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More Advance Praise for Brainwashed

“An authoritative, fascinating argument for the centrality of mind in what, doubtless prematurely, has been called the era of the brain.”

—Peter D. Kramer, author of Listening to Prozac

“Brainwashed provides an engaging and wonderfully lucid tour of the many areas in which the progress and applications of neuroscience are currently being overstated and oversold. Some of the hyping of neuroscience appears fairly harmless, but more than a little of it carries potential for real damage—especially when it promotes erroneous ideas about addiction and criminal behavior. The book combines clearheaded analysis with telling examples and anecdotes, making it a pleasure to read.”

—Hal Pashler, Distinguished Professor of Psychology and Cognitive Science, University of California, San Diego

“Satel and Lilienfeld have produced a remarkably clear and important discussion of what today’s brain science can and cannot deliver for society. As a neuroscientist, I confess that I also enjoyed their persuasive skewering of hucksters whose misuse of technology in the courtroom and elsewhere is potentially damaging not only to justice but also to the public understanding of science.”

—Dr. Steven E. Hyman, Director of the Stanley Center for Psychiatric Research at the Broad Institute of MIT and Harvard and Former Director of the National Institute of Mental Health

“There is a widespread belief that brain science is the key to understanding humanity and that imaging will X-ray our minds, revealing why we buy things and whether we are telling the truth and answering questions about addiction, criminal responsibility, and free will. Brainwashed is a beautifully written, lucid dissection of these exaggerated claims, informed by a profound knowledge of current neuroscience. It is essential reading for anyone who wants a balanced assessment of what neuroscience can and cannot tell us about ourselves.”

—Raymond Tallis, author of Aping Mankind: Neuromania, Darwinitis and the Misrepresentation of Humanity
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INTRODUCTION

Losing Our Minds in the Age of Brain Science

YOU’VE SEEN THE HEADLINES: This is your brain on love. Or God. Or envy. Or happiness. And they’re reliably accompanied by articles boasting pictures of color-drenched brains—scans capturing Buddhist monks meditating, addicts craving cocaine, and college sophomores choosing Coke over Pepsi. The media—and even some neuroscientists, it seems—love to invoke the neural foundations of human behavior to explain everything from the Bernie Madoff financial fiasco to slavish devotion to our iPhones, the sexual indiscretions of politicians, conservatives’ dismissal of global warming, and even an obsession with self-tanning.1

Brains are big on campus, too. Take a map of any major university, and you can trace the march of neuroscience from research labs and medical centers into schools of law and business and departments of economics and philosophy. In recent years, neuroscience has merged with a host of other disciplines, spawning such new areas of study as neurolaw, neuroeconomics, neurophilosophy, neuromarketing, and neurofinance. Add to this the birth of neuroaesthetics, neurohistory, neuroliterature, neuromusicology, neuropolitics, and neurotheology. The brain has even wandered into such unlikely redoubts as English departments, where professors debate whether scanning subjects’ brains as they read passages from Jane Austen novels represents (a) a fertile inquiry into the power of literature or (b) a desperate attempt to inject novelty into a field that has exhausted its romance with psychoanalysis and postmodernism.2

Clearly, brains are hot. Once the largely exclusive province of neuroscientists and neurologists, the brain has now entered the popular mainstream. As a newly minted cultural artifact, the brain is portrayed in paintings, sculptures, and tapestries and put on display in museums and galleries. One science pundit noted, “If Warhol were around today, he’d have a series of silkscreens dedicated to the cortex; the amygdala would hang alongside Marilyn Monroe.”3

The prospect of solving the deepest riddle humanity has ever contemplated—itself—by studying the brain has captivated scholars and scientists for centuries. But never before has the brain so vigorously engaged the public imagination. The prime impetus behind this enthusiasm is a form of brain imaging called functional magnetic resonance imaging (fMRI), an instrument that came of age a mere two decades ago, which measures brain activity and converts it into the now-iconic vibrant images one sees in the science pages of the daily newspaper.

As a tool for exploring the biology of the mind, neuroimaging has given brain science a strong cultural presence. As one scientist remarked, brain images are now “replacing Bohr’s planetary atom as the symbol of science.”4 With its implied promise of decoding the brain, it is easy to see why brain imaging would beguile almost anyone interested in pulling back the curtain on the mental lives of others: politicians hoping to manipulate voter attitudes, marketers tapping the brain to learn what consumers really want to buy, agents of the law seeking an infallible lie detector, addiction researchers trying to gauge the pull of temptations, psychologists and psychiatrists seeking the causes of mental illness, and defense attorneys fighting to prove that their clients lack malign intent or even free will.

