissance debate. Yet our discussion takes
a new, perhaps postmodern turn. The older cosmic
question could not be falsified by any empirical evi-
dence whatsoever. Theological claims about a
supreme power of the cosmos or of an almighty deity
cannot be proven or disproven by data. However, this
post-Renaissance and postmodern question appears to
depend radically on evidence. There are many ways to

We may be on 
the verge of a 
rather new way 
of thinking about 
an old problem.
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support and to counter the statements made this
morning by appealing to empirical data. The particu-
larly postmodern form of the question arises from the
vast and increasing torrent of data about mind-body
function. We may be on the verge of a rather new
way of thinking about an old problem.

w
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BARBARA A. KOENIG: We heard a lot in
the first session this morning about what
neuroscience may tell us about human
nature. Now we turn to a more concrete
discussion of some of the social implica-
tions of neuroscience. In particular, study-
ing the brain offers a seductive promise of
prediction—the ability to make assess-
ments about people and their motivations,
desires, and characteristics. For example, it
might be possible to predict the onset of
someone’s poor cognitive functioning
later in life.

Predictions will span a range of other
domains as well, including future ill health,
potential success in school or employment,
violent behavior, or even addiction to
drugs. As one of the few social scientists at
this meeting—I’m an anthropologist—
I’d like to make the important point that
whether or not those predictions prove to
be scientifically accurate may be less

Barbara A. Koenig,
Session Chair

Associate Professor of
Medicine and Executive

Director, Stanford University
Center for Biomedical Ethics

Daniel L. Schacter
Professor and Chair of the
Department of Psychology,

Harvard University

William J. Winslade
Professor of Philosophy and

in Medicine, University of
Texas Medical Branch at

Galveston

Henry T. Greely
Professor of Law and

Director of the Center for
Law and the Biosciences,

Stanford University

Brain Science
and Social Policy

Session

II

2_ses2_pp61-94r.qxd  1/17/2003  10:18 AM  Page 61



important than our belief in
their power. 

So this session charts the
range of social policy issues
that will be affected by our
belief in the possibilities of
neuroscience to both explain
human nature and predict the
future. Of special concern will
be the drawing of boundaries
between the normal and the
pathological—a truly important
issue in the social policy arena.
Our speakers today will focus
in particular on law, education,
and health care.

We’re going to start with Daniel L. Schacter, a
psychologist, who works on psychological and biolog-
ical aspects of human memory. He is a professor of
psychology at Harvard and also serves as chair of the
Psychology Department there. His most recent book is
The Seven Sins of Memory: How the Mind Forgets and
Remembers, and that is his subject today as well. 

The second speaker will be William J. Winslade,
who is a lawyer and a psychoanalyst. He is a professor
of philosophy in medicine, and he’s in several depart-
ments—Preventative Health and Community Medi-
cine, and Psychiatry and Behavioral Sciences—at the
University of Texas Medical Branch at Galveston,
where he is also a member of the Institute for the
Medical Humanities. He’s coauthor of the book Clini-
cal Ethics (with Al Jonsen), and his most recent book is
called Confronting Traumatic Brain Injury, which will be
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his topic today.
And last we’ll have my colleague Henry Greely—

we’ll always think of him as Hank Greely—who is the
Carlsmith Professor of Law and a professor, by cour-
tesy, of genetics at Stanford University. I’m pleased to
say we’ve worked together for almost ten years. Hank
directs the Law School’s Center for Law and the Bio-
sciences, and he has had a great deal of experience
with policy, including service on California’s Advisory
Committee on Human Cloning.

w
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The Seven Sins of Memory: 
Implications for Science 
and Society

SUMMARY: Dr. Schacter elaborated on four of what he
calls the seven sins of memory that he said had particu-
lar relevance to neuroethics issues. If drugs existed that
could reduce transience—the decreased accessibility of
memories over time—they would raise equity questions
in such settings as schools and workplaces. Absent-
mindedness provokes legal issues of just who or what is
responsible for a damaging oversight. Similarly, misat-
tribution may cause individuals to be wrongly accused
(though early research indicates possible long-term
potential for separating true from false memories). And
persistence—the retention of undesired memories—
could be eased with available drugs. Should those
drugs therefore be administered, say, to victim of a vio-
lent crime or a disaster relief worker? 

DANIEL L. SCHACTER: Memory, of course, is not
perfect. There’s nothing controversial about that. But
it’s mostly in relation to the imperfections of memory
that interesting questions arise with respect to neu-
roethics. One way to organize these various imperfec-
tions is to think of them in terms of seven fundamen-
tal categories—what I refer to as the seven sins of
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memory. Let’s just quickly walk through all seven, and
then I’ll focus on several of them with respect to their
implications for today’s proceedings.

The first three sins have to do with different
kinds of forgetting. Transience refers to the fact that,
all else being equal, memories tend to become
decreasingly accessible over time—certainly a promi-
nent type of forgetting. The second “sin,” absentminded-
ness, refers to lapses of attention that often result in
forgetting to do things, and it’s largely distinct from
transience. The third of the forgetting “sins” I call
blocking, which refers to the temporary inaccessibility
of stored information—tip-of-the-tongue states and
the like. 

The next three sins have to do with various kinds
of memory distortions—instances in which memory
is present, but wrong. Misattribution occurs when we
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link memories to an incorrect source, resulting in a
phenomenon called false recognition, which I’ll talk
about later. Suggestibility refers to implanted memories—
when, as a result of misleading suggestions, people
come to remember events that never happened. Bias
refers to the fact that we often distort our past in refer-
ence to current knowledge and beliefs. 

Finally, persistence refers to unwanted recollections.
This is kind of the flip side of transience, when we
want to forget but can’t; usually it’s the result of some
kind of emotional experience. 

Of the sins that I think have some of the most inter-
esting potential connections to this conference, let’s start

with transience. It is often represented
by the Ebbinghaus forgetting curve—
from the classic experiments of the
German psychologist Hermann
Ebbinghaus back in 1885—which
basically shows that as time passes
memory tends to degrade or
become less accessible. A pursuit of
many researchers now is a drug that

would interfere with this transience curve—to keep us “up
here” as time passed after learning, rather than coming
“down there.” We don’t have such a memory-enhancing
drug yet, but if and when the time comes—and it’s more
likely when than if—a lot of questions will arise. 

To begin with, who would take it? Should we all?
If a memory-enhancing drug were able to help children
function better in school, would you want your child
taking it? If the child did not take such a drug, would
he or she risk falling behind classmates? What about in
business or other job-related settings? For example, to
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get a job, you know that improved
retention of information from a
memory enhancer would give you an
edge—assuming that the other can-
didates aren’t taking one too. 

Absentmindedness is a different
type of forgetting from transience.
It’s caused not so much by the grad-
ual fall-off of memory over time but
rather by the failure to pay attention
when we carry out an act—resulting
in such irritating lapses as forgetting
where we put our keys or glasses—
or by being so concerned with other
things, or by simply functioning on “automatic,” that
we forget to carry out the action we meant to.

For example, a few years ago Yo-Yo Ma left his
$2.5 million cello in the trunk of a cab. He had just
taken a ten-minute cab ride, got out, paid the driver,
walked away, and only a few minutes later realized he
had absentmindedly forgotten his cello. Now, this was
presumably not a case of transience. If you had said to
him as he was leaving the cab, “Yo-Yo, where’s your
cello?” presumably he would have said, “Oh, it’s in the
trunk.” The information hadn’t faded out of memory.
Rather, preoccupied with other things, he hadn’t given
himself a reminder to carry out the action of asking
the cab driver to get his cello. Fortunately the New
York City police got on the case and he was reunited
with the instrument by the end of the day. 

But other, darker manifestations of this same
basic absentmindedness can raise some interesting
ethical questions. Last summer, a woman in Sioux City
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drove to work in a minivan with her infant daughter,
then went to her job while forgetting about the pres-
ence of the baby in the back of the van, where she
remained the entire day. Unfortunately, the infant
died.

Now the question in such cases is, What or who
is the responsible agent? When we look at the Ebbing-
haus forgetting curve and think about transience, we
say, Well, that’s just the property of memory; there’s
really nothing I can do about that. But when we see
these absentminded kinds of errors, there’s more of a
tendency to blame the individual rather than the mem-
ory. The responsibility is on you for arranging things
so that you don’t forget.

In this case the woman was prosecuted criminally,
which was surprising to many people. However, the
judge concluded that this kind of forgetting, like
other kinds of forgetting, should be viewed as a kind
of involuntary process—that the woman simply for-
got her child and therefore was not to be held crimi-
nally negligent. Still, I think there’s a larger issue here
about who is responsible for various kinds of memory
failures, from whatever cause. 

Memory distortion—when memory is present but
wrong—has already had major legal implications,
resulting particularly from misattribution: attributing
memories to an incorrect source, resulting in false
recognition. A concrete example is the story of the
psychologist Donald Thomson, a memory researcher
from Australia, who a number of years ago was
accused by the victim of a brutal rape as being the
perpetrator; the police were led to Thomson on the
basis of a detailed and accurate recollection of him
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provided by the raped woman.
Fortunately, Thomson had an airtight alibi. He

could not possibly have committed this rape
because at the moment it occurred he was giving a
live television interview on, of all things, memory
and memory distortion. Ironically, what had hap-
pened here was a classic though extreme case of
memory misattribution. The woman had actually
been watching the interview and then had been
raped by an intruder; she merged her memory of
the ordeal with that of Thomson’s face from the
television screen. 

But although Thomson himself escaped prosecu-
tion, this case raises a more gener-
al issue. As we know, much of
legal testimony depends on the
memory of eyewitnesses, which is
not always accurate. What if we
had, through our new functional
neuroimaging techniques, a way
of detecting whether a memory
was true or false? Would we want
to use it to help adjudicate cases
such as Thomson’s—when the witness is not con-
sciously lying, he or she is absolutely sure of the (pos-
sibly false) memory, and there isn’t such an airtight
alibi? 

It turns out that there are experimental ways of
inducing misattribution errors of this kind, discov-
ered by Deese back in the 1950s and revived by
Roediger and McDermott in 1995. Basically what
you do is present people with a list of words or
terms—such as candy, sugar, good taste—that are all
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related to a word that doesn’t appear, such as sweet. If
I ask them later about an unrelated word, such as
point, they’ll likely recall, accurately, that it wasn’t on
the list. But if I ask them about a critical lure such as
sweet—the word on which all of the word associa-
tions converge—I’ll get extremely high levels of false
alarms on that theme word, accompanied by high
confidence. 

When people are very confident in their memo-
ries, how can you tell the difference between a true
memory (in our example, of a word like taste) and a
false memory (of a word like sweet)? Brain-imaging
studies we’ve done over the past few years indicate
that by and large the same regions of the brain tend
to activate for both—but under certain circumstances
some differences are noted. One recent study we did
collaboratively with Roberto Cabeza and published
last year in the Proceedings of the National Academy of
Sciences focused on a brain region that’s of particular
interest to memory research. This is the medial tempo-
ral lobe, which includes the hippocampus and the
parahippocampal gyrus. 

The hippocampus responded pretty much the
same to words that subjects were convinced had been
on the list, whether this was actually true or not. But
we did see a difference in the more posterior part of
the medial temporal lobe, the parahippocampal gyrus,
which responded nicely to words, like taste, that really
had been there, but treated the false word sweet like a
new and unrelated word. This is only one study, of
course, but at least now we see that there are differ-
ences between true and false memories in the brain, at
least under some circumstances. 
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Can we now use these imaging techniques, in
legal and other settings, as a device to tell true from
false? Given the current state of research, definitely
not. For one thing, we don’t see these differences reli-
ably in individuals—we usually have to group the data
in order to see any patterns. And they’re very sensitive
to changes in experimental conditions and context.
But in principle, it’s possible that twenty, fifty, one
hundred years from now, imaging devices may be
available that could be used in these ways. So I ask the
group whether this is a desirable goal for the future,
and if so, how one might think about overseeing the
development of such techniques.

Finally, I would just quickly mention that regard-
ing the last of the seven sins—persistence, or the rec-
ollection of often-traumatic events that people cannot
forget but would like to—there has been some
progress. The research of people like Jim McGaugh,
Larry Cahill, and others has shown that certain phar-
macological agents can interfere with the development
of these intrusive memories. 

So now we are at a stage where people are start-
ing to grapple with the use of such drugs. Is it a
good thing, for example, to give a rape victim a
beta-blocker, which has been shown in the laborato-
ry to blunt the force of emotionally arousing memo-
ries? Or to administer such a drug to an emergency
worker before he or she goes to a disaster scene
that’s likely to result in disturbing recollections?
This is something that’s much closer to reality than
the distinction, through imaging, of true and false
memories, and we’ll need to deal with it sooner
rather than later. 
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Question and Answer

MICHAEL WILLIAMS (Johns Hopkins University):
I’m an intensive care neurologist, so I don’t deal with
Alzheimer’s disease a whole lot, but certainly treat-
ments for it are out there. How would you relate that
to transience and your suggestion that we could have
memory-enhancing drugs?

SCHACTER: I think that in cases of memory pathol-
ogy—overt memory disorder—any ethical issues
regarding an effective treatment are less pressing
because there we have a disorder that’s impairing the
individual’s ability to function and may eventually
result in the loss of one’s entire sense of self. So I
don’t see a big issue about using it, other than the
usual kinds of questions about side effects and so
forth. Stickier questions arise, though, if it’s possible
to improve people’s memories from their baseline, or
normal, level of function. 

RONALD DE SOUSA (University of Toronto): Can
you make clear your views on using the distinction
between hippocampal and parahippocampal reactions,
if indeed this results in a reliable test for true and false
memories? I should have thought you’d want to use it
in court to exonerate people much the same way we
use DNA evidence.

SCHACTER: Let me first elaborate a little bit about
the findings. We had conducted previous studies in
which we had seen no difference anywhere in the
medial temporal lobe between true and false memories
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in that word-list exercise. But in other behavioral work
we found that you can improve the subject’s recogni-
tion of words that really were on the list—and reduce
the likelihood of the subject’s responding to false
lures—by making the presentation of the items a little
bit more perceptually distinct. For example, you can
present some of these words along with pictures, or
tell the subject that it’s important to link each word
with the person who presented it. That way, when a
word that really was on the list pops up, he or she may
have a little perceptual tag in memory to enable the
separation of true from false. And that is in fact what
we found behaviorally and also neurally: the parahip-
pocampal region seems to show stronger activation
when perceptual qualities of the stimulus are main-
tained between study and test.

Now, coming back to your question about the
implications of this. Given that the finding seems to
hinge on a critical set of conditions being fulfilled,
even if we saw distinctive results in every single sub-
ject, we couldn’t control the real-world situation. We
wouldn’t know whether sufficient perceptual encod-
ing accompanied the memories of interest. That
would make me very wary about going into a court-
room with such a technique. It will be a long time
before we’re in any position to use it outside purely
experimental studies.

w
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Traumatic Brain Injury and
Legal Responsibility

SUMMARY: Dr. Winslade described what he considered
to be a major omission in the criminal-justice system:
the failure to take the accused’s frequent condition of
traumatic brain injury into account. He cited two
cases—one of fifteen death row inmates, and the other
of an unfortunate young man rendered behaviorally
incompetent by an automobile accident—both of
which illustrated the need for law and medicine to
work together to produce more appropriate, humane,
and fair outcomes. He argued that while future scien-
tific advances could potentially be of great value, the
legal system has yet to begin implementing what has
already become available.

WILLIAM J. WINSLADE: Following up on what Pat
Churchland and Ken Schaffner said, I’m going to talk
about being in control and out of control as a result of
traumatic brain injury; I will also briefly discuss excus-
ing conditions and mitigating circumstances as well. 

It’s well known that serious traumatic brain injury
can cause all sorts of cognitive, personality, emotional,
and behavioral changes. I included in the conference
readings a fascinating and important article by
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Dorothy Otnow Lewis, published in 1986, about a
study done in 1984 with fifteen men on death row.
They were the next fifteen people scheduled to be
executed and were chosen for that reason alone.

Lewis did neurological, psychiatric, and psycho-
educational studies of these death row inmates, and
the only part that’s relevant to my presentation today
is the fact that all fifteen of them had suffered serious
traumatic brain injuries. Nobody had taken their brain
injury into consideration either in their defense or in
their sentencing. The point of her article, which is
quite convincing, is that this information ought to be
taken into consideration in determining how to
respond to someone who has committed murder.

I thought, “Well, surely this has been taken care
of by now” when I was invited two years ago to give a
talk to the National Public Defenders Meeting.
Among the 800 public defenders from around the
country who were present, I found only a handful
who had ever heard of this article, much less taken
into account the effects of traumatic brain injury on
the people they were defending on murder charges.
The law lagged way behind even clinical scientific
investigation, not to mention the more sophisticated
neuroscientific work of the laboratory. 

The law has to become much more aware of
recent scientific developments. After all, DNA testing
(which has been mentioned at this conference) has
caused a revolution in the law because now we can
find out whether somebody did or didn’t do what
they were accused of doing, based on reliable scientif-
ic evidence. Admittedly, the science of the brain is a
much more complicated matter. Still, some legal
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awareness of what scientists do
know could make a big differ-
ence in the justice system and
for affected individuals and
families. Here is an actual case: 

John was a normal guy
who in the early 1970s was in
his early twenties. He had a job
and was working his way
through the different phases of
his father’s company. Actually,
he was about to inherit the
company. But then he had a
horrible car accident. His girl-

friend was riding with him, and she was killed. John
himself was in the hospital for eight months before he
recovered from all his physical injuries, and when he
was released from the hospital, he had changed. John
had been a normal guy and now he was a paranoid.

In fact, he became a fulminating paranoid. John,
who had moved back into his parents’ home because
of all of his physical handicaps, believed that there
was a Czechoslovakian conspiracy to kill his father.
One day he was at the drugstore with his mother
when she was picking up some medication for his
father. The pharmacist said to her jokingly, “What are
you going to do with all that rat poison?” John decid-
ed that his mother was part of this conspiracy; he
went home and promptly shot and killed her. Until
that horrible incident there had been no conflict in the
family; John had gotten along well with his parents.

John was evaluated by a number of prominent
psychiatrists in Southern California at the time. He did-
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n’t have a trial; he was just sent directly to the mental
hospital. He was diagnosed as an insane schizophrenic.
His father persisted in trying to get him released from the
psychiatric hospital because he didn’t believe that John
was truly insane. Obviously something was wrong, but it
wasn’t that he was mentally ill. After about five years, his
father did get him released, but then John got in trouble
again. In response to an argument with a neighbor, he
fired a rifle in the air. He was sent back to the mental hos-
pital, where he remained for twenty-eight years. 

Over time, many of John’s psychotic behaviors
resolved, even without effective psychiatric treatment.
When I and a group of other people evaluated him, it
was clear that nobody had ever before evaluated his
brain injury—not at the beginning and not during the
twenty-eight years he had been in the hospital. And
now that he was about to be released, the State of
California first wanted him to pay
an $800,000 bill for his long,
though involuntary, hospitalization,
during which he did not receive
appropriate medical care. 

The “happy ending” is that we
negotiated to eliminate most of the
charges, but John might have bene-
fited far more—and avoided much of
the long and perhaps largely unnec-
essary confinement in that hospi-
tal—if there had been a careful
neuroscientific evaluation. It might
have been possible to determine whether his brain was
out of control because of the brain injury or because
of mental illness, or whether he was just mad at his

If brain science…can 
give us better diagnostic 
evaluation, better 
therapeutic efficacy, 
or better predictive
power, these outcomes
will significantly change
the way we look at 
criminal justice.
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mother and acting out a Freudian fantasy of homicidal
delusion. Who knows? But the point of these examples,
the death row inmates and John, is to say that if brain
science, including neuroimaging and other technolo-
gies, can give us better diagnostic evaluation, better
therapeutic efficacy, or better predictive power, these
outcomes will significantly change the way we look at
criminal justice. 

For example, if we had properly diagnosed a
brain-injured man on death row, there might have
been the mitigation of punishment that Ken Schaffner
talked about and that H.L.A. Hart recommends for
somebody who may well have been out of control.
And a thorough brain analysis might also show that a
person who claimed to have a brain injury didn’t have
one at all. So it isn’t that better assessment is just
going to free people from responsibility; it will help us
learn whether they are capable or incapable of con-
trolling their conduct.

The law has a cognitive bias, and its most extreme
form is the M’Naghten rule. According to this doctrine
you can’t be found “not guilty by reason of insanity”
unless you don’t know that what you’re doing is
wrong. Andrea Yates was found guilty under the
M’Naghten rule because it was deemed that she
indeed knew right from wrong and knew that her
conduct was wrong. Clearly this was someone in emo-
tional chaos and out of control. It may be a much
more difficult task to show that somebody should be
exonerated from legal responsibility because of brain
injury or other brain dysfunctions. But at least there
would be a basis for trying to assess, on the spectrum
of control, how much control a person actually had
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over his or her conduct. 
As we move into the more troubling area of pre-

dicting behavior, even there we can benefit a great
deal from successful work in the neurosciences. Take
John, for example. It’s quite possible that we would
have found, in spite of his condition, that this was
someone whose behavior required that he be incarcer-
ated. But instead of sending him to a psychiatric hos-
pital where he didn’t get the treatment or the rehabili-
tative support that he needed, we might very well have
been able to address his underlying condition and
modify the management and the incarceration.

When I interviewed him after his twenty-eight
years in the hospital, it was clear that he wasn’t some-
body who was ready to just go right back out on the
street; his ability to control his conduct had been per-
manently impaired as a result of his brain injury. So
he had to have a sheltered living environment, and he
had to have follow-up care. The mental health profes-
sionals of the state psychiatric hospital realized early
on that John did not belong there. The irony was that
he actually had the resources to get the services he
needed if he could ever have gotten out of the institu-
tion, but the state was trying to keep him from leaving
simply because he hadn’t paid the bill that he shouldn’t
have had to pay in the first place. 

Analogous to DNA testing, to the extent that neu-
roscience can provide reliable and objective evidence,
this testing method is going to make the criminal justice
system both fairer and more appropriate in its response
to people who commit crimes. I can’t do anything about
the adversary system, which distorts anything that is
going to be introduced into a criminal trial, especially
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one that’s highly emotional. So if you think about John
killing his mother, or Andrea Yates killing her five chil-
dren, it’s very likely that all sorts of extraneous factors
will enter into the decisions of a jury or judge as to
whether or not someone is legally guilty. 

But at least one of the things we should strive for
in thinking about the implications
of neuroscience is to improve the
criminal justice system—make it
more appropriate, fair, truthful, and
honest—notwithstanding the
impediments that the adversary sys-
tem will inevitably impose on it. Of
course, there’s always a danger of
premature intervention or prema-
ture scientific claim. But in my
experience, at least in this area of
traumatic brain injury, the law has
been very slow to profit even from
knowledge that’s already out there.

So I’m hoping that genuine scientific advances will help
it toward better insights in the future.

Question and Answer
STEVEN HYMAN (Harvard University): Let me just
ask for a clarification. One of the things you said
about the John case, which was very good, was that it
sounded like this unfortunate soul wasn’t well evaluat-
ed and that you would have treated him very, very dif-
ferently—more humanely and appropriately—and
when he got out things might have gone better. But I
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think we have to worry about our ability to actually
evaluate these patients. I would argue that we need a
good dose of humility—that we’re really quite far
from being able to map things like intentionality onto
almost any MRI or set of neuropsychological tests.

WINSLADE: You want me to be more humble?

HYMAN: No, no, no. I’d just like to get your sense of
where we really are in terms of any kind of objective
test that could exonerate somebody. 

WINSLADE: I completely agree
with everything you said. I was
pushing, speculatively, toward the
future. In John’s case and in the case
of Dorothy Lewis’s studies, the
point was that nobody was even
looking at traumatic brain injury at
that time. And what troubles me is
that nobody’s looking at it very
much now either, even though there are things that can
be done from a clinical evaluation point of view that
would be relevant, though not decisive. I think it would
be very interesting to explore the next step—to combine
clinical evaluation with whatever available evidence there
is from more sophisticated forms of neuro-imaging. 

MELANIE LEITNER (AAAS Fellow): Here’s one
question that’s hard and another that’s even harder.
How do you look at drug addiction? Is it an illness
that should be considered when evaluating individu-
als in the legal system? And the second question is,

If we found that a huge
percentage of our 
incarcerated individuals
truly were brain injured,
what would we do with
that information?
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What if we do become more effective at detecting
brain injury? It’s a double-edged sword, because
while it might make us more likely to excuse an indi-
vidual, it means we’re also less likely to rehabilitate
that person, even assuming that our criminal system is
rehabilitative. So if we found that a huge percentage
of our incarcerated individuals truly were brain
injured, what would we do with that information? 

WINSLADE: With respect to your first question
about drug addiction, I don’t have enough expertise
to say anything about it. With respect to brain injury
among people in prisons, they do in fact have a very
high prevalence of brain injury, and I’m not sure
what we should do about that. But we haven’t even
begun to address it. The condition is certainly relevant
to the question of whether or not individuals can
control their conduct; and from the criminal-justice
system’s point of view, ability to control your con-
duct is a necessary condition for being found legally
responsible. Still, I think we have a lot to learn, fol-
lowing Ken Schaffner’s point about the difference
between excusing and mitigating circumstances and
H.L.A. Hart’s wise observations on how to implement
that knowledge. As a practical matter, it’s a very diffi-
cult task. 

w
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Neuroethics and ELSI: 
Some Comparisons and
Considerations

SUMMARY: Professor Greely compared some of the likely
ethical, legal, and social implications of neuroscience
with similar effects, already being studied, of genetics.
He discussed three subjects in particular: prediction,
human cloning, and determinism/essentialism. Neu-
roethics issues will arise in each area, some of them
similar to those of genetics, and others unique to the
brain. Outcomes will depend heavily on future scientific
results, as well as decision makers’ belief systems. If
advances in neuroscience are as far-reaching as current-
ly expected, neuroethics will be an important field.

HENRY T. GREELY: As we have heard,
“neuroethics” is a new term. A word-
smith can launch a new word on the
ocean of the language, but whether it
sinks immediately or flourishes is large-
ly beyond his control. I want to discuss
the question, What is the likely future of
neuroethics? Will it become a field or
subfield of bioethics or will it be just
one more area in which existing disci-
plines explore the social implications of

Dr. Henry Greely, Stanford 
University.
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new technologies? A good precedent for comparison
is the field that explores the ethical, legal, and social
implications of human genetics (ELSI), an area that
has been pursued through well-funded investigations
for the past decade.

What lessons can we draw from ELSI for neu-
roethics—the study of the ethical, legal, and social
implications of neuroscience? Most of today’s discus-
sion has focused on issues of free will, determinism,
and criminal responsibility. Those are tremendously
interesting and important questions, but neuroscience
may affect society in many other crucial ways that are
not captured in those big questions. In genetics, one
can divide such issues into six broad categories:
genetics and identity, the effects of genetics in reveal-
ing the past, the effects of genetics in predicting the
future, the manipulation of genes, the ownership and
control of genes and genetic information, the cultural
effects of genetics, and the consequences of genetics
for our culture.

With the possible exception of the first—identi-
ty—you could substitute neuroscience for genetics in all
those categories and have meaningful sets of ques-
tions. I want to demonstrate this with three exam-
ples—prediction, human cloning, and issues of deter-
minism or essentialism—before ending with some
comments on whether anything like an ELSI program
in neuroscience is likely to happen. 

The first issue, prediction, is actually very easy to
talk about in neuroscience. Neuroscience and genetics
not only aren’t entirely separate in this report, they’re
largely overlapping. One of the best examples of pre-
dictive genes is the alleles (genetic variants) that cause
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Huntington’s disease. Neuroscience and genetics inter-
sect in this neurological disorder. In thinking about
how people might use predictions made from neuro-
science, it’s useful to distinguish between the prenatal
and postnatal predictors. 

Prenatal prediction would use information obtained
from neuroscience to aid in decisions about whether to
abort a fetus, to implant an embryo (through preimplanta-
tion genetic diagnosis), or to mate
with a particular person. Such choices
would be aimed at producing proge-
ny that have normal capabilities,
“supernormal” capabilities (in cases of
enhancement), or “subnormal” capa-
bilities (as in the recent case of a deaf
couple who decided to have a deaf
child). These issues of prenatal choice
are affected by whose choice you’re
talking about. Is it the choice of
the parents? Is it the decision of
the state? Or, in an area that I think
is underanalyzed, is it the choice of
parents who are heavily influenced, one way or another, by
the state? To the extent that neuroscience can tell people
something meaningful about their likely progeny—possi-
bly at the embryo stage but more likely at the fetal stage—
the kinds of issues that we’ve confronted in genetics will
have to be confronted in neuroscience as well. 

Similarly, questions of postnatal prediction will
be important. We think of this most commonly in
human genetics in the context of highly penetrant
late-onset diseases, such as, for example, Huntington’s
disease. As far as we know, if you carry one copy of
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the genetic variation that causes Huntington’s disease,
the only way not to die from that disease is to die first
from something else. It is an extremely powerful allele.
In that situation, there may be some advantage to self-
knowledge in improving your ability to plan your
future. Also, one hopes for eventual treatment or pre-
ventive interventions, though none exist now. But this
knowledge comes with some costs. People worry
about the implications of genetic tests for employabil-
ity, insurability, relationships with family members,
and the psychological well-being of the person who
decides to be tested. 

The same problems can arise from predictions
obtained from neuroscience. To use Huntington’s dis-
ease again as an example, a neurological examination
that makes this diagnosis has effects similar to a posi-
tive genetic test. That diagnosis, like the genetic test,
provides information that has consequences for future
employment, insurance, family relations, and personal
happiness. In addition, neuroscience predictions may
affect areas not as heavily discussed in the genetics
field including prominently the consequences for how
people are to be educated. Predictions could also lead
to the increased surveillance of people considered
dangerous or even to the preventive detention of
those believed, on neuroscience grounds, to pose
threats to themselves or others. The predictive side of
neuroscience is likely to have major effects on society,
and people need to think about what, if anything, we
should do to forestall or encourage them.

I raise the second issue—cloning—mainly
because of its timeliness. Sometime in the next two
weeks the U.S. Senate is supposed to decide whether
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it will become a federal felony, punishable by ten
years in prison and a million-dollar fine, to clone a
human embryo. The cloning issue will of course have
consequences for neuroscientists. Researchers will
want to use cloned cells for a variety of research
applications; clinicians working to treat neurological
diseases will be interested in the possible therapeutic
uses of cloned cells.

But neuroscience is intimately bound up with the
cloning and stem cell debates in other ways. At leg-
islative hearings on cloning, the most effective testi-
mony comes from disease organizations focused on
neurological issues. People with Parkinson’s disease or
with spinal cord injuries are compelling witnesses for
the importance of further research. The reality of
their hopes—and to some extent, their political
power—hinges on what neuroscientists say about the
promise of these techniques. In another respect, neu-
roscience might say something to help at least a few
people decide what they think about the moral status
of the embryo through revealing the development of
the neurological system. 

The third area is determinism or essentialism.
These two terms are sometimes confused, although
they are importantly distinct. Happily, I can cite a
geneticist as an example of each of them. James Wat-
son was famously quoted as saying, “We used to think
that our fates were in our stars. Now we know that
they’re in our genes.” That’s a foolish thing to say, but
it makes a nice example of genetic determinism—the
belief that everything about your future is contained
in your genome. As Ken Schaffner already noted at
this conference, it has become clear through genetic
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research that, for most people, genes in fact are not all
that determinative. 

For some people, however, they are. If you are
born with two copies of an allele for Tay-Sachs disease,

your future is heavily determined—
you will die, and die young. If you
are born with one allele for Hunt-
ington’s disease, your future demise
is also determined, although forty,
fifty, or sixty years later. Most of us,
however, are not born with alleles
that have such a strong determina-
tive role in our lives.

Whether neuroscience predic-
tions turn out to be that determinative or not is still
unknown; we don’t yet know what the neuroscientists
will come up with. My guess, based on the precedent
of genetics, is that in a few cases neuroscience will
lead to incredibly powerful predictions. In others,
there will be moderately powerful predictions; and in
most, there will be either weak predictions or none at
all. But whether and to what extent determinism turns
out to be an issue in neuroscience depends heavily on
how the science develops. 

Essentialism is a more interesting issue in neuro-
science than in genetics. Walter Gilbert once said, “In a
few years we’ll be able to put your entire genome on a
compact disc.” And holding up a compact disc to the
audience, he added, “See, this will be you.” That my
genes will be me—that I am my genome—is ridicu-
lous, given all the influences of environment, chance,
and time on who I am and what I’m thinking about. 

I am more than my genes. The genes are an
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important part of me, but I can be certain that they
are not my essence; they are not my soul. When we
shift that notion to the neuroscience area, though, I
am not so confident. Is my consciousness—is my
brain—me? I am tempted to think it is. But of course,
all of us in this room, coming from backgrounds that
emphasize intellectual effort, may be biased on this
point. Still, it is more tempting to think that our
thoughts, our consciousnesses, our brains are more
ourselves than our genomes ever could be. That has
several consequences.

Some years ago Stanford scientist Irv Weissman, a
stem cell specialist, created something called the
SCID-hu mouse, a mouse with severe combined
immunodeficiency that had, in place of its own non-
existent immune system, a transplanted human
immune system. In that way, one could study the
human immune system in vivo. Dr. Weissman is now
interested in doing the same thing with human neu-
rons, to create a human-neuron mouse—one whose
own neurons would have died off either prenatally or
shortly after birth and would be replaced with human
neurons. In that way, he could study human neurons,
in vivo, in a laboratory animal.

I have been one member of a five-person group
studying the ethical implications of this tremendously
interesting effort. As part of our work we have clearly
realized that talking about a mouse with a human
immune system—with human bone marrow—feels
quite different from talking about one with human neu-
rons. Because most of us would likely agree that the
brain is somehow more involved in our humanness than
is our bone marrow. Is this reaction neuro-essentialism? 
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Another side of neuro-essentialism, one that
might have more bite in the real world, is defining death.

One’s view of neuro-essentialism
could have some distinct conse-
quences, for example, in deciding
how to treat anencephalic children,
those born without a cerebrum.
Whether you think they are living
or dead humans or living but non-
human, could make a great differ-
ence in how they should be treated. 

These have been just a few examples of some of
the issues in neuroethics. There are plenty more where
they came from. And many of them have nothing to
do with perennially interesting questions like free will
or criminal liability. Will they be studied by a field
called “neuroethics?” People like Bill Winslade, without
using the term, have been doing neuroethics for twenty
years and more. They will continue to do this work,
but will it be recognized as a distinct field? Will it
become a major area of research? That’s impossible to
know, although on this question the comparison with
the ELSI program is daunting. 

There is no equivalent in neuroscience to the
Human Genome Project. One could argue that the
driving force behind the ELSI program and its com-
mitment of tens of millions of dollars to study ethi-
cal, legal, and social issues was a cold-blooded attempt
to buy off political opposition to the Human Genome
Project. By saying that the project would itself spend
a lot of money—3to 5 percent of its total budget—to
study these issues, it quieted some of the project’s
political opposition. Neuroscience will not have an
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equivalent to the Human Genome Project; it does not
provide a similar, conceptually simple target. There-
fore, this motivation for funding neuroethics will be
missing.

On the other hand, some of the social and eth-
ical questions raised by neuroscience are likely to be
even more interesting and important than those raised
by human genetics. To the extent that neuroscience
raises such questions for society, somehow research
into those questions—and research funding—will fol-
low. Basically, the future of neuroethics is up to the
neuroscientists. If they build it—if they find things
that have social implications—neuroethics will come. 

Question and Answer

STEPHANIE BIRD (MIT): Because predicting some-
thing about your liver is quite different from predicting
something about your brain and how you’re going to
see the world, I’m wondering about how we might, as
a community, be especially thoughtful and effective in
presenting our neuroscience findings to individuals.
This is especially critical in that some brain-related pre-
dictions could well become self-fulfilling prophecies. 

GREELY: That has been a tremendously important
issue with respect to genetic testing. The genetic con-
ditions that are very highly penetrant—where people
with a particular genotype get the disease close to 100
percent of the time—turn out to be pretty rare. For
example, though there are at least three highly pene-
trant genes that, when mutated, lead to Alzheimer’s

SESSION II: BRAIN SCIENCE AND SOCIAL POLICY • 91

2_ses2_pp61-94r.qxd  1/17/2003  10:18 AM  Page 91



disease (typically, early onset), they account for maybe
1 percent of people with Alzheimer’s.

More common are generic associations like that
of the ApoE-4 gene, which doubles or triples one’s
risk of Alzheimer’s disease but doesn’t produce even a
50 percent total risk of developing the disease. Pre-
senting such information, and knowing when it’s sen-
sible to present it, poses a difficult problem for coun-
selors, physicians, and others who talk to people about
possibly getting that test. These professionals have to
be quite sophisticated and empathetic in providing
information, and allow the patient to make an
informed decision about whether taking this test is
going to make sense in his or her circumstances. 

We have thought about that more in the genetics
area than in other parts of medicine. Nobody worries
about giving their informed consent before they take a
cholesterol test, although that test might very well be
influential in predicting one’s future. And I suspect the
same is true of many neurological conditions and
many psychiatric and psychological tests. 

DAVID PERRY (Santa Clara University): I am particu-
larly interested in the connection you drew between
brain functioning and moral status. So I wonder why,
in your state commission’s report on cloning, you folks
recommended that therapeutic cloning be permitted,
but only up to the formation at fourteen days [when
the pre-embryo stage after fertilization is thought to
end] of the “primitive streak” [a band of cells from
which the embryo develops]. That’s the only part of
that report I was disappointed in, because you went no
further than all of these other commissions. Yet it
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seems to me that at fourteen days you’re still very far
from an entity that is capable of consciousness, and by
stopping there we’ll likely be unable to investigate
why embryos don’t implant, for example, or how
brain abnormalities like anencephaly develop. Can
you comment on that?

GREELY: The commission to
which David refers is the California
Advisory Committee on Human
Cloning, on which I serve. It report-
ed to the legislature in January of
this year, recommending a continua-
tion of California’s first-in-the-
nation ban on human reproductive
cloning but also approval for nonre-
productive cloning, subject to regu-
lation. One of the regulatory con-
straints we recommended was that research should not
be permitted with embryos past the appearance of the
primitive streak. That qualification was driven, I think
it’s fair to say, largely by two things: a very strong desire
to have a unanimous report, and the fact that it was a
fairly straightforward albeit very conservative place to
stop, at least for now, based on current knowledge.

Before cells begin to differentiate in their func-
tions, it seems very hard for anyone to argue that there
is the remotest chance that sentience exists in that
small ball of cells. Even past the development of the
primitive streak and the first real commitment of cells
to different functions, my own guess is that any neu-
rological functioning will not come for many days
and weeks. But fourteen days was a good, easy, clear
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stopping point for now, based on our current under-
standing. We did not mean that fourteen days would
always be the limit; that limit could be changed in the
future based on new understandings that would likely
come from neuroscience. 

JUDY ILLES (Stanford University): Given our genetic
and neuroimaging testing capabilities now—the tech-
nology to predict for deafness or preselect for
dwarfism, and possibly to survey for individuals who
may be aggressive or have a predisposition for drug
addiction—are we obliged to revisit or redefine what
is normal?

GREELY: Perhaps. Normal is a very slippery term. I
have always liked to think of normal as a distribution
and not a point. But to the extent we begin to under-
stand the reasons why people are outliers in one direc-
tion or another, we may want to rethink the meaning
of normal. Frankly, I don’t know the answer, though I
think that’s a great question for the first generation of
neuroethicists. Did I duck that question adequately?

w
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SUMMARY: Dr. Caplan’s answer to the title
question was yes, provided we begin grap-
pling now—start setting standards and form-
ing basic policies—related to ethical issues
raised by advances in neuroscience. He went
on to develop one such issue: Should we try
to use knowledge of the brain to improve
ourselves? If a drug or an implant, for exam-
ple, could enhance our memory or teach us
French, should we use it? He maintained that
we certainly should, reflecting the time-hon-
ored human desire to make ourselves, and
especially our children, better. Dr. Caplan
acknowledged societal inequities in advan-
tage and access but argued that our goal
should be to reduce unfairness, not eliminate
beneficial options. He cited other common
objections and rebutted them in turn.

No-Brainer: 
Can We Cope 
with the Ethical
Ramifications of
New Knowledge of
the Human Brain?

Luncheon
Speech
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WILLIAM SAFIRE: Our box-
luncheon speaker, Arthur Caplan,
is a man who cannot be boxed in.
He’s the director of the Center for
Bioethics at the University of
Pennsylvania and the Hart Profes-
sor of Bioethics at Penn’s School
of Medicine. He also holds profes-
sorships in philosophy and psychi-
atry. He turns out a lot of copy. He
has contributed more than 400
articles and reviews to professional
journals, which is more than I do
in a year. He has written several
provocative books, with some

good titles like Am I My Brother’s Keeper? And—my
favorite—If I Were a Rich Man, Could I Buy a Pancreas? 

Before he joined Penn, Dr. Caplan served as
director of the Center for Biomedical Ethics and pro-
fessor of philosophy and surgery at the University of
Minnesota. He was a distinguished lacrosse player. He
is also known as the ethical consultant to the Pfizer
Corporation on its development of Viagra. He points
out to me, rather acerbically, that he was the consult-
ant and not anything else. He brings us today what he
calls a no-brainer (a term coined in 1970). His talk is
“Can We Cope with the Ethical Ramifications of New
Knowledge of the Human Brain?” If the answer to
that question is no, he is going to look at a very
depressed audience. 

ARTHUR CAPLAN: I believe we can cope with the
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ethical ramifications of new knowledge of the human
brain. I believe this so strongly that I will try to defend
the position that we should use the new knowledge the
brain sciences are providing to try to improve, enhance,
and otherwise move toward optimization of our brains. 

In other words, I want to take the provocative
position that even before we know how to do it, we
should anticipate that we will want to improve our
brains. A lot of information is coming from the brain
sciences—in such areas as neuroscience, radiology, psy-
chiatry, and behavioral genetics—that will give us
opportunities to think about how we might modify and
design ourselves.

When issues of where to go with new scientific
knowledge are raised, we discuss these questions in a
somewhat academic mode that’s separate from where the
culture might be on matters of science. Where do you
think the American people actually get their most direct
exposure, for instance, to the world
of genetic testing? What avenue
provides them with that knowledge?
Is it a familiarity with Huntington’s
disease testing, with informed con-
sent and genetic counselors? Is it
BRCA1 testing? I don’t have a study
to prove my point, but I’ll tell you
what I’m convinced is the source of
most Americans’ views about genetic
testing—it is television programs
such as the Jerry Springer Show, Montel,
and Maury Povich. 

These shows love to do on-air
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paternity testing. The crass world of daytime TV says
the way genetic testing works is that you get a genetic
test, the results are presented on national television,
and you have to make decisions about an intimate area
of your life in a few seconds as a crowd hoots at you. 

That’s a model of genetic testing that is very well
understood by most Americans. Advances in neuro-
science could go the same way. I’ll make a prediction
that in ten years there will be a show called My Brain
Made Me Do It. Someone will lie in a CT scanner that
quickly takes a picture of his head while the host asks,
“Guilty or not guilty?” Then, head image in hand, a
test expert will come out and say, “You know, his
amygdala is kind of big. I think he did it.” The audi-
ence will then hoot.

And that’s the way our culture now deals with
advances in the frontier of biomedicine. There may be
times when we bemoan it and wish to isolate ourselves
from it. Those of you doing academic work may not
want to intersect at all with that grubby arena of enter-
tainment, product marketing, and all the rest. But there
it is, and out of that world will come much of the pub-
lic’s knowledge of the brain—sometimes with qualifi-
cations, sometimes not. So as I’m about to mount a
defense of the idea that some information in the brain
sciences should be used to try to improve and enhance
human beings, I do so despite having a good idea about
how things can be misunderstood, misapplied, and
exploited in our culture. Nonetheless, it seems to me
that if we look out and start to see what the revolution
in brain sciences is beginning to accomplish, we have a
set of immediate issues before us that those in the field
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of genetics did not adequately address. We should put
some of these ideas on the table and talk about them.

For one thing, there was never sufficient discussion
of standards for guiding genetic testing: who can offer
it, how accurate it should be, and whether counseling is
needed. Isn’t it important to begin talking about the for-
mulation of standards—on accuracy, for example, or
competency—in basic brain-imagery work? 

Another key step in managing new technology is
that if you’re going to have people stepping into court
soon—and I’ll bet someone out there is writing down
the remarks that Bill Winslade made to us earlier, about
looking for traumatic brain injury and getting that
defense going for their client—it would also be useful
to say what standards are in place for psychiatrists’ or
neurologists’ assessment. 

Are there any standards yet for
privacy and confidentiality of neu-
roscience clinical information? Actu-
ally, no, there aren’t, and that is not
a good situation to be in if we’re
going to see this revolution move
forward. In one case, doctors have
come to me and reported that, in
trying to assess different types of
brain-scanning technology for pat-
terns and characteristics that might identify someone as
having a mental illness, they also have in front of them
their subjects’ history, patient chart, whether they’ve been
arrested, whether they’ve served time in jail, and so on.
These researchers report all kinds of correlations between
lifestyle patterns and behavior—sometimes associated
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with ethnicity and race—and those they observe of
their subjects’ brains. Now this may all be fallacious rea-
soning, it may be loose association, it may present post
hoc, ergo propter hoc kinds of problems, but the fact is that
this information is flying all over the place. Coping with
the neuroscience revolution means taking privacy seri-
ously and doing something about it.

I might also mention something that seems to
have been forgotten in the current battles over stem cell
research and cloning of stem cells. About ten years ago,
some veterans of earlier bioethics wars will remember,
we had the fetal-tissue wars. In the United States, the
whole debate was around the fetus and its link to abor-
tion. But in Sweden, when they established their codes
for fetal-tissue research, they did not focus on abortion.
Instead they worried about altering personal identity
through a brain tissue transplant. Swedish policy insist-
ed that no scientist implant in anybody’s brain any-
thing more than a clump of cells. All brain tissue has to
be disaggregated. The Swedes were terrified of person-
al-identity modification by transplanting fetal tissue
into a brain. Did they know what they were talking
about? I have no idea, but perhaps they envisioned that
a critical mass of fetal tissue in the dopamine-secreting
region of your brain would turn you from a friendly
Swede into a xenophobic American.

