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THE EXPERIENTIAL FUTURE OF THE LAW
Adam J. Kolber’

ABSTRACT

Pain, suffering, anxiety, and other experiences are fundamentally
important to civil and criminal law. Despite their importance, we have limited
ability to measure experiences, even though legal proceedings turn on such
measurements every day. Fortunately, technological advances in neuroscience
are improving our ability to measure experiences and will do so more
dramatically in what I call “the experiential future.”

In this Article, I describe how new technologies will improve our
assessments of physical pain, emotional distress, and a variety of psychiatric
disorders. I also describe more particular techniques to help determine
whether: (1) a patient is in a persistent vegetative state, (2) a placebo
treatment relieves pain, (3) an alleged victim has been abused as a child, (4)
an inmate being executed is in pain, (5) an interrogatee has been tortured, and
more. 1 argue that as new technologies emerge to better reveal people’s
experiences, virtually every area of the law should do more to take these
experiences into account.

* Professor of Law, Brooklyn Law School. For helpful comments, I thank Vania Apkarian, Anita
Bemstein, Michael Cahill, Glenn Cohen, Einer Elhauge, Martha Farah, Howard Fields, Cynthia Godsoe, John
C.P. Goldberg, Stuart Green, Daniel Hackman, Claire Hill, Kyron Huigens, Joshua Kleinfeld, Ivy Lapides,
Maggie Lewis, Dan Markel, Jonathan Marks, Allan McCay, Michael Meaney, Jennifer Mnookin, Amanda
Pustilnik, Alice Ristroph, Robert Sapolsky, Larry Solan, Dayalan Srinivasan, Moshe Szyf, Nelson Tebbe,
Gustavo Turecki, as well as participants at conferences and colloquia at Brooklyn Law School, Columbia
University, Dalhousie University, Harvard Law School, the Oxford Centre for Functional MRI of the Brain,
the Oxford Uehiro Centre for Practical Ethics, University College London, the University of Arizona, the
University of Minnesota, and the University of California, Irvine. This project was generously supported by
Brooklyn Law School and the University of San Diego School of Law.
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INTRODUCTION

Subjective experience is fundamentally important to the law. We craft laws
to make us feel happier and safer and help us avoid conflicts that cause misery
and grief. When conflicts inevitably arise, litigants frequently claim that they
have been wrongfully made to feel pain, sadness, fear, or anxiety. The
outcomes of legal adjudication can also cause negative experiences, as when
courts issue injunctions or sentence offenders to prison. There are few
generalizations that apply to the law as a whole, but one is that virtually every
aspect of the law affects people’s feelings, emotions, and other experiences.

Though our experiences are critically important to the law, they cannot be
observed directly. People try to express their feelings and emotions, but we are
suspicious of their claims, especially when they have financial incentives to lie
or exaggerate. Even when speaking truthfully, the nature and intensity of
one’s feelings are very difficult to convey. Despite our limited ability to judge
the experiences of others, legal proceedings turn on such judgments every day.

Fortunately, technological advances in neuroscience are beginning to
provide more accurate methods of measuring experiences. In 2007, I described
how, in principle, brain imaging techniques could be used to more objectively
assess a litigant’s pain.! One year later, a patent was granted on an alleged
method of using brain imaging to measure pain.” During that same year, brain
imaging evidence of pain was readied for battle in a worker’s compensation
dispute, though the case settled soon thereafter.” In early 2010, the Applied
fMRI Institute became the first commercial enterprise to offer brain scanning
services to assess pain.' And pain is just one of the many experiences, like

1 Adam J. Kolber, Pain Detection and the Privacy of Subjective Experience, 33 AM. J.L. & MED. 433
(2007) [hereinafter Kolber, Pain Detection]; see also Henry T. Greely, Prediction, Litigation, Privacy, and
Property: Some Possible Legal and Social Implications of Advances in Neuroscience, in NEUROSCIENCE AND
THE LAw 114, 141-42 (Brent Garland ed., 2004) (noting the possibility that neuroimaging could help assess
pain).