The problem is that brain imaging cannot do any of these things—at least not yet.

AUTHOR Tom Wolfe was characteristically prescient when he wrote of fMRI in 1996, just a few years after its introduction, “Anyone who cares to get up early and catch a truly blinding twenty-first-century dawn will want to keep an eye on it.”5 Now we can’t look away.

Why the fixation? First, of course, there is the very subject of the scans: the brain itself. More complex than any structure in the known cosmos, the brain is a masterwork of nature endowed with cognitive powers that far outstrip the capacity of any silicon machine built to emulate it. Containing roughly 80 billion brain cells, or neurons, each of which communicates with thousands of other neurons, the three-pound universe cradled between our ears has more connections than there are stars in the Milky Way.6 How this enormous neural edifice gives rise to subjective feelings is one of the greatest mysteries of science and philosophy.

Now combine this mystique with the simple fact that pictures—in this case, brain scans—are powerful. Of all our senses, vision is the most developed. There are good evolutionary reasons for this arrangement: The major threats to our ancestors were apprehended visually; so were their sources of food. Plausibly, the survival advantage of vision gave rise to our reflexive bias for believing that the world is as we perceive it to be, an error that psychologists and philosophers call naive realism. This misplaced faith in the trustworthiness of our perceptions is the wellspring of two of history’s most famously misguided theories: that the world is flat and that the sun revolves around the earth. For thousands of years, people trusted their raw impressions of the heavens. Yet, as Galileo understood all too well, our eyes can deceive us. He wrote in his Dialogues of 1632 that the Copernican model of the heliocentric universe commits a “rape upon the senses”—it violates everything our eyes tell us.7

Brain scan images are not what they seem either—or at least not how the media often depict them. Nor are brain-scan images what they seem. They are not photographs of the brain in action in real time. Scientists can’t just look “in” the brain and see what it does. Those beautiful color-dappled images are actually representations of particular areas in the brain that are working the hardest—as measured by increased oxygen consumption—when a subject performs a task such as reading a passage or reacting to stimuli, such as pictures of faces. The powerful computer located within the scanning machine transforms changes in oxygen levels into the familiar candy-colored splotches indicating the brain regions that become especially active during the subject’s performance. Despite well-informed inferences, the greatest challenge of imaging is that it is very difficult for scientists to look at a fiery spot on a brain scan and conclude with certainty what is going on in the mind of the person.8

Neuroimaging is a young science, barely out of its infancy, really. In such a fledgling enterprise, the half-life of facts can be especially brief. To regard research findings as settled wisdom is folly, especially when they emanate from a technology whose implications are still poorly understood. As any good scientist knows, there will always be questions to hone, theories to refine, and techniques to perfect. Nonetheless, scientific humility can readily give way to exuberance. When it does, the media often seem to have a ringside seat at the spectacle.

Several years ago, as the 2008 presidential election season was gearing up, a team of neuroscientists from UCLA sought to solve the riddle of the undecided, or swing, voter. They scanned the brains of swing voters as they reacted to photos and video footage of the candidates. The researchers translated the resultant brain activity into the voters’ unspoken attitudes and, together with three political consultants from a Washington, D.C.–based firm called FKF Applied Research, presented their findings in the New York Times in an op-ed titled “This Is Your Brain on Politics.”9 There, readers could view scans dotted with tangerine and neon yellow hot spots indicating regions that “lit up” when the subjects were exposed to images of Hillary Clinton, Mitt Romney, John Edwards, and other candidates. Revealed in these activity patterns, the authors claimed, were “some voter impressions on which this election may well turn.” Among those impressions was that two candidates had utterly failed to “engage” with swing voters. Who were these unpopular politicians? John McCain and Barack Obama, the two eventual nominees for president.

Another much-circulated study, published in 2008, “The Neural Correlates of Hate” came from neuroscientists at University College London. The researchers asked subjects to bring in photos of people they hated—generally ex-lovers, work rivals, or reviled politicians—as well as people about whom subjects felt neutrally. By comparing their responses—that is, patterns of brain activation elicited by the hated face—with their reaction to the neutral photos, the team claimed to identify the neurological correlates of intense hatred. Not surprisingly, much of the media coverage attracted by the study flew under the headline: “ ‘Hate Circuit’ Found in Brain.”