But whatever miracle of transformation they had
in mind, at least they realized that when you muck
around in someone’s head—whether by deep implants
to treat epilepsy, or delicate microsurgery to try to
modify a particular mental problem—you may be
threatening someone’s sense of who they are. You may
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be modifying them in such a way that their personal
identity is changed. These are very real and important
questions, and I do think we need to be grappling
with them. Right now, in the short run, some very
simple, clear, obvious policy issues must be targeted
for discussion, resolution, and recommendation. 

But let’s presume we can make the world safer for
neuroscience. The one issue I want to spend the rest of
my time addressing is this: Should we try to use knowl-
edge of the brain to improve ourselves? This was hinted
at in a previous presentation when Professor Schacter
essentially said, “I’m a little uncomfortable
about moving past baseline here. I’ve
looked at a lot of types of memories and I
understand something about these mecha-
nisms and it’s one thing to repair and treat
but perhaps an entirely different thing to
enhance and optimize.” I think it is a dif-
ferent thing to enhance and optimize, but
let me throw caution to the wind (a very unusual stance
for me) and ask, why not go for enhancement? 

Let’s say I’ve got an interest in learning French,
and that a doctor has a “mind machine,” or a pill, or a
tiny implant, or a bit of a brain of a Frenchman. One
way or another, he’s able to get this into me and I
don’t have to spend the entire summer going to
Berlitz or some other tutorial course. I’m going to
learn French in minutes because I’ve got a kind of
French “mind meld” opportunity through some
manipulation of my brain (for those of you who
remember Spock and the first Star Trek).

Why shouldn’t I do this? What’s bad about this?
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Why wouldn’t I want to enhance, improve, invigorate,
optimize my pathetic mind and try to wind up with
something better than what I’ve got? I don’t claim to
have a disability. I don’t claim to be beyond the average
in a normal distribution. I just don’t like taking a long
time to learn French; I want to learn as fast as I can. 

Now, I’m thinking about this a lot because I still
have a 18-year-old in my house who is thinking about
going to college. And as I watch his—how can I gener-
ously describe this?—evolving mind grasp the chal-
lenges before him, I note that many of his fellow stu-
dents are signing up for something called the Kaplan
course to improve their SAT scores. And I see very little
ethical fretting on the part of their parents, other than
whether the course will work. If I pay this money, will
Kaplan guarantee me a twenty-point boost in the test? 

I’m not here to argue about whether SAT tests are
good or whether the merit system that we supposedly
have in place makes any sense. All I know is that
here’s this test, and my son’s entire school is berserk
trying to find ways to maximize their performance on
the test. And no one asks, What the heck is going on
here? Have these people thought about the fact that
they’re trying to move their kids—normal kids, some
of them—outside the baseline? That success in the
Kaplan course could shift them from where they are
on the curve? If they have thought about it in that
way, they’re likely all for it. The employ of Stanley
Kaplan and his ilk as stimuli to engineer and improve
their kids is seen by kids and parents alike as, if you’ll
pardon the expression, a no-brainer. 

I also observe that my son goes to the Germantown
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Friends School. I pay about $15,000 a year to send him
there. Do you know what he has? A huge advantage. He
is a privileged kid. If I go to a poor neighborhood and
say that I send my kid to this school, they don’t say to
me, “You should be ashamed. You’re giving him an
advantage.” What they say to me is, “I wish I could give
my kid that advantage.” Now, it may not be a fair sys-
tem—personally, I don’t think it’s a fair system at all—
but the notion that we should strive to improve,
enhance, optimize, and make our kids better off than we
were is pretty deeply engrained in every moral system
that I know of, religious or secular. I doubt there are any
ethical systems that say, “Take your kid and make him or
her worse off. That’s your duty; do what you can.” True,
parents may manage to do that, but that’s a different
thing from thinking it’s the right thing to do. 

Without a doubt, they’re not trying to repair any-
thing when parents want to boost their kids’ test
scores. They are just trying to improve them. The cul-
tural message is that this is not a bad thing to do. It is
good. Why then do we recoil at the idea that if we
had knowledge about the brain, even imperfect
knowledge, we should use it to try to make ourselves
or our kids better? 

Let me give you some examples, beginning with
the armed services. If you have an ability to scan peo-
ple’s visual field inside their brains and they’re going
to fly a very expensive stealth bomber, you’re interest-
ed in knowing about their reflexes and peripheral
vision. Brain scanning is believed to be able to tell you
a little bit about that. It may give you, let’s say, a 20
percent chance of being able to detect someone with
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exceptional peripheral vision. If you go to the Defense
Department and ask if that’s something they’re inter-
ested in, even at that poor level of testing, they’ll like-
ly say, “Given the fact that the plane cost $2 billion,
we’re real interested. Begin testing. We want the best
pilots possible, and if we’re in error about this, okay,
but if we’re a little better at picking better pilots,
great.”

Consider the drug you may have been reading
about that allows people to stay up longer. I had break-
fast this morning with the head of a big financial firm,
and he wants it—tomorrow! I said to him, “It could have
side effects,” and he answered, “Yeah, good.” He wants to
stay up longer and turn more income, and perhaps some
of his employees will follow suit. We all know that in
other areas, like the so-called lifestyle drugs—whether

it’s Viagra or things to repair our
wizened faces, small mammary
glands, or furrowed brows—we
have people who are trying to
improve appearance or trying to
improve performance. 

I think we’re a little puritani-
cal about this in the United States.
We have the notion that you
should earn what you get, and that
if you take a pill or use a surgical

scalpel or drop in an implant, somehow you’ve cheated.
But in a deeper sense, do we really cheat if the out-
come is that we’ve made somebody perform better, able
to achieve more, have greater capacities? Here are some
of the arguments I’ve heard that say we do cheat. 
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For one thing, improvement would supposedly be
unfair. Some people would get it and some people
wouldn’t. Well, that’s certainly true, but the reason I
told you the story about Stanley Kaplan and the pri-
vate high school is that it’s unfair now. That doesn’t
make it right. But the solution is to make it fair, not to
do away with the improvement. We should try to
insure that everybody can go to a good school. I wish
everybody had access to whatever tricks we can find
to increase memory or allow people to get by with a
little bit less sleep. That they don’t have equal access is
a problem, but it’s not one that is inherent in improve-
ment. Nor is unequal access an argument against
improvement; it’s an argument against inequity. 

A second objection is that the quality of human
beings might be threatened if you start to let some
people become advantaged. The quality of human
beings does not presuppose, however, biological
equality. It is instead a claim about moral worth that
goes beyond particular attributes, properties, and
behaviors. It is, if you will, a normative stance about
how you want to treat human beings. But it’s simply
fallacious to say that our notion of equality depends
on having some kind of regression to the norm of
biological existence. 

A third argument is that it’s wrong to improve
because it would be unforgiving: if we do this and we
improve, then the disabled—the different among us—
will be disadvantaged. 

Well, there is always a risk of discrimination, but
the same problems of disability and difference confront
us now, and there’s no reason that people who are differ-
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ent should be foreclosed from using options about brain
intervention to improve or enhance themselves. The

access should be there to make it
fair. And there’s no reason to think
that trying to make ourselves have a
better memory is going to make us
feel worse about people with
Alzheimer’s. We can do what’s
wrong in terms of dealing with
people with Alzheimer’s, but that’s
not an argument that it is not right
to try to improve one’s memory. 

Fourth and last objection: It’s
unnatural. This is one that my friend Leon Kass has been
promoting a great deal—that it’s wrong to muck with our
nature. He and some of his acolytes, such as William Kris-
tol and Charles Krauthammer, as well as Francis Fukuya-
ma, suggest that if we start to muck around at improving
and enhancing ourselves, we’re going to become “posthu-
man.” This argument about what we can or cannot do to
design ourselves is made by people who wear eyeglasses,
use insulin, have artificial hips or heart valves, profit from
tissue or organ transplants, ride on airplanes, talk on
phones, and sit under electric lights. What are they talking
about? Are we posthuman if we ride but don’t walk? We
might be less healthy but posthuman? I don’t see an argu-
ment here that says there’s a natural boundary or limit that
tells us that our nature is defiled by technology. 

So in sum, I don’t think the arguments are persua-
sive about why we shouldn’t try to improve ourselves.
I, for one, await the day when my neuroscience friends
give me some ways to do it. 
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Question and Answer

WILLIAM SAFIRE: Let me pose the first question,
regarding something you didn’t address with the four
straw men you set up and knocked down. Here’s a
fifth. With advantage comes control. Let’s say that the
fairness issue arises and the government says, Why
should some rich kids get intelligence enhanced by
twenty-five points when poor kids can’t afford it? So
the government decides to supply a prescription drug
or implantable chip for intelligence enhancement, as
long as recipients accept a modicum of control: the
drug or chip will also produce a tendency toward liber-
al voting. Now in China, they could easily control a
billion and a half people in this way. Aren’t you lead-
ing us, then, into an Orwellian world? 

CAPLAN: Some Americans are obsessed with the notion
of vast government power that, among other things,
could extract political control as the price of improve-
ment. The America that I live in only goes as far as
extracting kickbacks as the price of filling potholes. I’m
more worried about a slightly different kind of situation:
I might be a person who has a susceptibility to creating a
child who is deaf or has some other form of disability.
And my neighbors come to me and say, “You know, the
responsible thing to do is take the drug, take the
implant. Otherwise, you’re not a good person.” 

No one passed a law in the United States, and
there’s no government edict, that says women over 35
must have amniocentesis. Yet every place I go, whatever
group I talk to, people say they think it’s irresponsible
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to not do that. The culture of improvement in a capi-
talist society can be very compelling. I do worry about
what government could extract as a condition of
entrée, and I concede that it’s an issue to manage. But
I worry more about what our cultural pressures could
do because—remember—I still want us to choose, and
I’m not saying we each have to choose in any particular
way. So I’m nervous about how we’re going to control
that heavy pressure to say, “You’re unethical if you
don’t improve yourself or if that kid isn’t made better.”

STEVEN HYMAN (Harvard University): Aren’t we in
a feed-forward vicious cycle in which it’s continually
the “haves” who get to enhance their kids? If you hap-
pen to be well off, you send your kids to the best high
school, they get the Kaplan course, they go to privi-
leged universities, they do better. Now we’re going to
enhance them pharmacologically, and they’re going to
be stronger, more attractive, smarter. I mean, one could
really spin a dystopia here, despite your cavalier dis-
missal of what Bill called an Orwellian world.

SAFIRE: The provost of Harvard is knocking elitism?

HYMAN: Just being devil’s advocate. 

CAPLAN: We definitely need to think long and hard about
the class-based divisions we could open further by, if you
will, accelerating biological or neuroscientific differences.
There are real equity issues here, and I don’t mean to put
them aside. I’m just saying the technology gives us abilities
and capacities that would be useful, and we have to figure
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out how to make sure that access to it is fair. But if we’re
going to say at the same time, “No movement until every-
body’s the same!” we’ve got another big problem, because
we’re living in a class-based dystopia right now. You
know what the admissions look like at Harvard, and I
know who’s taking tennis lessons and who’s going to
summer camp while we also know who’s living in West
Philly and kicking a can down the street for entertainment. 

It’s not equitable now, so it would make no sense
to argue that everybody has to have
exactly the same opportunity before
new benefits could be offered. But
given the power of the technology
we’re talking about, we’d better
close that gap somewhat. Similarly,
we’d better think long and hard
about the gaps that develop
between us and the Third World.

FROM THE FLOOR (unidentified
speaker): I’m not so much worried about the fairness
issue, because all of us are constantly trying to improve
ourselves or our children. Even poor parents might try
to send their kids, say, to piano lessons by saving up.
But what does concern me in what you’ve been pro-
posing are the risks. After all, we usually don’t think
it’s okay to give our children steroids to improve their
athletic performance, because of the side effects. So
when we’re talking about the risks associated with
enhancing, are they worth it? Should we even allow
them? Where do we draw the line? If somebody has a
disorder, enhancement may be worth certain risks. But
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that’s not necessarily true when we’re talking about, say,
privileged kids.

CAPLAN: Think of the history of growth hormone
and kids. It started off by treating diseases, then it
crept over to kids who were just a little short. And it
was used in boys, not in girls; the culture says that
short men are not as acceptable, normatively, as short
women. So here was a risky drug that parents did use
simply to get a little more growth when the “condi-
tion” clearly wasn’t dysfunctional, just undesirable in
some social sense. We could have tried to reform
“heightism” in society and say, “Hey, get over it,” but
we didn’t. We instead had pediatricians prescribing
something that carries some risk. 

I draw two conclusions from that. One is that we
need tighter controls on risk, particularly to protect
those who can’t pick. Parents will push their kids, and
that’s dangerous; the kids are not choosing—they’re
being manipulated. 

The other conclusion is that in doing our jobs as
academics we should try to push on those norms and
standards and boundaries that people have—the ones in
place about beauty and performance and so forth are not
beyond critique. So, for example, I don’t actually think
the right answer to shortness of height is growth hor-
mone. It’s in being more comfortable with who you are. 

RONALD DE SOUZA (University of Toronto): The
most powerful of the arguments you mentioned is in
fact the stupidest—namely, that it’s not natural, as if
God gave us clothes, cars, and planes. As a lady said in a
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New Yorker cartoon,
“Nature intended for us
to drink while flying.”
So my question is,
How are you going to
address the rhetorical
packaging question?
Tell me about how
you’re going to pack-
age your proposal.

CAPLAN: One way to
do it is by making fre-
quent appearances on
daytime television, sending the message out to those
God-fearing folks. A more basic way is through educa-
tion. One thing I found disappointing about the ELSI
project was its failure to engage high school kids in
discussions about bioethical issues in genetics. Neuro-
science would be well-served to learn a lesson on that
one and start young, and not because the religious view
is wrong. It’s because getting people to think about
these things early, it seems to me, is the way to build an
“adaptation” to—a familiarity and comfort with—
what science has to offer. You can then intelligently
choose an option, or not choose it, as you wish. 

Not far from where I live are the Amish, and they
don’t really want to improve, much less familiarize them-
selves with the science-based tools I’m talking about.
They believe that every child is a gift from God and they
don’t bring their kids in for treatment, even when they
have genetic anomalies and diseases. It’s a tough job to
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sort of push them and say, “Your child doesn’t have to
be that way,” when they’re saying, “Well, that is the way
it has to be.” I respect their coherent, if you will, value
outlook; but at the same time I want to reach through
to the next generation of Amish and say, “Think about
this. You might want to modify that or move it in cer-
tain directions.” 

SAFIRE: Aren’t you worried that by giving a pill or
implanting some device in the skull we bring an unwant-

ed equality to humankind—that
there’d be no real differences in
opinions or intelligence?

CAPLAN: This kind of scenario
comes up when people ask about pick-
ing physical appearance. The bigoted
among us might think we would pick
only blue-eyed, blond-haired, tall, pec-

torally enhanced people. Actually, I think there’d be a lot
of diversity. Human beings, at the end of the day, are
going to pick capacities and abilities across a wide spec-
trum. And that’s just fine with me, because I don’t want
to make our kids and their descendants all the same, but I
do want them to have more choices. Not homogeneity, just
more opportunity.  

ELIZABETH WEISE (USA Today): The presumption
seems to be that if you change the ability to remember
things or if you change some form of intelligence, all
other things will remain equal. But I have to say, as a jour-
nalist who covers science and technology, that very, very
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intelligent people are often a little odd. I don’t know if it’s
Asperger’s or what it is, but there’s a certain constellation of
psychological effects that one finds in extremely smart
people. So if you start to change certain things about the
brain, I’d expect that other things will change too. So the
question for me is not “Is this right or wrong?” but “What
is the law of unintended consequences?” What else are we
going to find in these people who have in some way been
affected? We probably have no idea what that is, which
presents an even larger question.

SAFIRE: Good question; now answer that one.

CAPLAN: Well, that’s what you do when you parent.
You have to make decisions about how you’ll try to
shape and manipulate, environmentally and culturally,
the next generation. It’s risky and it often comes out
wrong, and I would be the first to admit that I’m not
sure we know exactly what we’re doing in this enter-
prise. Nine times out of ten, though, it doesn’t really
matter; the kid is driven along by a far more complicat-
ed set of forces. Still, I do believe in unintended conse-
quences, so we do have to monitor. Similarly, it would
be wrong to engage in these technologies without
careful, if you will, oversight and follow-up. For exam-
ple, I’m a person who has yelled, for about two decades
now, for some kind of monitoring of in vitro fertiliza-
tion babies. If you’re going to do it, you owe it to these
kids to make sure you’re not hurting them.

ROBERT LEE HOTZ (Los Angeles Times): I suppose this
is a follow-up question. I wonder, given that we’re
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talking about cognitive abilities and enhancements in
otherwise healthy people, what sorts of novel challenges
this kind of work poses for ensuring proper protection
of those people who volunteer for such experiments.

CAPLAN: That’s a good question, too. My colleague
Paul Wolpe has come across this in some of the things
he’s done at NASA. When bioethicists make up a
model for human experimentation, we usually pre-
sume that the subject will be there saying, “Well, if it’s
very risky, I’m not sure I want to do that.” If you’re an
astronaut or a wanna-be astronaut, you say, “That’s not
risky enough; I’d like to do more. Could you centrifuge
me another day?” So, too, would I expect that some of
the pioneers in the world of, let’s call it intellectual
enhancement or mood enhancement or emotional
improvement, are not going to be risk averse either;
they may very well be risk seekers.

This gets us back to a basic issue of bioethics:
Are we going to exercise more paternalism here? I
think, in the interest of safety, that we should. 

SAFIRE: Well, we promised we would discombobulate
you at lunch, and we have. Thank you very much, Dr.
Caplan.

Open Floor Discussion

ELLEN CLAYTON (Vanderbilt University): I have a cou-
ple of comments related to the earlier talks. One is that I
think it’s very important for this group to look squarely
at the way the legal system will and will not use neuro-
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science information. We have to recognize, as Bill Winslade
very appropriately pointed out, that while we can’t undo
the adversary system, we can elaborate some pretty straight-
forward principles about when the science gets good
enough to be introduced into the legal system. After all,
we’ve been down this road before, with lie detector tests
and numerous other kinds of technologies, so it’s critical-
ly important that many of us get involved and be very clear
about saying what the scientific
principles ought to be. 

We also have to acknowledge
the power of medicalization, par-
ticularly since it tends to create a
more favorable social response and
even some degree of entitlement
to remediation. Children, and par-
ticularly boys, diagnosed with
ADHD get put on Ritalin rather than kicked out of
schools. I suspect that the pressure to medicalize will
be even greater in neurobehavior than in other areas
of biomedicine.

SCHACTER: It’s interesting to me that while lie de-
tection must contend with people’s attempts to de-
ceive it, in our memory studies they are doing the best
they can. Yet we still have difficulty sometimes in dis-
tinguishing the true from the false. It’s also interesting
that different kinds of evidence carry different weight
with people. On the one hand, evidence from lie detection
is not admissible in court, yet when memory-related imag-
ing findings are published there is this incredible excite-
ment about them. People see that picture and think
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they’re looking directly at the truth, when in fact the
results reflect so many assumptions between the exper-
imental design and the final image. So it’s very impor-
tant to keep these things in mind and to be cautious in
the use of such “evidence.”

WINSLADE: I agree. The burden is going to fall on the
neuroscience community to carefully delineate what is
and isn’t known. Otherwise, there’s a danger that things
will be introduced prematurely and misused. 

I remember an unexpected consequence of a PET
scan experiment at UCLA in the early 1980s. The scans
of a group of patients with Huntington’s disease were
compared with those of people at risk for that disease
but who were normal. The researcher was startled to
see that the brain images of both groups were indistin-
guishable. That kind of information is very important
to have if such evidence is presented in a legal context;
it helps guard against misinterpretation.

ARTHUR CAPLAN (University of Pennsylvania):
This question is to Professor Greely, but I want to
preface it by asking all foundation representatives and
government funders to block their ears. I wonder what
you think about the worthiness of the ELSI program?
Probably the major achievements in genetics-related
ethics, law, and social policy might arguably have hap-
pened anyway—not as a result of, but maybe in tan-
dem with the ELSI project. So what should we learn
about public and private funding from ELSI that can
be applied to the nascent field of neuroethics?
GREELY: Great question. The ELSI program certainly
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has provided lots of money for philosophers, anthro-
pologists, lawyers, and others, and as a lawyer I think
that’s a good thing. But the greatest benefit of the ELSI
program is that it has successfully provided political
cover for the Human Genome Project, which is quite an
important scientific accomplishment. The ELSI program
has done very little harm, and that’s good. And it has
done some good in pushing faster some things we prob-
ably would have done anyway. But to segue into the sec-
ond part of your question, I do not think it has done as
much good as it might have, in part because there are
some inherent constraints on what government-funded
ELSI-type programs can do. They are limited in the
issues they can consider and the things they can say. 

I know there was tension within various ELSI
bodies for a long time over how much policy work
they could do: Should Congress be appropriating
money for somebody who ultimately will say it should
be spent on this or that? The lesson I would draw is
that while it is useful to have an infusion of govern-
ment money to study these issues, it would also be
really important to have nongovernment money. This
can bring different perspectives, and the more per-
spectives, the better. Also, private money can look at
things that public money is less likely to look into.

IRA SHOULSON (University of Rochester): With
regard to memory therapies, I was interested in Dan
Schacter’s comments about the potential ethical dis-
tinctions between treating an impairment such as
Alzheimer’s disease and doing interventions that
enhance memory in normal people. And it strikes me
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though, that, both of these are going to be developed. I
remember ten years ago when we first had botox to treat
dystonia, we argued about whether to use it on people
with idiopathic dystonia or people with blepharospasm.
Well, look where we are right now. So I think the market
will ensure that those interventions are there. And then
the issue is, to what extent, if any, should they be policed?

Another point, about the implications of predic-
tion that Hank Greely and others mentioned: maybe
we’re overblowing this a little bit. If you look at Hunt-
ington’s disease, for example, only 3 percent of the
people at risk for it actually get tested. 

My last point is about the ELSI program, which
[Professor Greely] brought up. The Human Genome
Project is spending 5 percent of its funds, as mandated,
to look at ethical, legal, social implications. In the area of
neuroscience, at least as far as earmarked funds are con-
cerned, 0 percent is being expended on neuroethics.
What proportion should it be? And what kind of mecha-
nism should be in place for funding neuroethics?

SCHACTER: My concerns about the memory-drug
issue are twofold—one that’s pragmatic, and the other
that’s more theoretical. The first is for an awareness of
some of the sticky questions that would arise if these
substances were to become available. Think of one’s
own child: all her classmates may be taking the new
and effective ginkgo, or whatever, and let’s say it really
works. She could lose fifty SAT points if she doesn’t
take it too. Those are tough kinds of questions, I
think, which I think people have to grapple with. 

A more theoretically based concern comes from
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my own analysis of the seven sins of memory. One
could always look at these memory imperfections as
flaws in the system—evolution
fouled up a little bit, with deficits
that only get worse when you have
Alzheimer’s disease—and they need
to be corrected. But my own view is
different. My argument is that you
can look at a number of these “fail-
ings” as the flipside of adapted fea-
tures of memory. Take the last one—
persistence. After a traumatic event,
it’s troubling to be kept up at night by
intrusive memories. But on the other
hand, we’ve got that emotional mem-
ory system allowing us to remember
threatening events so that we don’t go there again. 

So we should question what it would mean to get in
the way of those normal functions, which I don’t see as
flaws in the system. What would be the costs of interfer-
ing with these normal aspects of memory? I don’t have
an answer, but I think it’s a worthy question.

GREELY: I’ll take questions number two and three.
Yes, you’re right about Huntington’s disease. People at
risk don’t get tested for it that often, but this just points
up some of the complexities of genetic testing in gen-
eral. How many people get tested depends on a lot of
different issues, including whether there is good med-
ical intervention or not. Essentially a hundred percent
of newborns get tested for a genetic disease called
phenylketonuria, for example, because there is a very
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effective intervention that prevents its worst ramifica-
tions. So with neuroscience predictive tests, as with
genetic predictive tests, some will be more attractive
than others, though each will pose its own distinctive
set of problems.

On the funding question: First, I don’t have any
particular percentage for neuroethics in mind, but at
this stage in the field I would think a smaller rather
than a larger amount would be appropriate. 

Second, drawing from the ELSI experience, I’d
like to see grants and research projects on social impli-
cations tied more closely to scientific research proj-
ects—and maybe funded by the same group. In the
ELSI program, things sometimes got disconnected
from what actually was scientifically realistic or plausi-
ble. I would try to counteract that. I would have a
small NIH intramural program to help provide guid-
ance for the broader extramural program. 

And then, most important, I’d try to make sure
there were private programs as well as public ones to
provide a different perspective—to ask questions that
public money is not likely to look into very deeply. 

WINSLADE: Can I ask Hank a question? You seem to
separate public and private funding. What do you
think about public-private collaborations?

GREELY: They have some of the virtues of each and
some of the vices of each. They are their own entity,
and I think they are often a good thing, though they
have their own distinct set of disadvantages as well. I
didn’t mean to rule them out.
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STEVEN HYMAN: Hank Greely’s example of Hunt-
ington’s disease is a fine one, but it has little relevance
to the behaviors that most people worry about, such as
aggressiveness or whether somebody’s prone to being
addicted. And as Hank noted later in his talk, there are
two points to bear in mind. The first is that almost all
behavior is conditioned partly by the interaction of
many, many genes, plus the environment, plus some-
thing we generally don’t like to think about but that is
very important—chance. Given that the wiring up of
some hundred trillion synapses can’t happen identically
even in identical twins, the prediction of even the most
“genetic” of mental illnesses, such as autism, can only
be probabilistic. The public doesn’t understand that, nor
do insurance companies or employers. This is a real
problem, and we have to address it.

The other point, which Professor Greely implied,
but which I would like to make explicit is that genes
do not control behavior. It’s the nervous system that
controls behavior, and there are many steps between
the genes and the nervous system. Art Caplan has
argued for a long time that limiting the ELSI focus to
genes only puts off the evil day for our field, because
real predictive power will come not from studying the
twenty alleles in aggregate that give you a 40 percent
risk of manic-depressive illness or a 30 percent risk of
being somewhat more aggressive than the next guy; it
will come from studying the nervous system. 

When I was at NIH, the reason I didn’t want to
have a set-aside for ELSI issues was that behavioral neu-
roscience is still in its early days. I think that a critical
step toward a more robust field—one that could do
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ELSI-type research, which is very important, given the
level of public misunderstanding and the implications
for behavior—is gatherings like this. At meetings and
workshops we can ask ourselves hard questions, but we
must also try not to get ahead of ourselves in terms of
what our science or medicine can really do. And it’s
good to have many disciplines involved. Medicine, in its
enthusiasm, tends to overpromise, so it’s really impor-
tant to have people call our bluff and get us to engage
in a dialectic. We need many more discussions like this
one before there will be enough sophisticated people
out there to warrant anything like set-aside funds.

ANTONIO DAMASIO (University of Iowa): I just
wanted to pick up on something that has come back
several times in questions from the audience and also
in comments from the panel. The issue is what we can
expect from functional imaging—namely, from PET
or fMRI. We have to distinguish very clearly the uses
that are diagnostic—excellent in some cases—from
those that are not. 

For example, no one need have any doubt that we
can now identify a lesion caused by a stroke, tumor,
surgical incision, or head injury, and that we can local-
ize it and intelligently combine that information with
clinical data. This enables us to make very accurate
diagnoses and even predictions about how the person
is likely to evolve. And I don’t have any problem with
that being brought in court, if needed, because it may
help justice. The information is very robust, and we
can count on it.

Most of the imaging issues that people are very
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worried about have to do with functional imaging in an
experimental setting. Here the interpretation is tied to the
hypothesis, to the design, and to the theory that are
behind a given study and to analyses that vary from
laboratory to laboratory. This is the kind of information
that we have to be very cautious about and that I would
not find appropriate to introduce in court at this point. 

I think we have to be quite humble at present; we
are, after all, at the beginning of the experimental use of
this approach. But I would not be completely skeptical
about the possibility that in the future we may have very
substantial results that would be usable in court. 

BARBARA KOENIG: Would the panel like to respond?

WINSLADE: I agree.

KOENIG: That was simple.

NOAH FEINSTEIN (The
Exploratorium): Dr. Winslade, you
mentioned in your case study that
John had an auto accident, which
was the likely cause of his symp-
toms, and that the people who
made the diagnosis of schizophre-
nia did so on the basis of John’s
symptoms. But I wonder if there’s
a legal distinction between behavioral problems that
have their root in a head injury and those that derive
from something else. Is there a precedent for distin-
guishing between those things? Do you think there
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should be? What is the possible nature of that distinc-
tion and what are its implications?

WINSLADE: Because John was so completely whacked-
out, there was no purpose in even having a trial. But the
problem is that nobody thought about what to do with
him afterward. One of the consequences of the simple
“not guilty by reason of insanity” agreement between
the prosecutors and the defense was that he went to a
psychiatric hospital. He was treated there in ways that
were in good faith, I think, but it became clear fairly
early to psychiatrists that he wasn’t being appropriately
treated for the things that he needed. More precision in
diagnosis, with clinical techniques that were available at
the time, could have helped in the long-term manage-
ment of his care.

MICHAEL WILLIAMS (Johns Hopkins University): I’m
a neurological intensive care specialist, and hearing
some of the comments this morning, I wonder why we
keep talking as if there are other persons who have to
have better understanding, better skills, and so forth.

In end-of-life care and some of the broader areas of
ethics, ultimately it comes down to interactions between
health professionals and individual patients or their fam-
ilies. If we don’t provide these health professionals with
the skills to analyze issues on a case-by-case basis, bring-
ing to them an understanding of science and the public
policy, we’ll continue to have problems. I see as much
misunderstanding among physicians who refer patients
to me as I do among patients who’ve done their own
research on the Internet. So we must not overlook the
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opportunity here to define the scope of training and
teaching competencies in neuroethics—how to best
impart these skills to the people who go out and prac-
tice and do research in the neurosciences. 

GREELY: I agree with you entirely, although I just
want to emphasize that neuroethics, if it becomes a
specialty, is not just an issue for health care providers
and about health care that’s being provided. It’s equal-
ly an issue for legislators, insurance companies,
employers, school districts—for a wide range of
human endeavors. The medical part is important, but
we should not let it hog the limelight. 

WINSLADE: I’ll just add that it’s very important to
have collaboration and communication among differ-
ent types of professionals, both for teaching students
and for providing information to the public. Your
comment about the Internet is an astute one; some
people think that just because they can find it on the
Internet, it must be credible!

DICK TSIEN (Stanford University): I represent the Stan-
ford Brain Research Center, one of the sponsoring
organizations for the efforts of Barbara [Koenig] and
Judy [Illes]. I’m a basic neuroscientist, and I found the
dialogue between Hank Greely and Steve Hyman to be
fascinating because, in a way, they were both right and I
like how they took the adversarial role—it sort of woke
me up. It reminded me of the fact that neuroscience is a
whole continuum, from the monogenic neurological dis-
eases that Hank focused on to the more complicated
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things, like drug addiction, that Steve represents.
And what I took from Hank’s talk about ELSI was

the advice of an older brother: we’ve been there
before, we’ve gone through all of these types of issues;
so in launching the field of neuroethics, don’t think
you’re figuring everything out for the first time—
many of the same issues have arisen in genetics. That
discussion also crystallized what, for me, is nascent
support for the idea of neuroethics as a separate disci-
pline. It made me realize the number of ways in which
neuroscience is fundamentally different from genetics,
even though it shares intellectual roots in the kinds of
problems it grapples with. Fundamentally, the human
brain differs far more from the Drosophila brain than
the human genome differs from the Drosophila genome. 

So my question for Hank is this: What concrete
advice do you have to give us about where the geneti-
cists were ten or fifteen years ago? Most of your com-
ments were about the foolish pronouncements of
famous people like Watson and Gilbert. What were the
sensible things that people said at that time? Maybe
someone like Paul Berg made statements that really
changed the course of the field. And what sorts of
advice should we be looking for right now?

GREELY: Actually, I’ve always wanted to be avuncular
rather than an older brother. I’ve aspired to “avuncu-
lardom.” 

Lots of people have said for a long time that many
of these issues are quite complicated, that it’s important
for us to educate the public to understand these com-
plexities, that problems aren’t usually caused by single-
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gene, highly penetrant disorders. That has been coun-
terpoised by short-run advantages—for some scientists,
for the press, for others—in focusing on the dramatic.
One lesson is that you cannot tell people too often that
things are really complicated and not as dramatic as
they think, because people want dramatic stories. This
is a very strong force. Neuroscientists will have to fight
against it and not be tempted. In particular cases it
could be very easy to go with the flow, tell the dramat-
ic story, and leave out the footnotes. In the long run,
though, I think that having the public educated as to
the complexity of these issues is our best hope. 

Another useful thing that some people—Paul
Berg certainly among them—said early on was that it
is crucial for the scientists to remember that they work
within the society. There is no
Constitutional right to get paid to
do whatever research you want to
do, and ultimately the public
will—and I would argue should—
have some control over your direc-
tion and scope. In a sense it is like
informed consent; one of the
things that informed consent does
is remind doctors that they really
work for the patients. Similarly, it is useful for scientists
to remember that they really work for the society in
the long run and that they need to bring it along.

Scientists also need to be humble in that regard
and not think it is just a matter of educating people
who don’t understand what we understand—that if
they knew the science as we know the science, they
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would agree with us and everything would be fine. In
fact, it is a mutual education. Scientists will learn from
people who know things about society and politics and
cultures that you don’t understand. So I guess I’d sum it
up as humility. Learning humility is always a good thing.

KOENIG: I’d like to exercise the chair’s prerogative to
briefly respond to that question too, as another person
who has spent years and years thinking about some of
these genetics issues. And I’d like to point out that public
education, and interdisciplinary efforts in general, are
hard. We’re dealing with people who have completely
different ways of understanding and seeing the world
and formulating problems.

And this leads me to another point, which is that
one of the shortcomings in the way science is done is
that it tends to leave out the social, largely because we
don’t have a lot of mechanisms today for how to
study those kinds of interactions. Some people sug-
gest that we simply leave it to “the market,” but my
work on the regulation of new genetic tests leads me
to believe that throwing these things out into the mar-
ket is not necessarily a way to solve problems.

ALBERT JONSEN: To pick up on Dr. Tsien’s question
about whether anybody said anything good in the old
days relative to ethics and genetics, we do tend to
quote the dumb things that famous people have said,
but in fact two very important positive steps were
taken in the late seventies, early eighties. 

One was a report by the Hastings Center, which had
a study group focusing on the appropriateness of genetic
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testing for various indications. This was a time when there
was a powerful and enthusiastic rush toward testing every-
body for everything, and there had been a disaster involv-
ing testing for sickle-cell anemia. The Hastings Group,
after a year or so of study, came up with very sensible rec-
ommendations that have in large part determined the
course of testing ever since. Many questions still come up,
but the recommendations set a pattern for the way in
which one could evaluate appropriate conditions and cir-
cumstances to initiate tests of various sorts. 

The second contribution was a
report by the President’s Commission
for the Study of Ethical Problems in
Medicine called “Testing and Screen-
ing for Genetic Disease.” It looked
very carefully at the kinds of testing
being proposed, analyzed them, and
also set a pattern much like that of
the Hastings report. So in the early
years, two team efforts examined spe-
cific problems—issues that were
ready to go out of control had those
sorts of conceptual efforts not been
made. 

COLIN BLAKEMORE (Oxford Centre for Cognitive
Neuroscience): One of the lessons we might learn
from the experience in genetics is that when consider-
ing the promise and the threat of new technology, it’s
important to distinguish between principle and practi-
cality. I’m intrigued that the word eugenics hasn’t yet
been uttered at this meeting, and it’s probably because
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this is a word that’s so abhorrent to most of us that we
don’t want to confuse the argument by mentioning it.
But I suspect that most people here would sign on to
the principle that it’s good to do what one can to
improve the lives of people—and that means, in some
circumstances, improve their genes.

What we’d object to is the problem of who decides
what’s appropriate and what methods to use for imple-
menting it. Killing people in order to achieve eugenics is
not acceptable, but maybe gene therapy or the pharma-
ceutical manipulation of a gene product is completely
acceptable. The question of the acceptability of the prin-
ciple of eugenics is very much with us again in the new
context of practicalities. Equally, I think, a lot of the
very negative reaction to the concept of human cloning,
at least from scientists, has been based much more on
one’s knowledge of the practical difficulties in achiev-
ing it—judging from problematical results in other
species—rather than on the concept itself.

Finally, if this meeting is partly about coining
new words, could I coin the new one euneurics? It
would reflect a lot of what we’re thinking about—
namely, do we have the capacity to make people’s
brains better? Here, too, I would posit that some of the
horrified reactions to the techniques of the past were
largely based on their practicalities. Sticking needles
into people’s orbits and chewing up their frontal lobes
are unacceptable ways of making people with dis-
turbed behavior more pacific. By contrast, giving them
a pill to pop is acceptable. So I think it’s important to
distinguish between principles and practicalities as we
look at the ethical issues.
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GREELY: I’d like to comment on both of the last two
speakers. Certainly it is important to distinguish
between principles and practicality. It is also important
not to—I hate to use this word as a verb, but I can’t
think of a good alternative right now—privilege one
over the other. The principles are important, but so are
the practicalities. And, picking up on Al Jonsen’s com-
ment, focusing on discrete, near-term issues—problems
of either principle or practice but problems ripe for
answers—is a very good way to go. The genetic testing
reports that Al mentioned had a good impact because
they looked at near-term issues that were ready for
consideration and they looked both at the principle
level and at the practical level of who’s going to do
what, to whom, and why. Eugenics presents another
example. I did not use the term eugenics in my talk. I
talked about state-compelled selection, parental selec-
tion, and state-encouraged selection. I did that because
eugenics has become so broad in meaning that it is not
clear what someone using it means, other than that the
thing described is morally bad. Being specific about
what you mean by eugenics is crucial. Focusing on spe-
cific questions certainly isn’t the only way to go—
there is lots of value in broader and more principle-
oriented discussions as well—but I think that one very
good way to move forward is to focus on specific ques-
tions related to what is going to be happening soon.

w
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BERNARD LO: Ladies, gentlemen, and
others, I’d like to welcome you to Session
III. This session will examine the ethics
and the practice of brain science, and we
have a distinguished panel. The first
speaker will be Dr. Steven Hyman, who is
provost of Harvard University and was
formerly director of the NIMH [National
Institute of Men-
tal Health]. His
talk is on the
ethics of research
and practice of
brain science, and
he will focus on
psychopharmacol-
ogy. 
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Marilyn Albert. She is professor of psychiatry and
neurology at the Harvard Medical School, and she’s
director of the Gerontology Research Unit at Mass
General Hospital. Her talk will be on ethical chal-
lenges in Alzheimer’s disease.

Third will be Erik Parens, who is an associate for
philosophical studies at the Hastings Center in New
York. He will address the question, How far will
enhancement get us as we grapple with new ways to
shape ourselves? And our final speaker will be Paul
Root Wolpe, who is a senior faculty associate at the
Center for Bioethics at the University of Pennsylvania.
His talk will be on neurotechnology, cyborgs, and the
sense of self. 

w
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Ethical Issues in
Psychopharmacology:
Research and Practice

SUMMARY: Dr. Hyman pointed out the general efficacy and
safety of psychotropic drugs, but he noted that while their
immediate benefits are well understood, we really know
very little about their long-term effects on the brain. Still,
he was concerned that the nonuse of a drug, particularly
for a child in great need, could have long-term impacts on
the child’s life at least as serious as any of that drug’s
potential side effects. Dr. Hyman explored the particular
case of treating potential children with attention
deficit/hyperactivity disorder with methylphenidate (Rital-
in). This therapy is very effective, he said, but the problem
is that too many kids with ADHD don’t get it, and too
many kids misdiagnosed with ADHD do get it. We need
to understand the best use of existing
treatments in all age groups, and we
need better treatments, he said. And to
approach that state, we need to do
research—as long as the benefits out-
weigh the risks.

STEVEN HYMAN: There are major eth-
ical issues in psychopharmacology, both
in research and practice, and in fact Art
Caplan touched on some of them in the

Dr. Steven Hyman, Harvard
University.
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last hour. In my own talk, I want to focus not so much
on issues related to treatment of illness or to enhance-
ment but on the idea that drugs that immediately affect
the brain and behavior may also have long-term
effects. It goes beyond the early and simplistic model
of psychopharmacology—you’re depressed because
you’re down a quart of serotonin, so you get filled up
and you feel better—to the more sophisticated idea
that when you take psychotropic drugs, they may not
only produce a short-term effect but also change the
way your brain works, perhaps permanently. 

Over the last several years, one of the really exciting
advances in understanding the action of psychotropic
drugs has been the recognition that when they bind
receptors on the brain cell’s membranes, they activate a
set of biochemical processes that alter the cell’s function-

ing. They signal, via complex
biochemical networks, to the
nucleus of the cell to turn on
and off genes that are going to
make protein products, which
subsequently change the way
nerve cells process information. 

Specifically, we think
that as a result of these sig-
naling processes, psychotropic
drugs change the structure of
dendrites (the receiving sur-
faces of nerve cells) and, pre-
sumably, their synaptic con-
nections. Consider these den-
drites from two animals
involved in an experiment by
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Terry Robinson, one that got a saline injection and
the other an amphetamine injection. The morphology
of the dendritic spines, which in this kind of neuron
is where a neurotransmitter, glutamate, is released, has
really been changed by the amphetamine. Now,
there’s a lot we don’t know—whether real connec-
tions are made, whether more glutamate is released—
but these kinds of experiments do show that neuro-
transmitters and drugs can potentially lead to the
remodeling of synapses and therefore to physical
changes in the brain.

So how do such results and their possible perma-
nence help us think—scientifically, practically, and eth-
ically—about long-term effects? Consider addiction,
which requires drugs, though it occurs on a back-
ground of genetic and environmental vulnerability.
There is increasing evidence that the disease involves
synaptic remodeling, and the resulting risk of relapse
may last a lifetime. Other drugs—nonaddictive, thera-
peutic drugs—might similarly have very long-term
effects on people, including children.

But before we really get ourselves into a lather, it
should be noted that natural long-term memory also
occurs by synaptic remodeling. So we have to ask how
drugs differ from ordinary experience in physically
changing the brain. And we have to ask something
else. Because experience (recorded in different memory
systems) also remodels the brain we must ask, How
does having an untreated mental illness—or even a
milder, untreated impairment—affect the developing
brain or the adult brain? And how does it affect a per-
son’s life trajectory? 

I want to take the most controversial example,
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which is attention-deficit/hyperactivity disorder
(ADHD). Kids who’d have been considered just bad
kids in the past have now been medicalized with a
diagnosis and a drug treatment, methylphenidate or
Ritalin. Further, there’s a concern that any hyper
kids—boys and girls who are very active—may be
given this diagnosis, which clearly is taking things too
far. It’s very important that ADHD not be diagnosed as
soon as Johnny acts up in Mrs. Robinson’s classroom.
A diagnosis of ADHD requires inattention and impul-
sivity, with or without hyperactivity, at a certain level
of severity and persistence. It has to occur in multiple
settings, not just the classroom but also the playground
and the home. 

There is a diagnostic “gray zone” though, because
this is still a clinical diagnosis. We do not have objec-

tive tests for ADHD. That in itself
is very disappointing, because this
is the kind of disorder for which
cognitive neuroscience should be
helping us find gold-standard lab-
oratory-based tests. Unfortunately,
they still don’t exist.

When it’s well diagnosed,
ADHD is found in only 3, 4, maybe 5 percent of chil-
dren, and it’s diagnosed more often in boys than in
girls because boys are more likely to be hyperactive
and thus get attention. But one of the things about
ADHD is that it’s not just limited to childhood but
extends to outcomes—often quite bad ones, actually—
in adolescence and adulthood. It’s associated with aca-
demic and occupational underachievement, higher risk
of substance abuse, and even a greater likelihood of
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trouble with the
law. It’s also asso-
ciated with
heightened risk of
other mental dis-
orders: depres-
sion, anxiety, and
conduct disorder. 

What do we
know about treat-
ment? Stimulant
medications like
methylphenidate have been very well studied—actu-
ally, more than any other psychotropic drug in chil-
dren—and they have been shown to be safe and
effective for school-age kids with ADHD. (These
drugs haven’t been well studied in preschoolers, who
are increasingly receiving them, though a study is
under way.) One of the things that a very extensive
trial on schoolkids has shown is that the appropriate
use of medication—with the right dosage titration—
is more effective than behavior therapy. And it also
showed that you get very little additional benefit
from combining medication with behavior therapy,
unless the kid has a co-occurring disorder, in which
case combined treatment is best. 

We also know that community treatment is not as
effective as it should be. Lots of kids get
methylphenidate, but they don’t have good outcomes
presumably because health care providers do not edu-
cate families adequately, poor dosage titration, or inad-
equate attention to side effects. We also know that a
very large number of children who receive stimulants
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do not meet the criteria for ADHD, and that a substan-
tial number of children with ADHD are not diagnosed
or treated in community settings. Generally speaking,
kids with ADHD who don’t get a diagnosis or treat-
ment tend to be from the inner cities, and the kids
without well-diagnosed ADHD who are treated any-
way tend to live in the suburbs and are often
middle-class or upper-middle-class. 

There’s also the issue of social pressure for med-
ication. That is, families don’t want to unilaterally dis-
arm. If all the other kids are getting methylphenidate
and sitting still and studying, why should Johnny be at
a disadvantage? And besides, while there are side
effects of methylphenidate, they tend to be relatively
mild and manageable for most kids—though I’d point
out that we really don’t know its long-term effects on
the brain. 

Still, it’s important that we not confuse problems
in our health care system with the idea that there’s
something wrong with the medication or that there’s
something prima facie wrong with treating kids with
psychopharmacologic agents. The bottom line is
there’s a mismatch between children in need of treat-
ment for ADHD, and children getting the diagnosis.
We need objective diagnostic measures. We need to
understand the best use of existing treatments and we
need more and better treatments.

To understand the best use of treatments in all age
groups, we need to do research. And here there is sub-
stantial disagreement about the ethics of psychophar-
macology research in children. (I received an unbeliev-
able amount of hate mail about initiating a clinical
trial, in children under the age of 6, to study the safety
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and efficacy of methylphenidate.) My view is that the
drugs are being used more and more, and we don’t
know anything about safety or efficacy in young kids,
so right now every kid is an uncontrolled experiment
of one—and that situation is intolerable. Thus we need
a carefully conducted clinical trial. 