2 Objective Determinations of Chronic Pain in Patients, U.S. Patent No. 7,462,155 B2 (filed Oct. 27,
2004) (issued Dec. 9, 2008); see also Brenda Simon, Patent on Pain Detection?, LAW & BIOSCIENCES BLOG
(Jan. 28, 2009), http://blogs.law.stanford.edu/lawandbiosciences/2009/01/28/patent-on-pain-detection
(discussing the patent).

3 Greg Miller, Brain Scans of Pain Raise Questions for the Law, 323 SCIENCE 195 (2009) (describing
how parties sought expert witnesses to testify about fMRI evidence purportedly showing that an employee’s
chemical burns caused him chronic pain).

4 At least, I am not aware of any other company that has previously offered such services. See Services,
APPLIED FMRI INSTITUTE, http://www.appliedfmri.org/services.html (last visited Feb. 5, 2011) [hereinafter
APPLIED FMRI INSTITUTE]. Applied fMRI no longer advertises brain-based pain assessment on its website, id.,
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distress, depression, and anxiety, for which we are working to develop more
objective measurements. While there is much debate about when these
technologies will be ready for courtroom use, litigants will no doubt seek to
introduce such evidence in the near future.

In this Article, I describe some of the ways in which new technologies are
shifting the way we measure experiences and will continue to do so more
dramatically over the next thirty years. I discuss in general terms how new
technologies may improve our assessments of physical pain, pain relief,
emotional distress, and a variety of psychiatric disorders. I also discuss more
particular applications of such technologies to assess whether: (1) a patient is
in a persistent vegetative state, (2) a placebo treatment relieves pain, (3) an
alleged victim has been abused as a child, (4) an inmate being executed is in
pain, (5) an interrogatee has been tortured, and others.

My central claim is that as new technologies emerge to better reveal
people’s experiences, the law ought to do more to take these experiences into
account. In tort and criminal law, we often ignore or downplay the importance
of subjective experience. This is no surprise. During the hundreds of years in
which these bodies of law developed, we had very poor methods of making
inferences about the experiences of others. As we get better at measuring
experiences, however, | make the normative claim that we ought to change
fundamental aspects of the law to take better account of people’s experiences.

In Part I, “The Importance of Subjective Experience,” I briefly explain why
subjective experience is so important to the law. Indeed, if classical
utilitarianism is correct, everything of value depends on subjective experience,
and the law should help us maximize good experiences. But even if classical
utilitarians overstate the importance of subjective experience, the nature and
quality of our experiences are undoubtedly critical to any account of what
makes our lives valuable. For the law to connect with the important aspects of
our lives, it must attend to subjective experience.

While some of the most exciting technologies to help us assess experiences
are nowhere near ready for forensic use, in Part II, “The Experiential Present,”
I describe some of the assessment technologies already available in our
primitive experiential present. For example, though we do not typically think

but such assessments are now being marketed by Chronic Pain Diagnostics, Inc., see Pain Measurement
Through Objective Testing, CHRONIC PAIN DIAGNOSTICS, INC., https:/chronicpd.com/Home html (last visited
Feb. 5,2011).
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that an X-ray of a broken leg reveals subjective experience, it surely tells us
something about a person’s pain. Emerging technologies will enable us to
make inferences about others’ experiences more frequently and with greater
precision. These technologies may never be perfect. But they don’t have to
be. They need only be cost-effective supplements to the very crude methods
we use today.

In Part I1I, “The Experiential Future,” 1 argue that as better methods of
measuring experiences emerge, they can and should revolutionize many areas
of civil and criminal litigation. In the tort context, this argument is easy to
make. Both current law and our best theories of tort law treat experiences like
pain and suffering as generally relevant to damage assessments. If we remain
consistent with this prevailing view in the future, the content of the law should
change in rather dramatic ways. Instead of the rough proxy measures of
experience that have become embedded in the law over many years, we can
turn to new technologies that help us measure experience more directly.

In criminal justice contexts, by contrast, there is a conflict between
prevailing law and our best theories of why we punish offenders. Prevailing
law suggests that we can generally ignore victim and offender experiences or
consider them to a very limited degree. I will argue that prevailing law is
misguided and inconsistent with our best efforts to justify punishment. If we
seek just punishment practices, then we must consider subjective experience
more than we do now. The experiential future will make it easier to measure
both the amount of harm caused by crime perpetrators and the amount of
punishment they should subsequently receive.