One of the researchers, Semir Zeki, told the press that brain scans could one day be used in court—for example, to assess whether a murder suspect felt a strong hatred toward the victim.10 Not so fast. True, these data do reveal that certain parts of the brain become more active when people look at images of people they hate and presumably feel contempt for them as they do so. The problem is that the illuminated areas on the scan are activated by many other emotions, not just hate. There is no newly discovered collection of brain regions that are wired together in such a way that they comprise the identifiable neural counterpart of hatred.

University press offices, too, are notorious for touting sensational details in their media-friendly releases: Here’s a spot that lights up when subjects think of God (“Religion center found!”), or researchers find a region for love (“Love found in the brain”). Neuroscientists sometimes refer disparagingly to these studies as “blobology,” their tongue-in-cheek label for studies that show which brain areas become activated as subjects experience X or perform task Y. To repeat: It’s all too easy for the nonexpert to lose sight of the fact that fMRI and other brain-imaging techniques do not literally read thoughts or feelings. By obtaining measures of brain oxygen levels, they show which regions of the brain are more active when a person is thinking, feeling, or, say, reading or calculating. But it is a rather daring leap to go from these patterns to drawing confident inferences about how people feel about political candidates or paying taxes, or what they experience in the throes of love.11

Pop neuroscience makes an easy target, we know. Yet we invoke it because these studies garner a disproportionate amount of media coverage and shape public perception of what brain imaging can tell us. Skilled science journalists cringe when they read accounts claiming that scans can capture the mind itself in action. Serious science writers take pains to describe quality neuroscience research accurately. Indeed, an eddy of discontent is already forming. “Neuromania,” “neurohubris,” and “neurohype”—“neurobollocks,” if you’re a Brit—are just some of the labels that have been brandished, sometimes by frustrated neuroscientists themselves. But in a world where university press releases elbow one another for media attention, it’s often the study with a buzzy storyline (“Men See Bikini-Clad Women as Objects, Psychologists Say”) that gets picked up and dumbed down.12

The problem with such mindless neuroscience is not neuroscience itself. The field is one of the great intellectual achievements of modern science. Its instruments are remarkable. The goal of brain imaging is enormously important and fascinating: to bridge the explanatory gap between the intangible mind and the corporeal brain. But that relationship is extremely complex and incompletely understood. Therefore, it is vulnerable to being oversold by the media, some overzealous scientists, and neuroentrepreneurs who tout facile conclusions that reach far beyond what the current evidence warrants—fits of “premature extrapolation,” as British neuroskeptic Steven Poole calls them.13 When it comes to brain scans, seeing may be believing, but it isn’t necessarily understanding.

Some of the misapplications of neuroscience are amusing and essentially harmless. Take, for instance, the new trend of neuroman-agement books such as Your Brain and Business: The Neuroscience of Great Leaders, which advises nervous CEOs “to be aware that anxiety centers in the brain connect to thinking centers, including the PFC [prefrontal cortex] and ACC [anterior cingulate cortex].” The fad has, perhaps not surprisingly, infiltrated the parenting and education markets, too. Parents and teachers are easy marks for “brain gyms,” “brain-compatible education,” and “brain-based parenting,” not to mention dozens of other unsubstantiated techniques. For the most part, these slick enterprises merely dress up or repackage good advice with neuroscientific findings that add nothing to the overall program. As one cognitive psychologist quipped, “Unable to persuade others about your viewpoint? Take a Neuro-Prefix—influence grows or your money back.”14

But reading too much into brain scans matters when real-world concerns hang in the balance. Consider the law. When a person commits a crime, who is at fault: the perpetrator or his or her brain? Of course, this is a false choice. If biology has taught us anything, it is that “my brain” versus “me” is a false distinction. Still, if biological roots can be identified—and better yet, captured on a brain scan as juicy blotches of color—it is too easy for nonprofessionals to assume that the behavior under scrutiny must be “biological” and therefore “hardwired,” involuntary or uncontrollable. Criminal lawyers, not surprisingly, are increasingly drawing on brain images supposedly showing a biological defect that “made” their clients commit murder.

Looking to the future, some neuroscientists envision a dramatic transformation of criminal law. David Eagleman, for one, welcomes a time when “we may someday find that many types of bad behavior have a basic biological explanation [and] eventually think about bad decision making in the same way we think about any physical process, such as diabetes or lung disease.”15 As this comes to pass, he predicts, “more juries will place defendants on the not-blameworthy side of the line.”16 But is this the correct conclusion to draw from neuroscientific data? After all, if every behavior is eventually traced to detectable correlates of brain activity, does this mean we can one day write off all troublesome behavior on a don’t-blame-me-blame-my-brain theory of crime? Will no one ever be judged responsible? Thinking through these profoundly important questions turns on how we understand the relationship between the brain and the mind.