We also have to understand, as I mentioned earlier,
that there may be risks of no treatment. If a kid has an
untreated mental disorder and doesn’t utilize school
well and doesn’t form normal peer relationships, there
can be a downward spiral. It is not very easy to recover
from eight years of poor school performance, peer
rejection, and maybe an arrest or two. Such impacts
may be at least as enduring as any hypothesized long-
term effect of psychotropic agents. 

It’s very important to recognize that, as a society,
we often treat psychotropic drugs differently from other
drugs. Generally in medicine we talk about the need not
just to treat illness but to prevent or
to intervene early—which often
means in children—except when it
comes to psychotropic drugs. So we
have to ask ourselves if there’s a
moral or ethical difference between
altering neurotransmitter levels and,
say, lowering cholesterol levels.
Though it’s deemed okay for large
populations to be on a statin to
lower cholesterol, that’s not necessarily so for an SSRI
(selective serotonin reuptake inhibitor) or a stimulant or
modafinil—the drug that keeps you alert and engaged
so that you can fly your B-2 bomber or listen to a lecture
despite sleep deprivation.
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As research-
ers and health
care profession-
als, we have to
address such
issues. NIMH’s
attitude about a
clinical trial in
preschoolers for
Ritalin was not

to say that we couldn’t use drugs in children this
young but to recognize that these kids were in a risky
state and we were going to find out whether the treat-
ments were safe and effective. And we asked, Does the
research warrant the risk? That is, did we really need
this information? Well, we thought that if 1 percent of
preschoolers are already on this drug and there’s a lot
of evidence that it’s safe and effective in kids over the
age of 6, the risk-benefit ratio—what societies need to
know versus the risk to these kids—ultimately justified
the research.

Can we design a study to minimize risk without
compromising the value of doing the study in the
first place? This is often a very controversial idea.
The design here was that the kids were very severe—
the sort who’ve been kicked out of multiple day
cares—and they had to undergo intensive behavioral
therapy before they were randomized to a drug arm
(if, after some eight to ten weeks, they failed behav-
ioral therapy). 

Can we achieve appropriate informed consent? In
general, whether for kids or adults, I think it’s very
important to recognize that signing a form is a receipt
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for informed consent; it’s not informed consent per se.
Informed consent is an ongoing educational process,
and in this case it obviously means involvement of the
family, and more than that—for example, the parents
get reconsented on a regular basis.

So I think we can do this kind of research if we
grapple carefully with such issues. I think that we as a
community, and as a society, have a set of complex
and not fully resolved ideas about psychopharmacolo-
gy—in all patients, but especially in children—that is
a very rich topic for continuing discussion. 

w
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Ethical Challenges in
Alzheimer’s Disease

SUMMARY: Dr. Albert discussed some of the ethical issues at
each of the three basic stages—presymptomatic, preclini-
cal, and actual clinical dementia—of Alzheimer’s disease. In
the presymptomatic stage, she noted, a negative genetic
test result could be a false negative because many of the
possible causative gene mutations are not yet known. She
also pointed out the absence of confidentiality; although
the results of the test may be confidential, the fact that the
test was done goes into the patient’s medical record. For
the preclinical stage, Dr. Albert observed that as prediction
methods improve and treatments (not necessarily benign)
are developed, patients must be educated in the concepts
of probability. This is because test results are likely to only
indicate risk and not offer a deterministic outcome; there
are likely to be multiple gene interactions, and all may be
affected by environmental factors. For the clinical dementia
stage, she discussed issues of who might provide informed
consent for the patient, and under what circumstances;
this is a serious concern even for patients who appear to be
only mildly impaired.

MARILYN S. ALBERT: When I arrived this morning
I ran into a colleague, and I told him I’d be talking
about ethical issues in Alzheimer’s disease. "Well," he
asked, "are you going to come out against it?" 
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He was joking, of course, because everyone is
indeed "against" any debilitating illness. But we’re all
against Alzheimer’s in an even more profound way: it is
one of the diseases that we all fear the most because
we are creatures who use our brain and identify so
deeply with it. Not only would we lose our intellectual
capacities with Alzheimer’s disease, we’d lose our indi-
viduality—who we are as people. 

It’s also a disorder that represents many of the
issues we’ve been talking about at this meeting—it
spans the range of ethical choices and challenges that
we have before us. So I’m going to talk about what
these ethical challenges are, and I’ll relate them in par-
ticular to the different stages of Alzheimer’s disease;
it’s very clear that the questions a patient (or patient’s
representative) has to face, and that we should talk
about here, depend on the stage of the disease he or
she is in. The three basic stages are presymptomatic,
preclinical, and actual clinical dementia. 

Right now, the only way to know for sure that some-
one has Alzheimer’s disease is to exam-
ine brain tissue. That’s normally done
after a dementia patient has died, and
we look for certain pathological abnor-
malities that we call neuritic plaques
and neurofibrillary tangles. But in actu-
al clinical practice in most places, the
diagnosis is made according to criteria
that were established in 1984 by Guy
McKhann and his colleagues. Follow-
ing these criteria provides a high
degree of accuracy—about 90 percent. 

Three treatments have recently
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become available on the market, though they are
exceedingly modest in their effect. On average, they
produce about a six-month improvement in behavior,
but they don’t slow the course of the disease. Their
big benefit at the moment is that they have very few
side effects. Yet the absence of side effects is one of
the things that I believe has been leading people to
largely avoid thinking about what the future ethical
challenges regarding early diagnosis and treatment of
Alzheimer’s disease may be. 

Let me begin by discussing some of the ethical
challenges with respect to presymptomatic treatment—
the first stage of Alzheimer’s disease. They involve
people with dominant genetic disorders very much like
what was mentioned with respect to Huntington’s dis-
ease. As it happens, there are three dominant genes in
Alzheimer’s disease. If mutations occur in any of these
genes, the individual will definitely get the disorder.
Complicating the picture for AD is that the gene that is
most commonly mutated (among the three) has over
eighty different mutations that have been identified so
far.

This means that if you talk to people about
whether or not to have genetic testing, they must rec-
ognize that the test may not find any of these muta-
tions; many of them are what we call ‘private’—
unique to a family. It would be time consuming and
very costly to look beyond the known mutations to see
if, in fact, the test has revealed a new one. But if nega-
tive results were certain, there are other implications of
the testing. 

I participated in the planning of the genetic coun-
seling group at Massachusetts General Hospital, and
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one of the things we discovered is that if you just send
a test to Athena Pharmaceuticals
for evaluation, the fact that a blood
sample was sent for genetic analy-
sis ends up in the patient’s medical
record. For that reason, all the con-
sent forms we have at Mass Gener-
al—having to do with genetic test-
ing of any kind—specify that the
hospital cannot completely guar-
antee the confidentiality of the
information. Someone might not
be able to find out the results of
the genetic test but they might be
able to find that a genetic test was done (either for clin-
ical or research purposes). So this has to be clear right
from the outset. 

This is one reason that, as in the situation with
Huntington’s disease mentioned earlier, we’re anticipat-
ing that there won’t be a great call for such testing. In
addition, of course, people at risk face many different
choices: whether or not to get married, whether or not
to have children, the impact of genetic testing on insur-
ance or employment. We need to have further discus-
sions on why in fact so few people go out and get tested,
though obviously we can offer some good guesses. 

Now let’s consider the other end of the spectrum,
the stage of clinical dementia. First, with respect to
people who have substantial cognitive impairments, we
make the assumption that these individuals can’t
understand risk or future planning, which has clear
implications for their capacity to provide consent for
clinical care or research. It’s obvious why we all assume
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this, because that capacity would have to include
many different cognitive skills, including language,
executive function (which involves self-monitoring,
planning, and understanding the future implications of
choices), and memory. 

With respect to clinical practice, the current stan-
dards for significantly impaired people are fairly well
defined. The next of kin can give consent for extraor-
dinary procedures. But while extraordinary procedures
are best served by guardianship, it is very hard to get;
you have to go to court, you have to have someone
evaluated, you have to have a physician’s evaluation
that the patient is not competent—and even then the
case often needs to be adjudicated. 

With respect to consent for clinical research, there is
not a lot of agreement about how people who are mod-

erately or severely impaired should
be treated. There are federal guide-
lines, but very little agreement from
institution to institution. So it’s real-
ly left up to individual IRBs (institu-
tional review boards) to make the
decision, and because the composi-
tion of these IRBs varies, their skill
in these matters varies as well. Most

important, there is not very much agreement about who
can serve as a surrogate in most instances. Federal law
permits what’s called a legally authorized representative,
but it’s not clear who that person might be. If there’s a
legal guardian, then he or she is obviously acceptable.
But if not, there’s often a problem: the next of kin may
not be available. Who a good surrogate may be in such
cases is another issue we need to discuss.
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Things are even less clear when it comes to
Alzheimer’s disease patients who are mildly demented.
We don’t even talk about this very much because peo-
ple who are mildly demented appear, superficially, to
be quite normal. And that leads us to believe they can
make a lot of decisions for themselves about their clin-
ical care and whether or not they should participate in
research. But recent research in fact tells us that a per-
son who is mildly demented with Alzheimer’s disease,
apart from having a memory disorder, is also likely to
have diminished executive function—thus, the patient
may have limited insight into their disorder and have
difficulty understanding the implications of decisions. 

You might think that it’s not so important to
make a critical decision if someone is only mildly
impaired, but some patients progress at a very rapid
rate. Therefore we need to think now about what
ought to be done for them with respect to informed
consent. At present, proxy consent is often provided
by next of kin, other family, and friends. And as Steve
Hyman said, what typically happens is that the proxy
doesn’t just sign a consent form; they need to be
involved all along the way. Both in research settings
and with respect to clinical care, you want them agree-
ing to things even though that isn’t something that
anybody has established as legally binding. 

The third and last phase of the disease I’ll discuss
is actually in between the first two; it’s the preclini-
cal—or prodromal—phase of the disease. And this is
the phase about which there has been the least amount
of thought and discussion. It’s important for us to
remedy that situation in light of the enthusiasm
among Alzheimer’s disease researchers regarding
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potential treatments. They predict that within a very
short time—a number often mentioned is ten years—
we will have truly effective treatments for Alzheimer’s
disease; the reason for this confidence is that scientists
believe they now understand the basic mechanisms of
its cause. And when those treatments come about, it’s
unlikely they’ll be as benign as the current ones are.
Issues of consent will loom ever more important.

As will testing and prediction. But although a
great deal of work is going on—in our group and
around the country—to ultimately enable us to pre-
dict who’s going to develop the disease down the line,
few have thought about the accompanying ethical
challenges: What kinds of things should we say to
people, for example, and what kinds of certainty
should we express in saying them? Who among us
would want to wait until we had lost a great many
essential neurons in the brain before we were treated? 

You might think that by the
time we got effective treatments we
would also know a lot about genet-
ics and be pretty certain about our
predictions. But as you heard earlier
today, the one gene that has been
identified with respect to late-onset
Alzheimer’s—the ApoE-4 allele of
the ApoE gene—only carries risk
for the disease. It isn’t a determinis-
tic gene. In addition, genetic epi-
demiologists and statisticians have

estimated that, based on what we know now, there are
likely to be as many as five genes that affect late-onset
risk. Some of these might increase risk, while others
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might be protective. But all of them are likely to interact
with each other and be affected by environmental factors.

So in essence we’ll be trying to identify people
early and tell them something about their risk, and if
current research fulfills its promise, we’ll be able to
inform them at earlier and earlier stages. They, in turn,
will have to learn probability theory in order to deal
with the information. One of the really important
areas of investigation with respect to the ethical and
legal challenges of Alzheimer’s disease, I believe, will
have to do with educating people on risk and concepts
of probability, and we should begin discussing it now. 

This issue of probability is relevant not only to
our thinking about the brain and brain diseases but to
lots of other disorders as well. Diseases of the heart,
breast, and lungs, for example, will likely turn out to
be affected by multiple genetic problems as well. In
fact, I must mention that many of the things that I’ve
been talking about with respect to Alzheimer’s disease
also apply to numerous other conditions, especially on
issues that have to do with cognitive incompetence. 

To move forward on the ethical issues I’ve dis-
cussed and many others, there has to be increased reg-
ulation and legislative input. We need to have IRBs
that are better informed. And what especially needs to
be done is to invite advocacy groups around the coun-
try to play a bigger role. If, for example, the
Alzheimer’s Association takes a particular stand with
respect to the ethical and legal issues regarding pro-
dromal disease and prediction of disease, that could
greatly influence legislation and the decisions of IRBs.

w
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How Far Will the
Treatment/Enhancement
Distinction Get Us as 
We Grapple with New 
Ways to Shape Our Selves?

SUMMARY: Dr. Parens suggested that the treatment/
enhancement distinction can be one tool among many
that we employ as we contemplate how to use psy-
chopharmacological agents to shape our selves. The dis-
tinction can be a place to begin—in deciding, say, what
to include in health care coverage, or in affirming natural
variation. In cases where the treatment/ enhancement
distinction can’t help us—as in already entrenched prac-
tices—Dr. Parens suggested that we “specify the conse-
quences we are hoping for or fearful of” and recognize
that different ways of dealing with an issue reflect differ-
ent values. He offered several examples of phenomena
with the (negative) consequences of unfairness, complici-
ty with unjust norms, and homogenization. 

ERIK PARENS: I recently encountered Francis
Fukuyama’s book Our Posthuman Future: Consequences of
the Biotechnology Revolution. Though Fukuyama is on
the opposite end of the political spectrum from Art
Caplan, like Art, Fukuyama has an ear for a provoca-
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tive thesis. Caplan says that neuroscientific advances
are, ethically speaking, really just more of what we’ve
been doing all along. Giving his kid a boost with a
drug or brain chip or whatever really isn’t ethically
any different from sending his kid to a fancy private
school. Fukuyama’s thesis is that neuroscientific
advances could threaten our humanity. His claim is
that they may, if we’re not careful, usher in a “posthu-
man future.” 

Fukuyama argues that to forestall that danger we
need to understand and preserve human nature. And he
asserts that medicine, being a repository of knowledge
regarding not just health but so many other aspects of
humanity, can play an important role in that quest. He
says further that we need to establish a federal agency to
try to distinguish between legitimate and illegitimate
purposes, and he suggests that such an agency should
rely heavily on the treatment/enhancement distinction
(which contrasts the traditional goals of medicine—
eliminating disease and restoring
health—with the augmentation of
otherwise-healthy individuals). I
want to suggest that the distinction
isn’t as useful as Fukuyama hopes
or as useless as Caplan suggests.

Many, many pages have been
written regarding how blurry the
line is between treatment and
enhancement, and I’m not going
to revisit that issue today. My
question here is, What is the treat-
ment/enhancement distinction
useful for? It is a tool, after all, so
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what can we do with it? 
Well, it’s a place to begin. In articulating what

goes into universal health care, for example, everybody
can’t have everything, so we might want to start distin-
guishing between things that go into the basic package
of care and things that don’t. Presumably the treat-
ments go in, the enhancements don’t. The tool can also
be used to begin critiquing some social practices. If,
say, shyness isn’t a disease, perhaps medicine ought not
to treat it and medicalize it. 

Very closely related to that, the treatment/
enhancement distinction can be used to help affirm
natural variation. Should we be concerned that people
who wield this tool may believe that treating diabetes
or cancer is bad or unnatural? No, I don’t really think
so. I do think it can be a way of saying why it bugs us
to give growth hormone to short kids who aren’t
growth-hormone deficient. That is, the treatment/
enhancement distinction could help forward the argu-
ment that there are a lot of ways to be in the world—
we come in all sorts of shapes and sizes—and we
don’t need to use medicine to change them. Again, it’s
a place to begin. 

What won’t the treatment/enhancement distinc-
tion help us with? For one thing, it won’t help us
articulate limits outside of medicine—which brings
me to the “schmocter” problem. Imagine that in the
not-too-distant future there are people who have
access to new biomedical technologies but who don’t
call themselves doctors. They are self-declared
schmocters who do not pretend to share the goals of
medicine but rather think of themselves as pursuing
the goals of schmedicine. To people who are practic-

NEUROETHICS: MAPPING THE FIELD • 154

4_ses3_pp133-192r.qxd  1/17/2003  10:21 AM  Page 154



ing schmedicine, it’s not going to matter very much to
learn that their practice is inconsistent with the goals
of medicine. It’s just an irrelevant claim. In order to
address schmedicine and its purposes, we’ve got to
start making a different kind of argument, which I’ll
get to in just a second.

The treatment/enhancement distinction also isn’t
going to help us distinguish
between enhancements that we’ve
already begun to endorse and those
that we don’t want to endorse.
Being capable of getting pregnant
is surely not a disease. Giving peo-
ple contraception isn’t a treatment.
According to the logic of the goals-
of-medicine argument, giving peo-
ple contraception so that they won’t get pregnant is an
enhancement—though one that most of us are incredi-
bly grateful for. Similarly, menopause isn’t a disease, and
giving HRT isn’t a treatment but a kind of enhancement
that, again, is very widely appreciated and embraced. 

So if the treatment/enhancement distinction
won’t help us deal with these kinds of problems, what
can we do? It seems to me that we have to specify the
consequences we are hoping for or fearful of. Being in
the ethics biz, I’ll stick to the ones we’re fearful of
(though I’d remind you that with new technologies
what we’d really like to do is less reactive and more
positive—promote human flourishing). 

Consider the consequence of unfairness, some-
thing we’ve talked about already at this meeting. In
the example of ADHD and Ritalin that Steven Hyman
so beautifully laid out, what would happen if anxious
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parents in the suburbs increasingly gave Ritalin to their
kids—most of whom did not have ADHD—so that
they performed better on the kinds of tests that give
people access to the kinds of places that enable them

to get still more advantages? It
seems to me that it’s legitimate to
worry that the gap between those
who have and those who don’t
might grow. 

Of course, as we’ve heard, the
first line of argument is, So what?
I mean, the rich have always had
access to new technologies. So it

seems to me that we’re not talking about a brand-new
problem here but the potential exacerbation of a very,
very old problem. We’re not just talking about kids
with resources getting access to Stanley Kaplan. We’re
talking about kids with resources getting access to a
capacity that will help them use Kaplan still better so
that they can do still better. 

What about if everybody had it? Would there be
reason to worry then? Here it’s important to appreci-
ate that the means we use to achieve our ends really
matter because they each express different values.
Everybody agrees that improved performance is a
wonderful thing; we all want it. But it seems to me
that it makes a difference whether you change the
teacher-student ratio to improve the performance or
you give the kid a pill. In the first case you’re express-
ing your commitment to the value of engagement.
You want kids and teachers to interact better so that
kids will do better. The pill, meanwhile, expresses the
value of efficiency—which, God knows, is important.

NEUROETHICS: MAPPING THE FIELD • 156

It seems to me that it’s
legitimate to worry that
the gap between those

who have and those who
don’t might grow.

4_ses3_pp133-192r.qxd  1/17/2003  10:21 AM  Page 156



But let’s at least be clear that in using the different
means to achieve the desirable end, we’re expressing
different values. 

Another consequence I’m worried about is becom-
ing complicit with unjust norms. Imagine there’s a
color-blindness pill that could reduce discriminatory
attitudes toward dark-skinned people. Everybody
agrees that discrimination is hurtful to those who are
discriminated against, and that they suffer as a result of
it. So if people are suffering, why not give this color-
blindness pill to the people who are making them suf-
fer? The fear is that in giving the pill we become com-
plicit with the unjust norm that a particular skin pig-
ment is preferable. Whether you take the pill or don’t
take the pill, the unjust norm remains in place; nothing
has changed. 

Then the question is, Should anybody’s well-
being be sacrificed on the altar of social justice? You
know, we have this pill that would reduce discrimina-
tion, but we’re not going to use it because we’re wor-
ried about social justice. I believe it’s really, really
important to be exceedingly cautious about suggesting
that anybody’s well-being ought to be sacrificed on
any altar. But it also seems to me that it’s very impor-
tant to remember that our different means of achieving
purposes—in this case, reduced discrimination—
express different understandings of who we are. In this
hypothetical case, we’d be using the pill to change our
attitudes—and we’d be expressing an understanding of
ourselves as “mechanisms.” This is different from think-
ing of ourselves as reason givers who can convince
each other that discrimination is unjust. Same end, dif-
ferent means, and they express altogether different
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understandings of what it means to be a human being. 
Another consequence of concern is homogeniza-

tion, as in the example of Prozac. So what if more of
us were more assertive and confident and resilient?
But again, it seems reasonable to worry about this
tendency to make more and more of us more alike.
Peter Kramer, in his very interesting book Listening to
Prozac, argues that Prozac is an all-purpose means. In
a recent Hastings Center Report article, he essentially
says, “Listen, don’t worry about Prozac producing
conformity. Prozac doesn’t produce anything; it’s
good for any life project. It can be used for projects

of conformity just as surely as it
could be used for projects of
rebellion or resistance.” 

It seems to me that his point,
in principle, is absolutely correct
but in practice altogether implau-
sible. We have to ask, as we survey
any new technology: How will it

actually be used? Do we have reason to believe, in
particular, that it might be used to exaggerate prob-
lems we already have? 

So in answer to my initial question—“How far
will the treatment/enhancement distinction get us?”—
I think it’s a place to start. I don’t think it’s going to
get us as far as Fukuyama hopes. Appealing to “nature”
isn’t irrelevant, but it can’t stand in for specifying the
consequences that we hope for and fear. 

w
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Neurotechnology, Cyborgs,
and the Sense of Self

SUMMARY: Dr. Wolpe celebrated the potential of “bionic”
technologies—throughout the human body but especial-
ly in the brain—to extend our abilities and our lives, but
he also urged caution. He cited a wide variety of “phys-
iotechnologies”—a few already in place but most on the
way (likely sooner than later)—“to be incorporated into
our very flesh and become part of who we are.” Some of
these technologies, he noted, such as neuronal chips,
could be new applications of what is already part of our
flesh. Thus “we are technologizing the organic world
and we’re organicizing the technological world, and
these innovations are going to have a profound impact
on the way we live.” Not everyone is looking forward to
these changes, Dr. Wolpe observed, and in any case we
all need to ask ourselves and each other some serious
questions about how we wish to direct our own evolu-
tion. So we must pose these questions not only systemi-
cally but early—to help direct science and avoid being
led by it or having to belatedly chase it.

PAUL ROOT WOLPE: Art [Caplan] and Erik [Parens]
talked about the idea of posthumanism. But it wasn’t
the people they mentioned (Leon Kass, Francis Fukuya-
ma) who came up with that concept. It has been
pushed primarily by those who are for it—Ray
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Kurzweil, Greg Stock, and
others—who look forward
to the moment we’re
posthuman or transhuman.

For these people, con-
trol of our own evolution is
the ultimate goal. In their
conception, the first stage of
evolution was unconscious
and physical; the second
stage was a cultural inter-
vention on that physical
evolution (through the ways
in which culture—medicine
and other intellectual influ-
ences—has modified natural

selection); and now we have a fusion of those two
things, in which culture is going to determine our very
physiological forms. In other words, human beings
have taken over evolution, and this is going to end
with our own conscious and directive alteration of our
physiology. To the posthumanists, that is a good thing.

We’re already acting on that agenda: we’re sculpt-
ing flesh; we’re genetically altering animals in order to
transplant tissue into human beings and not provoke an
immune response; we’re even planning to transplant
genetically modified organs from one species to another. 

I always do a revealing exercise with my under-
graduates. I tell them: “The pig heart is the same size as
the human heart, so what we’re going to do is geneti-
cally alter these pigs so that their hearts won’t be
rejected by the human body. And then we’ll have this
herd of pigs, and when somebody needs a heart trans-
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plant, we’ll take a pig and slaughter it, cut out its heart,
and transplant it.”

And the students’ reaction usually is: “That’s terri-
ble. That’s just a terrible thing to do to a pig.” I then
remind them about bacon and ham and all the other
reasons we slaughter pigs, for purposes that aren’t life-
saving, in order to illustrate this fundamental moral
disconnect we have. I do that exercise with every class,
and every class reacts the same way. 

This is a very roundabout attack, or at least a dig,
at Leon Kass’s whole idea of the wisdom of moral
repugnance. It is exactly moral repugnance that some-
times is misguided. The false notion that this sort of
original visceral reaction is the right one is perfectly
illustrated by the fact that the same people who are sit-
ting there munching on their pig parts find some moral
objection to saving someone’s life with a pig. 

So we really have to get beyond our initial ideas
and try to understand the moral principles on which
we’re basing our decisions. We have to keep our minds
open as the fruits of science and technology become
more and more awesome yet at the same time routine.
We’re talking, for example, about taking nanotechnolo-
gies—microscopic computer chips, rotors, and other
things—and sending them into our bloodstream to, say,
Roto-Rooter out our arterial sclerosis. And some people
are talking about flooding the brain with microchips to
enhance certain kinds of brain processes. 

What we’re talking about is a whole series of
“physiotechnologies”—that is, technologies to be
incorporated into our very flesh and become part of
who we are. We’re already doing it, of course, with
prosthetic limbs. Yet somehow we think of those limbs
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as separate from ourselves—unless you happen to use
one. If you talk to people who have an artificial arm or
leg that they depend on, and you ask them about their
relationship to it, they’ll tell you it’s not just a piece of
hardware that they strap on. They establish an emo-
tional relationship with the object that becomes very
much a part of their function. 

Talk to people with the AbioCor artificial heart
about their relationship to that piece of hardware.
They’ll probably tell you they hate it because it isn’t
fun to have this heart in you. On the other hand,
they’ll also tell you that they love it because it has kept
them alive. And the innovations don’t stop there. We
now have artificial bladders, artificial lungs, even artifi-
cial kidneys if you want to so label dialysis. Maybe
someday dialysis will get down to the size at which it
can be implanted. 

The pumps and bulbs and balloons of the body are
only the first things that we can synthesize. Other things
are coming, they’re coming very quickly, and they’re
coming from all sides. So now we’re talking about

brain-implantation technologies,
implanting fetal cells or computer
chips. And they’ve been tested for a
whole series of diseases so far—for
Parkinson’s, epilepsy, deafness,
blindness, depression. The vagus
nerve stimulator that was first
developed to treat epilepsy—it’s

been called the pacemaker for the brain—has now been
shown to possibly have an effect on depression. 

This is no longer just science fiction but some-
thing we actually have the technological capability to
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attempt. We have learned how to hack into the wet-
ware between our ears in the same way that we’ve
learned how to hack into other information systems
and change the patterns of communication, as we do,
say, over the Internet. We’ve learned to enhance the
inherently slow perceptions of our brains. 

It’s going the other way, too, with organic tissues
serving technological functions. Scientists are using
chip lithography to create “neuronal chips,” silicon
chips with furrows cut in them so that actual neurons
grow in such a way that their dendrites and axons inter-
act to create certain input and output patterns. Similarly,
because DNA is the single best information store we
know of, they’re beginning to
create DNA computers with
storage capacities that far out-
strip anything we can create
synthetically. 

The technology is thus
coming from both directions.
We are technologizing the
organic world and we’re
organicizing the technologi-
cal world, and these innova-
tions are going to have a pro-
found impact on the way we
live. With these kinds of new
technologies, we won’t ask
the question, “Does the ‘me’
who can have a relationship
with a prosthetic arm also
have a relationship with this
neuronal chip?” Unlike the
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limb, the latter technology will determine who that
“me” is who’s doing the appreciating. That is, once you
integrate technologies into the brain, you then have to
ask yourself the question, Is there an end of the non-
technological me and the beginning of the technologi-
cal me, or is it now all me? Am I part technology and
part organic? 

The point of all this is that we really are becom-
ing some kind of cyborg, some kind of posthuman in
the sense that for the first time in history we really are
going to incorporate our synthetic technologies into
the very physiology of our being—with major,
though not necessarily entirely undesirable, conse-
quences. Speaking as someone in the prodromal phase
of old age, I think we can look forward to a time in
the not-too-distant future when many of those symp-
toms or characteristics of growing old are going to be
compensated for by these technologies.

Not everyone, though, is looking forward to it.
Take a technology already being placed in the head—
cochlear ear implants. There are people in the United
States right now who say that cochlear ear implants
deny them their rights as a subculture. They say that
these kinds of devices are taking away something that
is inherent in their self-definition and that they
value—their inability to hear! So all these technologies
are going to have to deal with opposition. Whether it’s
based on conceptions of “don’t mess with human
nature,” subcultural values, religious values, or whatev-
er, some people maintain that certain ways of being
are correct and that technological manipulations of
them are wrong.

We do, of course, need to ask broader questions
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regarding how, as a species, we want to direct our-
selves, and toward what goals, as we begin to incor-
porate our bionics into our bodies. And we can’t ask
the ethical questions once the science is already out
of the barn. Rather than allow the science to pull us
along, we must now begin a serious conversation—
and not a conversation à la Francis Fukuyama, in
which he postulates an inherent “human nature” that
he never defines in a specific, historically and cultur-
ally consistent way. He thus then gets to call any par-
ticular trait he likes “human nature” without ever
defending it. 

Biotechnology is no longer a tool merely to try
to bring the human body back to some preexisting
baseline of function. We can now (or soon will be
able to) push those boundaries, to “enhance” our-
selves in ways we could before only imagine.
Implantable computer chips are allowing the blind
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to see, the deaf to hear, and monkeys to control
cursors on computer screens entirely with their
minds. Transcranial magnetic stimulation can turn
specific areas of the brain off temporarily by send-
ing electric charges through the skull. Electrode
implantation has allowed scientists to create “robo-
rats,” whose travels are controlled by the joysticks of
scientists back in their labs, and monkeys whose
thought processes can control mechanical arms
thousands of miles away. Psychopharmaceuticals
promise to increase memory retention, even out the
rough spots in our moods, focus our attention when
we do complex tasks. The posthumanists are right in
their descriptions of the future, whether or not they
are right in the enthusiasm with which they
embrace it.

Ultimately, it will be the society as a whole that
decides whether or not to embrace these technolo-
gies, and the pressure to do so—from the techno-
philic medical establishment, to the enormous bio-
technological/ industrial complex, to the advertising
departments of the companies that peddle the tech-
nologies—will be intense. We must very carefully
project what the implications of so drastically re-
shaping ourselves will be. The way to do that is not
to postulate an ill-defined “human nature” that we
violate when we pursue these technologies, but to
ask very practical questions about what our lives will
be like, and how society will be shaped, if we
employ each one. Some may be wonderful additions
to our medical armamentarium, and others may have
risks or dangers that are hard to foresee. But that is, I
believe, the role of bioethicists and others who are
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trying to help guide us down the slippery and tortu-
ous path of neuroethics.

Question and Answer

JOE DUMIT (MIT): I have a question for Steven
Hyman about the effective overprescription of Ritalin
in the suburbs.

STEVEN HYMAN: “Overprescription” may not be
exactly right. My observation is that there are a lot of
boys in suburbs who don’t meet diagnostic criteria for
ADHD but are on Ritalin. 

DUMIT: Right, and that’s what I wanted to ask
about. If Ritalin does in fact help students do better
in tests, and parents are having it prescribed for that
purpose, maybe it’s not the medication that’s the
problem here but this inappropriate “health care”
use.

HYMAN: From its coverage in the media, people
might expect that when you open a bottle of Rital-
in you get a whiff of sulfur. It’s just a medication;
the issue is how it’s being utilized and prescribed.
There certainly are some very impaired kids who
do much better when they’re on Ritalin. And in
clinical trials for well-diagnosed ADHD, the med-
ication has been shown to be safe and effective. But
as it’s used more and more, people are developing a
strong moral sense about it. They are acting as if
the pill itself, as opposed to prescribing practices, is
somehow defective.
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DUMIT: I’d add a
third factor to that,
namely the adver-
tisements by the
pharmaceutical
companies, which
pretty much direct-
ly target bad
school perform-
ance as a symptom.

HYMAN: Absolutely. I would go out on a limb here
and say that I think this kind of advertising is actually
quite vile. 

DUMIT: I have another question. When bad drugs—
illegal drugs like amphetamines, cocaine, or ecstasy—
are studied for effects on the brain, changes within the
brain are seen as bad or neurotoxic. When good drugs
like Prozac or Ritalin are studied for effects on the
brain, changes are interpreted as proof of efficacy. So
I wondered if we could nuance this. Do we see it as a
neuroethical issue?

HYMAN: I would look at it very differently. I’d say
that whether something is desirable or undesirable, or
good or bad, can only be judged right now in terms of
clinical outcomes, and that the observation of changes
in gene expression or sprouting of new synaptic
spines or synapses is really still not interpretable. We’re
trying to explain why certain drugs have very long-
lived effects, but we can’t tell whether something like
new synapses is good or bad—with one exception.
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When certain drugs lesion certain neurons—kill neu-
rons—we have a good prima facie case that those
long-term changes are not desirable. For example, the
fact that ecstasy-like drugs are applied as off-the-shelf
neurotoxins in the laboratory—you use it if you want
to kill serotonin neurons—suggests that this drug is
bad. We wouldn’t need a big ethical conversation
about that.

ANITA SILVERS (San Francisco State University): I
have a question for Erik Parens, and it relates to the
very good question Judy [Illes] asked this morning
about whether or not we’ll need to rethink the notion
of "normal." You argue that we ought to be con-
cerned about being complicit with unjust norms. I’ve
encountered people who think that the
treatment/enhancement distinction itself is complicit
with norming species-typicality—after all, “treatment”
is usually understood in terms of bringing individuals
up to species-typicality, and “enhancement” as improv-
ing them beyond what’s species-typical. Some people
have argued that to use species-typicality as a norm is
unjust. If that is so, isn’t the distinction between treat-
ment and enhancement itself complicit with an unjust
norm? 

ERIK PARENS: Anita, I have tried to learn from you
that the treatment/enhancement distinction could
inadvertently valorize the concept of normality, inso-
far as the argument seems to be that treatment ought
to aim at normality. This is why I tried to underline
that we use it only to begin the critique of some social
practices and to begin to affirm the fact of variation.
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So, yes, you’re right. Any distinction can be put to very
bad purposes and could, inadvertently, harbor premises
that could be construed as problematic. 

It seems to me, though, that the people wielding
the treatment/enhancement distinction are also wor-

ried about what you’re worried
about. They’re worried about not
affirming a variety of ways of
being. 

Actually, I’d like to try to
respond to what Judy said this
morning, which was that maybe we
need to redefine what “normal” is
because, for example, there are deaf
people who want to have deaf kids.

I’d say, why not just affirm that there is a variety of ways
of being, some of which, statistically speaking, are
abnormal? Let’s try to remember the difference between
normal in the normative sense—the evaluative sense—
and normal in the statistical sense. Being deaf, statistical-
ly speaking, is abnormal. Yet it’s very important that we
all learn how to say it is one of many ways of being and
it is good, as good as any other way of being. 

PAUL ROOT WOLPE: The argument about species-
typical functioning in the treatment/enhancement dis-
tinction almost always comes up in discussions about
what we should pay for in medicine. That is, we don’t
want to spend our health care dollar on cosmetic
medicine, because it’s not a treatment, but we do
want to spend it to cure cancer. So where do we draw
the line when we get to those things that could be
considered treatment or not treatment? That’s where
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the species-typical functioning argument happens. 
It does not happen—or if it does, it’s easily refut-

ed—in the broader conversation about what is right
and wrong. That is, the general social question of
whether, for example, we should allow deaf people to
have deaf children if they want to is a different issue
from the question of what we should spend our health
care dollar on. So we have to be very careful, when we
ask the question about species-typical functioning, to
note the realm we are talking about.

SILVERS: It’s because we define deafness as a dis-
ease that we’re in fact willing to spend our health
care dollars on preventing deafness. I’m not argu-
ing, by the way, that we oughtn’t to spend money
preventing limitations, but I am arguing that
species-typicality is not a standard we ought to be
using. We ought to be using a quite different func-
tional standard, because people
who are atypical in various ways
may be as functional—or more
functional—than species-typical
people.

PARENS: Yes, I completely agree.

MARY MAHOWALD (University
of Chicago): Erik’s discussion
posed the treatment/enhancement distinction as a
dichotomy, but there is actually a continuum in the
demand for medical services—from severe disease
states at one end to totally nonhealth-related uses at
the other. And a whole array of conditions span that
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spectrum. There
are also very dif-
ferent vari-
ables—econom-
ic, social, tech-
nological—that
feed into them.
So to even talk
about a treat-
ment/enhance-
ment distinction,
it seems to me, is
misleading
because it leaves

out multiple nuances and complexity.

PARENS: Mary, let me try this again. All I tried to
say was that the treatment/enhancement distinction
is a tool that one might use for three purposes,
which I listed. I said it could begin a conversation
about what would go in and out of a basic package
of care. It could begin a conversation about medical-
ization—about putting medicine to purposes that
make us nervous—and it could begin a conversation
about the kinds of natural variations that we want to
affirm. To begin some conversations—that’s all I
think it’s good for. It certainly can’t be the end of
the conversation. The fact of the matter is, you’re
absolutely right. 

HYMAN: But maybe it’s the wrong place to begin. For
one thing, I hope we would agree that the boundaries
between health and illness are partly socially con-
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structed. For another, if there were public health peo-
ple here, they’d be frothing at the mouth, because
they would tell you that their goal is to have popula-
tion-based prevention. And from that point of view,
one person’s enhancement is another person’s preven-
tion. For example, many people in this room are proba-
bly on a statin as a matter of prevention. If you’re not,
clinical trials show you have an increased risk of stroke
and myocardial infarction, whatever your cholesterol is.

What is species-typical? It depends on the coun-
try you’re in, the diet you’re on, and so on. But even if
you were foraging for roots and berries in some desert,
your cholesterol would still be too high to prevent dis-
ease. All I’m saying is that the treatment/enhancement
distinction has limits because . . .

PARENS: You used it yourself. I mean, your talk
depended on it.

HYMAN: Yes, it did, in part, but . . .

PARENS: The whole of it!

HYMAN: . . . what’s missing in that distinction is the
issue of early intervention and prevention, which we
can’t call either treatment or enhancement, and that’s
where the whole world of public health resides.

FROM THE FLOOR (Unidentified Speaker): I might be
wrong about this, but I believe I’ve read that lower cho-
lesterol is associated with higher incidences of suicide. 

HYMAN: That has not stood up in more recent clini-
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cal trials, [laughter] though I kind of like it because I
enjoy eating a lot of meat. There have subsequently
been very much more substantial clinical trials, which
show no such correlation. You can’t be too thin or
have too low a level of cholesterol.

FROM THE FLOOR (Unidentified Speaker): I’d also like
to make the point that the presenters here are talking
rather casually about altering human nature. My own
opinion is that one of the best and most ethical things
we can do, as scientists and especially as neuroscien-
tists, is to take a very cautious approach and advise the
public to be wary of alterations that involve any kind
of invasion, whether physical—through such silly
ideas as those implanted chips—or pharmacological. 

I mean, it seems to me that we need some
dimension of humility here. We ought to be realiz-
ing that we’re the product of nearly 4 billion years

of evolutionary history and that
what we have in us is designed as
a balance against variations of
circumstance and reality—human
beings are in fact a kind of all-
purpose organism. Maybe we
could make ourselves stronger in
one way, but we’d lose something
in another.

HYMAN: Well, first of all I don’t think we should be
cavalier; whenever we are, we invariably pay a price.
We would have to do careful clinical trials. But I’d also
say that arguments about evolution perfecting us are
problematic because, for one thing, evolution didn’t
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design us to live on today’s diets. And what’s so per-
fect about many of our forebears not living past the
age of 40 or 45? So I think it’s a sort of naturalistic
fallacy to bring evolution into this. I would prefer to
say that we need to balance our views of a just and
fair society against individual rights on the one hand,
and weigh risks and benefits as best as we can deter-
mine them on the other.

You know, at one level, when I was a public
health official I worried a lot about all these kids get-
ting Ritalin. But on another level, we live in America,
and some set of parents or some individual says, “I
have a lot of distress. I don’t meet your diagnostic cri-
teria for depression. But Prozac makes me feel a lot
better and helps me do a lot better in my life. How
dare you take it away from me?” So I think we have to
balance all these very difficult issues. We can’t turn to
evolution.

MARILYN S. ALBERT: I think it should also be said
that Americans, and people around the world, are now
voting with their feet—at least with respect to con-
cerns like cognitive impairment. All kinds of things
are being sold in health food stores, and advertised in
newspapers and magazines, that nobody has any
knowledge about. We see a lot of patients in clinical
practice who are taking ginkgo or any of a number of
these substances, and they have no idea what the side
effects are. So people are desperate for alterations in
their current status and desirous of enhancement. And
I think our job is to give them guidance. Telling them
to wait for the clinical trials, I can tell you, isn’t going
to work.
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WILLIAM SAFIRE: Dr. Wolpe, in the first fourteen
minutes of your presentation it seemed that the
marriage of physiology and technology was taking
off like a rocket and there was no stopping it, and
we ought to get used to it. And then, at the last
minute, you seemed to veer away from that and cast
aspersions on it. So I just want to know, Did I fall
asleep in the last minute? And what is your conclu-
sion about the ethical considerations of this forth-
coming wedding?

WOLPE: The problem is that I gave you only fifteen
minutes of a half-hour talk, Bill. I was trying to say
that what’s going on now in the laboratories—such as
people implanting chips in animals, and in them-
selves—is creating a new set of relationships between
human beings and technology that may evoke new
ethical questions, which we’ve only been dancing
around the edges of here. 

That is, by talking about specific technologies
and talking about Ritalin or some other specific
psychopharmaceutical, we’re dealing in incremen-
tal ethics, which often leads you somewhere you
don’t want to be. At some point you have to step
back, take a view from 30,000 feet, and say, “You
know, all these things we’ve put together create a
certain kind of fundamental shift, and we need to
examine it.”

I was also trying to say we have to somehow
merge—or marry, if you will—both sides of human
existence, which right now we tend to treat very dif-
ferently. And this is not a matter for scientists alone.
We sit here and talk about technological capabilities,
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but when we actually go down into the lived experi-
ences of human beings, they often
interpret those things, receive
those things, place those things in
cultural contexts very differently
from the way that scientists, ethi-
cists, and philosophers originally
conceived. For example, deafness
as a culture was not predicted by
the scientists who were creating or
exploring treatments for deafness.
It was an emergent property of the
deaf community.

HYMAN: Paul, do you think that’s just? Do you think
it’s okay for a deaf parent to want to raise a deaf child
if the child has a chance not to be deaf ?

BERNARD LO: And let me just spice things up a bit.
How is that example different from a Jehovah’s Witness
parent who says, “Don’t transfuse my child, because
she’ll be eternally damned”? Society steps in and says
no. In this situation, we’ll get a court order and trans-
fuse. So where do we draw the line?

WOLPE: Jehovah’s Witnesses will say they care about
their children as much as anyone else, but the reason
they don’t want to get blood products is not because
they want their kids to die but because they think that
eternal damnation is worse than physical death. And
deaf people will tell you they care deeply about their
children, but deaf culture is a rich and unique culture
in which they’re deeply embedded, and they believe
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it’s the best thing for their children. A society has to
decide how it wants to balance individual liberty
against some set of social standards about what is tol-
erable and intolerable behavior, and this is always a
tough decision. 

What do I, Paul Wolpe, sociologist at Penn, think
about that? The answer is: Who cares? Each of us has
only our one 300-millionth piece of that pie to con-
tribute. And ultimately, it is not a decision that any
particular ethicist or physician ever makes anyway; it’s
an emergent property of a social conversation that we
all participate in.

FROM THE FLOOR (unidentified speaker): I want to fol-
low that up with a question I had originally intended
for Dr. Albert. The intention in treating Alzheimer’s
disease is to restore decision-making capacity. But in
research, and perhaps someday in clinical practice,
we’re liable to encounter patients who say, “No, thank
you.” And this would involve, I think, your issue of
the balance between individual liberties and what we
consider to be norms. So how much parentalism are
we willing to assume there? 

ALBERT: We haven’t considered it so far because
we don’t yet have effective treatments. Overall, it’s
pretty clear that people are desperate to prevent a
decline in decision making. But when the disease
has progressed very far, they know that the likeli-
hood of returning to their normal self is essentially
nil. And to me, that’s similar to people who have
lived to be very old and are cognitively normal but
who have undergone enormous physical decline.
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You might offer them a treatment that would make
them a little bit better, and they might actually
refuse it. 

Many of us know of such circumstances, and we
generally believe that individuals who are in that posi-
tion—and who have complete cognitive capacity—
have the right to choose not to be a tiny bit better
than they might be, because they feel as if even that
state isn’t good enough for them. 

FROM THE FLOOR (unidentified
speaker): There’s some precedent,
though, in that society has devel-
oped a good position on the treat-
ment of patients who are poten-
tially suicidal. It’s pretty clear that
profoundly depressed people very
often refuse treatment, yet we as a
society make the decision that
they should be treated. There are
laws that say if you really feel the person’s a signifi-
cant threat to his or her own survival, you can force
treatment. And once treated, they’re completely differ-
ent, and they’ll often say, “You saved my life, and I feel
a whole lot better about it.” I think this is an example
of what Patricia [Churchland] said earlier—that as the
treatments become more effective and we understand
the disease better, we’ll be able to develop policies on
which there is universal agreement.

ALBERT: I agree, certainly with regard to Alzheimer’s
disease. What we need first are more effective treat-
ments for it, and then we’ll make the choice for life
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and quality of life. At the moment, unfortunately, we
don’t have those choices with respect to most neuro-
logic diseases.

FROM THE FLOOR (unidentified speaker): I wanted to
say something in response to that last comment [from
the audience]. The fact is that some mental illnesses are
terminal. It isn’t true that everybody who is treated for
suicidal feelings doesn’t then—after maybe fourteen or
eighteen tries—end up committing suicide. I think we
have to recognize that our medical options can only go
so far. 

I also wanted to say that every time we draw a
comparison between Ritalin and some educational
enhancement like Stanley Kaplan or Germantown
Friends, we’re forgetting that the United States public
education is seen as a public good that’s free to every-
body up to the age of 16. By contrast, we don’t have
a universal right to some basic, minimum level of
health care, upon which Ritalin or some other medical
enhancement could build. That’s an extremely impor-
tant distinction, I think, and the comparison fails
there. 

I have one other thing, just to go back—sorry,
I’ve saved all this up. When you’re giving the example
“Should deaf parents have the ability to give birth to a
deaf child?” are you talking about preimplantation
diagnosis, or are you talking about not giving a child a
cochlear implant? There’s a huge difference.

WOLPE: And one of the differences is that the tech-
nology for cochlear implants, when you’ve talked to
people who’ve had them, is not perfect—and it turns
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people into patients. Also, the technology’s perform-
ance, such as it is, also depends on
whether the implant is prelingual
or postlingual; when teeny babies
have the experience of hearing
speech in the ambient environ-
ment, that’s how they learn to talk.
So parents have to choose which
community their child will be cut
off from—the hearing or the deaf
community. There’s some cause to
think that the deaf community, given its culture and
unity, is something to be missed.