Given the breadth of this Article, I can only scratch the surface of the many
areas of the law that should change in the experiential future (and in many
cases, I refer readers to more detailed discussion that I have provided
elsewhere). But this Article will paint a picture of what the future will look
like if the law pays better attention to subjective experience, as I argue it
should. While dramatic technological advances are still some time away,
thinking about our experiential future, I argue, can help us better understand
and apply the law even today.

Oliver Wendell Holmes famously remarked that “[t]he life of the law has
not been logic: it has been experience.”” Quite inadvertently, Holmes’s

5 OLIVER WENDELL HOLMES, THE COMMON LAW 3 (Harvard Univ. Press 2009) (1881). Holmes argued
that judges decide cases pragmatically and are influenced by their prejudices and life experiences. Judges do
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comment also applies to our experiential future, for the life of the law largely
has been and will continue to be about measuring, monitoring, manipulating,
permitting, and prohibiting certain experiences. In the experiential future, we
will have better measures of subjective experience and plenty of reason to
revise the law to focus more directly and explicitly on those experiences.

I. THE IMPORTANCE OF SUBJECTIVE EXPERIENCE

When crafting law, we implicitly make value judgments about the
importance of subjective experience. Consider two prominent views of tort
law. On one view, tort law promotes corrective justice. Those who tortiously
cause injury must compensate their victims to make them whole.® To decide
what it means to make a victim whole, we must make a value judgment. If we
require tortfeasors to compensate victims for their pain and suffering, we have
implicitly decided that those experiences have disvalue.

Alternatively, suppose that tort law is supposed to deter bad behavior. If
so, we seek to prohibit activities when their expected costs exceed their
expected benefits. We use tort law to encourage people to internalize the risks
of harm they create by forcing them to pay for those harms should they arise.’
To do this, we must decide what outcomes count as costs that must be
internalized. If we require tortfeasors to internalize the costs of the pain and
suffering they cause, we have implicitly decided that those experiences have
disvalue. In other words, under some widely held views of tort law, we must
decide whether or not experiential harms matter.®

Classical utilitarians have a clear answer. On their view, experiences are
all that ultimately matter. The good—that which is of value—consists in
experiences like happiness and pleasure, while the bad—that which is of
disvalue—consists in experiences like sadness and pain.9 To choose the
morally correct action, including the right law or policy, we should try to

not, as many theorists claimed, formalistically deduce outcomes in particular cases by applying case facts to
the law. See Moses J. Aronson, Book Review, 20 TEX. L. REV. 118 (1942) (reviewing MAX RADIN, LAW AS
LoaIC AND EXPERIENCE (1940)) (discussing controversy over the proper interpretation of Holmes’s statement).

6 See David W. Leebron, Final Moments: Damages for Pain and Suffering Prior to Death, 64 N.Y.U. L.
REV. 256, 271 (1989) (discussing the corrective justice rationale for tort law).

7 See, e.g., Ronen Perry, Re-Torts, 59 ALA. L. REV. 987, 990 (2008) (stating that, from an economic
perspective, the primary objective of tort law is to deter behavior that unjustifiably risks causing harm).

8 [ discuss these and other possible goals of tort law in more detail in Part IILA infra.

9 See, e.g., JAMES GRIFFIN, WELL-BEING: ITS MEANING, MEASUREMENT, AND MORAL IMPORTANCE 7-8
(1986); WILL KYMLICKA, CONTEMPORARY POLITICAL PHILOSOPHY 13 (2d ed. 2002).
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maximize net happiness or pleasure. Though difficult to implement, the
formula is extraordinarily generalizable, applying to everything we do. If the
classical utilitarian view is correct, nothing is more important to the law than
experiences because all value depends on experiences.lo

Classical utilitarians may oversimplify our experiential palette. We value
other more complicated experiences like empathy, creativity, and spontaneity
that are not easily categorized as kinds of happiness or pleasure. But the core
idea behind classical utilitarianism—that everything of value depends on our
experiences—has substantial appeal. Many of our life goals revolve around
obtaining certain kinds of experiences. For most of human history, daily life
has been consumed with efforts to avoid the pains of hunger and thirst. Even
those who are well nourished strive to avoid chronic pain and emotional
distress. We cannot explain why these experiences are bad solely in terms of
some other potential locus of disvalue, like a deprivation of liberty. A solitary
person can still have bad experiences, even when no one interferes with his

liberty.