THE mind cannot exist without the brain. Virtually all modern scientists, ourselves included, are “mind-body monists”: they believe that mind and brain are composed of the same material “stuff.” All subjective experience, from a frisson of fear to the sweetness of nostalgia, corresponds to physical events in the brain. Decapitation proves this point handily: no functioning brain, no mind. But even though the mind is produced by the action of neurons and brain circuits, the mind is not identical with the matter that produces it. There is nothing mystical or spooky about this statement, nor does it imply an endorsement of mind-body “dualism,” the dubious assertion that mind and brain are composed of different physical material. Instead, it means simply that one cannot use the physical rules from the cellular level to completely predict activity at the psychological level. By way of analogy, if you wanted to understand the text on this page, you could analyze the words by submitting their contents to an inorganic chemist, who could ascertain the precise molecular composition of the ink. Yet no amount of chemical analysis could help you understand what these words mean, let alone what they mean in the context of other words on the page.

Scientists have made great strides in reducing the organizational complexity of the brain from the intact organ to its constituent neurons, the proteins they contain, genes, and so on. Using this template, we can see how human thought and action unfold at a number of explanatory levels, working upward from the most basic elements. At one of the lower tiers in this hierarchy is the neurobiological level, which comprises the brain and its constituent cells.17 Genes direct neuronal development; neurons assemble into brain circuits. Information processing, or computation, and neural network dynamics hover above. At the middle level are conscious mental states, such as thoughts, feelings, perceptions, knowledge, and intentions. Social and cultural contexts, which play a powerful role in shaping our thoughts, feelings, and behavior, occupy the highest landings of the hierarchy.

Problems arise, however, when we ascribe too much importance to the brain-based explanations and not enough to psychological or social ones. Just as one obtains differing perspectives on the layout of a sprawling city while ascending in a skyscraper’s glass elevator, we can gather different insights into human behavior at different levels of analysis.18

The key to this approach is recognizing that some levels of explanation are more informative for certain purposes than others. This principle is profoundly important in therapeutic intervention. A scientist trying to develop a medication for Alzheimer’s disease will toil on the lower levels of the explanatory ladder, perhaps developing compounds aimed at preventing the formation of the amyloid plaques and neurofibrillary tangles endemic to the disease. A marriage counselor helping a distraught couple, though, must work on the psychological level. Efforts by this counselor to understand the couple’s problems by subjecting their brains to fMRIs could be worse than useless because doing so would draw attention away from their thoughts, feelings, and actions toward each other—the level at which intervention would be most helpful.

This discussion brings us back to brain scans and other representations of brain-derived data. What can we infer from this information about what people are thinking and feeling or how their social world is influencing them? In a way, imaging rekindles the age-old debate over whether brain equals mind. Can we ever fully comprehend the psychological by referring to the neural? This “hard problem,” as philosophers call it, is one of the most daunting puzzles in all of scientific inquiry. What would the solution even look like? Will the parallel languages of neurobiology and mental life ever converge on a common vernacular?19

Many believe it will. According to neuroscientist Sam Harris, inquiry into the brain will eventually and exhaustively explain the mind and, hence, human nature. Ultimately, he says, neuroscience will—and should—dictate human values. Semir Zeki, the British neuroscientist, and legal scholar Oliver Goodenough hail a “ ‘millennial’ future, perhaps only decades away, [when] a good knowledge of the brain’s system of justice and of how the brain reacts to conflicts may provide critical tools in resolving international political and economic conflicts.” No less towering a figure than neuroscientist Michael Gazzaniga hopes for a “brain-based philosophy of life” based on an ethics that is “built into our brains. A lot of suffering, war, and conflict could be eliminated if we could agree to live by them more consciously.”20

It’s no wonder, then, that some see neuroscientists as the “new high priests of the secrets of the psyche and explainers of human behavior in general.”21 Will we one day replace government bureaucrats with neurocrats? Though short on details—neuroscientists don’t say how brain science is supposed to determine human values or achieve world peace—their predictions are long on ambition. In fact, some experts talk of neuroscience as if it is the new genetics, that is, just the latest overarching narrative commandeered to explain and predict virtually all human behavior. And before genetic determinism there was the radical behaviorism of B. F. Skinner, who sought to explain human behavior in terms of rewards and punishments. Earlier in the late nineteenth and twentieth centuries, Freudianism posited that people were the products of unconscious conflicts and drives. Each of these movements suggested that the causes of our actions are not what we think they are. Is neurodeterminism poised to become the next grand narrative of human behavior?