But there will be a deeper and more trenchant issue
once we have a "cure"—once cochlear implant technolo-
gy is nominally perfect—because right now it is exactly
the poor functioning of people with cochlear implants
that has allowed this sort of compromise to exist. Society,
given the meager alternative it can offer, is allowing deaf
parents (and hearing parents, too) to decline having their
children get cochlear implants. Once we have a technolo-
gy that functions well, however—once there’s an organic
cure rather than a technological fix—it will be a very
interesting conversation we’re going to have, as a culture,
about whether we still permit parents to decline.

STEPHANIE J. BIRD (MIT): Whether or not coch-
lear implant technology is perfect, there’s a larger
question: Isn’t it misguided for us to impose our own
values in picking the community that people should
belong to? That is, we in this group likely agree on
the correct solutions, and the proper ways of impos-
ing them. But those views are colored by our values.
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So I think we really need, first of all, to recognize
that we have those particular values and that they are
embedded in our science. And then we need to
develop procedures for looking at research findings
and their potential applications not only for how we
think it would make the world a better place, but for
whom, and at what cost. We have that responsibility
if we’re really going to look at the ethical implica-
tions of the use of neuroscience seriously and not as
elitists.

ALBERT: It seems to me that the only thing society has
agreed to take a stand on is life or death. So that’s why

it’s related to the people who are
Seventh-day Adventists, that’s why
it’s related to treatment of people
who have severe depression and
are at risk for suicide. But society
hasn’t decided to take a stand on
whether or not you should treat
children in school who could be
helped if they took a particular
medicine.

BIRD: Well, we certainly know, as Art Caplan noted
earlier, that women often have amniocentesis
because society (that is, the medical community,
their family members, friends, and acquaintances)
expects them to, even though it is not required by
law. And, as someone else pointed out, there is little
appreciation of the complexity of the issues we’re
talking about. I agree—as a community we don’t
ask enough questions. 
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HYMAN: In essence, this very impassioned discus-
sion was all from the point of view of the par-
ents. But the issue society is trying to balance,
whether it does it well or not, and whether it has
the right to or not, is whether the parents are the
only parties who might speak for the child’s sub-
sequent desires. I don’t think we can really answer
that, but to me it remains a very important ethical
question.

FROM THE FLOOR (unidentified speaker): I thought I
detected a convergence between two of the issues
being discussed—one hypothetical, the other devel-
oping—on how we might apply the ethics of inter-
ventions. It came from both the race-discrimination
pill and the cochlear implant. Interestingly, they
both create what I think I can call a moral hazard
problem. That is, in each case, the partial adoption—
and even, in one case, the complete adoption—
would lead people to abandon an effort that eventu-
ally could have been much more efficacious or
broadly applied.

So if, for example, we accepted the idea of a
race-discrimination pill, this might discourage soci-
ety’s more sustainable efforts to end discrimination
altogether, as someone pointed out earlier. And I sus-
pect that members of the deaf community, bound
together by considerable effort to develop an alterna-
tive language that they share, might feel that the com-
munity’s integrity would be damaged by even the par-
tial adoption of successful cochlear implants. I just
wanted to throw that out to all of you to see if it
sparks anything.
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HYMAN: The moral hazard problem is really very
interesting and could probably take us off in direc-
tions that we ought not to go in. But I’d mention that
in recent history there was a conviction in the psychi-
atric community that psychotherapy was superior to
psychopharmacology. This was a deeply held set of

beliefs that mental disorders came
from unresolved conflicts, and that
if you treated mental illness with
medication, it was like treating
pneumonia with aspirin; you
would be papering over these
internal conflicts and they’d rup-
ture in some other place. There
were even some famous cases of

individuals being hospitalized to keep them out of the
hands of psychopharmacologists, which ended in
some pretty devastating lawsuits. 

I don’t think we can generalize from the psy-
chopharmacology example, but it turned out in reality
that medication and psychotherapy can work synergis-
tically or either/or. And the reason I’m raising this is
that we still have an often-unexamined notion that
something we work and suffer for, whether it’s psy-
chotherapy or exercise, is invariably going to be better
than some easy solution. Perhaps it reflects our Puritan
background, but I think we’re always suspicious of any
shortcut in the relief of suffering, even if it makes us
healthier. So, for example, we still put people on diet
and exercise regimens to lower their cholesterol even
though we know it doesn’t work very well and that in
the long run people don’t comply. But the individuals
must suffer, and other approaches must be shown to
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have failed, before we use medical intervention.

PARENS: I’m the one who made the argument, kind
of quickly, that in taking the discrimination pill there
was a risk of becoming complicit with the discrimina-
tory norm. One of the values there, of course, is that
rather than change our bodies or anyone’s body, we
have to change our attitudes toward people whose
melanin levels differ from that of the dominant group.
But in the deaf case I think it’s a little more compli-
cated, because there are at least two values that we
want to affirm. 

The first is difference. The deaf culture is rich in
many ways, and it makes a whole lot of sense to me
that deaf parents would want to have kids who are
deaf. Then there’s this second value—among many—
that parents have the liberty to bear the kind of child
they want. But still, we have to think about the child’s
range of possibilities for the future. So it’s very hard
for me to put together those two examples that you
interestingly juxtapose. To be honest with you,
though, I’m not sure what the hell I think about the
variety of deaf-issue cases, and I’ve been thinking
about them for a while. 

WOLPE: I’d like to borrow a phrase from Art [Caplan]
that might help us. He talked about maximizing
human flourishing. Is there anybody here who’s
against maximizing human flourishing? Okay, so
we’re all for it. In the deaf case, too, the issue is which
of those two paths maximizes the child’s human
flourishing. And what makes the problem so difficult
is that both sides are arguing for their own maximiz-
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ing path, and there are two different visions of just
what is being maximized. The only way you can win
the cochlear implant argument is to discount the deaf-
subculture argument, but as good liberal multicultural-
ists we don’t want to do that.

PARENS: It would seem that as people we don’t want
to do that.

WOLPE: There are many places where they would
want to—where that kind of subculture integrity is
not something they grant to people. In this culture we
do, and I believe it’s the right thing. 

PATRICIA S. CHURCHLAND: I don’t really under-
stand the argument against the race-discrimination
pill. I don’t understand at all why I would be com-
plicit in racism were I to advocate taking such a pill.

So let me change the example a
little bit. We know that pedophil-
ia is very difficult to deal with,
and that offenders are usually
repeat offenders. Now suppose
neuroscience develops a pill that
changes the brain in such a way
that pedophiles no longer have
that desire. Would you then say

to me, “Well, you probably shouldn’t advocate that,
because it makes you complicit in pedophilia?”  

And the other thing is that when the number of
people who are on Prozac comes up, it’s often in a
very touchy frame of mind, as though this is really a
terrible thing and somehow we’re not being true to
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our existential selves—that if we were to just ago-
nize our way through our grim periods, then some-
how we’d come out more in touch with our body or
something. I don’t really get that either. I know
people who are severely depressed, but they think it
would somehow show a failing of moral character
to take Prozac. And that’s partly because they
hear—from ethicists, on television shows, wherev-
er—that they’re supposed to kind of keep their
brain pure. 

I’d suggest that all this is not just puritanical;
there’s something deeply “flimflamy” about it.

HYMAN: I know of only two instances in public
health when interventions were actually stopped
because they were said to be complicit in perverse val-
ues. One was needle exchange to prevent the transmis-
sion of HIV. This program was not permitted by the
Clinton administration because it would presumably
send a message that we were complicit with IV users
of heroin and cocaine. More recently [Surgeon Gener-
al] David Satcher got in a lot of trouble with the cur-
rent administration after he wrote a report on human
sexuality; it said that in sex education, besides teach-
ing abstinence, we should also teach about condoms
and other safe-sex behaviors. Again, this was inter-
preted by some people as being complicit in perverse
values.

PARENS: Regarding the race-discrimination and
pedophilia pills: I want to point out that it makes a
difference how we respond to a problem like discrimi-
nation. As far as I understand, racist people can learn,
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they can respond
to reason, they can
come to see the
badness in discrim-
ination, whereas it
seems to be diffi-
cult for pedophiles
to see that
pedophilia is bad.
Now perhaps I
don’t understand
pedophilia—
perhaps I don’t
understand dis-
crimination—but I
wonder if we can
distinguish

between kinds of diseases. I think discrimination is one
that we ought to respond to first with reason, whereas
I’m resigned to the fact that with pedophilia we’ve
kind of given up on reason and it makes sense to move
to the mechanistic model. 

ELLEN CLAYTON (Vanderbilt University): I’m
going to make two very quick points. First, I wanted
to point out a remark on Steve’s slides that he
skipped but that I think is very important: a major
reason for methylphenidate use is that schools (ille-
gally) insist on it. They send mothers to the clinic
and say that if you don’t put your child on
methylphenidate, the kid can’t go to school.

My second point is this: We have spent a lot of
time talking about how the job of parents is to
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increase children’s opportunities. Let me note that par-
ents also frequently restrict children’s opportunities.
That’s part of their job. And sometimes they even
receive Constitutional protection for doing it, as in
Wisconsin v. Yoder—Amish parents were permitted to
take their children out of public school lest they be
lost to the Amish faith. I think we need a much richer
notion of what parents do, because a lot of it is to
constrain their children’s choices.

FROM THE FLOOR (unidentified speaker): I just wanted
to respond to Dr. Churchland’s comments. If every-
body ended up on Prozac and we were all happy and
everything was great, we might not address some of
the underlying causes of the rising rate of depression,
which might have something to do with social
inequity, which might have something to do with
increasing stress as the workday gets longer, and so
on. There are many, many reasons you might have an
outcome like depression. Similarly with racism, which
could be based on the country’s power differentials,
among other things. So by just treating the outcome,
you might not get to any of the underlying causes,
which are likely to be much more challenging and
fundamental.

FROM THE FLOOR (unidentified speaker): Also, how
we evaluate performances or results depends on
how they were achieved. So in my evaluation of an
individual it makes a difference, I think, if the per-
son overcame prejudice by taking a pill or overcame
it through experience, argument, or thinking. It
seems to me that there’s a lot of room for nuance
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here, not in asking “Are we going to take these pills
or not?” but in evaluating an enhanced perform-
ance—in our roles, say, as professor and judge—in
light of the fact that it’s partially generated by a
pill or a device. 

FROM THE FLOOR (unidentified speaker): I don’t
think it’s a good idea to make a hypothetical exam-
ple out of something as complex as racism. First of
all, the notion that a pill could cure it is very hard

for me to imagine. Racism grows
out of a complex political/eco-
nomic/ social culture and it
serves very important dynamic
purposes. I also find it hard to
believe that if you could some-
how take it away it wouldn’t
have other tremendous ripple
effects in the society. I mean,

poor classes have been manipulated by rich classes
to use racism to avoid looking at other problems in
the society, and so forth. 

But the real issue in these sorts of cases, which
nobody has touched here, is, Who’s going to decide
who takes this pill? And are people going to take it by
choice? My guess is most people who have strong
prejudices really believe in them and would resist
tremendously somebody coming along and saying,
“You have to take a pill so these classes of people, who
you don’t like, you’ll now go out to dinner with regu-
larly.” Pedophilia is a different case, and I don’t know
enough about it to say how many of those who might
be eligible for such a pill would voluntarily take it—
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that is, would they indeed regard pedophilia as a
curse, as something that they’d rather get rid of ?
Meanwhile, we certainly do know that a problem
among people with severe mental illness is that they
often don’t take their medications, for reasons that
aren’t always clear. 

LO: We are out of time. I want to thank our panel for
a stimulating discussion, and also to thank them for
adhering to the really nasty time limits I gave them. 

w
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SUMMARY: Dr. Kennedy addressed three
areas: “whether we humans are as neuro-
physiologically and behaviorally unique as
we sometimes think we are”; “the custom-
ary and obligatory swing at free will,” and
whether our view of it will be altered as we
learn more about the brain; and whether the
government ought to regulate brain-related
and other studies on ethical grounds. He
noted that birds, bats, lions, and numerous
other animals exhibit “human” behaviors
such as altruism. “As we learn more and
more about the neural and behavioral
capacities of animals,” he said, “the zone of
what we think of as uniquely human is grad-
ually shrinking.” Meanwhile, given the com-
plexity of the brain, free will is in no danger
of being explained mechanistically, Dr. Ken-
nedy said, though it’s virtually certain that
we’ll learn enough to explain certain types
of deviant behavior in neurological terms. 

Are There Things
We’d Rather Not
Know?

Dinner
Speech
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With regard to government regulation, he strongly
believes that ethical decisions should be left to the
researchers themselves, and that legislation like the
Brownback Bill—which would criminalize certain nonre-
productive stem cell experiments—though possibly well
meaning, is highly inappropriate.

HOWARD FIELDS: My small role in this conference
is to introduce the evening’s entertainment. It’s an
honor for me to introduce Don Kennedy, and I’m
going to admit something about our joint past. We
both arrived at Stanford in 1960. He was an assistant
professor in the biology department, and I was a
wide-eyed medical student interested in behavior. By
the time I graduated in 1965, he was already chair of
the department. I’ve fallen further and further behind
as the years have gone by.

About the time he became chair, Don shifted the
focus of his intellectual efforts to areas in which bio-
logical science could directly inform social policy. And
soon after that epiphany, he accepted appointment as
commissioner of the Food and Drug Administration.
He then returned to Stanford, where he became presi-
dent in 1980. He weathered student protests, some-
times led by faculty; the devastating Loma Prieta
earthquake; the Dingell Committee; and perhaps most
frustrating, a consistent failure of the Stanford Hoops
team to make the final four.

Despite these challenges, Don was able to revital-
ize undergraduate education, rebuild earthquake-dam-
aged buildings, and win two College World Series—
and I’m green with envy. Don is currently the editor in
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chief of Science, arguably the pre-
mier general scientific journal in
the country. He has brought great
intelligence, intellectual breadth,
enthusiasm, and creativity to each
of these major responsibilities. 

But I’d like to give another
introduction—a second introduc-
tion. This is to explain why I
believe that Don’s actual scientific
interests make him an inspired
choice to discuss some of the theo-
retical issues of this conference. So
let’s go back to the 1960s—to
1961. A year after Don and I
arrived at Stanford, I took his course in neuroscience,
which at that time was very much a nascent field domi-
nated by electrophysiologists. The classic experiments of
Hodgkin and Huxley, Katz, Eccles, Hartline, and Kuffler
had been published and were making their way into our
collective consciousness. They were elegant, they were
rigorous, and they were seminal. And they described the
basic properties of action potentials, synaptic transmis-
sion, sensory transduction; all the building blocks of the
nervous system were beginning to appear in their outline
form, and it was a very exciting time.

Now, Don came at the material from a differ-
ent—and, I believe, more compelling—direction. His
work began by defining a behavior, determining its
biological significance, and only then did he proceed
to reverse-engineer the circuits that generated the
behavior. It’s pretty well accepted that Don’s a charis-
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matic teacher, but my recollection is that this wasn’t
the reason I was drawn to work in his lab. I think it
was because of his approach to the analysis of behav-
ior based on neural function.

He used the reductionist method of single-neuron
recording, which is still with us and is something that
I’m still doing. But it was the organism-level focus that
attracted me. The individual organism is the functional
unit of animal evolution. Foraging, feeding, aggres-
sion, courtship, and migration are acts of individuals in
a social framework, and they take place in an ecosys-
tem. The construction of a biologically based neu-
roethics requires that we understand the value of the
behavior to the species. That value is defined by the
problems the organism has to solve—which, in turn,
are defined by the ecosystem in which it evolved.

The approach of the biologist to ethical behavior
takes evolutionary origins as its conceptual core, and
we are fortunate indeed to have a biologist of Don’s
stature to address this subject for us.

DONALD KENNEDY: I want to thank Howard for
establishing a context for what I’ll discuss tonight. My
own explorations have necessarily relied, as he told you,
on a set of experiences as a neuroscientist and as a zool-
ogist studying animal behavior, and some more recent
ones as an administrator and publisher of research. I
really have come to believe that evolution and our histo-
ry are important shapers of what we are, how we think
about ourselves, and how we think about what we know.
And I hope that this context will intrude repeatedly on
what I try to say.
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I’m going to touch on three
areas, or “observation posts.” In the
first, which really is quite zoologi-
cal, I’ll struggle with the idea of
whether we humans are as neuro-
physiologically and behaviorally
unique as we sometimes think we
are. Then I want to take the custom-
ary and obligatory wild swing at
free will, asking whether we’ll come
to know so much about the brain
and how it works that our notions
about personal responsibility for
one’s own actions will be altered in
some way. In other words, as we learn more and more,
will we shrink the domain we know as free will so much
that we stop seeing ourselves as responsible agents?

And finally, I want to enter—reluctantly, hesitant-
ly—the policy domain and examine some areas in which
government might seek to regulate studies of one kind or
another on ethical grounds, as opposed to allowing scien-
tists to choose what we as individuals care to examine. 

So that brings us to the first observation post.
What got me to study nervous systems in the begin-
ning—and it’s exactly what Howard told you—was
an interest in behavior and evolution. Part of my
work—the best of it, I must say, with Howard
involved—was on the circuitry of fixed-action pat-
terns in lower animals, where coordinated behaviors
can be completed as a result of central pattern genera-
tors. These behaviors are often stimulated by a single
neuron or a tiny cluster of them, and are completed
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without any help from proprioceptive or other kinds
of sensory feedback. In other words, these are little
motor scores. Another part of my work was an effort
to understand how sensory systems extract useful
information from the world, filtering stimuli as they
do and equipping the behavioral apparatus to respond
appropriately. 

These central pattern generators, fixed-action pat-
terns, and sensory filters that animals possess are the
product of a long series of survival tests in which
each line of contestants brought a different set of
starting materials for natural selection to act upon.
And much of what we want to discover about nervous
systems and brains—learning, memory, sensory capac-
ities, and other phenomena that at first seem inexplica-
ble—can be understood in this way. 

But what about the kinds of higher behavior that
might interest a neuroethicist? Here I’ll avoid some of
those behaviors emphasized by sociobiologists (since
they’ve become so politicized in one way or another)
and focus instead on a key concept, called kin selection,
that has been central to explanations of cooperation—
the sentinel behavior of birds and meerkats, for example. 

Natural selection ought to favor the propagation
of individually disadvantageous behavioral genotypes
only if they favor enough kin to offset the genetic
losses to the individual. On that basis, the reproduc-
tive sacrifice of a worker bee is compensated for by
the advantage conferred on her haploid sister, the
queen; the infanticide by a newly arrived male lion in
a pride is understood; and the warning cry of the sen-
tinel meerkat is an attempt to improve the survival of
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his kin mates in the colony.
Well, there things stood. At the end of William

Hamilton’s remarkable work, and the extensions of it by
Trivers and Wilson and others, it looked as though there
was a suite of genetic tricks that could make us under-
stand why animals that ought to be-
have selfishly appear to behave not-
so-selfishly. Well, genetics, it turns
out, doesn’t get it all done. Some
altruism is clearly present in animals,
even in those that we regard as not
only unlike us but downright unlik-
able. Take vampire bats, for exam-
ple—a couple of people I talked to
this evening were eager for me to cite vampire bats
because they are so universally unloved, except by us.
Vampires nest in colonial roosts, and they go out at night
hunting for prey—a sleeping dog, or livestock, or, as
horror films would have it, a beautiful woman.  

It’s quite obvious that this kind of predation does-
n’t always meet with success. I mean, you don’t find a
sleeping dog just anywhere. Sometimes bats score, and
other times they don’t score. A zoologist has now stud-
ied quite carefully the behavior of vampires that he
individually banded to distinguish them as individuals
within the colony, and he monitored them over long
periods of time. It turns out that vampire bats, when
they come home with a large blood meal, are apt to
share it around: “There’s more here than I can use, so
please have some—and you have some, too.” The
researcher has also kept careful track of who the sha-
rees are, how the sharers treat them, and how they then
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treat the sharers. And it turns out that—like humans
playing iterated prisoner’s dilemma games—bats
reward individuals that have shared with them earlier,
just as in tit for tat.

So there you are. We have to deal with different time
scales, of course—phylogenetic, ontogenetic, real-time—
but regarding real time we may well ask, Is the vampire
bat exercising a form of moral decision making or just
operating rationally in a survival game? As more and more
is learned about the behavior of animals, it becomes—for
me, at least—more and more difficult to get closure on a
set of properties that are uniquely and especially human,
and that can be unambiguously defined in that way.

The guy I did my Ph.D. with, Don Griffin, was a
brilliant student of animal behavior. He worked out
echolocation (sonar) by bats, for instance, and how
migrating birds find their way home. But later in his
life he became interested in what he called the problem
of animal awareness. I think by that he meant con-
sciousness—a view of how animals make decisions
that was a little different from what his colleagues in
Harvard’s psychology department believed at the time.

That view no longer seems so outlandish, and in
fact I’m coming more and more to agree with him. If
you’re skeptical on this point, I urge you to read a book
by a remarkable contemporary ecologist, Bernd Hein-
rich, called Mind of the Raven. It’s a truly extraordinary
study that I think will make you come away wondering
whether the only thing ravens don’t do is talk. As we
learn more and more about the neural and behavioral
capacities of animals, the zone of what we think of as
uniquely human is gradually shrinking. And as we learn
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more about how their brains work, it may well change
our attitudes about how different
we are from them, thus reducing
our sense of being all that special.
Maybe the main difference is that
we have language, so we get to
talk about our traits and to hold
conferences on neuroethics. 

That takes me, I must tell
you, into a space I’m not entirely
comfortable with. I am no friend
of the animal-rights movement,
but on the other hand there’s this awkward growth of
knowledge that might in the long run change our view
of our place in the living world. It may not change our
view of how we deal with animals as experimentalists,
but it will certainly change our view of the continuity
of all living things—reminding us, perhaps, of Charles
Darwin’s remarkable insight on that Patagonian night:
“We all may be one, we may be blended together.”

So much for the first observation post. The second
one takes me to the problem of free will, and I’m not
going to do any better than—surely not as well as—
many of you already did with that earlier today. But I
want to make the point that free will might be the last
line of defense, along with language, for defining what
makes us uniquely human—at least, many people seem
to think that. 

Here we move onto more difficult ground. Sup-
pose, for example, we were to learn enough about
transmitter biochemistry and neuronal connectivity so
that we could explain every single behavioral choice we

DINNER SPEECH: THINGS WE’D RATHER NOT KNOW? • 201

As we learn more 
and more about the 
neural and behavioral
capacities of animals, the
zone of what we think of
as uniquely human is 
gradually shrinking.

5_din_pp193-208r.qxd  1/17/2003  10:25 AM  Page 201



make in those terms. Would we then be in a position to
interpret departures from behavioral norms as deviant
phenotypes? At Princeton, Jonathan Cohen is doing
fMRI analyses of human subjects as they ponder moral
choices. Suppose he eventually arrives at what you
might call an architectonics of ethical decision mak-
ing? Would that threaten our notion of free will?

Suppose that several decades of studies provide a
much more complete picture of the way in which peo-
ple make choices in ambiguous-stimulus situations.
Would that further shrink the domain we think of as
uniquely personal decision making? And what would
we do with simple noninvasive-test results that
revealed lesions responsible for unreliability or, more
seriously, criminal inclinations? Would we extend the
concept of the insanity defense to cover all pheno-
types and abandon our contemporary concept of what
constitutes free moral choice?

I raise these questions not because I have answers.
The title of my presentation—“Are There Things
We’d Rather Not Know?”—is itself an embarrassing
display of my own ambivalence on this set of points.
Two additional questions arise, which I ask in order.
First, are we likely ever to get to that level of explana-
tion? And second, if we did, how would we deal with
the ethical sequelae? 

I don’t really need to deal with the second ques-
tion, because I can’t get past the first. I think the level
of complexity in the brain is so great that I don’t be-
lieve we will ever reach—certainly not soon enough
to worry me—the depth of explanation that would
constitute a serious challenge to the notion of free will
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or personal responsibility. 
What we are quite likely to accomplish, however,

is a level of knowledge that
expands the range of neurological
phenotypes that could be consid-
ered as exculpatory with respect to
certain kinds of deviant behavior.
That, I think, is surely a serious
prospect—it is perhaps already
here—and it will require some
reengineering of the criminal-jus-
tice system. I believe, in fact, that
one of the duties of people who
are seriously interested in neu-
roethics is to predict what directions it might take and
begin to prepare lawyers and others for the prospect. 

At this point you might wonder why I haven’t said
much about psychopharmacology and the ethical issues
that may flow from that kind of neuroscience. I suppose
it’s because, even though some future discoveries may
create unforeseen challenges, I personally foresee most of
the new discoveries as likely to provide net benefits. But
there’s a broader issue that’s interesting to some—appar-
ently including Francis Fukuyama—about whether our
interventions into transmitter biochemistry aren’t inter-
fering with something called our nature. And I have
some really strong views about this, because evolution
has been taking an undeserved beating from Fukuyama,
and even from one or two people at this conference.

To find a “natural” human, you’d have to strip
away all of human culture, getting back to our distant
ancestors with cranial capacities of about 500 cubic
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centimeters. You’re back around 2 million years, be-
cause sometime between 2 million years ago and prob-
ably 800,000 to 900,000 thousand years ago, the first
Homo ergaster or Homo erectus (depending on your pref-
erence) came out of Africa and began that migration
across the Middle East. Even they had some tools
already, which to me spells culture. 

There’s a very long history of interaction between
the human brain and culture, which continues to this day.
So it’s a terrible misunderstanding to think that when
human culture reached some particular level, natural
selection just stopped. Natural selection went right on. In
fact, what culture did was to give natural selection a kick
start. It became explosive. And as a result you probably
have the brain growing faster in allometric terms than
any other organ in the history of vertebrate evolution.

So culture acted upon the brain; and the brain, of
course, in growing in capacity and size, acted upon
culture to create more of it. And you have explosive
positive feedback, which has made us what we are. In
other words, we’ve been tampering with our brains all
the time. Now, there may very well be things we don’t
want to do to our brains, even things we shouldn’t do
to our brains. But to appeal to a natural state as justifi-
cation for eschewing that kind of intervention seems
to me to ignore some terribly basic biology.

For the third and final observation post, I want to
allude briefly to a policy issue or two from my time in
government and as a university administrator. In the latter
capacity I found that discussions about scientific ethics
sometimes devolved into concerns about end use. Inde-
pendent of the researcher’s intent, should some experi-
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mental project be interdicted if the results could, with
some reasonably high plausibility, be turned to harmful
purposes? I heard much more of
this than I wanted as a university
president. I had to umpire furious
disagreements between those who
believed that all information is good
and those who believed that a pos-
sible abuse in the offing was ade-
quate grounds for suppression. And
I am mighty relieved to be out of it. 

I do want to note, though,
that in general we tended to
resolve those issues at Stanford—
and I think they got resolved in
much the same way at most other institutions—in favor
of leaving the ethical decisions to the researchers them-
selves. We did this partly out of a conviction that
research really is a form of speech, and that prior
restraint is no less unattractive when it’s applied to work
in the lab than it is to the spoken word. Of course,
there are research projects that are so plainly aimed at
inflicting harm to others that they should be prohibited,
but the bar for that ought to be set pretty high.

With respect to discoveries in the brain sciences,
are there any legitimate concerns that could lead to
methods of control that all of us in this room would
find unacceptable? Some work, for example, might
provide information that repressive societies could use
for their own Orwellian purposes. Should we regulate
such research, on the grounds that it might be malig-
nantly applied somewhere? Or in our own society, would
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we condone research in which new methods are devel-
oped to make advertisers or others more able to
manipulate subjects unawares? 

We certainly don’t need to see additional power
added to the subliminal inputs we already receive from
television. But in the main, I think the ethical decisions
about what work ought to be done should belong to the
experimenter, unless there is the serious prospect of
external harm. If they’re mandated by regulation, the
doers never have to make their own ethical decisions; and
I like circumstances in which people are forced to choose.

A real-world illustration is on its way, and I close
with that. The Senate well may pass the Brownback
Bill (S.R. 1899), which, like its earlier and already-
passed House counterpart, bans efforts to clone human
beings. That’s okay so far, but wait. Suppose that some-
one in this room wanted to take a legal, pre-August 9,
stem cell—that is, on the nether side of the Bush ethi-
cal boundary—take out its nucleus, and inject the
nucleus from a cultured human brain cell to examine
the effect of the reprogramming of that cytoplasm on
subsequent differentiation. Suppose you wanted to do
that. If you did, you could be sentenced under that law
to a ten-year jail term. That’s neuroethics, government
style—scientists relieved of having to make their own
decisions—and I think it’s appalling. 

Thank you very much.

FROM THE FLOOR (unidentified speaker): If you don’t
believe that animals have rights, has what you’ve
learned about the way animals behave and think
changed your view of how they ought to be treated?
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KENNEDY: To a degree, yes. I didn’t say that animals
have no rights. I think they do have some rights—to
humane treatment, for example—and those are impor-
tant. The question is, Do they have the same set of
rights that we allocate to human beings? And there I
fall short. But I would certainly say that my experi-
ence in thinking about animals and their neural capac-
ities and evolutionary history has made me respect
them more. We are partners in experiments, for sure. 

w
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JUDY ILLES: Yesterday we had an ex-
tremely productive day discussing impor-
tant topics in neuroscience with respect to
rationality, choice, social policy, pathology,
and even the impending fine line between
therapy and enhancement. There’s no
doubt from our discussions that these are
intrinsically provocative topics. But we can
also query their prevalence among our pro-
fessional studies. So I’d like to quickly tell
you about some pertinent data that my col-
leagues Matt Kirschen and John Gabrieli
and I have generated. 

We recently conducted a literature
search of all neuroimaging papers pub-
lished since about 1990—that is, since the
genesis of functional MRI—that involve
research using functional MRI either solely
or in combination with the older neu-
roimaging modalities of EEG and PET.
Our goal was to determine the volume of
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studies over the past ten years, as
well as any emerging trends in their
neural/behavioral focus.

Our search returned 3,426
unique articles published across 498
different journals between the years
1991–2001 —an incredible explo-
sion over time, both in terms of the
number of journals and the number
of articles. There was also a major
shift over this period in the focus of
these studies: the number of papers
on proof of concept, methods
development, and sensory motor

abilities, for example, decreased. But there was a signif-
icant increase in the number of studies on complex
behaviors and emotion—these includes studies of
moral judgment, decision making, reward and punish-
ment, self-monitoring, fear, lying, and deception. 

In light of our discussions yesterday, you may or
may not think that neuroimaging technology is able yet
to give us meaningful information about complex cogni-
tive behaviors in our daily lives. Regardless, the trends
indicate that we are actually doing studies that go very
much along that path. So we must pay attention to them.

We are still analyzing this immense database, but
these trends do help inform the subject of this session:
using and interpreting information about the brain
and behavior, and sharing it with the public.

w
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From the “Public
Understanding of Science”
to Scientists’ Understanding
of the Public

SUMMARY: Dr. Blakemore briefly described his long involve-
ment in activities related to public understanding of sci-
ence to show that he has “a foot in both camps.” He then
listed some of the reasons it pays to have a scientifically
well-informed public, and he gave a short history of
efforts in the United Kingdom to realize this goal. But he
noted that these efforts had been frustrated by a series of
science-based controversies, including mad cow disease
and genetically modified foods. The result is that the pub-
lic has become more (rather than less) skeptical about sci-
ence, particularly concerning the perceived quality, or lack
thereof, in the science advisory process. Recently, howev-
er, a paradigm shift has occurred that may ultimately raise
the level of public trust and prove more rewarding for the
science community as well. Whereas the process of the
public’s understanding of science was essentially one-way
(from scientists to the public), the emphasis in Britain is
now on dialogue and debate—two-way interaction
between scientists and the public.

JUDY ILLES: Let me introduce our first speaker, Profes-
sor Colin Blakemore. In a profile published by The Sci-
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entist this past April, he was described as an individual
with boundless energy. He in fact has been flourishing
in two parallel careers, one in neuroscience and the
other in science communication. He has been
described by the Royal Society as one of Britain’s most
influential communicators of science. 

COLIN BLAKEMORE: Britain is ahead of the United
States in very few areas of science, but in generating
problems, controversies, and public confrontations involv-
ing science, we’re really in the lead. I guess that’s why
I’ve been invited to talk in this session on the role of sci-
entists in public communication of ethical problems.

Regarding my credentials in this area, I’m director
of the Oxford Centre for Cognitive Neuroscience but
am also chairman of the British Association for the
Advancement of Science, the major national organiza-
tion in Britain devoted to public communication. And
as it happens, I’m also much involved with the Dana
Alliance in Europe. 

I did my first radio broadcast in 1976, when I
gave a series of lectures, called the Reith Lectures, on
BBC radio—six straight half-hour, no-illustrations pre-
sentations—which, amazingly, had a considerable
audience. And since then I’ve been involved in what’s
now approaching 500 radio and TV programs, includ-
ing a thirteen-part television series on the brain and
mind. I say this not to impress you about me, just to let
you know that I have a foot in both camps. 

The agenda for the “public understanding of sci-
ence”—that phrase is very much recognized in Britain—
actually began about seventeen years ago. The two main
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issues that drove it were the recogni-
tion of the importance of having a
scientifically informed public, given
the speed of progress of science, and
the need, in a democratic society, to
involve the public in the decisions of
politicians and commerce about how
science should be applied.

What are the advantages of a sci-
entifically informed public? A very con-
siderable one is giving people a better
capacity to assess risks in their own lives.
If risks are demonstrably so large that
people should be protected from their
own inclinations, then legislation tends
to do that. But there is a wide range of public activity with
an element of risk for which legislation isn’t appropriate,
and here is where people need to somehow be informed by
scientists in order to make proper decisions about how to
run their lives. And of course, some sources of risk come
directly from technology and science. 

In addition, it’s important that people be able to
assess the potential benefits of new developments in
technology and therefore be better equipped to per-
form cost-benefit analysis in their heads; that way, they
may make sensible decisions about what they want to
do with technology.

Equally important is the empowerment of people
to participate in public discussion and debate about
where science should go and how technology should
be applied. A broader, more metaphysical advantage is
involving people who are not themselves specialists in
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science in the culture of science; this recognizes and
endeavors to change the fact that while science makes a
very important contribution to the culture of human
society, only about 5 percent of the population is in
any sense professionally involved.

And finally, from a political perspective, an educat-
ed public is more likely to be supportive of science-
based policy, which, of course, is a basic principle for
all developed countries. 

In 1985 the Royal Society—the Academy of Sci-
ences in Britain—commissioned a report, chaired by Sir
Walter Bodmer, on the public’s knowledge of science. It
followed a paper in Nature that was a survey of the pub-
lic’s knowledge—or rather ignorance—of absolutely
basic facts of science. The paper reported on answers to
such Who Wants to Be a Millionaire–type questions as
“Does the Earth go around the sun, or the sun around the

Earth?” and “Do antibiotics kill
viruses?” It turned out that people
were abysmally bad at those things.
I’m not sure it really matters very
much that most of them don’t
know whether the Earth goes
around the sun—it actually hinges
rather little on their everyday
lives—but it’s an indication of the
depth of the problem.

One of the Bodmer Report’s
major conclusions was a message to
scientists: Learn to communicate

with the public, be willing to do so, and consider it your
duty to do so. The notion of scientists’ duty was central.
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In 1986 the Royal Society followed up on this
report by establishing the Committee on the Public
Understanding of Science (COPUS), at that time a very
powerful organization. It was jointly administered by
the three major scientific organizations that interface
with the public and its leaders: the Royal Society itself,
the British Association, and the Royal Institution.

During the following ten years the public-under-
standing-of-science agenda became deeply embedded
in the scientific ethos of Britain. By 1995 another
government-commissioned report, the Wolfendale
Report, concluded that scientists and engineers in
receipt of public funds have a duty—there’s that word
duty again—to explain their work to the general pub-
lic. This report actually recommended that every hold-
er of a publicly funded grant be required to participate
in public activities. They would have to specify what
public activities they had been involved in—whether it
was local radio and newspapers, or national television,
or whatever—before they would be eligible to apply
for renewal. It was really quite draconian.

The research councils—the government funding
agencies that disperse government funds—have all
become involved in public-understanding-of-science
activities. For example, the corporate plan of
PPARC—the Particle Physics and Astronomy Research
Council—states: “We believe that those engaged in
publicly funded research have a duty to explain their
work to the general public.” On average, a research
council spends about 0.25 percent of its total annual
budget on such activities.

However, against that background of a decade of
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increasing recognition that we have a duty to go out
and explain our work to the public, a series of prob-
lems have confronted Britain and shaken to its roots
the public’s confidence in the scientific process. This
public disillusionment applies particularly to the scien-
tific advisory process regarding AIDS, mad cow dis-
ease (BSE) [bovine spongiform encephalopathy] and
the associated variant form of CJD [Creutzfeldt-Jakob
disease] in humans, embryo research, and animal
rights (a topic in which Britain seems to specialize,
unfortunately). GM [genetically modified] foods, of
course, was immensely controversial, with that contro-
versy even spreading back to the United States, where
the technology had been much more happily accepted
than in Europe. 

Then too, there has been controversy over
cloning and stem cell technology, cellular telephones
and the new police version of telecommunications,
the MMR vaccine (the triple vaccine for mumps,
measles, and rubella, which, it’s been claimed, might
be associated with increased incidence of autism), and
the foot-and-mouth disease epidemic in Britain just
last year. 

In this series of events, none of which can be
directly attributed to the activity of scientists, a link
was made by the media and by many members of the
public that if things somehow go wrong with technol-
ogy, it must be the generators of technology who are
at fault. So the blame for many of these things was laid
at the door of science—quite unreasonably, but that
was a problem we faced. 

Even more, these events shook the public’s trust
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in the scientific advisory process, especially for govern-
ment. Why did government ministers continue until
late 1995 to say that there was literally no possibility
of a risk of transmission of mad cow disease to human
beings? They shamefacedly had to admit only a few
months later (in1996) that there was indeed very good
evidence for such a shift. This series of events implied
either that the scientists advising government were
incompetent or that the process of transforming their
advice into public statements was distorted. I’m
absolutely sure that the latter is true, but the public got
the impression that the former was the problem.

In the last few years, trust in scientists in general
has—at least at times—been rather low. A poll by
MORI [Market & Opinion Research International, a
United Kingdom firm] in 1996
showed that 75 percent of the peo-
ple had great or fair faith in scien-
tists who were associated with
environmental groups, while 45
percent had faith in scientists work-
ing in industry, and 32 percent had
faith in government scientists. The
public is more willing to trust sci-
entists who don’t, as it were, have
vested interests—scientists associated with nongovern-
mental organizations that are committed to charitable
acts and generally to fighting the establishment.

Trust ratings consistently show that if you simply
ask people to rank in descending order their trust of
different professions, priests are always very high,
doctors are high, teachers are high. Close to the bot-
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tom of the scale are scientists. Then, I’m relieved to
say, even lower than scientists are journalists, and right
at the bottom—almost off the scale—are politicians. 

Scientists’ rankings in such surveys is very disap-
pointing to those of us who’ve spent a good fraction
of our lives trying to communicate with the public—
in the hope that this would improve relations and
understanding—and then discover that trust and con-
fidence, if anything, has decreased during that decade.
Interestingly, surveys around Europe show an inverse
correlation between the level of public knowledge
about science (at least with respect to those Who Wants
to Be a Millionaire–type questions) and public trust in
science. The more people know, apparently, the less
they trust the scientists.

The more confident of those scientists who’ve
been involved in the public-understanding-of-science
process tend to say: “Well, this must be a transition
period. It’s a good thing; it’s a sign of healthy under-
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standing and inquiry. We’ll move through it to the point
where we can carry the public with us eventually.” I hope
so, but the results are nevertheless a reason for concern.

Actually, there has been a shift in attitude, post-
BSE, with a 2000 report on science and society by the
House of Lords’ Science and Technology Committee.
Headed by former Tory minister Patrick Jenkin, the
study surveyed the successes and failures of the public
understanding of science’s agenda over the last ten
years, and it came to the conclusion that despite all that
effort, society’s relationship with science is in a critical
phase—there is a crisis of confidence in science
among the public—but also that this crisis of trust has
produced a new mood for dialogue. 

In effect, the terminology has been turned around
completely. “Public understanding of science” has
become an even dirtier word, it seems, than its
acronym (PUS), and now everybody talks instead
about dialogue and debate—two-way processes of
interaction between scientists and the public, rather
than a one-way didactic presentation of the truth from
scientists to ordinary people.

Why should scientists them-
selves be involved in this process of
two-way communication? There are
obvious advantages, the first being
the authenticity of the evidence that
people receive about scientific fact.

Second, more subtly, is that
involving scientists in presenting
the results and evidence of science reveals the process
of science. There’s general agreement that members of
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the public know very little about how science really
works. They tend to see the headlined breakthroughs
and achievements. They expect science to come in
irrefutable, uncontested truths, rather than in the tur-
moil of conflict and controversy that we know under-
lies the generation of, in the end, accepted ideas. 

Showing scientists as people, showing they actu-
ally are human beings without two heads and without
antennae sticking out of them, that they’re the kinds
of people who might live next door and have mort-
gages and kids and so on, is considered very important
too. And so is policing the media.

The disadvantages are obvious as well: the oppor-
tunities given scientists to become showmen, to abuse
the privilege of an audience to which statements can
be made without peer review, to distort that evidence
for whatever reason, political or professional.

And finally, there’s the conflict of an involvement
in public communication with the normal career path.
It’s generally recognized that activity in the public
domain is still insufficiently incorporated into the
career assessment of scientists, despite the fact that
there’s been a lot of lip service to its importance.

In any case, the emphasis in Britain now is on
public engagement—not expecting the public to tell
scientists what to do or expecting the public to judge
the scientific facts and the worth of science, but
encouraging the public to be involved in deciding
where science should go, where its limits should be,
and how it should be applied. The result, it is hoped,
will be an increase in public confidence in the applica-
tions of science. 
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A variety of events in this spirit have been intro-
duced over the last year or so by communications
organizations in Britain. I’ll just mention one of them:
SciBars (or cafés scientifiques), which have spread very
quickly around the country. These are free events in
pubs and wine bars—anyone can walk in off the street,
buy their own drinks, and participate in a public discus-
sion about some scientific issue, usually led by a scien-
tist. They’ve been fantastically popular and successful.

Finally, just to mention The Dana Foundation’s
involvement, it has very generously helped sponsor a
new building associated with the Science Museum in
London, three floors of which will be office space in
which the European Dana Alliance will be accommo-
dated along with the British Association. But another
three floors are public space devoted to the science-
public dialogue. Virtually any organization that claims
it has science at its heart and wants to communicate—
science and nongovernmental organizations, lobbying
groups, and so on—will be able to have access to this
space for genuine public dialogue. 

Thank you.

Question and Answer

MARILYN ALBERT: Colin, aside from the issue of
BSE and hoof-and-mouth disease, the list of crises
that you mentioned is similar in the United States and
Great Britain. Yet I think it’s fair to say that there’s less
suspicion of scientists here. Maybe one of the reasons
is that the involvement of scientists with advocacy
organizations that have to do with disease—specifical-
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ly with the translation of basic science to treatment—
is particularly clear to the American public. Could you
could say something about whether or not you think
there’s a difference between Great Britain and the
United States in that aspect of public activity?

BLAKEMORE: I think that’s quite right—it’s one of
the obvious differences between the U.S. and Britain.
Another, and greater, cause of the difference in trust is
that there is less of a tradition of openness in Britain
and in Europe in general. We don’t yet have a Free-
dom of Information Act, for example, though we’re
just about to introduce one. There’s a far less open
presentation by government of the process of govern-

ment. Agency web sites and so on
still include rather little of the
information on which government
bases its decisions. 

This lack of openness and
transparency is a major problem,
though one that has been very
much recognized now and is
changing rapidly. European lead-
ers are coming to understand that

when there are problems and members of the public
can’t get easy access to the reasons for the problems,
they become paranoid and mistrustful of what they
see are the responsible organizations.  

MICHAEL WILLIAMS: Last year I was the chair of
the AMA’s Council on Scientific Affairs, and we faced
these kinds of issues. But despite our openness, I think
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that large segments of the public remain skeptical. For
example, the African-American community generally
distrusts science, medicine, and researchers, and I
think that clinical research as an enterprise has faced a
number of challenges in the last several years as a
result. We got burned very badly at Johns Hopkins last
year in that arena. 

My question for you is, Despite some differences
between the American public and the British public, do
you have any insights on things that are better or worse
for us to consider in how to enhance this dialogue?

BLAKEMORE: I don’t know to what extent the pub-
lic in the States has had the opportunity to engage
face-to-face with practicing scientists (except maybe
during Brain Awareness Week, as far as brain research
is concerned). This is a relatively new development in
Britain which has been extremely successful. Every
year we have a National Science Week, with hundreds
of events and thousands of participants. 

Meanwhile, the rate of science broadcasting on
radio and TV has increased even further; it was high
already. And the involvement of scientists themselves
in broadcasting has increased tremendously. 

These are a few areas, I think, where there have
been real achievements. I don’t know to what extent
they’re mirrored in this country, but certainly some
lessons could be learned from them.

w
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Let’s Start with the Brain

SUMMARY: Mr. Kotulak noted how children’s early life
experiences, which a decade ago were deemed rela-
tively unimportant in their education and subsequent
fate, were shown by brain research to play a profoundly
important role. The brain “uses experiences from the
outside environment to form its circuits for thinking,
memories, emotions, and other capacities,” he said.
“When stimulating learning experiences are sparse, the
complex network of [synaptic] connections is sparse.
The brain, it turns out, is a use-it-or-lose-it organ.” Mr.
Kotulak described the active interest of governors and
other state officials, with the encouragement of august
bodies like the National Academy of Sciences, applying
brain research advances to childrens’ benefit. And he
offered suggestions for more and better interactions
between scientists and the media in order to improve
the timeliness and quality of information and ideas—
regarding brain science and all other science—commu-
nicated to the public.

JUDY ILLES: It’s my pleasure to introduce Ron Kotu-
lak from the Chicago Tribune. He’s the author of the
book Inside the Brain: Revolutionary Discoveries of How
the Mind Works. I’d like to quote from a paper he wrote
on brain development in young children for a confer-
ence on research policy and practice: “Now we can see
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thoughts with new imaging devices that can spy on
the living, working brain, and we can eavesdrop on
individual brain cells to listen to their chatter.” 