By contrast, to enjoy anything, including some liberty, we must experience
it. That which is entirely outside our range of experiences cannot affect us, at
least not in any way that we ever come to recognize.11 We cannot value
liberties that no one is aware of; such liberties are only valuable, if at all, in a
very impersonal way. Perhaps nothing is of value without a person to value it,
and some fact about the world that never enters conscious experience has no
one to value it. In a world without creatures that have experiences—a world of
sophisticated but unfeeling robots, for example—we might think there is
nothing of value at all.

The idea that value consists solely of subjective experience has been
sharply attacked, however. Robert Nozick famously proposed a thought
experiment intended to elicit the intuition that more things in fact matter to us

10" T am describing classical utilitarians as value hedonists rather than welfare hedonists. Value hedonists
believe that “pleasure is the only intrinsic good and pain the only intrinsic evil.” SHELLY KAGAN, NORMATIVE
ETHICS 31 (1998). Welfare hedonists believe that our well-being—the quality of our own lives—depends only
on experiences, while acknowledging (contra value hedonists) that there are other forms of value in the world,
like ethical value or the value of mathematical truths, that do not depend solely on experiences. See id.

11" Sge JAMES HILLMAN & MICHAEL VENTURA, WE'VE HAD A HUNDRED YEARS OF PSYCHOTHERAPY AND
THE WORLD’S GETTING WORSE 62 (1993) (“[W]hat we are really, and the reality we live, is our psychic
reality . . . .”); John Bronsteen et al., Welfare as Happiness, 98 Geo. L.J. 1583, 1594-95 (2010).
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than just experiences.12 Nozick asked us to imagine being connected to a
machine that can give us any set of experiences we want:

Suppose there were an experience machine that would give you any
experience you desired.  Superduper neuropsychologists could
stimulate your brain so that you would think and feel you were
writing a great novel, or making a friend, or reading an interesting
book. All the time you would be floating in a tank, with electrodes
attached to your brain. Should you plu%3 into this machine for life,
preprogramming your life’s experiences?

Before we answer, Nozick put aside some concerns that are not relevant to the
thought experiment:

If you are worried about missing out on desirable experiences, we can
suppose that business enterprises have researched thoroughly the
lives of many others. You can pick and choose from their large
library or smorgasbord of such experiences, selecting your life’s
experiences for, say, the next two years. After two years have
passed, you will have ten minutes or ten hours out of the tank, to
select the experiences of your next two years. Of course, while in the
tank you won’t know that you’re there; you’ll think it’s all actually
happening. Others can also plug in to have the experiences they
want, so there’s no need to stay unplugged to serve them.

Despite the machine’s ability to give us whatever experiences we might want,
Nozick argued that we would not plug in to it. According to Nozick, the fact
that we would not connect is evidence that we in fact value more things than
just experiences. “Perhaps what we desire,” he claimed, “is to live...in
contact with reality.”"’

Nozick’s thought experiment is widely treated as a thorough refutation of
the view that experiential states are all that matter.'® As I have argued
elsewhere,'” however, the thought experiment is hardly so successful. Even if

12" ROBERT NOZICK, ANARCHY, STATE, AND UTOPIA 42-45 (1974). Nozick’s thought experiment builds
on a similar one proposed by J. J. C. Smart. See J. J. C. Smart, An Qutline of a System of Utilitarian Ethics, in
UTILITARIANISM: FOR AND AGAINST 1, 19-22 (J. J. C. Smart & Bernard Williams eds., 1973).

13 Smart, supra note 12, at 42.

14 Jd at42-43.

IS Jd at4s.