AS a psychiatrist and a psychologist, we have followed the rise of popular neuroscience with mixed feelings. We’re delighted to see laypeople so interested in brain science, and we are excited by the promise of new neurophysiological discoveries. Yet we’re dismayed that much of the media diet consists of “vulgarized neuroscience,” as the science watchdog Neuroskeptic puts it, that offers facile and overly mechanistic explanations for complicated behaviors. We were both in training when modern neuroimaging techniques made their debut. The earliest major functional imaging technique (PET, or positron emission tomography) appeared in the mid-1980s. Less than a decade later, the near wizardry of fMRI was unveiled and soon became a prominent instrument of research in psychology and psychiatry. Indeed, expertise in imaging technology is becoming a sine qua non for graduate students in many psychology programs, increasing their odds of obtaining federal research grants and teaching posts and boosting the acceptance rates of their papers by top-flight journals. Many psychology departments now make expertise in brain imaging a requirement for their new hires.22

The brain is said to be the final scientific frontier, and rightly so, in our view. Yet in many quarters brain-based explanations appear to be granted a kind of inherent superiority over all other ways of accounting for human behavior. We call this assumption “neurocentrism”—the view that human experience and behavior can be best explained from the predominant or even exclusive perspective of the brain.23 From this popular vantage point, the study of the brain is somehow more “scientific” than the study of human motives, thoughts, feelings, and actions. By making the hidden visible, brain imaging has been a spectacular boon to neurocentrism.

Consider addiction. “Understanding the biological basis of pleasure leads us to fundamentally rethink the moral and legal aspects of addiction,” writes neuroscientist David Linden.24 This is popular logic among addiction experts, but to us, it makes little sense. Granted, there may be good reasons to reform the way the criminal justice system deals with addicts, but the biology of addiction is not one of them. Why? Because the fact that addiction is associated with neurobiological changes is not, in itself, proof that the addict is unable to choose. Just look at American actor Robert Downey Jr. He was once a poster boy for drug excess. “It’s like I have a loaded gun in my mouth and my finger’s on the trigger, and I like the taste of gunmetal,” he said. It seemed only a matter of time before he would meet a horrible end. But Downey entered rehab and decided to change his life. Why did Downey use drugs? Why did he decide to stop and to remain clean and sober? An examination of his brain, no matter how sophisticated the probe, could not tell us why and perhaps never will. The key problem with neurocentrism is that it devalues the importance of psychological explanations and environmental factors, such as familial chaos, stress, and widespread access to drugs, in sustaining addiction.

OUR goal in this book is to bring some perspective to the bold speculations surrounding the promise of neuroscience. The chapters follow the migration of brain imaging (and occasionally brain-wave technologies, such as EEG, or electroencephalography) outside the lab and medical center and into marketing suites, drug-treatment clinics, and courtrooms.

We begin in Chapter 1 with a basic overview of fMRI. We review the principles of brain organization, how scans are constructed, and how simple studies are designed. We also examine some of the potential pitfalls of interpretation introduced by brain imaging. One of our major aims is to convey an appreciation for the staggering complexity of the brain and the implications of attempts to infer mental contents, such as thoughts, desires, intentions, and feelings, from brain-derived information.

In Chapter 2 we turn to neuromarketing. The impetus behind neuromarketing is the notion that consumers are inaccurate reporters of what they truly like and plan to purchase. If their brains can be tapped to measure their immediate responses to products or other stimuli, such as commercials or movie trailers, neuromarketers, who advise many Fortune 500 companies, believe that they can guide corporations in designing the most compelling ads and sales campaigns.

The biology of pathological desire figures prominently in Chapter 3 on addiction. Indeed, within research circles and some clinical venues, the idea that addiction is a “brain disease” is the dominant conceptual framework. The mechanical simplicity of this neurocentric view carries a seductive appeal that obscures the myriad other factors that drive addiction. A broader understanding of addiction that goes beyond its biological dimension is imperative if treatment is to be successful and recovery sustained.