Ron, I thank you for being here with us this
morning at the Neuroethics Conference. How do we
responsibly engage in discussion about those thoughts
we can spy on? And what will the products of that
discussion be? 

RON KOTULAK: In 1990 there was no wave of public
concern about the way young children were being edu-
cated, and most certainly there was very little concern
about early life experiences—except Head Start, which
as many of you know was withering on the vine for
lack of support. Outside of a small group of dedicated
people who pushed for better conditions for children,
policymakers were mum and lawmakers kept the public
purse strings tightly closed. There was no proof, they
said, that early experiences could make a difference. 

This attitude began to change dra-
matically as scientists provided evidence
that good early stimulation builds better
brains and that the lack of appropriate
stimulation can actually harm the brain.
As a result, many states, cities, and com-
munities are now instituting measures
to improve the quality of day care,
expand preschool programs, offer help
to new parents in raising their babies,
and organize other efforts designed to
improve the academic skills and mental
health of children. These programs
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now exist in large part because of the role of the media
in informing the public about the wonderful revolution
going on in brain research. 

Still, as evidence continues to mount about the
brain’s capacity to physically and chemically change in
response to new learning, or the lack of it, society is
facing growing ethical concerns. Have we done
enough? What should we be doing? And how should
we go about doing it? Such questions affect all seg-
ments of society: poor families whose children grow
up in impoverished environments; middle-class fami-
lies sending infants and children to second-rate
day-care facilities; and rich families who trust their
infants to the care of a nanny who lacks training in
how to stimulate a child’s brain.

How do the media go about covering this grand
revolution and its impact on peo-
ple? I got involved because of the
growing interest in finding some
kind of scientific answer to the
question, Why do some children
turn out bad? I was asked this ques-
tion by the editor of the Chicago
Tribune, who was appalled by the

increasing rate of violence among young people. 
The Tribune had undertaken a yearlong series docu-

menting the lives and deaths of children age 14 and
younger who were killed in the Chicago area in 1993.
The findings were perplexing and frustrating. In case
after case the lives of the children who met violent
deaths followed the same disheartening pattern. Typical-
ly the children were born to teenage mothers. There was
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no father at home. The children were abused and emo-
tionally and intellectually impoverished, and they lived
in bad neighborhoods. They were failing in school.
Some were both victims and perpetrators of violence.

Yet most children living in similar conditions did
not turn out bad. What made the difference? Could
brain research shed new light on why children
behaved the way they did? The editor wanted to
know, and to find an explanation I spent months inter-
viewing more than 200 scientists from all over.

At first it seemed that the brain was still the black
box it was always thought to be. Scientists could see
what went in and what came out. Crucial knowledge
about what was going on inside the brain, however, was
still missing, though that was beginning to change
with advances in genetic engineering, brain imaging,
and molecular biology. Researchers were able, for the
first time, to start to learn about how the brain works. 

Critical to my research was the work of Peter
Huttenlocher, an unassuming neurologist at the Uni-
versity of Chicago, who, almost unknown to anyone
else, was counting synapses (the tiny connections
between brain cells). They were so small and so
numerous that they had previously defied a scientific
census. Yet because they enabled brain cells to talk to
each other and produce thoughts and memories, they
were critically important. 

Huttenlocher counted the number of connections
between the brain cells of fetuses, newborn babies, chil-
dren, adolescents, young adults, middle-aged people,
and the elderly—these counts were all done, of course,
through autopsies—and what he found was amazing.
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The newborn’s brain had more connections than the
fetal brain. The baby’s brain had more connections than
the newborn’s. The child’s even more. The number of
connections between brain cells continued to increase
astronomically through childhood, adolescence, and
young adulthood, when it then peaked, began to
decline, and eventually plateaued, remaining at about
the same level for the rest of a person’s life.

This was an incredible finding, but what did it
mean? Other scientists were beginning to find
answers. Bill Greenough, a neurobiologist at the Uni-
versity of Illinois, showed that rats exposed to stimu-
lating environments from birth had far more connec-
tions between brain cells than genetically identical
animals raised in the usual seclusion of a laboratory
cage. Importantly, the rats that had more connections
were smarter. 

The pieces began to fall into place. That explo-
sion of connections after birth enabled the brain to
learn from the environment. The animals that learned
more also retained more connections. Those stuck in
boring or depressing environments had fewer learning
experiences and far fewer connections.

Other researchers found human counterparts.
Children living in poor neighborhoods in Ypsilanti,
Michigan, were divided into two groups. One received
intensive intervention, which included enriched learn-
ing experiences and child-rearing training for the par-
ents, while people in the other group continued to live
in their usual way. Long-term follow-up studies
showed that the children who got the souped-up
enrichment had higher IQs than the control children,

NEUROETHICS: MAPPING THE FIELD • 228

6_ses4_pp209-272r.qxd  1/17/2003  10:35 AM  Page 228



and they completed more schooling, got better jobs,
had better marriages, and were less likely to be
involved with the law. 

It was a paradigm-changing concept. Most of the
brain gets built after birth; it uses experiences from the
outside environment to form its circuits for thinking,
memories, emotions, and other capacities. When stim-
ulating learning experiences are sparse, the complex
network of connections is sparse. The brain, it turns
out, is a use-it-or-lose-it organ.

These kinds of findings, repeated many times
since and covered widely in the media, were the driv-
ing force behind early-education programs that took
root in the mid-nineties.

What was trickier for reporters, though, was
trying to find out what researchers were learning
about the chemistry of violence—a political and
social minefield. Because it involves studying the
biology of behavior, many people were fearful that
this kind of research could be used to discriminate
against some groups, and perhaps be used for mind
control as well.  

In 1992, Fred Goodwin, director of the then
prestigious Alcohol, Drug Abuse, and Mental
Health Administration, created a firestorm of
protest when he said that aggression in some peo-
ple seemed to be similar to aggression in primates.
He was referring to the similarity of certain chem-
icals in the brains of apes and humans. But many
mistook his comment to mean he was calling some
aggressive people apes. The heat got so bad that
Fred had to resign his position.

SESSION IV: BRAIN SCIENCE AND PUBLIC DISCOURSE • 229

6_ses4_pp209-272r.qxd  1/17/2003  10:35 AM  Page 229



I was investigating this kind of research but had
reached a dead end. No scientist working in the field
wanted to talk about it because of the obvious impli-
cations it might have for them. Key to breaking
through this barrier that scientists had erected was the
late, brilliant Markku Linnoila of the National Insti-
tutes of Health. He had new evidence linking the lev-
els of a critical brain transmitter, serotonin, to aggres-
sion as well as depression. But he refused to talk. I
needed somehow to break down the barrier and con-
vince him that I would do a fair, accurate, and respon-
sible story about his work and that of his colleagues.

One day I learned that Linnoila had given a speech
on his research at a meeting here in San Francisco. I got
hold of the people who recorded its sessions and
ordered a copy of the one he spoke at. The talk con-
tained good information about his research, but I needed
more in order to make a whole story. So I transcribed his
speech, sent him a copy of the transcript, and then
called him and asked if we could now talk. He agreed.
With that interview in my pocket, I was able to persuade
other researchers to talk too. The resulting series of sto-
ries I wrote, called “The Roots of Violence,” was as bal-
anced as I could make it, so much so that I observed no
hysterical reactions from researchers; in fact, many of
them said it opened their field to the public in a way that
took much of the emotional tinder out of it.

These early findings led to the development of
Prozac and other drugs to treat depression by raising
serotonin levels. The drugs have become widely popu-
lar, but they have also created new ethical questions.
Many people are now worried that they may be over-
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prescribed, especially for children. Similarly, while
other drugs may come along that help make people
happy, will these agents also be used to make popula-
tions more complacent, docile, and controllable? 

While the potential for abuse must be monitored,
a bigger problem at present is that people are making
insufficient use of these drugs, and other types of new
knowledge about the brain, for their very positive
effects. When leaders and policymakers are given the
chance to be informed, however, they usually respond;
it’s easy to see that these advances can make a differ-
ence in how children learn. 

The Education Commission of the States, made up
of the nation’s governors and state legislators who
develop education policies, sent letters to all the gover-
nors, offering to send experts to talk to their key people.
They had expected maybe a handful of governors to
accept, and were surprised when almost all of them did. 

Indiana governor Frank O’Bannon said, “This
could well be the greatest challenge our state faces
during my administration—to incorporate what we
know about the importance of our children’s earli-
est years into our public policy, to make preschool
more educationally enriching, to make parents more
aware of how they can make children smarter, to
encourage innovative community-service projects
focused on early childhood, to make it possible for
parents to spend more time with their children, and
to make it count.”

Governor Paul Patton of Kentucky, an engineer,
said, “I thought that we were born with a computer
brain and the challenge was to fill the computer up. Now
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I have learned that we’re born with just a lot of the parts
and the computer is built after the child is born.” 

Things seemed to be looking up for children, but
in late 2000, Americans were
doused with a bucket of cold
water: they were told that they
weren’t doing anywhere near
enough, and that neither were
their institutions. The National
Academy of Sciences, in a report
titled “The Science of Early
Childhood Development,” scolded
the nation for not helping its chil-
dren and families prepare for the

changing demands of life in the twenty-first century.  
Zero to Three weighed in with another report,

“What Grownups Understand About Child Develop-
ment,” which documented how little parents know
about the learning capacities of their infants. A third
report was released, by the U.S. Department of Health
and Human Services. It was called “A Good Begin-
ning,” and it said that children’s unpreparedness for
school was increasing. It blamed the problem on a lack
of emotional development and social skills.

This kind of interest and concern among governors
and various august bodies may signal the beginning of a
groundswell for programs to enhance the mental develop-
ment of infants and preschoolers—like the one that
occurred in earlier times, when America decided it was a
good thing for children to have universal public education.

The media’s job in the face of these problems is
clear. It’s not just to inform people about all the high-
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tech advances but to tell them that neuroscience
research is also providing some simple and practical
solutions. What works are things like stimulating emo-
tional development through love and hugs, and
enhancing intellectual skills through talking and read-
ing to infants, right from the start. These things can be
done in the here and now, and they work.

But while the media help, they can also harm: an
unintended assault on the brain comes from television.
Most people don’t believe in censorship, yet we are faced
with increasing amounts of violence in TV programming.
More than 250 studies have indicated that watching too
much TV, especially violent shows, influences many chil-
dren to become more aggressive, though not every viewer
is affected. Overall, violent TV shows may account for
about 10 percent of aggressiveness in children. It’s not
overwhelming, but it is significant. Particularly worrisome
is the latest long-term study showing that TV may be
able to increase aggression in older people as well.

Meanwhile, the media’s role in highlighting the
contributions and positive applications of science
depends heavily on the cooperation of scientists. Let
me give you some suggestions that I’ve culled from my
experiences and those of other people, like the Los
Angeles Times’s Lee Hotz here [attending this confer-
ence], for improving the lines of communication
between scientists and reporters:

Scientists who are reporting new findings should
be available for interviews. They should be available
even if just on a background basis—to help reporters
evaluate new material, for example. This is especially
important when statistics can be used in misleading
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ways, such as in not distinguishing relative risk from
actual risk. Scientists should try to speak in layman’s

terms, using analogies and
metaphors when appropriate to
make concepts easier to understand. 

And they should think in terms
of explanatory illustrations, such as
graphs or drawings, that can help
make complex ideas and results more
understandable to the average per-
son. At the Chicago Tribune we now
have a huge department of artists
who do nothing but try to make

material, whether it’s scientific, medical, geographic,
political, or anything else, more accessible. The efforts
of this pioneering group have been very successful.

I would also like to emphasize a very, very impor-
tant point that Colin [Blakemore] made earlier. Too
often the public greets a new scientific announcement
as a final fact, only to become confused and frustrated
later on when another report contradicts it. We’ve all
heard stories about, say, a report in the Journal of the
American Medical Association that suggests caffeine is
good for you which is followed up the next week by an
article in the New England Journal of Medicine that says
caffeine is bad for you. And it goes back and forth. 

This is very confusing to the public, and I think
that’s part of the problem we’re facing. We don’t have
enough people putting this kind of broad and over-
whelming information into focus, or emphasizing that
science is not carved in stone but is a constantly
changing process of discovery. 

Scientists should try 
to speak in layman’s

terms, using analogies
and metaphors when 
appropriate to make 

concepts easier to 
understand.
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When I first started covering science—and I’ve
been doing this for more than thirty years—I could
write a daily story without much complication because
I merely had to address what little was available.
Today we’re inundated with information coming from
all over, and it’s part of our job to try to put it in per-
spective and make some sense out of it. Meanwhile, I
think it’s part of the scientist’s job to help us do that.

Thank you.

Question and Answer

SARAH CADDICK (Steven and Michele Kirsch
Foundation): While I agree with you that scientists
should be more cooperative with the media, one of
the things that’s missing in the media is reporting on
the actual process of science, as Dr. Blakemore
pointed out. This is not something that sells newspa-
pers, but I think it would help in the public’s under-
standing. I’d love to hear your thoughts on this. 

KOTULAK: Actually, I think that
the science process does sell news-
papers. If you look at Newsweek
and Time, their cover stories on
science or medicine are their
biggest sellers. And the well-done
and popular Science Times section
helps sell the New York Times. Peo-
ple are fascinated by it and they want to read it.  

Sure, people want to know about cancer—the
immediate things that are important in their daily
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lives—but they have broader interests. We have a
brain that allows us to say, Where did you come
from? What are you doing here? Where are you
going? All of science is an exploration of these
issues. And I think that people, whether they
acknowledge it or not, are intrinsically attracted to
that exploration. 

Even better, editors have become much more
aware of such reader interests. When I first started
writing about science and medicine at the Chicago Tri-
bune, I was pretty much alone on the beat and my sto-
ries had no guaranteed space: just about any of them
could get kicked out of the paper if a fire broke out or
somebody was murdered.

Today we have a staff of some eight people cov-
ering science and medicine, and our stories get a lot
more respect and priority. If you talk to Lee [Hotz],
you’ll learn that the Los Angeles Times has about twelve
people on that beat. So there is now an incredible
public interest in what’s going on in science, and it’s
more important than ever that we take a broader look
and make sure that things are being put more into
perspective. 

For example, when you folks were talking yester-
day about free will and numerous other issues, these
were fascinating sessions because they were free-for-
alls. It was fun to see the openness and the sometimes-
contradictory discussions on such a wide range of
contradictory ideas. It reminded me a little bit of the
Asilomar Conference in that scientists were saying,
Let’s watch out for the dangers here, but let’s also look
at the promise.
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The same kinds of breadth, tolerance, and prag-
matism, I think, apply to the public. So I tend to be an
optimist. I think that readers are almost as interested
in the process as they are in the breakthroughs. 

w
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The Pope, the Rabbi, 
the Scientist, and the
Neuroethicist: Who Should
You Believe and Why?

SUMMARY: Dr. Gazzaniga offered some lessons learned from 
his service on the President’s Council on Bioethics—a group
of accomplished and likable but highly diverse individuals
who have altogether different ways of seeing the world. He
described the need to learn some new vocabularies and
how to “think in public.” Neither one is easy, but the great-
est challenge he seems to have faced on the panel was
“moral equivalency” with regard to cloning. People with
strong beliefs tend to be tenacious in those beliefs—one
person may see a blastocyst as a clump of cells, and another
may see it as morally equivalent to a Henry Kissinger. Ana-
logies, even facts, can help; but they only go so far. Under
the circumstances, the best thing a person can do is pro-
ceed as tolerantly and flexibly as possible. “When you get
into that room,” Dr. Gazzaniga said, “you have to try to
develop a rapport and see where the discussion goes.” But
scientist-participants might find the process a little easier if
nonscientists were more aware of three things: scientists’
passion for learning nature’s secrets, their intolerance for
sloppy work or sloppy thinking, and their basic skepticism—
even, or especially, regarding colleagues’ ideas.

JUDY ILLES: Our final speaker for this session, Dr.
Michael S. Gazzaniga, is the author of several books,
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including The Cognitive Neurosciences, which has played a
major part in defining that field, and The Mind’s Past,
which “discusses both the brain’s illusion as well as its
construction of personal identity and memory, offering
clues to the puzzle of consciousness.”

Professor Gazzaniga, the title of your talk suggests
that the pope, the rabbi, the scientist, and the neuroethi-
cist might all have very different views of consciousness
and what makes us human. So you’ll have to tell us:
What is the role of each, and how do we ensure that
each has a voice? Who should be believed? And why?

MICHAEL S. GAZZANIGA: The people of that title all
have beliefs—strong beliefs. They have highly devel-
oped points of view. And normally they talk to those
who believe them, which makes for an anxiety-free day. 

But when you put these people or their representa-
tives around a table, you have a different game. My mis-
sion here in the next fifteen minutes is to give you a
case history of such a process—
something that happened to me—
and to tell those neuroscientists and
budding neuroethicists among you
what’s coming if you’re called upon
to take part in one of these discus-
sions.

So I’ll touch on my experience
to date being on the president’s panel
[the President’s Council on Bio-
ethics]— not so much regarding the
topic, but its process and interactions.

When you get a call from the
Dr. Michael Gazzaniga,
Dartmouth College.
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White House, no matter who you are and what your
politics might be and what your personal views are,
you take it. And when you’re asked if you’d be inter-
ested in doing the assignment, aside from the fact that
Hanover winters are cold and it looks like a good way
to break them up, you of course accept it—and with a
sense of pride and duty. If your country’s leaders
want you to help think them through something, you
go do it.

The first thing you discover is that you don’t actu-
ally know anybody on this committee—save for one
person, in my case—so you have the obligation of get-
ting to know them and learning how their minds work. 

There were dire predictions in this regard. Our
good friend Art Caplan said that this was a council of
clones about cloning. But he was a little off on that.
I’ve come to know these eighteen people and they’re
all very good, very smart, and they believe what they
believe with great intensity. And I respect that. I also
have a personal test for people: Would they pull you
out of a foxhole? If so, then I count them as friends.
All members of that group pass the test.

Another thing you have to deal with, almost
immediately, is adapting to thinking in public. Now,
most of us go to seminars in our fields, and when
someone is veering off into an idea that you think is
nonsense you say so—usually in very frank terms, like
“Get a life!” or “Where have you been?” or “That’s
medieval!” Such things come to mind during these
panel sessions, but because you’re in the public eye you
have to learn to speak with a different sort of veneer.
And in the long run that’s good, because it keeps dis-
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cussion at a civil level, which is to the benefit of all.
You also have to learn all these different vocabu-

laries. You’re a knowledgeable scientist, but it turns
out you don’t know much. You know about what you
do, but the next table over is full of information that
you don’t know how to use. If you ever do need to
use it, you have to go study it.

Adding to that is the language of the ethicist and
moralist—something you really have had no experi-
ence with if you’ve been a laboratory scientist all your
life—and I recommend going very slowly in that area.
I can never keep straight whether it was Hume or Kant
or Hobbs or Aristotle who said X, Y, or Z. Maybe I
should make a little cue card so that I could look down
and remember which one to quote when I’m trying to
sound like I’m historically in tune.

When you’re in this commit-
tee’s meetings you see not only
that beliefs are strong but that it’s
very hard to rebut them, even
with solid facts; such beliefs are
in all of us, we’ve reflexively
developed them, and they’re
seemingly there to stay.

Leon Festinger, the great psy-
chologist, studied these kinds of
beliefs years ago in his book When Prophecy Fails. In par-
ticular, he discussed a religious cult in Minnesota that pre-
dicted the world was going to come to an end at twelve
o’clock one fine night. Well, what happened when it did-
n’t? Did the people say, “Aw, this is a crazy religion, we’re
outta here?” No. They adapted their beliefs, citing some

He discussed a religious
cult in Minnesota that 
predicted the world was
going to come to an end
at twelve o’clock one 
fine night. Well, what
happened when it didn’t?
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error of calculation, and they readjusted the date. In other
words, completely confronted with contrary information,
they didn’t change their belief system at all.

Scientists are not immune to this phenomenon.
Everybody thinks when scientists are shown a body of
data that disconfirms one of their beliefs, they simply
say, “Oh, that’s it” and then walk out of the room read-
justed to the truth, and for life. But nothing could be
further from the truth.

Kepler plotted the first three points of planetary
motion and looked down at his desk, saw an ellipse,
and thought it couldn’t be right—the calculations
must be wrong. He was a religious believer, after all,
and God would have made the paths of these planets
perfect circles. So he had to plot hundreds and hun-
dreds of points before he finally, literally, had an
ellipse drawn on his desk and he gave in to the data. 

Cognitive scientists have a whole series of studies in
which they take, say, preachers and sci-
entists and put them in a conflict situa-
tion—where a particular piece of data
conflicts with what they believe. It
turns out that preachers are quicker to
adjust their beliefs to new data than are
scientists. We all have friends like that.

I’ll just give you an example of
how quickly we develop this belief

thing and how tenaciously we hold on to it. Studies have
been done on people who buy lottery tickets that bear
nonsentimental, computer-generated numbers. A guy has
just bought a lotto ticket for a buck, and as he’s leaving
the store the psychologist walks up and says, “I’ll give

It turns out that 
preachers are quicker 
to adjust their beliefs 
to new data than are 

scientists.

6_ses4_pp209-272r.qxd  1/17/2003  10:35 AM  Page 242



you two bucks for that ticket. That’s a 100 percent profit
in five seconds.” The studies show that in fact the guy
won’t sell it for two bucks, four bucks, or five bucks. It
has to get up to twenty bucks before he finally accepts
the deal. This is preposterous, and yet we do it—there’s a
vast literature on the psychology of commitment and
how it sticks. 

So when you’re sitting around a table with this
new group of people, all of whom represent different
aspects of the culture—theologists, humanists, prag-
matists, scientists, physicians, and sometimes ordinary
people who are just worried about the future—they are
all deeply committed to their own particular ways of
thinking. You’re best advised not to try to convince
them otherwise but to instead stick to what you know
and try to think about the problem in a way that can
maybe help the discussion along.

When the committee considered cloning, the big
issue was moral equivalence. Some people were con-
cerned that the blastocyst, which resembles a person
not at all, could well have the moral equivalence of a
Henry Kissinger. You point out that it is just a tiny
clump of cells, as opposed to a full-blown, developed
human being. That “perceptual representation” of a sci-
entific point has impact. 

You also offer other schemas for helping to think
about the problem—for example, the transplantation
model. We already have in our culture the acceptance of
“brain death” as a standard, and we harvest organs routine-
ly. Some 10,000 to 20,000 life-saving surgeries go on each
year, and they are accepted by religious groups and other
social groups. So, you say, what about this clone blastocyst?
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Can’t the people who are involved in generating the
somatic cell and the egg say, We’re glad to give this
tissue over to science, as with whole-organ trans-
plants?

But then you get into what’s called the slippery-
slope argument. People are worried that if we do this
blastocyst thing, we’ll slip right down into a terrible
situation—a dystopic future. By that argument, when
we lower the voting age from 21 to 18, we should be
concerned about soon seeing 2-year-olds vote. You
know, we’re good at drawing lines, putting friction on
that slope. That’s what our society does, and whole
professions are given over to it. 

You can also point out that the vast majority of
people in the world are actually for, not against, bio-
medical cloning. But these kinds of arguments, analo-
gies, and even facts do not necessarily prevail in a
group of non-like-minded individuals, even when
they are all very smart and sophisticated.

Part—though not all—of the problem is that
nonscientists usually do not understand the world of
science and its practitioners. We need to improve our
representation to the public, which thinks of us as
nerds who do these bizarre Frankensteinian things. I
think that failures often come when members of the
public don’t know three things: 

First, they don’t appreciate the moving experi-
ence of the scientist’s actually discovering something
and learning a secret of nature. That’s a feeling all the
scientists in this room know. They respect it deeply,
they understand it, and it energizes their lives.

Second, the public doesn’t realize that scientists
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are ruthlessly conservative. They are people who
absolutely cannot abide sloppiness in an experiment or
a report. 

Third, the public needs to see the difference
between science and scientists. As
we all know, scientists can be too
excited about their work to put a
perspective on it. So nonscientists
are generally unaware that when
one scientist is talking to the other,
basically the listener is thinking,
How is he wrong? What is the flaw in whatever it is
he’s saying? It’s not that scientists are out there trying
to push the baby over the cliff; they are just people
who keep a brake on runaway crazy ideas in our cul-
ture. To communicate that notion is vastly important. 

What causes a group to fail to incorporate objective
fact? Well, I think it’s natural. You have to learn that it’s
normal for people to have strong beliefs. These beliefs
are part of their whole personality and their life history,
and when you get into that room you have to try to
develop a rapport and see where the discussion goes.

What can be done to change those beliefs? It’s
the old need for time and education. I don’t mean that
the prescription for science to have a greater influence
on ethical issues is just to report more science. We’re
already inundated with science reporting. I think that
teaching and trying to educate the public more about
what science is, what it does, and how it actually does
its business will make people feel vastly more comfort-
able when the scientist talks.

Thank you.
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Question and Answer

JOE DUMIT (MIT): We’ve heard a lot about the image
of science, but the scientists getting a lot of press
today are often working for corporations. So the stu-
dents I teach often see news about science coming from
someone in a PR role, as opposed to someone in a
research role. Could you comment on how this chang-
ing notion of the public scientist is affecting the goal
of better communicating the results of science to the
public?

KOTULAK: That’s a really good question, and in fact
we’ve tussled with it quite a bit. Many of you can
remember—I certainly do—that biology used to be a
bench-top science and that biologists used to feel they

were working for the great glory of
discovering something new, which
to me is the greatest incentive of all.

But along came the tools of
genetics, and pretty soon biolo-
gists discovered that if they found
a new gene or a new protein, it
might be usable in the market-
place. There’s a famous story at
the University of Chicago, where
they developed something—I for-

get the exact name—that worked in the marrow to
stimulate blood growth. After the researchers published
it, somebody else went and patented it, and now it’s a
multimillion-dollar product. As a result, most scientists
now think really carefully about their work’s commer-
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cial prospects. And the federal government has helped
move this trend further along by passing laws allow-
ing scientists to patent the results of their federally
funded research in order to bring products to market. 

The thinking is that all this helps the economy. I
still have a problem with it, though, and I’m sure every-
body else here has a problem with it. Where is that
high-level purity that we’re all thought to have? Still,
I’m coming to terms with it. I realize that this is part of
what’s happening now, that we have moved—probably
forever—away from that notion we had, if it was ever
true, of pure scientific work. But now the approach is
clearly: By golly, let’s make use of it, and do it fast.

I have a colleague at work who still has not got-
ten used to this, and he rails about it almost every day.
He says that the results of research done with public
money should be public information, without their
being appropriated for private profit alone. But for
myself, I bend a little bit, because it’s probably
encouraging more people to get out there and find
things. We’re still in a transition period, though, and I
don’t know where it’s all going to go.

DICK TSIEN (Stanford University): I have a couple of
questions, and the first one is for Colin Blakemore.
You’ve pointed out the importance of dialogue, and
just to be provocative, I’m going to ask you whether
you think it’s possible that a better way of engaging
in dialogue and engaging the public—besides scien-
tists talking to the public and vice versa—is to have
scientists conduct more debates with each other in
public. It often works well, and I think the great suc-
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cess of your brief lectures might have been even
greater if you had debated someone with a responsi-
ble but different point of view. 

My question for Mike Gazzaniga—also in an effort
to arouse an argument—is this:
You may or may not have heard
Jonathan Moreno argue yesterday
that this whole emerging field of
neuroethics is a distinctly American
phenomenon. As a practicing sci-
entist, I find that notion really weird
and hard to accept. The beauty of
science is that it’s not British or

American or German or Southeast Asian; it’s international.
The issues that unite us are far greater than those that
divide us, and I would hate to see us start on a path toward
science, or ethical aspects of science, being in any way
branded chauvinistically as American. But maybe Jonathan
was making a point that I didn’t completely understand. 

BLAKEMORE: I think your idea of debates between
scientists in public, or between scientists and those
with a different interpretation of scientific evidence, is
a very good one. 

We have to recognize that there are various agen-
das—subtexts—involved in this move toward dia-
logue. One is to genuinely give the public a sense of
ownership of science. Now we could say, Why both-
er? It’s supporters in industry, or it’s politicians, or it’s
scientists at the universities who own the results of
scientific efforts. But that’s not true. Wherever your
money comes from, whether directly from public

The beauty of science is
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funds or charitable foundations, or even from industry,
in the end it has come from the public purse, from
people spending money in order for scientists to do
their work. So it is, in a sense, owned by the public.

Another subtext is to genuinely tap the common
sense of ordinary people in arriving at ethical deci-
sions about how science should be applied. It’s all too
easy to become detached, either by your own inflated
view of the importance of your work or your com-
mercial interest in it, from how ordinary people are
going to react to that work.

The third, an important subtext that I mentioned
before and so did Mike, is to increase public knowl-
edge not just of scientific facts—the Trivial
Pursuit–type facts of science—but how science
works. That way, the public will not be frustrated
when it sees different headlines in the newspapers on
successive days about the benefits or adverse effects
of caffeine, and people will not be confused when
they see figures expressed in terms of probabilities
rather than certainties. 

So there are various agendas, some of which I
think can be best informed by exactly the sort of
debate you propose, others by just genuinely involving
the public and discussing with scientists how they
work and how their work should be applied.

ILLES: Mike Gazzaniga, would you like to respond? And
then I’d like to ask Jonathan Moreno to respond as well.

GAZZANIGA: The fact of the matter is that the United
States is the biomedical engine of the world, whether we
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like it or not. This comes up repeatedly in the cloning
issue, where people say, If this is outlawed, it will be

sucked up by Singapore, China,
Japan, or England, and the job will
get done anyway by others. That’s
just simply not true. Ninety percent
of the biomedical enterprise is right
here. Therefore we are confronted
earlier with questions, and we also
discuss them more freely than other
countries do. That’s going on not

only in the cloning issue, but I think will occur in this
new topic of neuroethics as well.

But even though Americans are going to be the first
ones out of the gate, by their very nature these issues
will become international topics of great interest. And I
wouldn’t want to see a big committee managing them
for the entire world; I can’t imagine anything more para-
lyzing than that. So maybe we are the first ones out,
maybe it is peculiar to us now, but that will change.

JONATHAN MORENO: Just a point of clarification.
The argument wasn’t that science is peculiarly Ameri-
can but that the way the discourse in bioethics is
developing has been dominated by some values that
Americans find especially attractive—particularly the
notion that consent trumps other considerations. That
was the view. 

And I think anybody who’s attended ethics meet-
ings in other countries has noted that the discourse is
quite different, and the subject matter and the points of
concern are quite different, than in the United States.

The fact of the matter is
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MARY ELLEN MICHEL (NIH): Since we have people
from the press here, I wonder if they could give us
some insight about skepticism and the delivery of neg-
ative information. So often in the press, it seems to me,
every discovery is interesting and everything is a great
“new beginning.” Wouldn’t it be more realistic and
constructive to convey the sense of skepticism, or per-
haps doubt, that’s so often present in science? And
couldn’t it be done in a positive way so that the public
would accept it and see that there’s debate and that not
everything is “the cure for cancer”?

KOTULAK: That’s a good point. I think we in this
country did start off being “gee whiz” about scientific
discoveries. Don’t forget they’ve been coming at an
exponential rate, and they are very exciting. Take genet-
ics, for example. I can remember, early on, going to the
Jackson Lab in Bar Harbor to cover the genetic confer-
ences. Scientists would put up on the screen an image of
a whole chromosome with a little dark band across it,
and everybody got all excited about that. It was interest-
ing stuff, and this was the first time we were seeing
something going on in
the chromosome. And
look where we are today,
mixing and matching
genes and organisms. A
fantastic rate of progress. 

But then what hap-
pens is that journalists are
no longer moved by a
single gene discovery
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(unless it’s extraordinary in some way). We evolve, or at
least we try to, to the point where we say, What does that
gene do? What practical use can be made of it? And can
it answer some other vital question about biology?

So we keep progressing. The bar keeps being lifted
as to what now makes news. One of the classic examples
is anti-angiogenesis, which I’ve been covering for more
than twenty years. I remember when Judah Folkman first
talked about it and presented his first results. I was very

excited. But now that the idea is well
known, and taken seriously, we’re at the
point of “show me.” Give me some
provocative results here. If you look at
anti-angiogenesis today, the results are
still not very good. It’s a case where
there was a lot of promise, but nothing

so far has really materialized. That doesn’t mean it won’t,
but it hasn’t. We have to put things into focus.

I think we’re becoming more sophisticated at han-
dling these tasks. Part of my job at the Tribune is to
look at wire-service copy related to science. The
national-desk editor will bring over copy that comes in
from the AP or Reuters or wherever, and very often it’s
full of excitement and promise. I try to analyze it and
will often call expert sources to help me with their
own assessment of what it is. And then I’ll tell the edi-
tor that either “Yes, this is a good story, let’s run it” or
“No, let’s not bother with it.” This is all a learning
process for us, and we have been learning.

STEPHANIE J. BIRD (MIT): Dr. Blakemore, I was
thinking that you probably have some good experience
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to share with us about how to recruit scientists to par-
ticipate in public discussions. How do you get people
engaged in it? And what kinds of rewards do you
point to? 

BLAKEMORE: Actually, I think this is a real problem.
And until we have mechanisms in place whereby the
scientific profession recognizes the importance of this
contribution—in promotions and salaries and things
like the research-assessment exercise that we have in
Britain (which includes this involvement explicitly
when rating the quality of research departments)—
we’ll continue to have a problem.

In the meantime, how do we encourage people? Vari-
ous mechanisms have been used that are more or less suc-
cessful. One that’s been very successful is “media fellow-
ships,” offered by a number of organizations in Britain to
give young scientists the chance to work for a few months
in a newspaper office or a radio or television company,
doing research for them or helping to make a program.
Many of those people have gone on to become regular
contributors to the media as a result of this experience. 

All the research councils in Britain offer training
schemes of various sorts to familiarize researchers with
the media, usually free of charge. 

And there is an organization called the Media
Resource Service, which encourages scientists to regis-
ter their willingness to talk to the media and to list
their areas of specialization so that journalists can easi-
ly find people to talk to on a particular subject. It has
been quite effective.

Overall, the experience is that although there’s ini-
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tial reluctance—for entirely understandable reasons—
almost uniformly when people do get involved in com-
munication efforts they enjoy them, and they see the
benefits directly to themselves in their work and in the
appreciation of their work. And so the rewards are
there to be had just from the experience itself.

ILLES: I just have a comment in that regard. One of
the things we have to think about is actually introduc-
ing into our curricula the means of communicating
with the media and conveying science directly to the
public, and to include this much earlier in the educa-
tional and mentoring process.

BLAKEMORE: I should mention a policy of the Well-
come Trust—the biggest independent medical-funding
organization in the world now—when supporting

research students. It now requires
them to take training in media pres-
entation—a two- or three-day
course in media presentation—as
part of their scientific training.

RICHARD BROWN (The
Exploratorium): I really appreciate
what Colin was saying about
imparting the scientific method’s

critical thinking to people—that this is in many ways
more important than transferring a body of knowl-
edge. I wonder if you could take that a step further.
Scientists are always reluctant to talk about the things
we don’t know, maybe because it tends to undermine

Scientists are always
reluctant to talk about
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confidence. But in terms of getting people interested
in science—especially young people in becoming sci-
entists—talking about the things we don’t know, and
how we’re trying to find out about them, could be
very useful. 

This applies especially to neuroscience, where
we’ve heard these enormously important questions
being talked about but they are not yet settled—most
of the discoveries and breakthroughs lie before us. 

BLAKEMORE: My own view is that there are prob-
lems in scientists’ articulating or even admitting that
there are areas of ignorance. We always work, of
course, on the edge of ignorance—and it’s true that
this is a very stimulating way of approaching the pres-
entation of science, to show that it can’t immediately
answer all questions. But still, we don’t quite want to
acknowledge the magnitude of the lack of knowledge. 

Ronald Duncan, the poet, edited a book some
twenty years ago called The Encyclopedia of Ignorance,
and he managed to persuade a large number of emi-
nent scientists in Britain to write specifically on areas
that they didn’t know about. But he had great difficul-
ty in recruiting people to that task. 

MICHAEL WILLIAMS (Johns Hopkins University):
Many of the common reactions that scientists and
physicians have to the press are that “They’ll misquote
me” or “I can’t trust them” or “I’m going to be a vic-
tim.” Often, it’s their own fault. They haven’t been
given the communication skills you mentioned, and
they don’t understand how the public appreciates
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things. So they’ll say something that to a scientist
makes perfect sense, but that may be unintelligible or
even misleading to the public. Also, they tend to push
aside anything that feels like an emotional response,
even though it might be the very thing that would
interest the public.

So there are a lot of things inherent in the way
we’ve been taught to think that get in our way of
being able to communicate to the public, or to each
other. And for the particular area of neuroethics I
think we really need to look ahead and overcome that. 

BLAKEMORE: Some of those problems are very deep
and fundamental. Others are easily dealt with. Presen-
tation skills are very easily learned, really. There are
simple rules in dealing with the media to build trust. 

Everyone has to face the fact that you’re going to
get your fingers burnt. There will be times when you
say things that are then quoted out of context, or mis-
quoted, or distorted from what you meant to say. There
are ways of protecting against that, but they’re not
foolproof, and one has to recognize that this is going
to happen from time to time.

One of the problems is that in communicating with
each other, scientists have built a set of conventions that
work perfectly well but are entirely different from those
that apply in ordinary discourse. Detachment is consid-
ered essential, and to be too enthusiastic about your
views is negatively perceived by science. One must have
a certain coolness about presentation that’s symbolized
by the use of the passive voice in writing. It implies
“That’s not really me who’s doing these things; they’re
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absolute. They are the truth. They’re not contaminated
by personal views.”

That doesn’t work for communicating with the
public. You’ve got to have the passion to
show that you’re really enthusiastically
committed to your own research and
be willing to speak in the active voice.

MELANIE LEITNER (AAAS): Dr.
Blakemore talked about media fellow-
ships, and I wanted to mention that
there’s a long-standing AAAS media
fellowship program that enables scien-
tists to learn more about the media by working in that
field. But I also had a question for the panel. There’s a
public perception, specifically in the cloning debate, that
the primary motivating force for scientists is curiosity and
not concern for the public good—and that this curiosity
will even trump concern for the public good. How do we
deal with this perception? 

GAZZANIGA: That’s news to me. Maybe this percep-
tion refers to the fact that the public understands so
little, for example, about the cloning debate. If you
ask the average person to articulate the difference
between reproductive and biomedical cloning, or the
equivalence between biomedical and therapeutic, you
come up with a very low rate of literacy. But the idea
of mad scientists just doing things out of curiosity,
and the public thinking this way, is a new one on me.
To slide off into that sort of thing would of course
be terrible, and it’s just one more reason for scientists
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to speak up about their work.

BLAKEMORE: Can I add something to that? I do rec-
ognize what you’re saying. We get beaten by two
sticks. One is that the only thing that drives our work
is curiosity—as if curiosity is a bad thing—and the
other is that we’re only in it to make money. On the
animal issue, I’ve been attacked on both of those
fronts: “You’re slaughtering animals simply in order to
fill your pocket!” and “You’re killing animals just to
drive your own curious interests, and how can that be
morally defensible?” It’s very difficult to steer a course
between those two.

DAVID SPIEGEL (Stanford University): I have a com-
ment and a question about the social psychology of
science-media relations from sort of the other side of
the coin. 

Dr. Gazzaniga
referred to Leon Fes-
tinger’s brilliant
study of what people
do when their beliefs
are disconfirmed. But
there was another
wrinkle to his study
that affects our rela-
tions with the media.
When the cult saw
that the Earth had
not been destroyed
and their prophecy

Dr. Colin Blakemore: To be too enthusiastic about
your views is negatively perceived by science.

6_ses4_pp209-272r.qxd  1/17/2003  10:35 AM  Page 258



was disconfirmed, they changed course. The way they
dealt with the cognitive dissonance was to go around
trying to convince everybody else that they were
right—or at least would eventually be right—after all.

That is a problem because many scientists are
reluctant to talk to the media. As we’ve discussed, they
want to be dispassionate. However, there are interest
groups that are all too happy to talk to the media and
present their so-called scientific viewpoints. And
frankly, I can think of some bad examples where the
media has fallen hook, line, and sinker for ideas from
people who come on as if they’re very certain and sci-
entific when they’re not. That, to me, is the other side
of the coin, and I wonder if you could comment on it. 

BLAKEMORE: You’re absolutely right. The single-issue
groups have exploited the concern of the press to be bal-
anced. At the moment, we’re at the
stage where media presentations
often consist of two people being
interviewed, one of whom repre-
sents a scientific view, and the other
some outlandish, out-of-left-field
idea. And these two things are pre-
sented as if they’re equally credible.
Moreover, there’s no shortage of
articulate individuals, very skilled in
public presentation, who can present views that are
entirely unrepresentative of conventional science. 

KOTULAK: This is a very good point because the
media can be misused in that respect, and obviously has
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been. My view is that part of the job of a science writer
is to assess information. It’s not as if you want to give
“both” sides, but you do want to make sure that the
sides you present are legitimate sides. If somebody is
way out, our writing has to reflect this, if it’s worth
mentioning at all. 

I don’t think that we can just be innocent
bystanders and say, “Well, I can now wash my hands of
this because I said this side and I said that side.” That
doesn’t do the reader any good, because the reader has-
n’t got the time or ability that we have to look into all
these issues. We have to find out as much as possible, and
try to identify the most factual information that we can. 

Let me give you an example. One Richard Seed,
who’s from Chicago, was interviewed by National Pub-
lic Radio. He said he was going to clone human beings,
and they ran that interview.

Reuters then picked it up; they ran a story saying
that this guy who claims he’s a scientist is going to
clone humans. Editors at the Tribune brought the story
over to me, and I said it’s baloney because right now
there’s no possible way you can do that. I mean, they
had a tough time with Dolly. So there’s no way you’re
going to do this with a human right off the bat. And
so we killed the story.

Well, the next day AP picked it up and everybody
else did too, so now we had to come back as a second-
day story. One of our reporters interviewed Seed; at
the same time, we had other reporters going out and
doing an investigation of his background. We wrote a
story debunking his claims and showing that the guy
was not only a lightweight—extremely marginal and

6_ses4_pp209-272r.qxd  1/17/2003  10:35 AM  Page 260



on the kooky side—but that he lost his house because
he couldn’t pay his mortgage and had all kinds of
other problems. 

Would you believe that the reporter from NPR
who did the initial interview called me after all this ran
and said, “Ron, I’m glad that somebody finally wrote
the truth”? This bothered me considerably—that he
would actually run the story knowing that it was a
fraud. I hope he learned something from that episode. 

This was an exceptional case, though. If you look
at the established newspapers and media outlets, they
tend not to do that. They may exaggerate a bit some-
times, but they do try to present material in the most
honest way they can. 

HENRY GREELY (Stanford University): This is a com-
ment that might have a question hidden in it someplace. It
was inspired by Colin Blakemore’s
comment that as people learned
more about science, they actually
became more concerned. I think
that’s a real phenomenon and a very
deep issue here, much deeper than
the problems of media relations. 

Three things are going on in
this regard, I believe. First, when
members of the public talk to sci-
entists—particularly in neuroscience or biological sci-
ences—they learn things that are unsettling. The dis-
cussion yesterday about free will, for example, would
be profoundly unsettling to many people, despite the
fact that a number of different perspectives were repre-
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sented. The very idea that scholars are examining,
carefully and scientifically, the question of whether or
not there is free will—and might actually be able to
(gasp!) answer it—is unsettling to people’s world-
views. 

They may feel unsettled because they fear the
consequences. Consider, for example, the truth detec-
tor. I can imagine people thinking about that and then
worrying, “Gee, will my boss use that? Will my spouse
use that? The consequences of that could be some-
thing that I’m not very happy with.” 

And then sometimes it’s unsettling because of the
“yuck” factor. Somebody showed a slide yesterday of
a human ear grown on a mouse’s back. Well, that’s
yucky. The human-neuron mouse, if it ever happens,
will be yucky to some people. So some science will
just be unsettling to people, period. 

Second point: As the lay public talks to scientists
more, they begin to realize that scientists don’t have all
the answers. Scientists don’t know where the science
will go, and they certainly don’t know what society
will do as a result of the science. And in fact, I think
scientists don’t really have any more of a clue than
anyone else about society’s use of the information they
provide and how that information will change society.

Well, that’s unsettling too, and honest scientists
will tell you, “Yes, there are risks. We can’t say that
there are no risks.” So you’ve got uncertainty and risk,
which prompts some in the public to say, “Well, let’s
not take any risks. Let’s slow down. Let’s stop. These
things could have bad effects. Let’s not go there.”

Which leads to the third point: The biological
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sciences are particularly vulnerable to being stopped
or slowed because of public perceptions of risk. 

Nobody’s thinking very much about any serious
regulation of personal computers or video games,
because things in those fields are done, for the most
part, by private companies—privately and secretly—
and so they are essentially immune, or at least protect-
ed from, public oversight. But most of biological sci-
ence is done publicly, in three respects. First, it is pub-
licly funded, which gives the public a hook, as seen by
President Bush’s use of public-funding limitations to
slow embryonic stem cell research. And it’s done in the
open. Scientists publish—that’s what they do—and the
press picks it up and people know what’s happening.

The second thing is that even where the biologi-
cal sciences are private and can be
secret—in the pharmaceutical and
biotech industries—there’s still a
public hook in the U.S. with the
FDA and in other countries that
have something like the FDA.
There’s an accepted regulatory
body that has some power over
what even private industry does. 

And finally, I think biology is more prone to this
because it affects us. It affects humans—human bodies
and human minds—things we tend to care about more. 

So it’s understandable that the more people actu-
ally hear scientists, the greater their worries may be.
And the greater their power (because of the nature of
funding for biological research), the greater their
power will be to stop things or slow things down. 
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BLAKEMORE: I agree with what you say, but I don’t
think we should be disconcerted by this negative corre-
lation, which is pretty well established. Knowledge of
scientific facts in Scandinavian countries and northern
Europe in general—Britain and Denmark particular-
ly—is considerably higher than in southern Europe—
Italy and Greece, for example. And yet the trust in sci-
ence is much greater in the south. 

But you know, blind faith is not always a good
thing. I think the public is much better prepared to
accept the reversals of opinion, and difficulties and dis-
appointments, if it doesn’t have that blind confidence
in the scientific process.

KOTULAK: I’d just like to reemphasize that we have to
get across the idea that science is a process. Even at our
paper, I’ve seen some editors who say, “Well, by golly,
they said this. It was a fact. And now they’re saying it’s
just the opposite.” They just get discombobulated about
it all. But we have to keep emphasizing—and I try to
do that in writing about it—that it is a process. And as
you folks deal with media, it’s important to emphasize
that science is a process of discovery that will never
end.