16 See, e.g., KYMLICKA, supra note 9, at 13.

17 Adam Kolber, Mental Statism and the Experience Machine, BARD J. SOC. SCI., Winter 1994-95, at 10
[hereinafter Kolber, Mental Statism]; see also Adam J. Kolber, Therapeutic Forgetting: The Legal and Ethical
Implications of Memory Dampening, 59 VAND. L. REv. 1561, 1605 n.226 (2006).
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most people would say that they would not connect to an experience machine,
we cannot necessarily treat such responses as reflecting people’s considered
judgments. In particular, we may be biased by the particular formulation of the
thought experiment. For example, people may simply prefer the set of
experiences in the world that they currently inhabit over the set of experiences
they anticipate having if they were connected to an experience machine. Their
intuitive reactions to the thought experiment may reflect a bias for our status
quo experiences, rather than a deep, meaningful preference for the non-
experiential value of living in the real world.

To illustrate our status quo bias, I have argued, we should consider the
experience machine scenario in reverse, thereby switching the status quo.18
Suppose that you were told that you are currently hooked up to an experience
machine. All of your friends and family do not really exist and all of your
accomplishments up to this point never actually happened. Instead, in the real
world, you are someone else who has different friends, family, and
accomplishments than you currently perceive yourself to have. Moreover, you
are told that your life in the real world has significantly worse experiences than
your current life on the machine (otherwise you would not have connected in
the first place). Indeed, for all you know, you may in fact be connected to an
experience machine right now."” The revised formulation of the question is:
would you disconnect if you believed that you were currently connected to an
experience machine?”®

While most people share Nozick’s original intuition that they would not
connect to the machine, far fewer would disconnect from a machine to which
they were already connected. Indeed, some recent work in experimental
philosophy tested this intuition by asking subjects a reverse-experience-
machine question like the one I proposed. Depending on how life off of the
experience machine was described in the experiment, between 46% and 87%
of subjects would remain connected to an experience machine.”! Given that
many of us would remain connected to an experience machine to which we
were already connected, Nozick’s original formulation of the thought
experiment may elicit, at least to some extent, a preference for our status quo

18 Kolber, Mental Statism, supra note 17, at 15.

19 Id
20 Id
21 Felipe De Brigard, If You Like It, Does It Matter if It’s Real?, 23 PHIL. PSYCHOL. 43, 47-48 (2010).
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mode of living rather than a considered judgment that more matters to us than
just experiences.

Still, even if Nozick’s thought experiment fails to clearly establish that we
care about more than just subjective experience, we may indeed care about
other things. Robert Hare pointed out that we prefer to live in a world in which
our spouses are faithful, even if we never discover their adultery and even if
the adultery has no effect on our subjective experience.”” Once again, our
intuitions in Hare’s example may be biased by the thought experiment or just
be plain wrong, but it is very difficult to prove that experiences are all that
matter.

Importantly, however, nothing I will say about the experiential future
depends on the claim that experiences are the only things that matter. Though I
have sought to show that subjective experience is very important to our lives,
we may, rightly or wrongly, care about other things as well. What is
indisputable is that some experiences are valuable and some are disvaluable.
As Shelly Kagan has stated, “[P]retty much everyone believes at least this
much: the presence of pleasure and the absence of pain is at least one
component of well-being. (It is quite hard to deny this. The value of pleasure
and the disvalue of pain seem virtually self-evident to anyone experiencing
them.)”23 Martha Nussbaum, for example, has offered a rather objective list of
“functional capabilities” that she takes to be central to human life;* still, many
of the capabilities she lists are intimately connected to human experience, like
“In]ot having one’s emotional development blighted by overwhelming fear and
anxiety, or by traumatic events of abuse or neglect.” Even deontologists
must count experiences as sources of value or disvalue “if only to flesh out the
‘duty of beneficence’ that is standardly included among the ‘right things’ to be

22 R. M. HARE, ESSAYS ON PHILOSOPHICAL METHOD 131 (1971).

2 KAGAN, supra note 10, at 30; see also Thomas M. Scanlon, The Moral Basis of Interpersonal
Comparisons, in INTERPERSONAL COMPARISONS OF WELL-BEING 17, 23 (Jon Elster & John E. Roemer eds.,
1991) (recognizing conscious states as among the things that are important to us), Peter Railton, Alienation,
Consequentialism, and the Demands of Morality, 13 PHIL. & PUB. AFF. 134, 149 (1984) (identifying
“happiness, knowledge, purposeful activity, autonomy, solidarity, respect, and beauty” as “intrinsically”
valuable); ¢f. DEREK PARFIT, REASONS AND PERSONS 4 (1984) (stating that, even for objective theories of self-
interest, “happiness and pleasure are at least part of what makes our lives go better for us, and misery and pain
are at least part of what makes our lives go worse™).