The remaining chapters focus on the implications of the age of neuroscience for the law. Chapter 4 examines brain-based deception detection. Like neuromarketing, it is an arena animated by a major entrepreneurial spirit. Commercial outfits, such as No Lie MRI, claim to provide security firms, employers, and suspicious spouses with “unbiased methods for the detection of deception and other information stored in the brain.” Several times, No Lie and its competitor Cephos have tried to bring their evidence to court. We assess the scientific justification for using these techniques in forensic situations, where stakes are high. We also ask whether citizens are about to be confronted by the chilling words “We have a warrant to search your brain” anytime soon.

Chapter 5 on neurolaw puts neuroscience before the judge and jury. As the triers of fact consider the neurobiological facts of cases, neuroscientists such as David Eagleman and Sam Harris hope to see a general attitude “shift from blame to biology.” Yet the relationship between brain-based explanations of a defendant’s crime and what they mean for holding that person responsible is by no means straightforward.25

In Chapter 6 we explore a momentous question: What are the implications of neuroscience for individuals’ freedom of choice? We generally think of ourselves as free agents who have the power to alter our destinies and earn praise or blame for our deeds, good and bad. But a number of prominent scholars claim that we are mistaken. “Our growing knowledge about the brain makes the notions of volition, culpability, and, ultimately, the very premise of the criminal justice system, deeply suspect,” contends biologist Robert Sapolsky.26 Will our coming to understand how the brain works necessitate a radically new way of thinking about human beings as moral agents worthy of blame and praise? As we will see, there is ample reason to doubt that it will.

Finally, in the Epilogue, we reprise what we have learned, and examine the crucial question of what neuroscience can—and cannot—tell us about human behavior. Brain imaging tools hold enormous potential for elucidating the neural correlates of everyday decisions, addiction, and mental illness. Yet these promising new technologies must not detract from the importance of levels of analysis other than the brain in explaining human behavior. Ours is an age in which brain research is flourishing—a time of truly great expectations. Yet it is also a time of mindless neuroscience that leads us to overestimate how much neuroscience can improve legal, clinical, and marketing practices, let alone inform social policy. Naive media, slick neuroentrepreneurs, and even an occasional overzealous neuroscientist exaggerate the capacity of scans to reveal the contents of our minds, exalt brain physiology as inherently the most valuable level of explanation for understanding behavior, and rush to apply underdeveloped, if dazzling, science for commercial and forensic use.27

Granted, it is only natural that advances in knowledge about the brain make us think more mechanistically about ourselves. But if we become too carried away with this view, we may impede one of the most challenging cultural projects looming in the years ahead: how to reconcile advances in brain science with personal, legal, and civic notions of freedom.

The neurobiological domain is one of brains and physical causes. The psychological domain, the domain of the mind, is one of people and their motives. Both are essential to a full understanding of why we act as we do and to the alleviation of human suffering. The brain and the mind are different frameworks for explaining experience. And the distinction between them is hardly an academic matter; it bears crucial implications for how we think about human nature, personal responsibility, and moral action.
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THIS IS YOUR BRAIN ON AHMADINEJAD

Or What Is Brain Imaging?

IN THE SPRING OF 2008, the folks at FKF Applied Research—the political consultants and neuroscientists behind the aforementioned swing-voter study—were at it again. This time they took journalist Jeffrey Goldberg of the Atlantic on a guided tour of his brain. The idea had been hatched at a family Passover seder at which Goldberg had spent the evening “issuing a series of ideologically contradictory, Manischewitz-fueled political pronouncements.” Fortunately for science, Bill Knapp, a political consultant and cofounder of FKF, was one of the seder guests. He suggested that if Goldberg wanted to get to the bottom of his confusion, he should submit to a brain scan to learn whether he was “neurologically wired for liberalism or conservatism.” As Goldberg understood the process, researchers would measure his brain’s responses to a series of images of famous politicians to uncover the truth about his “actual inclinations and predispositions by sidestepping the usual inhibition controls that can make focus-group testing unreliable.”1

When Goldberg arrived at the facility, he was slid faceup into the mouth of a sleek MRI machine and asked to lie as still as a cadaver lest movement disrupt the readings. Despite noise-dampening headphones, Goldberg could still hear the magnet in the state-of-the-art fMRI machine as it scanned his brain, a racket that’s been likened to the sound of metal-cleated golf shoes tumbling in a clothes dryer followed by a long period of high-pitched pinging.2 The researchers had fitted him with video goggles through which they flashed scores of photographs and film clips of cultural and political celebrities, including John McCain, Edie Falco, Golda Meir, Barack Obama, Yasser Arafat, Bruce Springsteen, George W. Bush, and Iranian president Mahmoud Ahmadinejad. A lesser man might have been daunted by the fusillade of images, but Goldberg’s trials as a war correspondent in the Middle East seemed to have prepared him for a full hour inside the machine. Goldberg emerged with a clanging headache, but with his sense of humor intact. “If you haven’t lain supine in a claustrophobia-inducing magnetized tunnel while watching Hillary Clinton talk about health care one inch from your eyeballs, well, you just haven’t lived,” he quipped.