We tend to believe in facts, but they are not really
facts. A fact today is a different fact tomorrow, and it will
be a different fact in the future. They’re changeable things.
We’ve seen that throughout the history of science. 

GAZZANIGA: I’d like to turn the question around on
Hank. If I understood correctly, you’re fearful of secre-
cy in the private sector. But do you see that it has
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grown to the extent that it now negatively impacts the
university, with all these people having joint appoint-
ments at, say, Stanford and those companies? I mean,
they must have an ethical dilemma every day, as they
walk from one of their jobs to the other, as to who
says what to whom about which. 

So let me make a bold and ridiculous proposal: Do
you think it’s time for molecular genetics and molecular
biology and neurogenetics and neurobiology to get out of
the university and go to the research park and let the uni-
versity grapple with the great unknown questions openly?

GREELY: My honest answer is, How should I know?
But I’ll go ahead and try to give you a different one.
First, though, I’m not afraid of secrecy. I just think that
secrecy leads to different sets of issues—different abil-
ities to do things without public oversight. Sometimes
that’s good; sometimes it’s bad. 

But to get to your question about the conflicts of
interest, they certainly exist. I think they are a signifi-
cant but not overwhelming problem, though I’m glad
I’m not trying to juggle the number of different hats
that many of my friends at the medical school wear. I
like to see a problem approached by as many different
people and places as possible, coming from as many
different perspectives as possible. And so I think it’s
not a bad thing, but a good thing, to have people and
issues both from a private, for-profit perspective and
from a public perspective.

CARL FEINSTEIN (Stanford University): I’m someone
who has lived through the MMR/autism tornado that
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has been going on for the past few years in the United
States, and my impression is that it’s been even more
intense in England. In this situation, there was an initial
scientific report that the MMR [measles-mumps-rubel-
la] vaccine might be connected to autism. This news
then spread mostly through the Internet, although it’s
been widely reported in the journals, and it led to a
huge and furious outburst from the public, especially
from the parents of autistic children. 

This reaction has included segments of the public
that are generally well informed, and it stepped up into
what seemed to be a very antiscientific and generally
antivaccination stance as well. So I wonder what people
who are experts on the public/scientific interface
would have to say about that.

BLAKEMORE: You’re certainly right. It’s a very, very
hot subject in Britain at the moment, even though the
clinical and scientific establishment has lined up against
the view that there’s any risk, as opposed to one maver-
ick clinician (a guy named Wakefield) who claims there’s
epidemiological evidence for an association.

The worry here, as with other such issues in
Britain, is the experience of BSE [mad cow disease],
which always lurks in the background. All of us have
an image of the agriculture minister, John Gummer,
force-feeding a hamburger to his own daughter in front
of the television cameras to reassure the British public
about the safety of beef—a gesture that subsequently
produced considerable embarrassment. 

So, for instance, the media in Britain were baying
for Tony Blair to say whether or not his own baby, Leo,
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had received the triple vaccine or not. He tried to hold
out against that, I think, with Gummer in mind. Finally,
he let slip a few hints that it might have been done, and
the media came to the conclusion that certainly it had
been done, so the issue was closed.

This is a very good example of the need to present
a balanced view in responding to a deep and immediate
concern of the public, and of what happens if we
don’t. In some parts of Britain now, the take-up of free
vaccination has fallen to about 70 percent, and there’s a
significant rise in measles outbreaks around the country
as a result of the problem. There’s a real retreat from
vaccination because of this one issue.

RALPH BRAVE (The Nation magazine): I’m glad that
Ron’s an optimist about what’s going on with the media in
science reporting, but my experience is that it’s quite dis-
mal—that the Richard Seed episode you related, in which
this fraudulent story was put out there even by some of the
top science reporters in the country, is actually typical.

And it’s a real problem. I think Ron’s up on this
panel because he’s an exception. But what Art Caplan
said yesterday about how people are exposed to these
things—for example, learning about DNA through
paternity testing on the Jerry Springer Show—is more
typical of the media trend, which is to try to translate
everything into entertainment. This is a real dilemma,
and I see it just getting worse and worse.

On the other side, listening to some of the com-
ments from Colin and others about scientists communi-
cating to the public, what I really hear is not so much
learning how to communicate but learning public rela-
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tions. And in a way that’s almost noncommunica-
tion—learning how not to communicate, how not to
enter into a dialogue. As one of the indications of
this, the largest growth sector in the National Associa-
tion of Science Writers’ membership is public-affairs
science writers—science writers who are now working
for corporations, institutions, or universities to help
their scientists communicate selectively.

Given the state of media reporting in this area, I
don’t blame the universities and the scientists wanting
to do that, but I think it also stems from a problem
that Dr. Gazzaniga pointed out: with the Bayh-Dole
Act of 1980 allowing research universities to apply
for patents, they now have a very different kind of
interest in what gets communicated to the public. So
I’m concerned that a whole institutional shift has
occurred, though I don’t have a solution to it. 

When I talk to editors and publishers, it’s clear that
they don’t understand the science, they don’t know
what’s going on, and they simply want whatever’s hot,
whatever’s entertaining. And TV is tremendously prob-
lematic in this area. I don’t have a solution to this, either. 

That’s my comment. But I also had a quick ques-
tion for Dr. Gazzaniga. So far, the President’s Council
on Bioethics has mainly focused on the cloning issue
and stem cells. How do you see it grappling with neu-
roscience issues? What do you think the first issue in
that area will be? And what does your experience so
far tell you about how the council will deal with it? 

GAZZANIGA: Those are good questions. We had a
meeting a month or two ago on what neuroscience is
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going to look like in 2025 and what some of the
issues are likely to be. One that keeps popping up is
culpability—reduced responsibility—feeding off this
free will issue. Another is cognitive privacy. How is
brain imaging going to unlock who we are, and do we
really want people to know that? Another issue is one
that came up yesterday—therapy/enhancement and
the neuroscience domain. 

It’s a long list, actually. But which issues are
going to come up first—which ones are the most
pregnant for discussion—are not completely clear to
me. I invite everybody to comment on that. 

ROBERT LEE HOTZ: I’m a science writer for the Los
Angeles Times and I’m also on the Board of Directors
of the National Association of Science Writers. It’s
been very interesting listening to this conversation
today, but I’m not going to preface my question with a
long comment. I will simply ask, In these discussions
about the desirability
of the public’s under-
standing of science,
how do you distin-
guish between science
education and the
marketing of science?
Are we talking about
public education here
or public relations? 

GAZZANIGA: I think
that’s a great ques-

Dr. Michael Gazzaniga: Science is a conservative
thing that moves along very carefully.
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tion. What I was trying to get at earlier was the distinc-
tion between scientists and science. Among scientists,
there’s any number of people who love the limelight and
continually promote themselves in one way or another,
and we all know who they are. But while scientists come
and go, and their ideas come and go, science itself is a
conservative thing that moves along very carefully.

Now, as it turns out, on this panel I’m on it’s sci-
ence that’s talked about, not scientists. No one there has
a particular ax to grind in promoting some new discov-
ery; we’re all just trying to evaluate the problem. It’s not
even a science committee but a group of people with all
kinds of different beliefs. Our goal is to understand the
data and accurately communicate our sense of it.

KOTULAK: In my optimism, I think we’re living in
perhaps one of the greatest eras ever known. While
the turn of the twentieth century was the start of the

golden age of physics, now we’ve
entered the golden age of biology,
which is transforming everything
we’ve ever thought of. To me, it’s
so exciting, it’s hard to contain. But
at the same time we have to look at
the problems that arise, and we
have to make sure we’re not exag-
gerating or making false promises.
We’ve already had experience with
that sort of thing, and with how it
comes back to haunt us. 

Still, I must say that in talking with Colin about
what’s going on in England and parts of Europe, I
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think that the media in this country may do a little bit
better job of informing the public about science. We
tend to be more on the side of science than in an
adversarial role, and this promotes better education.

BLAKEMORE: I think we’re bound to see ways in which
this enterprise is exploited. It’s exploited by the media
which make science sensational in order to sell newspa-
pers or TV programs. It’s exploited increasingly by univer-
sities to promote their own image; on EurekAlert and
AlphaGalileo—the two Web sites most heavily used by
science journalists—you see the hyped copy that universi-
ties now deliver being snapped up by the press. It’s
exploited by some individual scientists to promote their
ideas and, in some cases, to earn a lot of money. 

But you know, the genie is out of the bottle. We
can’t stop the process. We live in an
information age. The public is hun-
gry for information, and the mecha-
nisms are there for them to get it. It’s
in our interests that the information
they get, on average, is well balanced
and accurate. If we don’t jump on
the bandwagon, the bandwagon will
be run by other people and we’ll suffer the conse-
quences of public misunderstanding. 

ILLES: All right. I’m going to conclude this very inter-
esting session, and I thank you all very much for par-
ticipating.

w 
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JONSEN SUMMARY: Referring to Plato’s Repub-
lic, Dr. Jonsen began by describing the down-
side of enhancement—along with the acqui-
sition of wisdom among those of “gold”
nature comes greater insight into the world’s
imperfections and thus diminished personal
happiness for them. He then discussed the
three types of “mapping” available to
bioethicists. “Tectonic” mapping involves the
fundamental questions of determinism and
reductionism that underlie ethical discourse.
“Geographical” mapping largely addresses
epistemological questions—that is, how to
get around in the “region.” Finally, “locale”
mapping deals with particular issues, such as
treatment/enhancement. Mappers of each
type must ultimately interact, often through
Socratic dialogue, in order to produce results
that are “rich and influential.” 
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ALBERT R. JONSEN: I believe it was Alfred North
Whitehead who said that all philosophy is but a foot-
note to Plato. I’ve just had the pleasure and daunting
task of actually teaching Plato’s Republic to a group of
college freshmen, so I reread the book quite recently.
Yesterday, as I was listening to the discussion about
enhancement, it struck me that The Republic is perhaps
the most eloquent and evocative picture of enhance-
ment ever written.

Plato tells us that the “founding myth” of The
Republic is that all human beings are born with either a
bronze nature, a silver nature, or a gold nature—an
ancient prevision of modern genetics, at least as some
conceive that science. Gold people are selected to
become the guardians; they go through arduous train-
ing that will eventually lead them to the vision of the
good. Then they come back to live in and lead the
republic, ruling not by power but by wisdom. Those
with silver and bronze natures are destined for lesser
tasks, even servitude, in the republic.

We tend to think of such a system today, as com-
plete totalitarianism in accordance with Karl Popper’s
interpretation of The Republic in his book The Open Soci-
ety and Its Enemies: The Spell of Plato. But there’s a feature
of the republic that we often forget. Plato says that when
the guardians return to the world after they’ve seen this
vision of the good, they will inevitably be unhappy
because they’ll have to rule in a world that is not up to
their standards. They will continue to rule out of duty,
but they will always yearn to return to contemplation. 

So I thought, what a wonderful message for those
who favor enhancement. Arthur Caplan has departed,
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but if he were still here I’d say to
him, “Art, beware of enhancement,
because the most enhanced people
may be the most unhappy. They will
have things to do as a result of their
‘wisdom,’ or even just because of
their enhanced skills and knowledge,
that could not only be very difficult
but also deprive them of joyful lives.” 

I would like to comment on the
metaphor of mapping that we’ve used
in this conference. In the last day and
a half, it seems that we’ve drawn maps
of three quite different sorts and at three different levels
of our topic. The first sort of map, drawn during our first
session, was the “tectonic” level of ideas—appropriate
enough, since we had an earthquake here in San Francis-
co last night. That session brought up the questions of
determinism and reductionism that return again and again
in philosophical reflection because they are insoluble
questions. Yet they seem to have great salience for our
ways of understanding each other. 

One clear instance of that salience was actually
mentioned yesterday—the way in which we think
about free will. Obviously, this has implications for
the way in which we deal with the criminal justice
system, for example. But underlying such applications
are these fundamental tectonic questions that must
continue to be asked, rethought, and refined in terms
of the kinds of new challenges that arise. 

There’s a second level of mapping, which we did
not actually discuss much, though there were occa-
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sional references to it. I’d call it the geographical
level—the hills, mountains, valleys, and waters whose
locations we have reason to map in order to learn how
to get around in that region. At this level, I think the
questions are largely epistemological. That is, how do
we think about these issues? What do we do to assure
ourselves that certain assertions are reliable when they
come from quite different epistemic sources. 

When philosophers talk, they make assertions.
When scientists talk, they too make assertions. But
their respective assertions come from significantly dif-
ferent epistemic sources, or ways of thinking about
what one is doing. We need to devote a lot of effort to
making linkages between them. Much of Pat Church-
land’s work has been specifically dedicated to that kind
of analysis, and it needs to continue. We have to keep
trying, when an assertion coming from science meets
an assertion from ethics, to amplify those ideas and
reliably put them together in order to move ahead.

The final level of mapping is that of the locale, par-
ticularly the “populated regions”—what the English call
the built-up areas. These are essentially plat maps and
street maps. The mapping of those regions began when
we started to talk about the particular issues—the cases, as
it were—that have certain boundaries around them: dis-
cussions of problems in research with human subjects; dis-
cussions about legal accountability in the criminal justice
system; discussions about enhancement and treatment; the
case we discussed, for example, about deaf children. 

In these locales we want to see what particular
experiences are, and we add to experience by experi-
ment, data analysis, debate, communication, and the
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formulation of policy. These issues of mapping the
locale are probably what will move ahead most rapidly
and precipitously because they are
the things that call upon our inter-
ests and concerns. Here is where
we probably have to start thinking
in terms of what the relationships
are between the various maps.
That is, when do locale questions
or geographic questions also have
to be thought of in terms of the
tectonics, of the deeper questions?

To conclude, let me return briefly to ancient
Greece, though not to Plato but to Socrates. The
Socratic dialogue—basically, people talking and argu-
ing with each other—seems to me to be a genuine rep-
resentation of the nature of ethical discourse. Ethics
really begins with conversation, and it moves on from
conversation as people see that disputes are involved.
They begin to find out why the disputes are of the sort
that they are—whether it’s because of commitments to
a deep, tectonic kind of question or whether it’s a mat-
ter of specific points that need to be clarified. 

This conference has been a perfect example of
that phenomenon; the long discussion periods, which
allowed many people to enter in, were in fact a kind of
Socratic dialogue and were extremely valuable. So we
have begun a dialogue that I hope will turn into some-
thing rich and influential. 

w
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Summary of the Conference

SUMMARY OF THE SUMMARY: Going session by session
and speaker by speaker, Dr. Mobley succinctly reviewed
each individual presentation. He also specified the
major conclusions derived from each session.

WILLIAM MOBLEY: Zach Hall began by noting a bit
of the history that led to the meeting. His charge to
participants was to use the meeting to raise questions,
to consider the interface between neuroscience, ethics,
and philosophy, and to ponder together how advances
in neuroscience were likely to affect our conceptions
of ourselves and our responsibilities. 

Bill Safire reminded us of the Promethean legend
and its presumption that God-like
qualities might be given to man. He
argued that modern breakthroughs in
science, and especially neuroscience,
have the potential to create similar con-
cerns. This is because neuroscience, in
dealing with the brain, touches on per-
sonalities—it touches on us. It’s who
we are. And because it is perceived that
neuroscience research has the power
both to understand the brain and to
change the brain, it’s not surprising

Dr. William Mobley, Stanford 
University.
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that the practice of neuroscience raises concerns. 
This new discipline of neuroethics could be the

arena in which neuroscience discoveries, and their
potential for influencing the well-being of humans,
are discussed in terms of what is good and bad, fair
and unfair, equitable and inequitable. Potentially, neu-
roethics could establish rules for partici-
pating in brain research, evaluate
research claims, determine the relevance
of such claims to normal and abnormal
brain function, and regulate the use of
neuroscience discoveries for diagnosing
and treating brain disorders as well as
for enhancing the function of normal subjects. The
new discipline’s domain is heady stuff, literally. 

Session I was devoted to Brain Science and the
Self. Anthony Damasio began by talking about ethical
behavior. He reminded us that, like all behaviors, it
results from the interaction of several neural systems
and allows us to optimize our survival and well-being.
Because emotion is linked to ethical behavior, failed
emotional behavior is the cause of failed ethical deci-
sions and of potentially disastrous social consequences. 

Patricia Churchland spoke to us of the self and
its capacities. She provided us with a neural model for
the self—indeed, a model for self-control—in which
various parts have distinct functions. Attention was
focused on the “emulator.” Informed by perceived
emotions and regulated by a conscience, the Church-
land emulator judges the potential utility, efficacy,
and safety of possible actions before sending appro-
priate outputs for processing into commands. She
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argued that there are systematic neurobiological dif-
ferences between being in control and out of control,
and that in time it will be possible to define these two
states on the basis of well-characterized neurobiolog-
ical properties. 

Ken Schaffner spoke of the sweeping versus
creeping versions of reductionism and determinism,
and of the use of these models to conceptualize neuro-
science research and assess its implications. The default
position here, societally speaking, is one of self-deter-
mination, with certain excluding conditions that may
exonerate one from responsibility. He noted too that
emotions had to be taken more seriously here—that
they have to be integrated in some way with our cur-
rent model. Jonathan Moreno also spoke of free will,
defining it as the intelligent release of desire. He noted
that modern American medicine assumes that the prac-
tice of free will must guide the physician-patient rela-
tionship, and he concluded that self-determination is
thought to be a realistic moral standard.

The conclusions from the first session, then, were
these:

• Ethical and emotional behavior are linked. 
• Indeed, emotion and reason may be part of a

neural continuum. 
• Whatever one calls free will, the brain—as

informed by a myriad of internal and external influ-
ences—operates to choose among the various desires
or choices with which it is presented. 

• In this sense, there is self-determination. Or, at
the very least, the brain is consciously willing to take
credit for the work that it does. 
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• In order to really understand the brain we need
new paradigms. New data will oblige us to throw out
old models. In the end, our increased understanding
will create, not inhibit, freedom. Less magic is not less
interesting. 

• Neuroscience discovery will in time cover not
just the spectrum that extends from behavior to cir-
cuits to cells to molecules; it will eventually extend
into the domain of physics.

In Session II we considered Brain Science and
Social Policy. Studying the brain offers the seductive
promise that by understanding brain function we will
gain the ability to make assessments about people,
their motivations, their desires, their characteristics. The
implications of this promise were discussed and debated. 

Memory is not perfect. Dan Schacter reviewed
the various causes of memory failure, providing exam-
ples of how these shortcomings are creating the desire
for new forms of therapy as well as for tests to deter-
mine when a memory is false. Regarding the latter, he
presented recent neuroimaging findings that showed,
in a small group of individuals, the possibility of
finding a marker that correlates with false recognition.
A question was then raised: Could this be used to reli-
ably distinguish true from false memories? The answer
is that it’s far too early to tell; the work is in its infan-
cy and the findings are not yet robust. But it’s possible
that such tests could in time prove reliable. 

Bill Winslade spoke of his work with brain-
injured people and of the data showing that brain
trauma is extremely common among death row
inmates. There is currently very little appreciation,
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however, for the role that clinical neuroscience ought
to play in the evaluation of such individuals within the
legal system, and he argued that such a role be created
and strengthened. Even now, brain science could pro-
vide a clearer view of the extent of an individual’s

brain injury. But with this power
comes concerns. At present, they
center on the misinterpretation of
clinical data—a very reasonable
concern. But in the future it may
be possible to define the extent to
which a person was, or is, out of
control or, indeed, to predict a

predisposition to criminal behavior. Would such a
diagnosis result in incarceration or forced treatment? 

Hank Greely spoke about the future of neu-
roethics, comparing it in several ways with ELSI [the
study of the ethical, legal, and social issues created by
the Human Genome Project]. The lessons learned from
ELSI might well benefit the fledgling effort in neu-
roethics—apropos of this point, they could illuminate
the risks of regulating neuroscience. He also pointed
to differences between genetics and neuroscience, not-
ing that while we are not our genes, it was more diffi-
cult to say we are not our brains. He concluded by not-
ing the importance of building interdisciplinary teams
to define and populate neuroethics.

So conclusions from this session were:
• Before using the new technologies of neuroscience,

it will be important to define normal and abnormal. 
• Neuroscience is still a very young discipline. A

great deal of additional research will be needed to
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bring it to the point where it can accurately predict
behaviors or define characteristics relevant to most of
the issues discussed. We have plenty of reasons to be
humble about what we know. 

• It is not too early to begin thinking about an
effort that would define how to evaluate the applicabil-
ity of research claims, set guidelines for how they
would be used, and translate them into practice. 

• The standards we set for defining or predicting
characteristics of brain function will evolve with our
increasing knowledge of the nervous system. 

• Neuroethics must engage all the communities
represented at this meeting. As a first objective, I would
recommend that we try, if possible, to develop a lexi-
con that everyone can understand. Commonly defined
terms would be especially helpful. 

• It will be important to secure both public and
private funding to build the discipline of neuroethics. 

• The fruits of neuroscience investigation must be
the principal drivers of the neuroethics agenda. Let the
specifics of what neuroscientists have learned form the
questions that solve the real problems, of which there
will be many, and not the imaginary ones, of which
the number is infinite.

In an engaging lunchtime session, Art Caplan ad-
vanced the hypothesis that we should try to improve
our brains. He questioned whether there was a practical
difference between repairing a deficit and enhancing a
normal state. 

We’re clearly doing the latter already. For example,
we modify the environment in which our children are
raised and educated in hopes that they’ll qualify for the
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best schools and generally be on a track likely to pro-
duce great success. Enhancing children’s skills and abili-
ties is a huge emphasis within our families. We are
unlikely to find a parent in any culture, in fact, who
would not endorse this behavior. The concerns with
enhancement are that they could be applied in ways
that are unfair, unequal, unforgiving, or unnatural. 

Art advanced the idea that these concerns could be
dealt with in ways consistent with current standards. In
the discussion on the latter point, it was noted that not
only are we the products both of cultural and biologi-
cal evolution, we have been technologically modifying
our biological heritage for quite some time. The issue
for Art was not whether we should engage in enhance-
ments—he thought that it’s highly appropriate—but
how best to evaluate the possibilities for doing so and
how such enhancements would be regulated. All of
this is presumably the domain of neuroethics.

The treatment versus enhancement theme was
echoed in Session III: Ethics and the Practice of Brain
Science. Steve Hyman spoke of neuropharmacology and
the evidence that drugs can evoke long-term changes in
the structure and function of neurons. The concerns
raised by these data are to some extent balanced by con-
cerns for what happens to neuronal function as a result
of not treating brain disorders: for the right patients,
drugs work, they work well, and they ought to be used.
Illustrating his points, he discussed the use of Ritalin for
ADHD and pointed to the need for better diagnostic
measures, better treatments, more treatments, and better
physician training in managing these treatments. 

Marilyn Albert spoke of the issues facing
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Alzheimer’s disease patients and their families. There
are no truly effective treatments for Alzheimer’s right
now. Current ethical issues involve the utility (or lack
thereof ) of genetic testing, the inability of patients to
give informed consent, and the need for more powerful
methods for predicting the disorder. This focus will
change when effective therapies come on-line; it will
then be on presymptomatic diagnosis so that treatment
can begin before irreversible changes in function occur. 

Erik Parens returned to the issue of enhance-
ment, arguing that the treatment/enhancement dis-
tinction might be useful for articulating a basic pack-
age of care, critiquing social practice, and affirming
natural variation. 

A great deal of discussion ensued on this topic.
Some viewed it as desirable that enhancements not be
used—that is, that there was value in working through
a disability. Others came down strongly on the side
that enhancement should routinely be used, if avail-
able. Steve Hyman reminded us that psychiatry has
already dealt with this issue regarding antidepressant
medications, and that the benefit of medical psy-
chotherapeutics was not just the ability to treat these
conditions more effectively but to actually change the
biological model evoked by the word depression.
Enhancement changed our view of the biology.

Paul Wolpe sketched a very aggressive view of
the future role that technology would play in neurobi-
ology. If this vision comes to pass, we will clearly
require a new way of thinking about the interaction
of technology and biology, and about how new inter-
ventions should be evaluated and regulated. 
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Conclusions from this session were: 
• It’s vital that we develop new and effective

treatments for neurological and psychiatric disorders.
Understanding and treating these disorders should
continue to be prominent goals of neuroscience
research. 

• Moving treatments to the clinic will create new
and difficult issues for neuroethics: Who can be treat-
ed? What protections for privacy should be in place?
Who can give consent? And should the individual
have the right to refuse such treatments? 

• Neuroethics could help determine how best to
move new treatments to the clinic and how to regulate
their use. 

• As our ability to intervene in brain function
increases, it will become increasingly difficult to dis-
tinguish treatment from enhancement. We already pur-
sue enhancements and will continue to do so. But neu-
roethics can play a role in defining under what condi-
tions this practice is harmful to the individual and/or
society. 

• The fruits of neuroscience investigation should
be the principal driver of the agenda for neuroethics.

Don Kennedy spoke last evening of his long-term
love affair with science and science policy. He remind-
ed us of animals’ extensive behavioral repertoire and
noted that many of the characteristics we like to think
of as uniquely human are evident in animals. On the
issue of free will, he was less concerned with defining
it than in carefully documenting the specific neurologi-
cal phenotypes that could be used to excuse aberrant
behaviors. He welcomed the continuing engagement
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that surrounds the therapeutic use of genetic manipula-
tion, and finally—and in my view, appropriately—
placed primary responsibility for ethical decision mak-
ing in the hands of neuroscience investigators.

In the Session IV we discussed Brain Science and
Public Discourse. Colin Blakemore pointed out efforts in
the U.K. to educate the public in science, but public confi-
dence has lately been shaken by a series of problems, AIDS
and mad cow disease among them. The media linked these
problems to scientists and, quite unfairly, placed the blame
on them. This crisis has motivated a renewed attempt
to engage the public, though in a more general way and
marked by genuine discourse: it’s not the scientists talking
to the public, it’s scientists and the public talking together.
A number of new initiatives are pursuing this goal, and
so far it sounds as though they’re going well. 

Ron Kotulak talked of his experience as a science
reporter. He noted that an important role for the media
is in bringing science to the public. It is possible to do
this responsibly, and for scientists and journalists to
work together as full partners. Indeed, scientists must
learn to interact more effectively with the media in
order to better communicate the process of science and
its benefits. 

Mike Gazzaniga discussed his experiences on the
President’s Council on Bioethics. His recommenda-
tions for successful service on such panels included:
accept resistance as the norm; take time to educate
your colleagues, even those who may not deserve your
time and energy (but don’t tell them that); and finally,
communicate the joy of science to your colleagues
and to the public. 
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The conclusions of this session were that we have
responsibilities to educate members of the public, do
it well, and be educated by them. This must be a dia-
logue and one that has to begin immediately. It should
be driven by science—driven by the things we know
about science and the joy we derive from it.

For me, the overall conclusion of this day and a
half is that neuroethics lives. Now is the time to codi-
fy the work that we wish this emerging discipline to
undertake, to ensure that it engages effectively the
scholarly communities that will drive its agenda, and
to build the dialogue with the public that will be
needed to sustain it. Onward!

w
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Mapping the Future 
of Neuroethics

SUMMARY: Dr. Hall began by pointing out that decisions
are often made unconsciously, based on judgments so
familiar as to be automatic, and that a basic task in a
new endeavor like neuroethics is to carefully—con-
sciously—examine the issues as an essential precursor to
doing the right thing. For the field of neuroethics per se,
he suggested that practitioners ensure it develops as a
scholarly discipline, that it involve professionals (such as
neurologists) who work at the front lines, and that the
field not be “left to the experts” but actively include
members of the larger society. He also urged that neu-
roethics focus specifically on two main goals at present:
prevention of harm, and protection of the vulnerable.
At several points in his talk, Dr. Hall
underscored his wish that many
bright and motivated young peo-
ple will enter the field.

ZACH W. HALL: I want to begin
my talk about what we can do
next—where neuroethics should
go—by saying that this meeting
has actually changed my own
sense of what neuroethics is about. 

We of course have the ability
Dr. Zach Hall, University of Cali-
fornia, San Francisco.
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to make choices, as Dr. Moreno pointed out. It’s what
we do as human beings, because we have a sense of
right and wrong. But we also realize that our ability to
make those choices and the range of choices that we
have are both biologically and culturally constrained.
We recognize as well that because of these constraints,
some of us undoubtedly have stronger sensitivities and
capacities for thinking about ethical issues than others. 

So I was very taken by the comments of one of
the participants, Melanie Leitner, who pointed out that
habits are those things that we do by and large with-
out conscious choice. We do them sort of automatical-
ly, without thinking. And if we want to change things,
or if we want to do something new, we have to con-
sciously try to adjust the unconsciousness, so to speak. 

I’m very aware of the role of consciousness in
changing the ways our nervous system works, and
from a particular vantage point. My wife is a musician
who spends long hours practicing passages on her
instrument, which is the English horn. And we joke
that basically what she’s doing is putting those pas-
sages into her spinal cord. That is, she goes over them
very consciously and very slowly, playing each note,
hearing each note, being aware of each note. And
then she is able, finally, to do it without thinking
about it—that is, to have a sort of automatic response.
And if she realizes she’s making a mistake, then what
she has to do is to bring that passage back into con-
sciousness, think about it some more, go through it
again and again, remembering each time to press
down this finger and not that finger, until she’s gotten
it right. 
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It seems to me that this is what we do in many
other situations. And in some ways it’s what we do in
making ethical choices: we first bring matters into con-
sciousness, where we can examine them and be aware
of all the factors, and then later act out our choices
pretty much automatically. So I really like Patricia
Churchland’s idea of the emulator, of playing out the
different scenarios. And we certainly do that uncon-
sciously. But perhaps we do it most effectively con-
sciously, when we actually do think about the various
scenarios that may happen—when our reason lets us
mindfully play these out. My own view—in agree-
ment, perhaps, with Tony Damasio—is that in the end,
when we do play them out, what we listen to is not our
rational minds but how we feel about these matters.
And it is in our feelings about the various possibilities
that ethical decisions are made.  

Now I go through all this because I think it’s use-
ful for what we’re doing as a group, in terms of neu-
roethics. I would argue that the most important thing
we can do is to try to bring into consciousness, and into
the consciousness of our society, what we are doing
and what the possible consequences are. And then in
the end it is the job of our society to decide how it
feels about those various consequences—to have the
clash of values and show the strong feelings we’ve ob-
served on a small scale here—regarding social issues. 

So, building on this idea that our job is to essen-
tially bring into consciousness things related to
research on the brain, what specifically can we foresee
for the field of neuroethics, and what do we need to
think about? 
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First, we must obviously consider the development
of neuroethics as a scholarly discipline. It’s important

that our thinking in this field have
a base of scholarship, with rich
connections to other fields of
scholarly inquiry in philosophy,
psychology, and the law. It’s impor-
tant to have people who are profes-
sionally committed to thinking
about these problems—people
who will develop with their col-
leagues a language and traditions
that are understood by those in the

field and that will allow major points to be thrashed out
through reflection, inquiry, scholarship, and learned dis-
cussion. And it’s important that those who do this be
familiar with the nuances of contemporary neuroscience,
and also with the rich traditions of philosophical think-
ing, some of which we have witnessed at this meeting. It
is also important for us to understand that we don’t start
from zero when we think about these problems, but that
in fact the greatest minds of our species have been con-
cerned about them for thousands of years.

It’s also important, as Al [Jonsen] suggested this
morning, that there be an arena in which the best
methods of philosophy—that is, rigorous, disciplined
thinking—be brought to bear on these questions. I see
this meeting in that spirit, and I hope it will be an
important stimulus to development of a new field of
scholarship, with all the accoutrements that we are
familiar with—books, publications, journals, scholarly
meetings, conferences—in other scholarly fields. 
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Let me say that, most of all, I hope this field will
attract bright young students and professionals. This is
a major goal of a meeting like this, and I was enor-
mously pleased to have met several people here who
said they have backgrounds in neuroscience and are
interested in philosophy, in ethics, and in these particu-
lar questions. One young woman came up to me and
said, “I want to be the next Pat Churchland.” I
answered, “Right on! That’s what we need.” 

A second consideration, I believe, should be the
importance of neuroethics from a professional point of
view. And here we’re concerned with some of the
issues that Session III raised most prominently. In some
ways it’s the physicians and scientists who will be at the
front lines of many of these questions, carrying out the
procedures, prescribing the drugs, doing the experi-
ments. And as a practical matter, it is in their hands that
much of the power we’ve been discussing will lie. 

We’ve seen over the last twenty-five years or so a
growing sensitivity to issues such as informed consent
and patients’ rights. And I think these issues are even
more crucial for the brain than other organs, both
because of the potentially irreversible nature of the
changes that we make and because essential human
characteristics are at stake. So education, and heighten-
ing the sensitivity of neurosurgeons, psychiatrists, and
neuroscientists to these issues, will be tremendously
important. We’ll have to look to the professional soci-
eties—the Society of Neuroscience, the neurology and
neurosurgery societies, the psychiatric associations—
for some serious assistance here. 

We will also look to these professional societies for
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providing expert opinion on many of these issues as they
come up. We’ve had some conversations at this meeting
about how this might be done, but we’ve only begun to
address this tremendous issue. My hope is that some of
the societies, in alliance with The Dana Foundation, will
devise effective ways to deploy their expertise. 

That brings me to the third major point here,
which I think in some ways is the
most important. Neuroethics is not
simply a matter for the ethicists or
the neuroprofessionals; it must also
involve politicians, religious lead-
ers, public policy experts—even
columnists from leading newspa-
pers. The issues are simply too

important to be left to the scientists.  
So the challenge, then, is to figure out how to

involve these groups in thinking about neuroethical
problems in a proactive way. What happens now, as we
know, is that a matter suddenly arises, emotions run
high, and the discussion is then dominated by the
contingencies and quick reflexive notions of the
moment. What’s needed instead is some mechanism
for identifying, discussing, and marshaling expertise
on specific issues before they arise.

We all possess strongly felt prejudices and pre-
conceptions that widely differ, even within this small
group. And in the larger society, these issues are going
to be magnified even more. 

New technology, for instance, usually gets used
because it appeals to people. If there’s a pill that makes
us feel better or perform better, we will almost certainly
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want to take it because it stimulates our reward centers;
it adds to our self-esteem and happiness. And in a socie-
ty in which the availability of these things depends on
the market, one of course sees the potential exploita-
tion of our deep biological needs and the resulting loss
of the very control that we seek, to use again Patricia
Churchland’s very nice phrase. Meanwhile, govern-
ments are reluctant to interfere with markets and with
people’s freedom to do what they want to do. 

Think about some of the issues surrounding food.
Here we live in a society in which we suffer from a nation-
al epidemic of obesity that is having tremendous effects
of our health—Type II diabetes, for example. We know
what we should do to eat well, and yet we are flooded
with advertising for food that isn’t good for us but that we
consume anyway, and meanwhile we feed fast food to our
children in schools. Government doesn’t confront these
issues directly because of the power of the food industry,
basically, and because people like fast foods. 

These problems are similar to the issues that neu-
roethics will be dealing with, without a doubt. That is,
people will want certain things resulting from neuroscience
that make them feel good in one way
or another but that may have delete-
rious side effects. 

So how can neuroethicists
help? I think the first thing is to
focus on identifying harm. The
point is not to say, “You shouldn’t
take that pill because it’s somehow
unnatural.” The real issue is whether positive harm comes
from that pill. Looking at tobacco, for example, it seems
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to me that in the 1960s the surgeon general’s report
showing the ill effects of smoking was the first and key
point in the whole matter. It simply said, in effect, “Look,
this is bad for you.” With neuroethics, our own particular
responsibility is long-term effects on the brain. We’ve
actually heard some discussion at this meeting that some
agents act on the brain most effectively by making long-
term alterations. 

After identifying issues in which there’s harm, our
other responsibility is the protection of the weak and
disabled, of children, and of other vulnerable popula-
tions prone to being exploited. The discussion of deaf
children yesterday was a fascinating example of some
of the ways in which differing values swirl around
these issues. There’s obviously no unanimity here. But
when it comes to children being mistreated, people
who are disabled with psychiatric illness being abused,
addicts or others who (for biological or genetic or
whatever developmental reasons) are being rendered
more vulnerable to particular agents that the rest of us
can partake of freely, we need to direct society’s atten-
tion there. Even though it’s not clear what exactly to
do about these things, we at least need to identify
them and say, “Here is the situation.” 

Meanwhile, we have to avoid making premature
recommendations. One of the dangers we face is that
of half-knowledge—of thinking we know what’s
best when we really do not. Consider, for example, the
history of prefrontal lobotomies and psychosurgeries.
We do, of course, have to look at all this and try to
discern what we think is best, but with a large dose of
humility. And we need to engage with the larger socie-
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ty on these issues. 
Ed Rover (president of The Dana Foundation) asked

me a couple of questions that in closing I would pose to
you. If we do engage the larger society on these issues,
how much effect will we have on it? Conversely, how
much effect will the larger society have on our thinking?
I hope that the ultimate answer, in both cases, is “a lot.” 

So we also hope this discussion will continue in
various formats. We hope The Dana Foundation will
continue to carry the banner of neuroethics and foster
it in various settings. We hope the professional soci-
eties will pick it up. We hope the scholars who focus
on these issues as a primary professional interest will
continue to do so. 

And most of all, we hope that young people will
come in, really concerned from the beginning about
these issues, to help us in our task and in enlightening
us and our society. 

Open Forum and Discussion

JONATHAN MORENO (University of Virginia): I
want to underline one topic that Steve Hyman, Mari-
lyn Albert, and a couple of other people have alluded
to but that we didn’t really talk about. And I want to
put another item on the table. 

The first one is the importance of the policy issue
regarding researchers’ use of people with impaired
decision-making capacity. This is a “my eyes glaze
over” kind of problem. It’s boring and uninteresting
to most researchers, and they’ve neglected it. So the
result is that state legislatures, for the most part, are
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going to make the decisions about who counts as a
legally authorized representative. And that will have a
direct effect on the kind of research that the transla-
tional people will be able to do in their institutions. 

The other topic—which we haven’t touched on—is
one that most of us in this room are probably unfamiliar
with directly: the military implications of neuroscience. I
can assure you that every important article that’s pub-
lished by neuroscientists is vetted by people in the Pen-
tagon or by defense contractors. The biggest investment
in neuroscience in the 1950s and 1960s was by national
security agencies. Sure, there are a lot of nuts who imag-
ine they’re being controlled by the CIA or something.
But the fact is that there are significant efforts, funded by
our tax dollars in part and not by the nuts, to explore the
potential for the management of human beings for mili-
tary/political ends. So that is something we need to have
on the agenda for the future of neuroethics.

STEVEN HYMAN (Harvard University): I think it was
well said that when we talk of informed consent, peo-

ple’s eyes glaze over. The fact is that
we still don’t do a good enough job.
As I’ve often said, informed consent
isn’t signing a form. That’s just a
receipt to cover the doctor’s ass.
Informed consent is an educational
process that really has to go on con-
tinuously; it doesn’t end at the begin-

ning of the experiment. I think that if we don’t, as a
community, really get this right, we’re going to lose the
ability to make very important treatments and preventions
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available to children and to other vulnerable popula-
tions—such as those with cognitive and emotional
impairments—and that would be an absolute disaster. 

My view is that we as a community want to be
self-regulating. That is, we don’t want to have the heavy
and often clumsy hand of legislation telling us how we
can conduct clinical trials or any other kinds of experi-
ments. But in order to be self-regulating, we have to be
particularly responsible, especially in scrutinizing our
own behavior. 

The fact is that research is thought of very differ-
ently by policymakers and the general public from the
way they regard other activities. So, for example, we’ve
worked very hard to make sure that people with mental
illnesses can vote. They can have bank accounts; they can
have as much self-determination as their condition per-
mits. And yet, when it comes to their ability to consent
in research, all of a sudden there’s a much more pater-
nalistic attitude. We don’t understand this very well yet,
but I think it has to do with some of the issues that
Colin [Blakemore] was talking about—with the partic-
ular distrust of science. These are all important areas
for us to be engaged in.

JODI HALPERN (University of California, Ber-
keley): I also want to add something, prompted by the
journalism discussion, that I think is important for the
neuroethics agenda. One of my graduate students is look-
ing at journalism’s coverage of public health, and we’ve
noticed that if a story only involves an episode, the soci-
ety looks at the health factors and health decision mak-
ing involved as caused by individual choice. But if it’s
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a thematic story—which we have little of in this coun-
try because of the pressure that journalists are under to
tell everything in sound bites—then readers can see how
social factors are essentially the basis of health out-
comes. So I don’t want us to err in neuroethics by being
too episodic and not appropriately thematic, especially
when we communicate to the public.

JENNIFER KULYNYCH (Associa-
tion of American Medical Colleges):
I’m an attorney and I work in research
policy in Washington. I wanted to
echo the comments about the impor-
tance of scientists participating in
the education of policymakers and,
I’d add, of their participating in the
judicial system as well. We’ve seen
the Maryland high court make a rul-

ing this year that in effect would have constricted
research with children in any domain that was construed
as nontherapeutic. And it has taken a lot of effort by
people involved in research policy to try to get that deci-
sion cabined off or rolled back. The impact of that ruling
would be less direct than regulation: there’d be a chilling
effect on that type of research because liability con-
cerns will constrain institutions from conducting it. So I
think it’s important that the science community be very
proactive in trying to convey the values of research,
especially when it involves impaired persons.

ZACH HALL: Before we move on to the next question,
let me just take the opportunity to say that we appreci-

NEUROETHICS: MAPPING THE FIELD • 300

It’s important that the 
scientific community be
very proactive in trying 

to convey the values 
of research, especially 

when it involves 
impaired persons.

7_ses5_pp273-322rr.qxd  1/17/2003  10:37 AM  Page 300



ate your being here and your speaking up. In organiz-
ing this meeting, one of the things we were less suc-
cessful at was reaching people who are involved in
public policy. Part of the problem is that while there
are well-defined professional societies and cultures—
of neuroscientists and ethicists alike—it’s harder to
get access to those in the public policy world who are
interested in these issues.

STEVE HEILIG (San Francisco Medical Society): I’m
coeditor of the Cambridge Quarterly of Healthcare Ethics,
and before adding a few points let me say that I’ve
been very proud to publish many of the people in this
room over the years.

In Professor Winslade’s presentation yesterday of
the case study of John, there were many striking
things for neuroscience. But what struck me the most
was that this fellow, who had clearly demonstrated
being out of control, was allowed access to loaded
firearms—not once but twice. The outcome of his life,
and those of others, would have been a lot different if
such access were restricted. 

The next point results from a conference we put on
here in San Francisco just a couple of months ago,
chaired by Dr. Phil Lee, regarding the impact of toxics
in the environment and in the bodies of children—par-
ticularly the impact on their early development. The sci-
entific presentations there were very disturbing, in that
toxics are apparently becoming a big contributor to
learning disabilities and many other physical disorders.

Another point is that the end users of all the
things that neuroscience may develop—therapies,
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diagnostic tools, and so forth—haven’t been addressed
very much. In San Francisco, we’ve found one way to
do that—through people who are patient representa-
tives. In the HIV epidemic, for example, this has
proven to be very useful. Similarly, for most of the
conditions we’ll be dealing with in neuroethics, there
are expert patient-advocate groups to call on. They’ll
bring all of the social and public policy issues to you
in such abundance you won’t be able to stand it!

And finally, on those issues that I mentioned and
others, there are huge lobbying industries very interest-
ed in preserving the status quo; meanwhile, scientists
and ethicists are generally very leery of being activists.
But I think that until mainstream science, medicine,
and ethics get more politically involved in these things,
we’ll all be swimming against the tide of social pathol-
ogy that takes much of what we do here to be of too
much academic interest and of not enough interest to
the vast majority of people.

RUTH L. FISCHBACH (Columbia
University): Coming from New
York, perhaps I’m overly sensitive,
but one topic that hasn’t come up
is bioterrorism. Many of the drugs
that derive from neuroscience
affect the nervous system by defini-
tion, and they could be misused by
those with hostile intent. I don’t

know how, or even whether, this group could approach
that concern, but we at least need to be aware of it. 

The other point I wanted to make has to do with
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the responsibility of investigators. Our technology is
moving at such great speed, and we have an imperative
to use these new tools, but it really behooves investiga-
tors to be responsible. The old mantra of bioethics, “It’s
not what you can do, rather it’s what you should do,” is
really something we should keep in mind. I’ve sat on IRBs
where we review projects that should never have come up
before us because they violate the rights of people or are
just plain harmful. I’m happy that this conference has been
keeping these concerns in mind, and we here can height-
en responsibility by going back to our institutions and set-
ting the direction through positive example.

ERIK PARENS (The Hastings Center): I wasn’t there at
the beginning of the ELSI [ethical, legal, and social
issues] movement, but based on what I’ve observed over
the past decade or so my guess is that in the beginning
nobody tried very hard to specify what they meant by
ethics. I thank you, Zach [Hall], for trying to do that.

Now let me see if I heard you correctly. It seems
to me there are many legitimately different ways to
understand what ethics is. Some people would say that
it’s an attempt to understand what we ought to do. I
thought I heard you say, rather clearly, that this is not
how you understand the purpose of neuroethics but
that, instead, a far more appropriate and productive
purpose is to identify what is harmful. And given your
tobacco example, I understand you to mean what is
harmful to people’s bodies.

You also said that the young, the disabled, and
other vulnerable populations ought to be protected.
You didn’t say from what, but I assume you meant
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from harm. So my question—to the group, I sup-
pose—is this: Is there agreement that by neuroethics we
mean a conversation aimed at protecting people from
bodily harm—bodily being broadly understood—and
not about this other thing of what ought we to do? Is
there agreement about that or not?

HALL: I have no idea if there’s agreement, but I certainly
gave my own view. It seems to me that our grounds for
being able to say what people ought to do in these situa-
tions is very limited. But I thought we could surely agree
on the two things that I mentioned. So at the very least,
we can bring information to bear, try to point out the
consequences, play out alternative scenarios, and then say:

“Here’s what happens if you do this,
as far as we can tell. And by the way,
understand that this child has no
opportunity to say no here.”

PARENS: But the point I’m trying
to make is that, as I tried to say
yesterday, I myself am fundamen-
tally interested in consequences.
Some are easier to talk about, and

get agreement on, than others. It’s a lot easier to agree
about harmful consequences to bodies than it is about
harmful consequences to the society, for example. We
might want to rule out, up front, conversation about
what we ought to do with respect to the society. I
don’t need to tell you what I think about that.