24 MARTHA C. NUSSBAUM, WOMEN AND HUMAN DEVELOPMENT: THE CAPABILITIES APPROACH 78-80
(2000).

25 Id at79.
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26 _ . . )
done.”™ If subjective experience is even instrumentally relevant to one’s

theory of the good, one cannot entirely ignore our experiential future.

So long as pain and suffering are generally disvaluable (even if other things
are disvaluable too), we must consider them when crafting law and
adjudicating cases. To return to the discussion of tort law, if tort law is
supposed to promote corrective justice, defendants who tortiously cause pain
and suffering must compensate plaintiffs for those bad experiences. Similarly,
if tort law is supposed to optimally deter bad activities, then defendants who
risk excessive experiential harms must compensate plaintiffs for those bad
experiences.27 Thus, on any prevailing view of tort law, subjective experience
matters. Of course, to the extent that measuring subjective experience in
individual cases is impossible or cost prohibitive, we have to settle for second-
best solutions. But as new technologies facilitate measurement, our second-
best solutions become less and less defensible.

II. THE EXPERIENTIAL PRESENT

We already have some technologies that help us assess the experiences of
other people. When we see an X-ray of a shattered leg, for example, we can
generally infer that the person with the shattered leg was in great pain soon
after his injury. Traditional diagnostic imaging, however, provides only weak
and inexact evidence about our experiences. For example, many people with
genuine back pain have no abnormal anatomical findings, while many people
without back pain do show spine-related abnormalities.”®

While courts wrestled at first with decisions to admit diagnostic images,”
today courts regularly admit X-rays, CT scans, and MRIs to provide insight
into the extent of a person’s pain and suffering.30 Advances in imaging

26 Robert E. Goodin, Utility and the Good, in A COMPANION TO ETHICS 241, 241 (Peter Singer ed., 1991).

2T To give people proper incentives, we should focus not on the actual harms they cause but on the harms
they should have anticipated. Nevertheless, our best evidence of what harms ought to have been expected will
often depend on the actual harms that occur. See infia Part IILA.

28 See Gina Kolata, With Costs Rising, Treating Back Pain Often Seems Futile, N.Y. TIMES, Feb. 9, 2004,
at Al (noting a researcher’s claim that “[a] variety of studies have suggested that in 85 percent of cases it is
impossible to say why a person’s back hurts™).

2% See Anthony R. Benedetto, Not Just “X-Rays” Today: Recommendations for Admissibility of Modern
Radiology Images, 49 S. TEX. L. REv. 113, 12627 (2007); Stacey A. Tovino, Imaging Body Structure and
Mapping Brain Function: A Historical Approach, 33 AM. J.L. & MED. 193, 20915 (2007).

30 See, e.g., Jack E. Hubbard & Samuel D. Hodge, Jr., “Show Me the Pain”: Limitations and Pitfalls of
Medical Imaging of the Low Back, 14 MiCH. ST. U.J. MED. & L. 129 (2010) (describing a variety of diagnostic
imaging tests that sometimes provide good evidence of low back pain).
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technology may eventually provide far better evidence of people’s subjective
states by focusing less on body tissue like bone and muscle and more on the
brain, where we process most of the information related to our experiences. In
this Part, I briefly describe some of the technologies that can help us infer the
experiences of other people.

A. Measuring Physical Pain

Experiences like pain are private in the following sense: I am a better
authority on what I am immediately experiencing at a given moment than
anyone else.’! 1 know how I am feeling through introspection, while others
have to make inferences about my experiences based on my behavior or other
indirect clues. These inferences may be wrong. A person who seems to be in
pain may be lying to gain a favorable settlement or to avoid work obligations.
Others, like stroke victims or young children, may be incapable of expressing
their feelings.”