Goldberg’s brain, which the fMRI declared to be nonpartisan, displayed the same ambivalent reaction to Hillary Clinton as did the swing voters.’ The team’s neuroscientist, Marco Iacoboni, speculated that enhanced activity in Goldberg’s dorsolateral prefrontal cortex, an area linked to inhibition of ones spontaneous responses, indicated that he might be trying to “suppress unwanted emotions” about Clinton. Scanning also revealed that Goldberg loved Edie Falco by virtue of a strong response in the ventral striatum, an area of the brain that revs up at the prospect of reward. “I didn’t need a million-dollar machine to tell me that,” wrote Goldberg, an avowed fan of The Sopranos.

Goldberg’s reaction to Ahmadinejad, however, took him by surprise. The sight of the Iranian leader also stimulated Goldberg’s ventral striatum. “Reward!” Iacoboni exclaimed. “You’ll have to explain this one.” Although Goldberg couldn’t fathom why Ahmadinejad would stimulate pleasurable thoughts, Joshua Freedman, a psychiatrist working with Iacoboni, offered a conjecture: “You seem to believe that the Jewish people endure [and] that people who try to hurt the Jewish people ultimately fail. Therefore, you derive pleasure from believing that Ahmadinejad will also eventually fail.” Freedman paused. “Or it means that you’re a Shiite.”

Goldberg reflected on his adventure in “vanity scanning,” as he called it, and questioned the analytic rigor of the procedure. “I wondered to what degree this was truly scientific and to what degree it was 21st-century phrenology.” Goldberg isn’t the first to express such doubts. Frustrated experts have also dubbed overeager readings of fMRI images “neophrenology” in reference to the long-discredited method of revealing a person’s personality traits and talents by “reading” his or her skull’s bumps and depressions.3 Yet in many respects this analogy is unfair. Unlike phrenology, brain imaging is a technological marvel that does reveal something about the relationship between brain and mind. But exactly what can a “lit” brain region really tell us about an individual’s thoughts and feelings?

This question sits at the leading edge of a large and time-honored body of inquiry: What can the workings of the brain tell us about the mind? Approaching this project through fMRI, one of the most up-to-the-minute and surely most mediagenic of neurotechnologies, hinges on scientists’ ability to translate brain activity (mechanism) into accounts of what a person is thinking or feeling (meaning). Scientists, of course, cannot “read” specific thoughts with fMRI; they can only tell that brain regions already known to be associated with certain thoughts or feelings have demonstrated an increase in activity—hence the proper term “neural correlates” for the colorful dabs on brain scans. The value of brain scans in the courtroom and other venues rests on how accurately scientists can infer thoughts and feelings from these correlates. This challenging task began over a century ago, using far more primitive technologies.

NEUROIMAGING has come a long way from its earliest ancestor, the X-ray technique, invented in 1895 by German physicist William Conrad Roentgen. His now-famous first X-ray showed the five bones of his wife’s left hand, with the fourth bone encircled by a thick wedding ring. Roentgen’s transformation of the previously hidden into the visible triggered a craze on both sides of the Atlantic. Department stores in Chicago, New York, and Paris installed X-ray slot machines so customers could view the skeletal anatomy of their hands, with the occasional customer fainting at the sight of his or her bones. A Parisian physician, Hippolyte-Ferdinand Baraduc, even claimed that he could use X-rays to photograph his own ideas and feelings. He called the resulting pictures “psychicons,” or images of the mind. The X-ray, of course, is mute when it comes to the brain, let alone the mind, because the rays cannot pass readily through the skull’s thick walls.4

At the turn of the twentieth century, scientists developed ventriculography, a method of pumping air into the brain’s ventricles—hollow spaces that drain fluid from the brain—to increase the pressure inside and exaggerate density differentials across regions. In the early 1970s, computerized axial tomography (CT or CAT) scans enabled neuroradiologists to distinguish the white and gray matter of the brain from the ventricles that run through it. The technique uses high-density X-rays to capture images in slices and produce a three-dimensional model of the brain. A decade later, structural MRIs (magnetic resonance images) came on the radiographic scene, yielding an increasingly precise representation of brain anatomy. Structural MRI can detect static problems, such as tumors, blood clots, and deformed blood vessels. Taken together, MRIs and CT scans provide valuable information about fixed anatomy but leave us largely in the dark about the brain’s functioning.5