HALL: What we suggest has to be evidence-based, I
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think. And that’s the big advantage of talking about
what’s harmful in individuals: based on what we know
now, or based on our evidence from this series of
experiments, we think people will face this and that
consequence. But to say, “This could destroy the moral
fabric of our society,” for example, is an unprovable
statement that’s much more dangerous and provoca-
tive. At that broad level, there’s almost certain to be
disagreement no matter what is being referred to. 

DAVID MCGONIGLE (University of California, San
Francisco): My subjective feeling about this confer-
ence is that we’ve made the most advances, and had
the liveliest discussions, when there has been applica-
tion of a great body of ethical knowledge to novel
discoveries and novel questions in neuroscience. And
I was wondering if you thought that one of the
greatest challenges to this nascent field of neu-
roethics will be when there is direct conflict between
novel neuroscientific findings and that body of ethi-
cal knowledge.

WILLIAM MOBLEY: I tried to speak to this. Maybe
this is my medical background coming out, but what
I’ve found most useful and illuminating at the con-
ference has been the cases. When the John case was
discussed, for example, it provided a whole set of
thoughts and feelings directly relevant to John and
his problems. It’s important that we use cases to fig-
ure out what the problems of neuroethics really will
be, and the more concrete they are—especially when
linked to what we can actually do, or what we’ll like-
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ly be able to do in the future, with neuroscience—
the better. 

ALBERT R. JONSEN: Let me also address that ques-
tion. The history of bioethics is a history of crisis. It
came into being over several critical issues, the first
being experimentation with human subjects. A vast
world of research with human subjects had developed
over one hundred years, with little recognition of eth-
ical parameters. As some scandalous events took
place—such as when the details of the Tuskegee
syphilis study came to light—public attention became
focused on the ethical issues involved. The reaction,
more instinctive than philosophical, was that the
rights of certain persons were being violated only to
serve others. But the attempt to analyze this funda-
mental problem—of the relationship between the
welfare of individuals in research and the good to
society that comes out of research—called for some
fairly serious and honest thinking that did draw on
the great body of philosophical knowledge. 

One paper in particular was extraordinarily influ-
ential in formulating the way in which we, and the
National Commission for Protection of Human Sub-
jects, began to devise regulations and organize
research. That paper was written by Hans Jonas, a very
distinguished philosopher at the New School in New
York, who had not addressed many practical matters
before but was nevertheless asked to consider this
question of research with human subjects. Jonas was
able to draw on a very rich philosophical tradition in
order to analyze this new question of how we deal
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with the attainment of knowledge at the price of pos-
sibly violating the rights of individuals, and the result
of his inquiry was a very important step. 

Now, I’m not saying that neuroethics is going to
need a crisis in order to get started. I hope it doesn’t
happen, but the fact is that this is frequently part of
the history, and it helps. So when we do have a crisis,
the question becomes: Do you respond simply at the
gut level, with an “Oh my God ” and a preoccupation
with the yuck factor, or do you respond by bringing
to bear an intellectual tradition that can analyze it and
put it in focus. That’s a crucial question for neu-
roethics, as it always has been for bioethics.

HILLEL BRAUDE (University of Chicago): My com-
ments are related to the previous few, although formu-
lated a little differently. In Session I, Brain Science and
the Self, Al Jonsen said that one of the purposes of
this conference was to join the two continents of phi-
losophy and neuroscience. But while I think that we
have explored both shores of these continents during
the last few days in a very rich and productive fashion,
I’m not all that convinced they’ve been bridged. 

Most of the discussion has been about the “neuro”
aspect of neuroethics—its promises and perils. Mean-
while, the “ethics” aspect has been limited to reaction
to what can be done in the face of these technologies,
which will progress whether we would like it or not.
Ethics as an “ought” has been somewhat avoided. 

In any case, as has come out in the last few min-
utes here, whose ethics are we talking about? There is
no real consensus on how to use these technologies.
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So I don’t have any simple solutions for how to make
neuroethics really ethical with a capital E. But I do
think that we need to bring to this discussion as great
a diversity of voices as possible.

I was at the ASBH—the
American Society for Bioethics
and Humanities—for the first
time last year, and apparently
there’s a discussion there about
whether the society should
endorse particular opinions. Per-
haps twenty years down the line,

the neuroethics community will be having the same
kind of debate on whether or not to present a unified
face to the public. And I think our decision, like
ASBH’s, should be that we represent diverse ethical
voices—that there should not be a single type of neu-
roethics. One of the temptations of neuroethics’ neuro
aspect is to reduce ethical questions to essentially neu-
rological ones, and I think that should be avoided.

JONSEN: I’m reminded by your reference to the ASBH
that in the absence of a crisis, one way to begin these
sorts of discussions very fruitfully might be to ensure
that somebody puts together and sponsors a workshop
on neuroethics at the American Association of
Bioethics. And similarly at the Society for Neuro-
science. It happened also, in the history of bioethics,
that in the early years the Hastings Center was very
active in getting workshops sponsored at places like
the AAAS [American Association for the Advancement
of Science] meetings. And those were very valuable for
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building and maintaining a wider understanding that
there are issues worth exploring here.

HALL: The Society for Neuroscience actually had a
social policy session last fall. Several of the speakers
from that session are here, and I’m going to recognize
one of them now.

HENRY GREELY (Stanford University): I want to start
an argument: I don’t think neuroethics is a very good term
for this field. I don’t think it’s an accurate word for it.
And that requires me to tell you what I think the field is.

To me, what we should be studying—what we
should be worrying about—are the consequences for
our societies, our cultures, and our lives of the new
information in neuroscience. In other words, how it’s
going to affect how people live—individually, in fam-
ilies, and in societies. We should be trying to predict
what those social consequences are going to be,
whether they’re going to be—and here are a con-
tentious couple of words—good or bad, and how, if at
all, we can intervene to try to increase the benefits and
decrease the costs. 

So, for example, I think that deciding what rules
the judiciary should apply in determining whether or
not to admit brain images in criminal cases, how pri-
mary education should be changed, and what privacy
laws should apply to neuroimages are all issues in this
field, whatever the field is. They are not issues that
would normally be viewed as ethical issues, except in
the very broadest sense of the “e” word ethics. I’d pre-
fer we used a term something like “social conse-
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quences of neuroscience.” 
I have another reason for not liking the “e” word.

And this may be a little more contentious and may
even sound somewhat parochial. I think that the peo-
ple who explore this domain will have to come from
lots of different disciplines and fields, and that no one
field can dominate. The neuroscientists can’t dominate
it, and the philosophers can’t dominate it. But
philosophers, I’ve found, have a tendency to view the
word ethics as their own private property, particularly
in a field like neuroscience where issues like free will
draw philosophers the way a light draws moths. Hav-
ing the very name of the field reinforce the possible
idea of a primacy of philosophy is a mistake. I’m
afraid this is a doomed argument because I don’t have
a better word. Neuroethics sounds great.

HALL: How about neurolaw?

GREELY: But it shouldn’t just be neurolaw. I don’t
think lawyers should dominate this any more than

anyone else.

HALL: I was being facetious.

GREELY: Of course, we will domi-
nate it. But I don’t think we should.
This really has to be a broadly inter-
disciplinary activity, and it troubles
me that I don’t have a better word

than neuroethics. It’s catchy, it’s memorable, and it was
coined by the chairman of The Dana Foundation—all
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of which argue for its continuing existence. But I think
that in using it we need to keep in mind that we have to
apply a very, very broad definition of ethics in order to
make the term neuroethics sensible— a definition that
takes into account all the social consequences of the
really exciting and somewhat scary new area of sci-
ence that it complements.

JONSEN: Hank, bioethics has been broadly interdisci-
plinary.

STEPHANIE J. BIRD (MIT): Hank Greely and Art Caplan
started to talk about the topic of ELSI yesterday, and that
was kind of short-circuited because we didn’t have the
time. But from my experience and perspective I would say
that the existence of ELSI really was valuable because it
did identify the ethical, legal, and social issues—the societal
context of the science—as being so fundamental. And
that’s why I believe it would be essential to follow that
precedent in other kinds of neuroscience funding. 

I think that designating a component, or set-aside,
in particular for each grant has the downside of focus-
ing on the issue that the particular grant raises. So hav-
ing a broader source of funding that allows for look-
ing at the larger issues of neuroscience/neuroethics
would be critically important to actually making this
effort go forward. Foundations as sources is a really
good idea, but it would say something more for our
society as a whole if the national funding agencies
agreed to do it. Either way, we’d need a direct mecha-
nism for getting the results of the work translated into
practical social policy. 
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PATRICIA CHURCHLAND (University of California,
San Diego): I just got a little note from Hank Greely
saying, “But you’re a philosopher I like.”

The thing that’s right about what Hank said is that
ordinary folk—down-to-earth common sense people
like fishermen, carpenters, and nurses—often have much
more to say on ethical issues, and more reasonable views,
than people who are supposed to do ethics professional-
ly. So I think it’s important for us to have some humility. 

But I think that the term neuroethics isn’t so bad,
because part of what I’d like to know in the long run is
how the brain does ethics. I mean, what is the brain

doing when it does moral reason-
ing? It’s not as though morality, or
values, have a kind of transcendent
existence somewhere. We don’t real-
ly believe anymore that they’re
handed down from a divinity or
anything like that. So it has to come
out of brains and from the ways that
brains interact with other brains. I’d
hope this is something we will ulti-
mately address, and the social impli-
cations of our understanding it may

turn out to be kind of interesting as well.

MARY ELLEN MICHEL (NIH): I really enjoyed a slide
yesterday noting that one of the obligations of the field
is to make these difficult issues available to the meanest
intelligence. I work for the government, so that really
spoke to me. [Laughter] And what it really tells me is
that we shouldn’t just build another ivory tower where
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there are a lot of really smart people in philosophy and
ethics and neuroscience or whatever, all studying neu-
roethics. I think that there’s this kind of instinct to do
that—to try to surround oneself with people who are
intellectually stimulating. But we really need to make
some of these arguments available to the “meanest
intelligence”—to reach out and get a public debate
going—so that the debate is really informed rather
than just the mental exercises of a new, cool field that
has meetings in beautiful places and insulates itself.

HALL: Let me just say that I think we need both. It’s
important to have people involved who are knowl-
edgeable about what other people have thought on
these issues and who bring careful reasoning to bear—
who are able to proceed in a logical and disciplined
way. But that’s not enough, and the other conversation
needs to take place too. 

The expertise part is a sort of reservoir, it seems to
me, from which the larger conversation can draw, in
much the same way that the neuroscientists’ knowl-
edge of how the brain works, or their lack of knowl-
edge about it—and knowing where that boundary
is—is also a reservoir of information. Still, the impor-
tant conversation is the larger one. In my view, every-
thing depends on that conversation not only taking
place but being as informed and as civilized and as
proactive—that is, occurring not just in the heat of the
moment. Admittedly, as Al [Jonsen] says, it may take
the heat of the moment to get people to sit down and
talk. But even so, we need to have as much preparation
for those moments as possible. 
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WILLIAM J. WINSLADE (University of Texas Med-
ical Branch): I’d like to agree with Hank about the
importance of collaborative, interdisciplinary work.
But I disagree about changing the name; I like the
term neuroethics. What’s needed is not just a name but
a clarification of the concept, a statement that elabo-
rates on what neuroethics is that would include the
kinds of things people here have been saying. In
other words, it’s open to everybody who wants to
address the ethical, legal, and social issues, and it’s
not an exclusive preserve for philosophers and would-
be philosophers. 

Along with the idea of collaboration, I’d like to
say a word in favor of funding not being like the ELSI
model, which has a lot of inherent problems. I’ve
served as a reviewer of numerous ELSI projects, and it
seemed to me that especially in the early years the ELSI
projects were “over here” and the genetics projects were
“over there.” There was very little collaboration, or
communication, or serious discussion about the issues. 

I think that when somebody does a neuroscience
research project there should be an ethics aspect that
is not just reserved for neuroscientists to hold forth
about or for philosophers to carp about. It seems to
me that when you do neuroethics, or when you do
neuroscience that has ethical implications, you need
to have collaborative consultation—you need to work
together. And that’s the way funders ought to address
it. Now, this doesn’t mean you can’t have separate
projects as well, but it does seem to me that it would
be much better than what I see as the flaws of the
ELSI model.
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JONSEN: We’ve been using the word field of neu-
roethics. We’ve not used the word discipline. A similar
question arose in bioethics. It was thought of as a
field, and only later as a discipline. The difference in
my mind between the two is that a discipline has a
structure to it that a field doesn’t have. I mean, a
field is a big place where you can run around and
jump and play, and so you come out and jump and
play with your ideas. A discipline has, well, some
discipline. 

The structure began to appear in bioethics when
teaching began—when people started to teach courses
in bioethics and had to create textbooks, those exe-
crable volumes with certain structured ways of going
at problems. Of course, other things—commissions,
study groups, and the like—were happening too. But
it all has to start somewhere, and the teaching part
was it. For neuroethics, though, we may not be ready
to start that process now. 

A point about the ELSI project—a lot of really
interesting work has been done over the years. But my
problem with the project is that the most important
players haven’t played. That is, the leading geneticists
and microbiologists have not been part of that pro-
gram, even though it was practically designed to be
theirs. And some people of prominence who have
nominally been part of it haven’t really played either. 

I can give you an example. At a conference in
Europe a few years ago one of the leading American
molecular biologists, who always said that this ethics
stuff is wonderful, came as a speaker. He gave the
opening talk, and then he and his family spent three
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days touring, not attending a single meeting. He came
back only at the end to give the summary. It was mar-
velous creativity, but a . . .

HALL: . . . lack of ethics, I would say. [Laughter]

JONSEN: I think that many of the scientists, the peo-
ple who really are the main players, have either been
bored by ELSI or haven’t known what they were to do
in it. So while they’ve talked the talk, they didn’t walk
the walk. 

The final question that I raise, though, is: What
should a scientist do with all the talk? Paul Berg did some-
thing very important some years ago when he recognized
that molecular biology had reached a point at which there
had to be a serious examination of the recombinant DNA
research that was going on. So the scientists had a meet-

ing, and they created what turned
out to be a kind of self-imposed
moratorium. That was a very impor-
tant act, though it’s rare that scien-
tists have made any contribution like
that at all. And that’s a big problem.
How do you get people who are
interested in doing good science—

that’s where their lives are, that’s where their objectives
are—turn around and say to their colleagues, “Oh, there’s
something new for us to talk about—namely, the ethical
implications of what we’re doing.”

MICHAEL STRYKER (University of California, San
Francisco): I don’t know much about neuroethics, I
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suppose, but I know what I like! And I would not wel-
come the field of neuroethics becoming a hermetic
NIH-funded industry. 

What’s interesting and important for discus-
sion—much of which has been alluded to here—are
topics in which our increasing knowledge of neuro-
science changes our view of the nature of man. And
in that discussion, the voices we should probably lis-
ten to most are completely unrepresented at a meeting
like this—the voices of the artistic community. These
are the people who write imaginative literature, the
people who write of ideas about the mind and ideas
about the body and how they have influenced our
conceptions of who we are. This is a very hard per-
spective to incorporate, but it really does have tremen-
dous influence on the public, on the law, and probably
on most social thought about neuroscience. 

So we should deal with the social issues that
Hank mentioned, which I think are very, very impor-
tant ones. And scientists and philosophers and groups
like this one gathered here should have a voice and
contribute to these kinds of discussions. But on the
larger issues—“What are we?” “What is the nature of
man?”—that intrigue us so much and probably got
most of us working in neuroscience to begin with, the
dialogue really needs contributions from the artistic
community at least as much as it needs them from the
people who define the field of ethics. 

MARY MAHOWALD (University of Chicago): I agree
with you. Some of the concepts we’ve been keying in
on during these discussions are actually broader than
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moral philosophy. To talk about the meaning of the
self and problems of identity and problems of auton-
omy gets us into the meta-ethical—they’re beyond the
area that bioethicists generally work in. So we do need
a broader term. How about something like neurohu-
manities? That at least extends beyond the narrowness
of both philosophy and ethics.

WILLIAM HURLBUT (Stanford University): Adding
to what you said, I think we should be very careful to
understand that this is an interface of the most signifi-
cant kind, that here science is not just talking about
physiological-function stuff. We’re talking about the
mystery of the psychophysical unity of being that is
the human mind, or the human existence. In that
sense, I think your comment about bringing in artistic
perspectives is very apropos. 

But I also think we should extend it. I mean,
where do we get our concept of what our significance
is? Pat Churchland said a very interesting thing—that
she’d like to study how the brain does ethics. In the
original Greek, ethics means “habit,” “custom,” or “char-
acter,” which obviously flow forward from the most
foundational things that give us a sense of significance. 

Where do we find our significance? Traditionally,
we’ve sought it in some notion of what is called in
religion “spiritual anthropology.” So the mystery is:
What is this concept of ethics that we have in our
being from the foundation? Is it in the service of life?
If so, what kind of service? Does it just serve survival,
in which case maybe it’s a very self-serving thing?
Does it differ among individuals? If it does, do we see
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differences among racial groups or ethnic groups or
geographic groups? If we do, would we then turn
eventually toward a technology of moral alteration or
moral enhancement? 

The point is that there are very, very deep issues
here. They go far deeper than a kind of functional serv-
ice to the society to keep it from using things in a wrong
way that’s damaging to the physical health. The question
underneath all of this is: What is life for? What gives life
its deep significance? And could we, in the process of
discovering these things, change our
image or change even our capacity to
feel these issues of significance? 

Just to give one very brief
example: When the contraceptive
pill was introduced—I was a med-
ical student at the time—it struck
me that this was probably the first
time that tens of millions of peo-
ple were using a medicine to cure
something that was not a disease.
It was a major paradigm shift, at
least to my mind. And how did it affect us? Well,
we’ve gotten used to it, but in the meantime a lot of
people’s lives have been changed in ways they didn’t
expect. There was a sexual revolution. There was a lot
of deferred pregnancy, and a lot of unhappy barren-
ness subsequent to it, and so forth. 

That’s a trivial example compared with what
we’re entering into now. We’re entering into some-
thing of great—of ultimate—significance. And in that
sense we need to turn to our traditions that have told
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us what makes life significant in the first place. In the
end, neuroethics is the big question. It’s the final ethi-
cal question. And we need to ask about what kind of a
mind we have, what makes it meaningful. 

We have to be very careful not to denigrate the
degree to which we get our sense of meaning out of
our natural existence. That’s because a lot of our exis-
tence is unconscious. It’s under the surface. It bubbles
up without our understanding it. We may want sex,
but we get children, in the natural environment. And if
you take those two and dissociate them, you have to
be very careful that you don’t walk yourself right off
the stage of the drama of your deepest significance. 

Einstein said that the most incomprehensible
thing about the universe is that it’s comprehensible. I’m
sure he meant the mathematically comprehensible. It
would be interesting to know if the same thing applies
to the moral meaning of the universe. And if so, does
it depend on a particular construction of biology?

FRANCIS HARPER (The Dana
Foundation): In the six years that
I’ve worked with The Dana Foun-
dation, not being a scientist I’ve
had to learn patience with the
progress of science. And now I

discover I’m going to have to learn patience with the
progress of ethics. And with the progress of neu-
roethics. Still, I applaud the effort to establish a field,
to map terrain, to build a mentorship for students, to
create scholarly publications. 

Call it what you will, the neuroethics train
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has left the station. The debate is on, and the
question is: While you create a field to carry for-
ward the debate, who is dealing with it in the
public arena and who is making the decisions? If
you take Dr. De Sousa’s view that morals are about
sex, and ethics is about money, I suppose it ’s all
right for this debate to take place in the U.S. Con-
gress. However, I really think—that was my only
attempt at a joke—it’s imperative for, and even
incumbent on, responsible neuroscientists and
ethicists to formulate the short-term plan, to put
the finger in the dike, if you will. 

What are you going to do when the questions
arise now? How are you going to address the issues
that are before us now? Thanks to neuroscience, the
questions about who we are as humans are going to
continue to be answered. For many, many years we’re
going to have a lot of time to debate this in a struc-
tured, organized, well-rewarded, and well-recognized
field. But meanwhile I think the responsible thing to
do is for all of us to figure out, in the short term, how
to collaboratively help society make some of these
important decisions. 

HALL: That’s a challenge, and an appropriate note on
which to end. Thank you all for coming.

w

SESSION V: MAPPING THE FUTURE OF NEUROETHICS • 321

7_ses5_pp273-322rr.qxd  1/17/2003  10:37 AM  Page 321



7_ses5_pp273-322rr.qxd  1/17/2003  10:37 AM  Page 322



MARILYN S. ALBERT, PH.D. is Professor of Psychiatry and Neu-
rology at the Harvard Medical School. Since 1981, she has
been the Director of the Gerontology Research Unit at Massa-
chusetts General Hospital, and in 1999 was appointed Director
of the Harvard-Mahoney Neuroscience Institute at the Harvard
Medical School. She has authored over 200 academic publica-
tions and with husband Dr. Guy McKhann, recently saw the
publication of their book for the general public on the aging
brain entitled Keep Your Brain Young.

COLIN BLAKEMORE, PH.D., SC.D., FMEDSCI, FRS is a Wayn-
flete Professor of Physiology at the University of Oxford and is
also Director of the Oxford Centre for Cognitive Neuroscience.
He has been President and is now Chairman of the British Asso-
ciation for the Advancement of Science; he was President of the
British Neuroscience Association from 1997 to 2000, and is now
President of the Physiological Society. He is also Chief Executive
of the European Dana Alliance for the Brain. Dr. Blakemore is a
Fellow of the Royal Society, the Academy of Medical Sciences
and the Institute of Biology. 

Appendix I

Participant Biographical Information

8_appendix_pp323-330rr.qxd  1/17/2003  10:39 AM  Page 323



ARTHUR CAPLAN, PH.D. is currently the Emanuel and Robert
Hart Chair for Bioethics and the Director of the Center for
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MICHAEL S. GAZZANIGA, PH.D. currently serves as Editor-in-
Chief of the Journal of Cognitive Neurosciences, and heads the
McDonnell Summer Institute in Cognitive Neuroscience. He is
also the founder of the Cognitive Neuroscience Society, and

NEUROETHICS: MAPPING THE FIELD • 324

8_appendix_pp323-330rr.qxd  1/17/2003  10:39 AM  Page 324



started the Center for Cognitive Neuroscience at Dartmouth
College. In 1997, Dr. Gazzaniga was elected to the American
Academy of Arts and Sciences, and in 2002 was appointed to
the President’s Council on Bioethics.

HENRY T. GREELY, J.D. is the C. Wendell and Edith M. Carl-
smith Professor of Law and a professor, by courtesy, of genetics
at Stanford University. His specialties are health law and policy
and legal and social issues arising from advances in the biose-
ciences. He chairs the steering committee of the Stanford Uni-
versity Center for Biomedical Ethics; directs the Center for Law
and the Biosciences; and co-directs the Stanford Program on
Genetics, Ethics, and Society. He serves on the California Advi-
sory Committee on Human Cloning and on the North Ameri-
can Committee of the Human Genome Diversity Project,
whose ethics subcommittee he chairs.

ZACH W. HALL, PH.D. is the President and CEO of EnVivo
Pharmaceuticals, a biotechnology company whose purpose is
to discover and develop pharmaceuticals for central nervous
system diseases. Prior to that he was the Executive Vice Chan-
cellor and Professor of Physiology at the University of Califor-
nia, San Francisco, where his major administrative responsibili-
ty was the development of the 43-acre basic science campus
at Mission Bay. From 1994 until 1997, Dr. Hall served as Direc-
tor of the National Institute of Neurological Disorders and
Stroke (NINDS) and the National Institutes of Health, and prior
to that, as the Chair of the Department of Physiology at UCSF.

STEVEN HYMAN, M.D. is Provost of Harvard University.
From 1996 to 2001, he served as Director of the National
Institute of Mental Health (NIMH) at the National Institutes
of Health. Among his honors, Dr. Hyman is a member of the
Institute of Medicine of the National Academy of Sciences.
He serves on a number of scientific advisory boards, includ-
ing the Howard Hughes Medical Institute, the Riken Brain
Sciences Institute in Japan, and the Max Planck Institute for
Psychiatry in Germany.

APPENDIX I • 325

8_appendix_pp323-330rr.qxd  1/17/2003  10:39 AM  Page 325



JUDY ILLES, PH.D. is a Senior Research Scholar at the Stanford
Center for Biomedical Ethics, with a joint appointment
between the Departments of Medicine and Radiology. She co-
founded the Stanford Brain Research Center (SBRC) in 1998,
and served as the SBRC’s first Executive Director between 1998
and 2001. Dr. Illes is the author of The Strategic Grant-Seeker:
Conceptualizing Fundable Research in the Brain and Behavioral
Sciences, and special guest editor of a forthcoming issue of
Brain and Cognition: “Ethical Challenges in Advanced Neu-
roimaging.”

ALBERT R. JONSEN, PH.D. earned his Doctorate of Religious
Studies from Yale University. He initiated the bioethics program
at the School of Medicine, University of California, San Francis-
co in 1971 and became Chairman of the Department of Med-
ical History and Ethics, University of Washington in 1987,
becoming Emeritus in 1998. He is a member of the Institute of
Medicine, National Academy of Science. Among his books are
Clinical Ethics, The New Ethics, and the Old Medicine, The Birth
of Bioethics and A Short History of Medical Ethics. He is cur-
rently Visiting Professor Emeritus, Stanford Medical School.

DONALD KENNEDY, PH.D., a biologist by training, is currently
Editor-in-Chief of Science, the journal of the American Associa-
tion for the Advancement of Science. During his career, Dr.
Kennedy has served as Provost, then for twelve years as Presi-
dent of Stanford University. He is the author of Academic Duty,
a book discussing some of the challenges facing American
institutions of higher education. Dr. Kennedy was elected to
the National Academy of Sciences in 1972 and also serves on
the Board of Trustees of the Carnegie Endowment for Interna-
tional Peace.

BARBARA A. KOENIG, PH.D., an anthropologist who studies
contemporary biomedicine, is Executive Director of the Center
for Biomedical Ethics, and Associate Professor, Department of
Medicine at Stanford University. Her latest project examines the
ethical and policy implications of evolving knowledge in the

NEUROETHICS: MAPPING THE FIELD • 326

8_appendix_pp323-330rr.qxd  1/17/2003  10:39 AM  Page 326



genetics and neurobiology of addiction. In 1999 Koenig was
named a Faculty Scholar of the Open Society Institute’s “Project
on Death in America.” In 2002-03 she will be a Fellow at the
Stanford Humanities Center.

RON KOTULAK has been a Chicago Tribune Science writer
since 1963. He received the 1994 Pulitzer Prize for explanatory
journalism for two related series on brain research: “Unraveling
the Mysteries of the Brain” and “Roots of Violence.” Kotulak is
past president of the National Association of Science Writers
and received the American Diabetes Association’s C. Everett
Koop Medal for Health Promotion and Awareness.

BERNARD LO, M.D. is Professor of Medicine and Director of
the Program in Medical Ethics at the University of California,
San Francisco. He is a member of the Institute of Medicine
(IOM) and chairs the IOM Board on Health Sciences Policy.
Dr. Lo was a member of the National Bioethics Advisory
Commission that issued reports on stem cell research and
research on mental disorders that may affect decision-mak-
ing capacity.

WILLIAM MOBLEY, M.D., PH.D. is Professor and Chair of the
Department of Neurology and Neurological Sciences at Stan-
ford University. He also serves as co-Director of the Stanford
Brain Research Institute. He is the recipient of both the Zenith
Award and the Temple Award from the Alzheimer’s Association
and is a Fellow of the Royal College of Physicians. Dr. Mobley
serves as Editor of Neurobiology of Disease and as President of
the Association of University Professors of Neurology.

JONATHAN D. MORENO, PH.D. is the director of one of the
nation’s largest bioethics centers at the University of Virginia.
Among his books is Undue Risk: Secret State Experiments on
Humans, which was nominated for the Los Angeles Times
Book Prize. His other books include Deciding Together:
Bioethics and Moral Consensus, Ethics in Clinical Practice, and
Arguing Euthanasia.

APPENDIX I • 327

8_appendix_pp323-330rr.qxd  1/17/2003  10:39 AM  Page 327



NEUROETHICS: MAPPING THE FIELD • 328

ERIK PARENS, PH.D. is the Associate for the Philosophical
Studies at The Hastings Center. He also teaches in Vassar Col-
lege’s program in Science, Technology, and Society. His current
research explores the ethical and social implications of medical
technologies aimed at shaping ourselves and our children. He is
the editor of Enhancing Human Traits and Prenatal Testing and
Disability Rights.

WILLIAM SAFIRE, winner of the 1978 Pulitzer Prize for distin-
guished commentary, joined The New York Times in April 1973
as a political columnist. He also writes a Sunday column, “On
Language,” which has appeared in The New York Times Maga-
zine since 1979. This column on grammar, usage, and etymology
has led to the publication of 12 books and made him the most
widely read writer on the English language. In 1993, he became
a member of the Board of Directors of The Dana Foundation. In
1998 he was elected Vice Chairman, and on the death of his life-
long friend, David J. Mahoney, was elected Chairman in 2000.

DANIEL L. SCHACTER, PH.D. became Professor of Psychology
at Harvard University in 1991, and has been Chair of the
department since 1995. Schacter studies the psychological and
biological aspects of human memory and amnesia, emphasiz-
ing the distinction between conscious and nonconscious forms
of memory, and the mechanisms involved in memory distortion
and forgetting. His most recent book, The Seven Sins of Mem-
ory: How the Mind Forgets and Remembers, was named a New
York Times Book Review Notable Book of the Year for 2001.

KENNETH F. SCHAFFNER, M.D., PH.D. is the University Pro-
fessor of Medical Humanities and Professor of Philosophy at
the George Washington University. His most recent book is Dis-
covery and Explanation in Biology and Medicine. He has
been a Guggenheim Fellow and has published extensively in
philosophical and medical journals on ethical and conceptu-
al issues in science and medicine. He is currently completing
his next book, Behaving: What’s Genetic and What’s Not,
and Why Should We Care?

8_appendix_pp323-330rr.qxd  1/17/2003  10:39 AM  Page 328



WILLIAM J. WINSLADE, PH.D., J.D. is a James Wade Rock-
well Professor of Philosophy in Medicine, and is a member of
the Institute for the Medical Humanities at the University of
Texas Medical Branch, Galveston, Texas. He is also Distin-
guished Visiting Professor of Law at the University of Houston
Health Law and Policy Institute. Winslade is a member of the
California Bar Association and is a licensed Research Psychoan-
alyst in California. He is the author of Confronting Traumatic
Brain Injury: Devastation, Hope and Healing.

PAUL ROOT WOLPE, PH.D. is a Senior Fellow of the Center of
Bioethics at the University of Pennsylvania, where he holds
appointments in the Departments of Psychiatry and Sociology.
He is Director of the Program in Psychiatry and Ethics at Penn,
and is a Senior Fellow of the Leonard Davis Institute for Health
Economics. Dr. Wolpe also serves as the first Chief of Bioethics
for the National Aeronautics and Space Administration (NASA).
He is the author of the textbook Sexuality and Gender in Soci-
ety and the end-of-life guide In the Winter of Life

APPENDIX I • 329

8_appendix_pp323-330rr.qxd  1/17/2003  10:39 AM  Page 329



ZACH W. HALL, PH.D., CONFERENCE CHAIR

Emeritus Professor and Executive Vice Chancellor, University
of California, San Francisco, and past director of the National
Institute of Neurological Disorders and Stroke

HOWARD FIELDS, M.D., PH.D.
Professor and Vice Chair of Neurology, University of
California, San Francisco

FRANCIS HARPER

Executive Vice President, The Dana Foundation

JUDY ILLES, PH.D.
Senior Research Scholar, Stanford University Center for 
Biomedical Studies

ALBERT R. JONSEN, PH.D.
Professor Emeritus of Ethics in Medicine, University of
Washington and Visiting Professor of Ethics in Medicine,
Stanford University

BARBARA A. KOENIG, PH.D.
Associate Professor of Medicine and Executive Director, 
Stanford University Center for Biomedical Ethics

NEUROETHICS: MAPPING THE FIELD • 330

Appendix II

Conference Planning Committee

8_appendix_pp323-330rr.qxd  1/17/2003  10:39 AM  Page 330



BERNARD LO, M.D.
Professor of Medicine and Director, Program in Medical Ethics,
University of California, San Francisco

WILLIAM MOBLEY, M.D., PH.D.
Professor and Chair, Department of Neurology and
Neurological Sciences, Stanford University

Conference Organizing Team

ANNE FOOTER, M.S.
Assistant Director, Stanford University Center for 
Biomedical Ethics

JOYCE PRASAD

Administrative Associate, Stanford University Center for
Biomedical Ethics

ROCHELLE LEE

Stanford University Undergraduate and Dana Foundation
Intern

APPENDIX II • 331

8_appendix_pp323-330rr.qxd  1/17/2003  10:39 AM  Page 331



8_appendix_pp323-330rr.qxd  1/17/2003  10:39 AM  Page 332



Index

A
AbioCor artificial heart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162

Absentmindedness. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65, 66–67

“Adaptive” emotions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39–40

ADHD. See Attention deficit/hyperactivity disorder

AIDS 216, 287

Albert, Dr. Marilyn S.

Alzheimer’s disease and quality of life . . . . . . . . . . . . . 179–180

Americans’ desire for enhancement . . . . . . . . . . . . . . . . . . . 175

biographical information . . . . . . . . . . . . . . . . . . . 134–135, 323

comparison of the public’s trust in scientists 
in the United States and in Great Britain . . . . . . . . . . . 221–222

ethical challenges in Alzheimer’s disease . . . 144–151, 284–285

refusal of treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . 178–179

AlphGalileo Web site . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 271

Altruism, in animals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199–200

Alzheimer’s Association . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158–159

Alzheimer’s disease

clinical dementia stage . . . . . . . . . . . . . . . . . . . . . . . . . 147–149

diagnosis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145

diminished executive function and . . . . . . . . . . . . . . . . . . . . 156

ethics challenges. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144–151

genetic testing . . . . . . . . . . . . . . . . . . . . . . . . . 91–92, 146–147

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 333



informed consent and . . . . . . . . . . . . . . . . . . . . . . . . . 147–149

memory-enhancing drugs and . . . . . . . . . . . . . . . . . . . . . 72–73

pathological abnormalities . . . . . . . . . . . . . . . . . . . . . . . . . . 145

preclinical, prodromal stage . . . . . . . . . . . . . . . . . . . . . 156–157

presymptomatic, 146–147

primary genes affecting . . . . . . . . . . . . . . . . . . . . 146, 157–158

probability issues. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158

quality of life and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179–180

refusal of treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178

stages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145

treatments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146

Am I My Brother’s Keeper? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96

American Association for the Advancement of Science . . . . . . . . 308

American Society for Bioethics and Humanities . . . . . . . . . . 307–308

Amish people . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111–112, 189

Amniocentesis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107–108, 182

Anencephalic children . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90

Animal behaviors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197–201, 295

Animal rights. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201, 207, 216

“Animal spirits” paradigm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

Anti-angiogenesis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252

Antisocial behavior . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46–47, 56–57

ApoE-4 gene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92, 150

Appelbaum, Paul. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32, 33, 46

Armed services’ brain scanning of future pilots. . . . . . . . . . . 103–104

Asperger’s syndrome . . . . . . . . . . . . . . . . . . . . . . . . . . . 46–47, 49–50

Attention deficit/hyperactivity disorder

in adolescents and adults. . . . . . . . . . . . . . . . . . . . . . . . . . . 138

behavior therapy for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139

community treatment . . . . . . . . . . . . . . . . . . . . . 139–140, 188

diagnosis of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138

getting into trouble with the law and . . . . . . . . . . . . . 138–139

giving Ritalin to children without ADHD 

NEUROETHICS: MAPPING THE FIELD • 334

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 334



to enhance performance . . . . . . . . . . . . . . . . . . . 155–157, 167

information about . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168

pressure from schools to medicate children. . . . . . . . . . . . . 188

risk of other mental disorders and . . . . . . . . . . . . . . . . . . . . 139

risks of no treatment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141

social pressure for medication . . . . . . . . . . . . . . . . . . . 115, 140

treatment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139, 284

Autism . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121, 216, 265–266

B
Bayh-Dole Act of 1980 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 268

Beliefs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 239–245

Berg, Paul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127–128, 316

Beta-blockers, intrusive memories and . . . . . . . . . . . . . . . . . . . . . . 71

Bias, memory and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66

Bioethics. See also Ethics; Neuroethics

as an American phenomenon . . . . . . . . . . . . . . . . . . . . 35, 250

crisis and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306–307, 308

informed consent and . . . . . . . . . . . . . . . . . . . . . . . . . . . 34–35

Bioregulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15–16

Bioterrorism. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302

Bird, Stephanie J.

amniocentesis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182

internalized notions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43–44

prediction. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91

recruiting scientists for public discussions . . . . . . . . . . 252–253

value of ELSI. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 311

Blakemore, Dr. Colin

advantages of an informed public . . . . . . . . . . . . . . . . 213–214

biographical information. . . . . . . . . . . . . . . 211–212, 333–334

coining of the word euneurics . . . . . . . . . . . . . . . . . . . 130–131

common sense and ethics . . . . . . . . . . . . . . . . . . . . . . . . . . 249

communicating with other scientists 

INDEX • 335

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 335



versus dealing with the public . . . . . . . . . . . . . . . . . . . 256–257

debates between scientists . . . . . . . . . . . . . . . . . . . . . 248–249

eugenics terminology . . . . . . . . . . . . . . . . . . . . . 129–130, 131

lack of openness in Great Britain . . . . . . . . . . . . . . . . . . . . . 222

media exploitation of scientific information . . . . . . . . . . . . 271

MMR vaccine in Great Britain . . . . . . . . . . . . . . . . . . . 266–267

principles and practicality distinction . . . . . . . . . . . . . . 129–131

public perception that curiosity and money 
are the driving forces in research . . . . . . . . . . . . . . . . . . . . . 258

public understanding of science . . . . . . . . . . . . . 212–221, 287

rate of science broadcasting in Great Britain . . . . . . . . . . . . 223

recruiting scientists for public discussions . . . . . . . . . . 253–254

research funding issues . . . . . . . . . . . . . . . . . . . . . . . . 248–249

scientists’ reluctance to talk about things 
they don’t know well. . . . . . . . . . . . . . . . . . . . . . . . . . 254–255

special interest groups and the media . . . . . . . . . . . . . . . . . 259

sweeping and creeping determinism. . . . . . . . . . . . . . . . 54–55

trust in science . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 264

Wellcome Trust’s support of research students . . . . . . . . . . 254

Blepharospasm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118

Blindness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162

Blocking. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

Bodmer, Sir Walter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 214

Botox 118

Brain imaging

by armed services for future pilots. . . . . . . . . . . . . . . . 103–104

expectations of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122–123

literature search of neuroimaging papers . . . . . . . . . . 209–210

memory studies . . . . . . . . . . . . . . . . . . . . . . . . . . 70–71, 72–73

patients with Huntington’s disease . . . . . . . . . . . . . . . . . . . 116

privacy issues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 269

Brain-stem platform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21, 27–28

Brain-Wise: Studies in Neurophilosophy . . . . . . . . . . . . . . . . . . . . . 13

Braude, Hillel

NEUROETHICS: MAPPING THE FIELD • 336

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 336



diversity of ethical voices . . . . . . . . . . . . . . . . . . . . . . . 317–318

Brave, Ralph

scientists communicating with the public . . . . . . . . . . 267–268

BRCA1 testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97

British Association for the Advancement 
of Science . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 212, 215, 221

Brown, Richard

scientists’ reluctance to talk about things 
they don’t know well. . . . . . . . . . . . . . . . . . . . . . . . . . 254–255

Brownback Bill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206

“But what if” factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8–9

C
Cabeza, Roberto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70

Caddick, Sarah

media reporting on science . . . . . . . . . . . . . . . . . . . . . . . . . 235

Cafés scientifiques . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221

Cahill, Larry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

California

Advisory Committee on Human Cloning. . . . . . . . . . . . . 63, 93

ban on human reproductive cloning . . . . . . . . . . . . . . . . . . . 93

Caplan, Dr. Arthur

biographical information . . . . . . . . . . . . . . . . . . . . . . . . 96, 324

ethical ramifications of new knowledge 
of the brain . . . . . . . . . . . . . . . . . . . . . . . . . . 95–131, 283–284

worthiness of the ELSI program. . . . . . . . . . . . . . . . . . 116–117

Cassell, Eric . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

Chicago Tribune, series on the lives and deaths of 
children killed in Chicago in 1993 . . . . . . . . . . . . . . . . 226–228

Children

anencephalic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90

attention deficit/hyperactivity disorder and . . . . . 115, 138–143

clinical trial in preschoolers for Ritalin . . . . . . . . . . . . . . . . . 142

cochlear implants and . . . . . . . . . . . . . . . . 162, 164, 180–181,
183, 185–186, 276

INDEX • 337

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 337



deaf parents who want to have 
deaf children . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177, 180, 181

early stimulation and brain development . . . . . . . . . . 225–235

ethics of psychopharmacology research in . . . . . . . . . 140–141

failure of ELSI to engage high school kids 
in discussions about bioethical issues . . . . . . . . . . . . . . . . . 111

giving Ritalin to suburban children without 
ADHD to enhance performance . . . . . . . . . . . . . 155–157, 167

growth hormone and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110

improving test scores . . . . . . . . . . . . . . . . . . . . . . . . . . 102–103

monitoring of in vitro fertilized babies. . . . . . . . . . . . . . . . . 113

number of connections between brain cells . . . . . . . . 227–228

parents as sole spokesmen for. . . . . . . . . . . . . . . . . . . . . . . 183

phenylketonuria. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119–120

study of children in Ypsilanti, MI . . . . . . . . . . . . . . . . . 228–229

violence on TV and aggression in. . . . . . . . . . . . . . . . . . . . . 233

Churchland, Dr. Patricia S.

biographical information . . . . . . . . . . . . . . . . . . . . . . . . 13, 324

depressed people seeing taking Prozac 
as a failing of moral character . . . . . . . . . . . . . . . . . . . 186–187

determinism. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55–56

emotions versus reason . . . . . . . . . . . . . . . . . . . . . . . . . . 47–48

“in control” behavior . . . . . . . . . . . . . . . . . . . . . . 51, 279, 295

memory concept . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44–45

neural basis of morality . . . . . . . . . . . . . . . . . . . . . . . . . . 20–26

parameter spaces. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25–26

pedophilia pill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186

self-understanding. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

terminology for neuroethics . . . . . . . . . . . . . . . . . . . . . . . . 312

Clayton, Ellen

legal system’s use of neuroscience information . . . . . . 114–115

pressure from schools to medicate children 
with ADHD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188

Clinical Ethics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

NEUROETHICS: MAPPING THE FIELD • 338

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 338



Cloning

Brownback Bill and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206

consequences for neuroscientists . . . . . . . . . . . . . . . . . . 86–87

fourteen-day stopping point . . . . . . . . . . . . . . . . . . . . . . 92–94

moral equivalence issue . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243

“primitive streak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ” 92–93

public confidence and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216

public perception of cloning research . . . . . . . . . . . . . . . . . 257

Richard Seed interview about cloning 
human beings . . . . . . . . . . . . . . . . . . . . . . . . . . . 260–261, 267

Cochlear implants . . . . . . . . 162, 164, 180–181, 183, 185–186, 276

The Cognitive Neurosciences. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 239

Cohen, Jonathan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 202

Committee on the Public Understanding of Science . . . . . . . 214–215

Communication. See Public discourse

Confidentiality issues . . . . . . . . . . . . . . . . . . . . . . . 99–100, 147, 269

Conflicts of interest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 265

Confronting Traumatic Brain Injury . . . . . . . . . . . . . . . . . . . . . . 62–63

Conscience

development of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23–24

emotions versus reason . . . . . . . . . . . . . . . . . . . . . . . . . . 47–49

neuroconscience meaning . . . . . . . . . . . . . . . . . . . . . . . . 46–47

Consciousness Explained . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

Contraception . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158, 319

Copernicus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

COPUS. See Committee on the Public Understanding of Science

Creutzfeldt-Jakob disease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216

Criminal-justice system. See also Legal considerations

ADHD and getting into trouble with the law. . . . . . . . 138–139

excusing conditions . . . . . . . . . . . . . . . . . . . . . . . . . . 30–31, 74

free will and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203

invalidating conditions. . . . . . . . . . . . . . . . . . . . . . . . . . . 31, 74

lie detector tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115–116

psychosurgery for aggression and . . . . . . . . . . . . . . . . . . . . . . 8

INDEX • 339

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 339



standards for psychiatric and neurologic assessment . . . . . . 99

tectonic level of ideas and . . . . . . . . . . . . . . . . . . . . . . . . . . 275

traumatic brain injury and . . . . . . . . . . . . . . . . . . . . . . . . 74–82

treatment to change criminal behavior . . . . . . . . . . . . . . . . . . 8

use of neuroscience information . . . . . . . . . . . . . . . . . 114–115

D
Damasio, Dr. Antonio

“adaptive” emotions . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39–40

biographical information . . . . . . . . . . . . . . . . . . . . . . . . . . . 324

brain-stem platform. . . . . . . . . . . . . . . . . . . . . . . . . . 21, 27–28

control and ethical behavior . . . . . . . . . . . . . . . . . . . . . . 57, 58

emotion and emotional experience distinction . . . . . . . . 52–53

emotions versus reason . . . . . . . . . . . . . . . . . . . . . . . . . . 48–49

ethics and social behavior . . . . . . . . . . . . . . . . . . . . 14–19, 279

expectations of brain imaging . . . . . . . . . . . . . . . . . . . 122–123

importance of emotions to ethical behavior . . . . . . . . . . . . . 45

negative and positive sides of free will. . . . . . . . . . . . . . . 42–43

Phineas Gage case history . . . . . . . . . . . . . . . . . . . . . . . . 11–12

social emotions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40–41

Damasio, Dr. Hanna. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12, 21

Dana Alliance for Brain Initiatives . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Darwin, Charles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 15, 201