Doctors and researchers have long sought to make more accurate
assessments of pain. For example, clinicians regularly ask patients to rate their
pain on a scale from 0 to 10, where 10 is the worst pain imaginable.33 But two
people who experience pain of the same intensity may nevertheless refer to
their pain with different numbers. Among other reasons, one patient may have
a very vivid imagination about the worst pain imaginable and, therefore,

31 [ call this the “Walking in Memphis” principle. In a song of the same name, singer Marc Cohn asks,
“[D]o I really feel the way I feel?” MARC COHN, Walking in Memphis, on MARC COHN (Atlantic Records
1991). The answer is, “yes,” he really does feel the way he feels. In fact, it is arguably impossible for it to be
otherwise. I discuss the topic of neuroscience and pain measurement in more detail in Kolber, Pain Detection,
supra note 1.

32 We must nevertheless make judgments under uncertainty about the pain of creatures that cannot
communicate. For example, Nebraska controversially banned the abortion of fetuses at twenty weeks’
gestational age, citing a legislative finding that such fetuses may experience pain. Pain-Capable Unbom Child
Protection Act, NEB. REV. STAT. § 28-3,104 (2010). Even soon after we are born, there is disagreement about
the nature of the pain we experience. See, e.g., Janice Lander et al., Comparison of Ring Block, Dorsal Penile
Nerve Block, and Topical Anesthesia for Neonatal Circumcision, 278 JAMA 2157, 2161 (1997)
(recommending that newborns receive anesthesia prior to circumcision). And, of course, there are continuing
debates over the moral and legal significance of the pain of nonhuman animals. See Adam Kolber, Note,
Standing Upright: The Moral and Legal Standing of Humans and Other Apes, 54 STAN. L. REV. 163, 182-88
(2001) (describing Peter Singer’s view that we must give equal consideration to the interests of all creatures
that experience pain). All of these issues will be better informed in the experiential future.

33 See, e.g., PATRICK WALL, PAIN: THE SCIENCE OF SUFFERING 1112 (2000); Eric Eich et al., Questions
Concerning Pain, in WELL-BEING: THE FOUNDATIONS OF HEDONIC PSYCHOLOGY 155, 162 (Daniel Kahneman
et al. eds., 1999).
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systematically rate his pain lower than someone else with a less vivid
imagination.

Despite the notorious difficulties of making intersubjective assessments of
experience,”* we nevertheless make them every day. When we observe a child
cry, we infer that the child is in pain. When we see a litigant laboriously
hobble up to the witness stand, we infer that he is having difficulty moving or
at least wants to seem that way. If intersubjective experiential assessments
were entirely impossible, we would be hard-pressed to justify our current tort
practices.

New technologies will never eliminate the difficulties of making
intersubjective assessments. In the future, however, our assessments of others’
experiences will improve. In recent years, researchers have made tremendous
strides in identifying neural correlates of the experience of pain.”> Some of
these techniques use functional magnetic resonance imaging (fMRI) of the
brain, which is similar to the more familiar structural MRI of the brain that
hospitals have been using for over twenty years.’® While structural MRI
reveals brain anatomy, like whether a person has a tumor or signs of a head
injury, fMRI reveals which portions of a person’s brain are especially active
under particular conditions.”’

When imaging brain function in subjects experiencing pain, researchers
observe increased activation in specific parts of the brain, including certain
regions of the cortex.’”® The amount of activation observed depends on the
intensity of the pain.”® For example, one team of researchers had subjects

34 See, e.g., GRIFFIN, supra note 9, at 106-24; Scanlon, supra note 23, at 17.

35 See, e.g., David Borsook & Lino Becerra, Functional Imaging of Pain and Analgesia—A Valid
Diagnostic Tool?, 117 PAIN 247 (2005); Robert C. Coghill et al., Pain Intensity Processing Within the Human
Brain: A Bilateral, Distributed Mechanism, 82 J. NEUROPHYSIOLOGY 1934 (1999); E. A. Moulton et al,,
Regional Intensive and Temporal Patterns of Functional MRI Activation Distinguishing Noxious and
Innocuous Contact Heat, 93 J. NEUROPHYSIOLOGY 2183 (2005); Carlo A. Porro, Functional Imaging and
Pain: Behavior, Perception, and Modulation, 9 NEUROSCIENTIST 354, 357 (2003); 1. Tracey, Imaging Pain,
101 BRIT. J. ANAESTHESIA 32 (2008).

36 See Hubbard & Hodge, supra note 30, at 149 (noting that MRI was approved by the FDA in 1986).

37 JAMIE WARD, THE STUDENT’S GUIDE TO COGNITIVE NEUROSCIENCE 49—56 (2006).

3 See, e.g, Pierre Rainville ot al., Pain Affect Encoded in Human Anterior Cingulate but Not
Somatosensory Cortex, 277 SCIENCE 968, 969 (1997) (using positron emission tomography to support
“previous findings of significant pain-related activations” in the primary and secondary somatosensory
cortices, the rostral insula, and the anterior cingulate cortex); Tor D. Wager et al., Placebo-Induced Changes in
JfMRI in the Anticipation and Experience of Pain, 303 SCIENCE 1162, 1162 (2004) (“Pain responsive regions,
or the ‘pain matrix,” include thalamus, somatosensory cortex, insula, and anterior cingulate cortex.”).

39 See Coghill et al., supra note 35, at 1936; Porro, supra note 35, at 357.
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touch a hot piece of metal and report the pain they experienced using a 1-to-10
pain scale.* Based on subjects’ self-reported pain, each subject was placed
into a high, medium, or low pain sensitivity group. Subjects were later
exposed to the same heat stimulus during an fMRI scan. Consistent with their
self-reports, subjects in the high sensitivity group, on average, showed greater
activation in the parts of the brain used to process pain than did the subjects in
the low sensitivity group.*

More recently, researchers have shown how the amount of brain activity in
the insula closely correlates with the subjective pain reports of individual
subjects.42 A team of researchers describing the work state that “the brain
activity . . . in this insular region reflects the magnitude of subjective pain
every time a participant|[] indicates that individual’s perceived magnitude of
pain, with a linear correlation between brain activity and magnitude of
subjective perception.”” That’s precisely the kind of work that may someday
lead fMRI evidence of pain into the courtroom.

While the research I have so far described focuses on acute pain,
researchers have also used neuroimaging to identify structural changes in the
brain associated with chronic pain.44 In a 2004 study, Vania Apkarian and
colleagues used traditional MRI to identify structural differences in the brains
of a group of people with chronic back pain compared to the brains of a group
without back pain.45 On average, the group with chronic back pain had a lower
volume of neocortical grey matter than did the pain-free group.46 Moreover,

40 Robert C. Coghill et al., Neural Correlates of Interindividual Differences in the Subjective Experience
of Pain, 100 PROC. NAT’L ACAD. ScL. 8538, 8538 (2003).

41 Id. at 8539-42.

42 See M. N. Baliki et al., Parsing Pain Perception Between Nociceptive Representation and Magnitude
Estimation, 101 J. NEUROPHYSIOLOGY 875, 880 fig.4 (2009).

43 A. Vania Apkarian et al., Pain and the Brain: Specificity and Plasticity of the Brain in Clinical
Chronic Pain, 152 PAIN (SUPP. 3) S49, S50 (2011); see also Andre Marquand et al., Quantitative Prediction of
Subjective Pain Intensity from Whole-Brain fMRI Data Using Gaussian Processes, 49 NEUROIMAGE 2178
(2010) (using fMRI brain data and machine learing algorithms to predict the level of pain an individual
subject will report from a painful stimulus).

4 See Karen D. Davis, Recent Advances and Future Prospects in Neuroimaging of Acute and Chronic
Pain, 1 FUTURE NEUROLOGY 203 (2006); Ame May, Chronic Pain May Change the Structure of the Brain,
137 PAIN 7, 12 (2008).

45 A. Vania Apkarian et al., Chronic Back Pain Is Associated with Decreased Prefrontal and Thalamic
Gray Matter Density, 24 J. NEUROSCIENCE 10410, 1041011 (2004).

48 Id at 10410-13.
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the study identified a positive relationship between how long subjects had
chronic pain and how much brain volume they lost.*

Perhaps most impre