Darwin, Erasmus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

De Sousa, Dr. Ronald

brain imaging studies for memory . . . . . . . . . . . . . . . . . . . . . 72

naturalness of enhancement . . . . . . . . . . . . . . . . . . . . 110–111

value of emotions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

Deafness

cochlear implants . . . . 162, 164, 180–181, 183, 185–186, 276

deaf parents who want to have deaf children. . . 170, 171, 177

deaf subculture. . . . . . . . . . . . . . 164, 177–178, 183, 185–186

health care costs of preventing . . . . . . . . . . . . . . . . . . . . . . 171

NEUROETHICS: MAPPING THE FIELD • 340

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 340



Dennett, Daniel C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

Depression. See also Prozac; Suicide

brain implants for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162

social inequity and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189

treatment. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230, 285

Descartes’ Error: Emotion, Reason, and the Human Brain. . 12, 27–28

Determinism. See also Self-determination

“creeping” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30, 54–56

free will and. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30–31, 36–37

genetic. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31–32, 87–88

informed consent and . . . . . . . . . . . . . . . . . . . . . . . . . . . 31–32

post-Renaissance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59–60

reductionism and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57–58

sweeping. . . . . . . . . . . . . . . . . . . . . . . . . 29–30, 54–56, 55–56

as a tectonic level of ideas . . . . . . . . . . . . . . . . . . . . . . . . . . 275

Dewey, John . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35, 37

“The Dilemma of Determinism”. . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

Discovery and Explanation in Biology and Medicine . . . . . . . . . . . . 13

DNA computers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163

DNA testing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75, 79–80, 267

Dopamine levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25–26

Drug addiction

effects of illegal drugs on the brain . . . . . . . . . . . . . . . . . . . 168

synaptic remodeling and . . . . . . . . . . . . . . . . . . . . . . . . . . . 137

Dumit, Joe

changing idea of the public scientist . . . . . . . . . . . . . . . . . . 246

effects of illegal and legal drugs on the brain . . . . . . . . . . . 168

overprescription of Ritalin . . . . . . . . . . . . . . . . . . . . . . . . . . 167

pharmaceutical advertisements for Ritalin . . . . . . . . . . . . . . 168

Duncan, Ronald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255

Dystonia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118

INDEX • 341

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 341



E
Ebbinghaus forgetting curve . . . . . . . . . . . . . . . . . . . . . . . . . . . 66, 68

Educating the public. See Public discourse

Education Commission of the States . . . . . . . . . . . . . . . . . . . . . . . 231

ELSI. See Ethical, legal, and social implications program

Emerson, Ralph Waldo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35, 38

Emotions

adaptive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39–40

emotion and emotional experience distinction . . . . . . . . 52–53

ethical behavior and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

reason and. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47–49, 50

social . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15, 40–41

Empathy

patient-physician relationship and . . . . . . . . . . . . . . . . . . 52–54

traumatic brain injury and . . . . . . . . . . . . . . . . . . 46–47, 49–50

Emulators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22–23, 291

The Encyclopedia of Ignorance . . . . . . . . . . . . . . . . . . . . . . . . . . . 255

Enhancement and improvement issues. See also
Treatment/enhancement distinction

accessibility . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105

Amish people and . . . . . . . . . . . . . . . . . . . . . . . . 111–112, 189

armed services’ brain scanning of future pilots . . . . . . 103–104

children’s test scores . . . . . . . . . . . . . . . . . . . . . . . . . . 102–103

discrimination against persons with disabilities . . . . . . 105–106

equality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105, 112

equity. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108–109

fairness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105, 155–156

government control. . . . . . . . . . . . . . . . . . . . . . . . . . . 107–108

lifestyle drugs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104

naturalness . . . . . . . . . . . . . . . . . . . . . . . . . 106, 110–111, 203

Plato and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 274

protection of volunteers . . . . . . . . . . . . . . . . . . . . . . . 113–114

risks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109–110

unintended consequences of enhancement . . . . . . . . 112–113

NEUROETHICS: MAPPING THE FIELD • 342

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 342



Epilepsy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162

Essentialism

defining death and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90

description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88–89

mouse models and. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89–90

Ethical, legal, and social implications program

benefit of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117, 311

ELSI participants. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 315–316

ethics meaning and . . . . . . . . . . . . . . . . . . . . . . . . . . . 303–304

failure to engage high school kids in discussions about bioethi-
cal issues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111

funding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120, 311, 314

neuroethics and. . . . . . . . . . . . . . . . . . . . . . . . . . . . 83–94, 282

worthiness of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116–117

Ethics. See also Bioethics; Morality; Neuroethics

Alzheimer’s disease challenges . . . . . . . . . . 144–151, 284–285

balancing individual liberty against social standards . . 177–178

brain systems and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16–19

common sense and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249

complexity of human ethics . . . . . . . . . . . . . . . . . . . . . . . . . . 15

concept of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 318–320

end use of research concerns . . . . . . . . . . . . . . . . . . . 204–205

ethical issues of memory-impairment treatment . . . . . 117–118

evolution and. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15–16

free will and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

incremental . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176

language and. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 241

morals comparison. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

nonhuman societies and . . . . . . . . . . . . . . . . . . . . . . . . . 14–15

physiotechnologies . . . . . . . . . . . . . . . . . . . . . . . . . . . 159–191

psychopharmacology issues. . . . . . . . . . . . . . . . . . . . . 135–143

psychopharmacology research in children . . . . . . . . . . 140–141

ramifications of new knowledge of the brain . . . . . . . . 95–131

social behavior and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14–19

INDEX • 343

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 343



Socratic dialogue and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 277

treatment/enhancement distinction . . . . . . . . . . . . . . 152–158

wisdom of moral repugnance . . . . . . . . . . . . . . . . . . . . . . . 161

Eugenics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129–131

Euneurics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130–131

EurekAlert Web site . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 271

European Dana Alliance for the Brain . . . . . . . . . . . . . . . . 5, 212, 221

Evolution

animal behaviors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197–201

ethics and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15–17

interaction between the human brain and culture . . . . . . . 204

natural selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204

as perfecting humans . . . . . . . . . . . . . . . . . . . . . . . . . 174–175

posthumans . . . . . . . . . . . . . . . . . . . . 152–153, 159–160, 166

uniqueness of humans . . . . . . . . . . . . . . . . 197–204, 286–287

Eyewitness accounts, memory and . . . . . . . . . . . . . . . . . . . . . . . . . 69

F
False memories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75–76, 281

Feinstein, Carl

MMR/autism connection . . . . . . . . . . . . . . . . . . . . . . . 265–266

Feinstein, Noah

legal distinction between behavior problems 
caused by head injury and those that are 
caused by something else . . . . . . . . . . . . . . . . . . . . . . 123–124

Festinger, Leon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 241–242

Fetal-tissue research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100

Fields, Dr. Howard

introduction for Dr. Kennedy . . . . . . . . . . . . . . . . . . . . 194–196

reductionism and determinism . . . . . . . . . . . . . . . . . . . . 57–58

Fischbach, Ruth L.

responsibility of investigators. . . . . . . . . . . . . . . . . . . . 302–303

Folkman, Judah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252

Foods

NEUROETHICS: MAPPING THE FIELD • 344

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 344



advertising for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295

genetically modified. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Foot-and-mouth disease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216

Frankenfoods. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Frankenstein: The Modern Prometheus. . . . . . . . . . . . . . . . . . . . . . . 4

Free will

Americans’ confidence in. . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

determinism and . . . . . . . . . . . . . . . . . . . . . . . . . 30–31, 36–37

ethics and morality and . . . . . . . . . . . . . . . . . . . . . . . . . . 16, 25

negative and positive . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42–43

people’s worldviews and . . . . . . . . . . . . . . . . . . . . . . . 261–262

self-control and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50–51

as a tectonic level of ideas . . . . . . . . . . . . . . . . . . . . . . . . . . 275

uniqueness of humans and . . . . . . . . . . . . . . . . . . . . . 201–204

Freedom of Information Act . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 222

Fukuyama, Francis . . . . . . . . . . . . . . . . . . . . 106, 152–153, 165, 203

G
Gabrieli, John . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209–210

Gage, Phineas, case history . . . . . . . . . . . . . . . . . . . . . . 11–12, 18, 19

Gazzaniga, Dr. Michael S.

adapting beliefs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 241–242

biographical information . . . . . . . . . . . . . . . . . . . . . . . 324–325

brain imaging privacy issues . . . . . . . . . . . . . . . . . . . . . . . . 269

difference between science and scientists. . . . . . 245, 278–279

lottery ticket example . . . . . . . . . . . . . . . . . . . . . . . . . 242–243

moral equivalence issue in cloning . . . . . . . . . . . . . . . . . . . 243

President’s Council on Bioethics and . . . . . . . . . . 238–245, 287

psychology of commitment . . . . . . . . . . . . . . . . . . . . . 242–243

public perception of cloning research . . . . . . . . . . . . . 257–258

public’s lack of understanding about 
scientists and the way they work. . . . . . . . . . . . . . . . . 244–245

secrecy in the private sector. . . . . . . . . . . . . . . . . . . . . 264–265

INDEX • 345

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 345



United States and the cloning issue. . . . . . . . . . . . . . . 249–250

Genetic determinism . . . . . . . . . . . . . . . . . . . . . . . . . . . 30–31, 87–88

Genetic testing

Alzheimer’s disease . . . . . . . . . . . . . . . . . . . . . . . 146–147, 285

choices for people at risk . . . . . . . . . . . . . . . . . . . . . . . . . . . 147

confidentiality issues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147

disease prediction and . . . . . . . . . . . . . . . . . . . . . . . . . . . 91–92

Huntington’s disease. . . . . . . . . . . . . 84–85, 97, 118, 119, 147

for mental illnesses . . . . . . . . . . . . . . . . . . . . . . . . . . . 121–122

positive steps in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128–129

standards for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99

TV as Americans’ source for information about. . . . . . . . 97–98

Genetically modified foods . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8, 216

Genetics

educating the public about issues . . . . . . . . . . . . . . . . 126–128

ethical, legal, and social implications . . . . . . . . . . . . . . . . . . . 84

modified foods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 22

Geographical level of mapping of ideas . . . . . . . . . . . . . . . . . . . . 276

Gilbert, Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88

Glannon, Walter

free will . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42–43

Godwin, William . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

“A Good Beginning,” report from U.S. Department of Health and
Human Services . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232

Goodwin, Fred. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229

Great Britain

comparison of the public’s trust in scientists in the United States
and in Great Britain . . . . . . . . . . . . . . . . . . . . . . . . . . . 221–222

emphasis on communicating with the public . . . . . . . 220–221

House of Lords’ Science and Technology Committee . . . . . 219

measles, mumps, and rubella vaccine and. . . . . . . . . . 266–267

media fellowships . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 253

public confidence in scientists . . . . . . . . . . . . . . . . . . . 216–220

rate of science broadcasting . . . . . . . . . . . . . . . . . . . . . . . . 223

NEUROETHICS: MAPPING THE FIELD • 346

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 346



Greely, Dr. Henry T.

biographical information . . . . . . . . . . . . . . . . . . . . . . . . 63, 325

comments on Paul Berg’s work . . . . . . . . . . . . . . . . . . 127–128

conflicts of interest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 265

educating the public about genetic disorders . . . . . . . 126–128

eugenics terminology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131

free will and people’s worldviews . . . . . . . . . . . . . . . . 261–262

future of neuroethics . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83–84

genetic testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91–92

neuroethics and ELSI . . . . . . . . . . . . . . . . . . . . . . . 89–100, 282

neuroethics as a specialty . . . . . . . . . . . . . . . . . . . . . . . . . . 125

“normal” definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94

principles and practicality distinction . . . . . . . . . . . . . . . . . . 131

risk perceptions of the public. . . . . . . . . . . . . . . . . . . . 262–263

terminology for neuroethics . . . . . . . . . . . . . . . . . . . . 309–311

Greenough, Bill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228

Griffin, Don . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200

Guardianship . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148–149

Guillain-Barré syndrome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53–54

H
Hall, Dr. Zach W.

biographical information . . . . . . . . . . . . . . . . . . . . . . . . . . . 325

development of neuroethics as a scholarly discipline. . . . . . 292

ethical challenges of neuroscience. . . . . . . . . . . . . . . . . . . . 5, 7

history that led to the meeting . . . . . . . . . . . . . . . . . . . . . . 1–2

including members of the larger society 
in neuroethics . . . . . . . . . . . . . . . . . . . . . . . . . . . 294–295, 313

involving professionals in the field 
of neuroethics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 293, 313

mapping the future of neuroethics . . . . . . . . . . . . . . . 289–321

need to attract young students and 
professionals to the field of neuroethics . . . . . . . . . . . 293, 297

prevention of harm . . . . . . . . . . . . . . . . . . . . . . . 295–296, 304

INDEX • 347

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 347



protection of vulnerable populations. . . . . . . . . . . . . . . . . . 296

role of consciousness in changing the 
ways the nervous system works. . . . . . . . . . . . . . . . . . . . . . 290

Halpern, Jodi

empathy in the patient-physician relationship . . . . . . . . . 52–54

neuroethics as episodic or thematic. . . . . . . . . . . . . . . 299–300

Hamilton, William . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199

Harper, Francis

progress of neuroethics . . . . . . . . . . . . . . . . . . . . . . . . 320–321

Hart, H.L.A.

free will . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30, 31

mitigation of punishment for victims of 
traumatic brain injury . . . . . . . . . . . . . . . . . . . . . . . . . . . 78, 82

Harvey, William

“animal spirits” paradigm . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

Hastings Center

sickle-cell anemia testing . . . . . . . . . . . . . . . . . . . . . . . . . . . 129

workshop sponsorship. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308

Heilig, Steve

considerations of end users of neuroscience 
research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301–302

impact of environmental toxins on children. . . . . . . . . . . . . 301

Heinrich, Bernd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200

Hormone replacement therapy . . . . . . . . . . . . . . . . . . . . . . . . . . . 155

Hotz, Robert Lee

improving communication between scientists 
and reporters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233–234

protection of volunteers for enhancement research . . 113–114

science education and the marketing of science . . . . . . . . . 269

Human Genome Project

ELSI program and. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90–91

funding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118

political cover for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117

Human Nature and Conduct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

Huntington’s disease

NEUROETHICS: MAPPING THE FIELD • 348

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 348



brain scan comparisons . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116

genetic testing for. . . . . . . . . . . . . . . 85–87, 97, 118, 119, 147

life expectancy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88

Hurlbut, William

ethics concept . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 318–320

neuroethics as the big question. . . . . . . . . . . . . . . . . . 319–320

Huttenlocher, Peter

number of connections between the brain 
cells of people of all ages. . . . . . . . . . . . . . . . . . . . . . . 227–228

Hyman, Dr. Steven

biographical information . . . . . . . . . . . . . . . . . . . . . . . 133, 325

boundaries between health and illness as 
socially constructed . . . . . . . . . . . . . . . . . . . . . . . . . . . 172–173

children receiving Ritalin without a 
diagnosis of ADHD . . . . . . . . . . . . . . . . . . . . . . . . . . . 167–168

deaf parents who want to have deaf children . . . . . . . . . . . 177

ethical issues in psychopharmacology . . . . . . . . . 135–143, 284

evaluation of traumatic brain injury. . . . . . . . . . . . . . . . . 80–81

evolution as perfecting humans . . . . . . . . . . . . . . . . . 174–175

“haves” and enhancement of humans . . . . . . . . . . . . . . . . 108

informed consent as a process . . . . . . . . . . . . . . . . . . 298–299

limits of treatment/enhancement distinction. . . . . . . . . . . . 173

long-term changes from neurotoxic drugs . . . . . 168–169, 284

moral hazard problem . . . . . . . . . . . . . . . . . . . . . . . . . 184–185

needle exchange program . . . . . . . . . . . . . . . . . . . . . . . . . . 187

parents as the sole spokesmen for their children. . . . . . . . . 183

prediction of mental illnesses . . . . . . . . . . . . . . . . . . . 121–122

sex education programs. . . . . . . . . . . . . . . . . . . . . . . . . . . . 187

I
If I Were a Rich Man, Could I Buy a Pancreas?. . . . . . . . . . . . . . . . . 96

Illes, Dr. Judy

biographical information . . . . . . . . . . . . . . . . . . . . . . . 325–326

communicating with the media as part 

INDEX • 349

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 349



of the curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254

introduction of Dr. Colin Blakemore . . . . . . . . . . . . . . 211–212

introduction of Dr. Michael S. Gazzaniga . . . . . . . . . . 238–239

introduction of Ron Kotulak . . . . . . . . . . . . . . . . . . . . 224–225

literature search of neuroimaging papers . . . . . . . . . . 209–210

“normal” definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94

Informed consent

Alzheimer’s disease . . . . . . . . . . . . . . . . . . . . . . . 147–149, 285

institutional review boards and . . . . . . . . . . . . . . 148–149, 151

legally authorized representatives . . . . . . . . 148–149, 297–298

MacCAT and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31–32

as ongoing process . . . . . . . . . . . . . . . . . . . 142–143, 298–299

proxy consent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148

self-determination and . . . . . . . . . . . . . . . . . . . . 34–35, 38–39

Inner modeling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21–22

Inside the Brain: Revolutionary Discoveries 
of How the Mind Works . . . . . . . . . . . . . . . . . . . . . . . . . . . 224

Institutional review boards . . . . . . . . . . . . . . . . . . 148–149, 151, 303

IRBs. See Institutional review boards

J
James, William. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35, 36

Jehovah’s Witnesses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177

Jenkin, Patrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219

“John” case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76–78, 301, 305

Jonas, Hans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306

Jonsen, Dr. Albert R.

biographical information . . . . . . . . . . . . . . . . . . . . . . . . . . . 326

brain science and the self . . . . . . . . . . . . . . . . . . . . . . . . 11–13

crisis and bioethics. . . . . . . . . . . . . . . . . . . . . . . . 306–307, 308

ELSI participants. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 315–316

geographical level of mapping . . . . . . . . . . . . . . . . . . . . . . 276

locale level of mapping . . . . . . . . . . . . . . . . . . . . . . . . 276–277

NEUROETHICS: MAPPING THE FIELD • 350

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 350



mapping the future of neuroethics . . . . . . . . . . . . . . . 274–277

positive steps in genetic testing . . . . . . . . . . . . . . . . . . 128–129

post-Renaissance determinism. . . . . . . . . . . . . . . . . . . . . 59–60

protection of vulnerable populations. . . . . . . . . . . . . . 306–307

tectonic level of mapping . . . . . . . . . . . . . . . . . . . . . . . . . . 275

terminology for neuroethics . . . . . . . . . . . . . . . . . . . . . . . . 315

K
Kass, Leon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106, 161

Kennedy, Dr. Donald

altruism in animals. . . . . . . . . . . . . . . . . . . . . . . . . . . . 199–200

animal awareness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200

animal behaviors . . . . . . . . . . . . . . . . . . . . . 197–201, 286–287

animal rights . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201, 207

biographical information. . . . . . . . . . . . . . . . . . . 194–196, 326

ethical concerns about end use of research. . . . . . . . . 204–205

interaction between the human brain and culture . . . . . . . 204

kin selection. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198–199

“natural” human. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203–204

new discoveries in psychopharmacology . . . . . . . . . . . . . . . 203

research regulation . . . . . . . . . . . . . . . . . . . . . . . . . . . 205–206

uniqueness of humans . . . . . . . . . . . . . . . . 197–204, 286–287

vampire bat example . . . . . . . . . . . . . . . . . . . . . . . . . . 199–200

Kin selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198–199

Kirschen, Matt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209–210

Koenig, Dr. Barbara A.

biographical information . . . . . . . . . . . . . . . . . . . . . . . 326–327

educating the public about genetic issues . . . . . . . . . . . . . . 128

introduction of speakers . . . . . . . . . . . . . . . . . . . . . . . . . 60–63

predictions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60–61

Kotulak, Ron

anti-angiogenesis. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252

biographical information . . . . . . . . . . . . . . . . . . . . . . . . . . . 327

INDEX • 351

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 351



brain as a use-it-or-lose-it organ . . . . . . . . . . . . . . . . . . . . . 229

brain research and children . . . . . . . . . . . . . . . . . 225–235, 287

commercial prospects for scientific work. . . . . . . . . . . 246–247

concept of science as a process . . . . . . . . . . . . . . . . . . . . . . 264

genetic research. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251–252

laws allowing scientists to patent their 
research results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247

media reporting on science . . . . . . . . . . . . . . . . . 235–237, 287

need for the media to do a better job of 
informing the public . . . . . . . . . . . . . . . . . . . . . . 270–271, 287

Richard Seed interview about cloning 
human beings . . . . . . . . . . . . . . . . . . . . . . . . . . . 260–261, 267

serotonin levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230–231

special interest groups and the media . . . . . . . . . . . . . 259–261

Kramer, Peter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158

Krauthammer, Charles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106

Kristol, William . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106

Kulynych, Jennifer

importance of scientists in the education 
of policymakers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300

Kurzweil, Ray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159–160

L
Lee, Dr. Phil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301

Legal considerations. See also Criminal-justice system

legal distinction between behavior problems caused 
by head injury and those that are caused by 
something else. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123–124

memory and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68–69, 71

M’Naghton rule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78

traumatic brain injury and responsibility . . . . . . . . . . . . . 74–82

Leitner, Melanie

AAAS media fellowship program. . . . . . . . . . . . . . . . . . . . . 257

habits and conscious choice . . . . . . . . . . . . . . . . . . . . . . . . 290

rehabilitation for traumatic brain injury . . . . . . . . . . . . . . 81–82

NEUROETHICS: MAPPING THE FIELD • 352

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 352



Leptin-receptor levels. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

Lewis, Dorothy Otnow. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74–75, 81

Lie detector tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115–116

Lifestyle drugs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104

Linnoila, Markku . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230

Listening to Prozac . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158

Lo, Dr. Bernard

biographical information . . . . . . . . . . . . . . . . . . . . . . . . . . . 327

introduction of speakers . . . . . . . . . . . . . . . . . . . . . . . 133–134

problem of parents making medical decisions 
for their children . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177

Locale level of mapping of ideas . . . . . . . . . . . . . . . . . . . . . . 276–277

Lord Byron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

M
Ma, Yo-Yo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

MacArthur Competence Assessment Tool. . . . . . . . . . . . . . . . . 31–32

MacCAT. See MacArthur Competence Assessment Tool

Mad cow disease. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216, 287

Manic-depressive disorder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121

Mapping levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209–271

Market & Opinion Research International, poll of 
how much faith people have in scientists . . . . . . . . . . . . . . 217

McGaugh, Jim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

McGonigle, David

challenges of neuroethics . . . . . . . . . . . . . . . . . . . . . . . . . . 305

McKhann, Guy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145

Measles, mumps, and rubella vaccine. . . . . . . . . . . . . . 216, 265–266

Media. See also Public discourse

communicating with the media as part 
of the curriculum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254

role in informing the public about enhancing 
the mental development of children . . . . . . . . . . . . . . 232–233

scientists’ reaction to the media . . . . . . . . . . . . . . . . . 255–256

INDEX • 353

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 353



special interest groups and . . . . . . . . . . . . . . . . . . . . . . . . . 259

training for researchers to deal with . . . . . . . . . . . . . . . . . . 253

Media fellowships . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 253

Media Resource Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 253

Memory

absentmindedness. . . . . . . . . . . . . . . . . . . . . . . . . . . 65, 66–67

beta-blockers and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

bias . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66

blocking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

brain-imaging studies . . . . . . . . . . . . . . . . . . . . . 70–71, 72–73

drugs for enhancing . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66–67

Ebbinghaus forgetting curve . . . . . . . . . . . . . . . . . . . . . . 66, 68

ethical issues of memory-impairment treatment . . . . . 117–118

eyewitness accounts and . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

legal considerations . . . . . . . . . . . . . . . . . . . . . . . . . . 68–69, 71

misattribution . . . . . . . . . . . . . . . . . . . . . . . 65–66, 68–70, 281

persistence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66, 71, 119

plasticity of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44–45

seven sins of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64–73

suggestibility . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66

synaptic remodeling and . . . . . . . . . . . . . . . . . . . . . . . . . . . 137

transience and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65, 66–67

Methylphenidate. See Ritalin

Michel, Mary Ellen

need for public debate on neuroethics . . . . . . . . . . . . 312–313

public skepticism and the delivery of 
negative information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251

Mind of the Raven. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200

The Mind’s Past . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 239

Misattribution . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65–66, 68–70, 281

MMR vaccine. See Measles, mumps, and rubella vaccine

M’Naghton rule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78

Mobley, Dr. William

biographical information . . . . . . . . . . . . . . . . . . . . . . . . . . . 327

NEUROETHICS: MAPPING THE FIELD • 354

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 354



conference summary . . . . . . . . . . . . . . . . . . . . . . . . . . 278–288

“John” case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305

Modafinil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141

Moral equivalence issue in cloning . . . . . . . . . . . . . . . . . . . . . . . . 243

Morality. See also Bioethics; Ethics; Neuroethics

brain-stem platform and . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

conscience development . . . . . . . . . . . . . . . . . . . . . . . . . 23–24

dopamine levels and . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25–26

emulators and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22–23, 291

ethics comparison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

free will and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

inner modeling and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21–22

leptin-receptor levels and. . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

parameter spaces and . . . . . . . . . . . . . . . . . . . . . . . . . . . 25–26

“relevance computation” and . . . . . . . . . . . . . . . . . . . . . . . . 24

reward-and-punishment system . . . . . . . . . . . . . . . . . . . . . . 24

self-control and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22–26

serotonin levels and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

Moreno, Dr. Jonathan D.

American attitude toward bioethics . . . . . . . . . . . . . . . . . . 250

biographical information . . . . . . . . . . . . . . . . . . . . . . . . 13, 327

“care perspective” versus clinical ethical reasoning. . . . . . . . 54

emotions versus reason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50

field of neuroethics as an American phenomenon . . . . . . . 250

military implications of neuroscience. . . . . . . . . . . . . . . . . . . . . . . 298

researchers’ use of people with impaired decision-making
capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 297–298

self-determination . . . . . . . . . . . . . . . . . . . . . . . . . . 34–60, 280

N
National Academy of Sciences. . . . . . . . . . . . . . . . . . . . . . . . . . . . 232

National Association of Science Writers . . . . . . . . . . . . . . . . . . . . 268

National Commission for the Protection of 
Human Subjects. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39, 306

INDEX • 355

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 355



National Institute of Mental Health, clinical trial 
in preschoolers for Ritalin . . . . . . . . . . . . . . . . . . . . . . . . . . 142

National Institutes of Health, serotonin link 
to aggression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230

National Public Defenders Meeting . . . . . . . . . . . . . . . . . . . . . . . . . 75

National Public Radio, Seed interview about 
cloning human beings. . . . . . . . . . . . . . . . . . . . . 260–261, 267

“Natural” human . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203–204

Neuroconscience. See Conscience

Neuroethics. See also Bioethics; Ethics

as an American phenomenon . . . . . . . . . . . . . . . . . . . . 35, 250

artistic community contributions . . . . . . . . . . . . . . . . . 316–317

as the big question . . . . . . . . . . . . . . . . . . . . . . . . . . . 319–320

“but what if” factor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8–9

conference planning committee . . . . . . . . . . . . . . . . . 330–331

conference summary . . . . . . . . . . . . . . . . . . . . . . . . . . 278–288

description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6–7

ethical, legal, and social implications . . . 83–94, 111, 116–117,
120, 282, 303, 311

improving and enhancing humans . . . . . . . . . . . . . . . . . 98–99

including members of the larger society . . . . . . . 294–295, 313

involving professionals in the field. . . . . . . . . . . . . . . . 293, 313

mapping the future of . . . . . . . . . . . . . . . . . . . . . . . . . 273–277

need for public debate on . . . . . . . . . . . . . . . . . . . . . . 312–313

need to attract young students and 
professionals to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 293, 297

prevention of harm and. . . . . . . . . . . . . . . . . . . . 295–296, 304

privacy issues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99–100

progress of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 320–321

protection of vulnerable populations . . . . . 296, 303–304, 306

research funding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120

as a scholarly discipline . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292

session conclusions . . . . . . . . . . . . . . . 280–281, 282–283, 286

as a specialty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125–126

terminology for . . . . . . . . . . . . . . 319–322, 324–325, 327–328

NEUROETHICS: MAPPING THE FIELD • 356

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 356



training and teaching in. . . . . . . . . . . . . . . . . . . . . . . . 124–125

visions for a new field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3–9

Neuronal chips. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163

Neuroscience

cloning and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86–87

considerations of end users . . . . . . . . . . . . . . . . . . . . . 301–302

determinism and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87–88

essentialism and. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87–88

military implications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298

prediction and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84–85

responsibility of investigators. . . . . . . . . . . . . . . . . . . . 302–303

Newton, Isaac . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29, 30

Nicolelis, Dr. A.L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163

NIMH. See National Institute of Mental Health

“Normal” definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94

O
O’Bannon, Gov. Frank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231

The Open Society and Its Enemies: The Spell of Plato . . . . . . . . . . 274

Our Posthuman Future: Consequences of the 
Biotechnology Revolution . . . . . . . . . . . . . . . . . . . . . . 152–153

Oxford Centre for Cognitive Neuroscience . . . . . . . . . . . . . . . . . . 212

P
Parameter spaces. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25–26

Parens, Dr. Erik

biographical information. . . . . . . . . . . . . . . . . . . 134, 327–328

ELSI movement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303–304

pedophilia pill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187–188

racial discrimination pill . . . . . . . . . . . . . . . . . . . . 185, 187–188

treatment/enhancement distinction . . . . . . 152–158, 172, 285

unjust norms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169–170

vulnerable population protection . . . . . . . . . . . . . . . . 303–304

INDEX • 357

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 357



Parkinson’s disease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87, 162

Particle Physics and Astronomy Research Council . . . . . . . . . . . . . 215

Patents, laws allowing scientists to patent their research . . . . . . . 247

Patton, Gov. Paul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231–232

Pedophilia pill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186, 187–188

Perry, David

“primitive streak” in cloning . . . . . . . . . . . . . . . . . . . . . . 92–93

Persistence, memory and . . . . . . . . . . . . . . . . . . . . . . . . . 66, 71, 119

Phenylketonuria. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119–120

Physician paternalism . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35–36

Physician-patient relationship . . . . . . . . . . . . . . . . . . . 36, 52–54, 280

Physiotechnologies

AbioCor artificial heart . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162

brain-implantation technologies . . . . . . . . . . . . . . . . . 162–163

cochlear implants . . . . 162, 164, 180–181, 183, 185–186, 276

description. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161–162

neuronal chips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163

posthumanists and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166

prosthetic limbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161–162

transcranial magnetic stimulation . . . . . . . . . . . . . . . . . . . . 166

Plato 274

Popper, Karl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 274

Posthumans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153, 159–160, 166

Prediction

effects on society . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

Huntington’s disease and . . . . . . . . . . . . . . . . . . . . 84–85, 118

of mental illnesses . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121–122

postnatal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85–86

prenatal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

social policy and. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61–62

President’s Commission for the Study of Ethical 
Problems in Medicine, report on genetic testing . . . . . . . . . 129

President’s Council on Bioethics . . . . . . . . . . . . . . 238–245, 268, 287

The Principles of Psychology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

NEUROETHICS: MAPPING THE FIELD • 358

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 358



Prisoners. See Criminal-justice system

Privacy issues. . . . . . . . . . . . . . . . . . . . . . . . . . 99–100, 146–147, 269

Promethean legend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Prosthetic limbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161–162

Prozac . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158, 186–187, 230–231

Psychopharmacology

attention deficit/hyperactivity disorder . . . . . . . . . . . . 138–143

change in the structure of dendrites and. . . . . . . . . . . 136–137

ethical issues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135–143

likelihood of new discoveries . . . . . . . . . . . . . . . . . . . . . . . . 203

long-term effects of psychotropic drugs . . . . . . . . . . . 136, 284

psychotropic drugs versus other drugs . . . . . . . . . . . . . . . . 141

Public discourse

advantages of an informed public . . . . . . . . . . . . . . . . 213–214

advantages of communication between 
scientists and the public. . . . . . . . . . . . . . . . . . . . . . . . 219–220

beliefs and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 238–245

brain research in children. . . . . . . . . . . . . . . . . . . . . . . 224–237

communicating with other scientists 
versus dealing with the public . . . . . . . . . . . . . . . . . . . 256–257

conflicts of interest and . . . . . . . . . . . . . . . . . . . . . . . . . . . . 265

educating the public about genetics . . . . . . . . . . . . . . 126–128

improving communication between scientists and reporters . . . 
233–235

public-affairs science writers . . . . . . . . . . . . . . . . . . . . 267–268

public confidence in scientists . . . . . . . . . . . 216–219, 222–223

public perception of cloning research . . . . . . . . . . . . . 257–258

public skepticism and the delivery of 
negative information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251

public understanding of science . . . . . . . . . . . . . 211–221, 287

public’s lack of understanding about 
scientists and the way they work . . . . . . . . . . . . 244–245, 258

results of poor communication between 
scientists and the public. . . . . . . . . . . . . . . . . . . . . . . . . . . . 220

risk perceptions of the public. . . . . . . . . . . . . . . . . . . . 262–263

INDEX • 359

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 359



scientists’ duty to explain their work to the public . . . 215–216

secrecy in the private sector. . . . . . . . . . . . . . . . . . . . . 264–265

trust ratings of scientists . . . . . . . . . . . . . . . . . . . . . . . 217–219

Q
The Quest for Certainty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

R
Racial discrimination pill . . . . . . . . . . . . . . . . 157, 183–187, 189–190

Reductionism

“creeping” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28–29

determinism and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57–58

sweeping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28–29

as a tectonic level of ideas . . . . . . . . . . . . . . . . . . . . . . . . . . 275

The Republic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 274

Ritalin . . . . . . . . . . . . . . . . . . . . . . . . . . 115, 135–143, 168, 188, 284

Robinson, Terry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136–137

Rorty, Richard. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

Rover, Ed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 297

Royal Institution. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215

Royal Society

Committee on the Public Understanding of Science . . 214–215

report on the public’s knowledge of science . . . . . . . . . . . . 214

Rush, Benjamin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

S
Safire, William

biographical information . . . . . . . . . . . . . . . . . . . . . . . . . . . 328

equality issues of enhancement. . . . . . . . . . . . . . . . . . . . . . 112

government control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107

physiotechnologies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176

visions for neuroethics . . . . . . . . . . . . . . . . . . . . . 3–9, 278–279

NEUROETHICS: MAPPING THE FIELD • 360

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 360



SAT tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102

Schacter, Dr. Daniel L.

absentmindedness. . . . . . . . . . . . . . . . . . . . . . . . . . . 65, 67–68

biographical information . . . . . . . . . . . . . . . . . . . . . . . . 62, 328

brain imaging studies for memory . . . . . . . . . . . . . . . . . . 72–73

lie detector tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115–116

memory-drug issues . . . . . . . . . . . . . . . . . . . . . . . . . . 118–119

memory-enhancing drugs . . . . . . . . . . . . . . . . . . . . . . . . . . . 72

misattribution . . . . . . . . . . . . . . . . . . . . . . . . . . . 65–66, 68–71

persistence. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66, 71

seven sins of memory . . . . . . . . . . . . . . . . . . . . . . . 64–73, 281

transience . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65, 66–67

Schaffner, Dr. Kenneth

biographical information . . . . . . . . . . . . . . . . . . . . . . . . 13, 328

diversity meaning. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45–46

free will and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

mitigation of punishment for victims of 
traumatic brain injury . . . . . . . . . . . . . . . . . . . . . . . . . . . 78, 82

reductionism and determinism . . . . . . . . . . . . . . . . 27–33, 280

sweeping and creeping determinism. . . . . . . . . . . . . . . 54, 280

“Schmedicine”. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154–155

“Schmocters”. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154–155

SciBars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221

SCID-hu mouse model. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89

Scientists

advantages of communication between 
scientists and the public. . . . . . . . . . . . . . . . . . . . . . . . 219–220

changing idea of the public scientist . . . . . . . . . . . . . . . . . . 246

communicating with other scientists versus
dealing with the public . . . . . . . . . . . . . . . . . . . . . . . . 256–257

communicating with the public. . . . . . . . . . . . . . 220, 267–268

comparison of the public’s trust in scientists 
in the United States and in Great Britain . . . . . . . . . . . 222–223

debates between . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 248–249

duty to explain their work to the public . . . . . . . . . . . 219–221

INDEX • 361

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 361



importance of in the education of policymakers . . . . . . . . . 300

improving communication between scientists 
and reporters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233–235

laws allowing scientists to patent their 
research results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246–247

public confidence in . . . . . . . . . . . . . . . . . . 216–218, 221–223

public’s lack of understanding about 
scientists and the way they work. . . . . . . . . . . . . . . . . 244–245

reaction to the media . . . . . . . . . . . . . . . . . . . . . . . . . 255–256

recruiting for public discussions. . . . . . . . . . . . . . . . . . 252–254

reluctance to talk about things they 
don’t know well. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254–255

trust ratings of, 217–218

Seed, Richard, interview about cloning 
human beings . . . . . . . . . . . . . . . . . . . . . . . . . . . 260–261, 267

Selective serotonin reuptake inhibitors . . . . . . . . . . . . . . . . . . . . . 141

The self

brain science and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11–13

description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20–21

morality and. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20–26

reductionism, emergence, and decision-making 
capacities and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27–33

self-determination and . . . . . . . . . . . . . . . . . . . . . . . . . . 34–60

social behavior and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14–19

Self-control

free will and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50–51

“in control” behavior . . . . . . . . . . . . . . . . . . . . . . . . . . 54, 288

morality and. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22–26

Self-determination

description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34–35

informed consent and . . . . . . . . . . . . . . . . . . . . . 34–35, 38–39

patients’ ability to handle the truth . . . . . . . . . . . . . . . . . 37–38

physician paternalism and . . . . . . . . . . . . . . . . . . . . . . . . 35–36

physician-patient relations and . . . . . . . . . . . . . . . . . . . . . . . 36

plasticity of the brain and . . . . . . . . . . . . . . . . . . . . . . . . 36–37

NEUROETHICS: MAPPING THE FIELD • 362

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 362



Serotonin levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25–26, 230–231

The Seven Sins of Memory: How the Mind Forgets 
and Remembers. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

Seventh-day Adventists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182

Shelley, Percy Bysshe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Shoulson, Ira

ethical issues of memory-impairment treatment . . . . . 117–118

Sickle-cell anemia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129

Silvers, Anita

health care costs of preventing deafness . . . . . . . . . . . . . . . 171

neuroconscience . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46–47

unjust norms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169

Social behavior

“automatic system” and . . . . . . . . . . . . . . . . . . . . . . . . . 41–42

bioregulation and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15–16

brain systems and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16–19

social emotions and. . . . . . . . . . . . . . . . . . . . . . . . . . 15, 40–41

traumatic brain injury and . . . . . . . . . . . . . . . . . . . . . . . . 18–19

Social emotions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15, 40–41

Social policy

ethical, legal, and social implications of neuroethics . . . . 83–94

prediction and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61–62

seven sins of memory and . . . . . . . . . . . . . . . . . . . . . . . . 64–73

traumatic brain injury and . . . . . . . . . . . . . . . . . . . . . . . . 74–82

Society for Neuroscience . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 309

Socrates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 277

Species-typical functioning . . . . . . . . . . . . . . . . . . . . . . 170–171, 173

Spiegel, David

special interest groups and the media . . . . . . . . . . . . . 258–259

Spinal cord injuries. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87

SSRIs. See Selective serotonin reuptake inhibitors

Statins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141, 172–173

Stem cell research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87, 216

Stock, Greg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160

INDEX • 363

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 363



Stryker, Michael

artistic community contributions . . . . . . . . . . . . . . . . . 316–317

Suggestibility, memory and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66

Suicide. See also Depression

low cholesterol and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173

patients’ refusal of treatment for. . . . . . . . . . . . . . . . . . . . . 179

treated patients who commit suicide. . . . . . . . . . . . . . . . . . 180

treatment of people at risk for. . . . . . . . . . . . . . . . . . . . . . . 182

T
Tay-Sachs disease. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88

Tectonic level of mapping of ideas. . . . . . . . . . . . . . . . . . . . . . . . . 275

Television

as Americans’ source for information 
about genetic testing. . . . . . . . . . . . . . . . . . . . . . . . 97–98, 267

violence on TV and aggression in children. . . . . . . . . . . . . . 233

“The Science of Early Childhood Development,” 
report from the National Academy of Sciences . . . . . . . . . . 232

Thomson, Donald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68–69

Tobacco use. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295–296

Transcranial magnetic stimulation . . . . . . . . . . . . . . . . . . . . . . . . . 166

Transience . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65, 66–67

Traumatic brain injury

antisocial behavior and . . . . . . . . . . . . . . . . . . . . . . . . . . 56–57

empathy and . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46–47, 49–50

legal distinction between behavior problems caused 
by head injury and those that are caused 
by something else . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123–124

legal responsibility and. . . . . . . . . . . . . . . . . . . . . . . . . . . 74–82

murder and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75–80

rehabilitation for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81–82

social behavior and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18–19

Treatment/enhancement distinction. See also
Enhancement and improvement issues

NEUROETHICS: MAPPING THE FIELD • 364

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 364



as a continuum in the demand for medical services . . 171–172

description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153

early intervention and prevention and. . . . . . . . . . . . . . . . . 173

endorsing enhancements . . . . . . . . . . . . . . . . . . . . . . . . . . 155

fairness and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155–156

homogenization issue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158

natural variation and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154

Prozac example . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158

racial discrimination pill . . . . . . . . . . . . . . . . . . . . 157, 183–190

“schmocter” problem . . . . . . . . . . . . . . . . . . . . . . . . . 154–155

species-typical functioning and . . . . . . . . . . . . . . 170–171, 173

as a tool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 172

universal health care and. . . . . . . . . . . . . . . . . . . . . . . 154, 180

unjust norms and . . . . . . . . . . . . . . . . . . . . . . . . 157, 169–170

Tsien, Dick

debates between scientists . . . . . . . . . . . . . . . . . . . . . 247–248

neuroethics as a specialty . . . . . . . . . . . . . . . . . . . . . . 125–126

Tuskegee syphilis study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 306

U
Undue Risk: Secret State Experiments on Humans . . . . . . . . . . . . . 13

Universal health care . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 154, 180

Unjust norms. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157, 169

U.S. Department of Health and Human Services, 
“A Good Beginning” report . . . . . . . . . . . . . . . . . . . . . . . . 232

V
Vampire bats, example of animal altruism. . . . . . . . . . . . . . . 199–200

Viagra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104

W
Wald, Mary Maho

terminology for neuroethics . . . . . . . . . . . . . . . . . . . . 317–318

INDEX • 365

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 365



treatment/enhancement distinction as a 
continuum in the demand for medical services . . . . . . 171–172

Watson, James. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87

Weise, Elizabeth

unintended consequences of enhancement . . . . . . . . 112–113

Weissman, Irv . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89

Wellcome Trust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254

“What Grownups Understand About Child 
Development,” report from Zero to Three. . . . . . . . . . . . . . 232

When Prophecy Fails . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 241

Whitehead, Alfred North . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 274

Williams, Michael

African-American community’s distrust of 
science, medicine, and researchers . . . . . . . . . . . . . . . 222–223

memory-enhancing drugs . . . . . . . . . . . . . . . . . . . . . . . . 72–73

scientists’ reaction to the media . . . . . . . . . . . . . . . . . 255–256

training and teaching in neuroethics . . . . . . . . . . . . . . 124–125

Winslade, Dr. William J.

biographical information . . . . . . . . . . . . . . . . . . . . 62, 328–329

brain imaging of patients with 
Huntington’s disease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116

communication among different types 
of professionals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125

ELSI funding. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314

“John” case. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76–78, 301

terminology for neuroethics . . . . . . . . . . . . . . . . . . . . . . . . 314

traumatic brain injury and legal responsibility . . . . 74–82, 124,
281–282

Wolfendale Report . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215

Wollstonecraft, Mary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Wolpe, Dr. Paul Root

balancing individual liberty against 
social standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 177–178

biographical information . . . . . . . . . . . . . . . . . . . . . . . 134, 329

cochlear implants . . . . . . . . . . . . . . . . . . . . 180–181, 185–186

incremental ethics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176

NEUROETHICS: MAPPING THE FIELD • 366

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 366



physiotechnologies . . . . . . . . . . . . . . . . . . . . . . . 159–191, 285

species-typical functioning . . . . . . . . . . . . . . . . . . . . . 170–171

Y
Yates, Andrea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78, 80

Z
Zero to Three . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232

INDEX • 367

9_index_pp333-365rr.qxd  1/17/2003  10:39 AM  Page 367



C re d i t s :

Cover: Logo by Alex Atkins Design, Inc.

Pages: 1, 4, 12, 15, 17, 22, 23, 27, 31, 35, 37, 41, 62, 67, 76, 83, 96, 97,

111, 133, 135, 145, 153, 160, 172, 195, 197, 210, 213, 218, 225, 239,

251, 258, 269, 275, 278, 289; photographs © 2002, Scott Lasky Photo.

Page 65: Courtesy of Daniel Schacter.

Page 136: Image from Journal of Neuroscience, November 1, 1997; 17

(21):8491-7. © 1997, Society for Neuroscience.  Used by permission of

the publisher.

Pages 139, 142, 168, 188: Courtesy of Steven Hyman.

Page 163: Photograph courtesy of A. L. Nicolelis.

Page 165: Cartoon by Nick Anderson © 2002, The Washington Post. Used

by permission of the publisher.



C O N F E R E N C E

P R O C E E D I N G S

MAY 13-14, 2002

SAN FRANCISCO, CALIFORNIA

Neuroethics: Mapping the Field

MAY 13-14, 2002

BRAIN SCIENCE AND SELF
• Neural Basis of Social Behavior

• Neuroconscience: Neural Basis of Morality

• Reductionism and Emergence

• Gaging Ethics

BRAIN SCIENCE AND SOCIAL POLICY
• Seven Sins of Memory

• Brain Injury and Legal Responsibility

• Neuroethics and ELSI

ETHICS OF NEW BRAIN KNOWLEDGE

ETHICS AND PRACTICE OF BRAIN SCIENCE
• Issues in Pyschopharmacology

• Ethical Challenges in Alzheimer’s Disease

• How Far Will the Term "Enhancement" Get Us?

• Neurotechnology, Cyborgs, and Sense of Self

ARE THERE THINGS WE’D RATHER NOT KNOW?

BRAIN SCIENCE AND PUBLIC DISCOURSE
• Public Understanding of Science

• Let’s Start With the Brain

• The Pope, the Rabbi, The Scientist

MAPPING THE FUTURE OF NEUROETHICS
• From Plato’s Republic to Today

• Conference Summary

• Future of Neuroethics

NEW YORK • WASHINGTON, D.C.
www.dana.org


	Table of Contents