That limitation began to change with the development of positron emission tomography (PET), one of the earliest three-dimensional functional imaging techniques. In contrast to structural techniques, PET and other functional methods allow neuroscientists to image the brain in action. Introduced in the 1980s, PET measures brain metabolism or brain blood flow by deploying radioactive tracer molecules. The underlying principle is that when brain cells are active, they need more energy in the form of glucose or oxygen. The tracer, typically low-dose glucose labeled with a radioisotope, is either injected directly into a vein or inhaled. The glucose travels to the most active brain cells, where it emits energy (positrons) that are detected and displayed as a glowing “hot spot” on a PET scan. Although PET can also be used to examine the brain while subjects respond to stimuli or perform tasks, neuroscientists tend to prefer fMRI for that purpose because it has higher spatial and temporal resolution and does not involve radioactive material.6

Functional MRI leverages the fact that everything the brain enables us to do—feel, think, perceive, and act—is linked, or correlated, with changes in oxygen consumption and regional blood flow in the brain. When a person responds to a task, such as looking at photos or solving a math problem, specific regions of the brain are typically engaged and receive more oxygen-laden, or oxygenized, blood. The increased blood flow and the boost in oxygen associated with it are proxies for increased activation of neurons. We say “increased” because the entire living brain is always on; blood is always circulating and oxygen is always being consumed. The only truly silent brain is a dead brain.

Measuring the concentration of oxygen dissolved in the blood, therefore, is the key to detecting brain activity. The large and immensely powerful magnet within the fMRI machine can measure the influx of blood to areas of the brain because blood that is carrying more oxygen has different magnetic properties than blood that has already given up its oxygen to supply neurons. The relative concentrations of oxygenated and oxygen-depleted, or deoxygenated, blood in a small area of brain tissue creates a signal known technically as the BOLD (blood-oxygen-level-dependent) response. The higher the ratio of oxygenated to deoxygenated blood in a particular area, the higher the energy consumption in that region.7

During experiments, researchers do not simply ask subjects to perform a task and then measure their brain activity. They measure brain activity while subjects are engaged in a task, perhaps reacting to faces, and compare it with a baseline signal present while a subject is sitting with eyes closed and mind as blank as possible. Imagine an experiment designed to identify the neural regions associated with reading aloud. Researchers ask subjects to read letters silently to themselves as they appear on a screen and then ask the subjects to read them aloud. Presumably, these two tasks engage all of the same mental processes except one. If one “subtracts” the signal generated when the subject reads silently from the signal produced when he or she reads aloud, the remaining nonoverlapping region will ostensibly be associated with speech. Brain regions engaged in common functions—such as attention and visual and mental processing of the letters, which both tasks require—will probably cancel each other out so that they appear dark in the final brain scan.

During such an experiment, the scanner’s computer acquires BOLD data and collects them in tiny three-dimensional units called voxels, a portmanteau term derived from the words “volume” and “pixel.” A typical brain holds about 50,000 such voxels, each measuring about three cubic millimeters. The subtraction step we described takes place on a voxel-by-voxel level. Each voxel is then assigned a color depending on the strength of the difference in activation of that individual voxel between the control and experimental conditions. The computer then generates an image highlighting the regions that become more active in one condition relative to the other. By convention, researchers use color gradations to reflect the likelihood that the subtraction—the difference in activation between the resting and the stimulated state (or between two stimulated states)—was not due to chance. The brighter the color of a region, the greater the confidence the investigator has in the difference. Thus a bright color like yellow might mean that there is only one chance in a thousand that the difference between brain activations in a given area is due to luck, whereas a darker color like purple might mean that the chances are higher, and that the brain differences are more likely to be attributable to random fluctuations in the data.

Finally, the computer filters out background noise and prepares the data to be mapped onto a three-dimensional template of a human brain. The final brain scan that we see in a magazine or on television rarely portrays the brain activity of a single person. Instead, it almost always represents the averaged results of all participants in the study. As we noted in the Introduction, any resemblance between brain scans and photographs is illusory. Photos capture images in real time and space. Functional imaging scans are constructed from information derived from the magnetic properties of blood flowing in the brain. If we removed half of the skull to observe the surface of the living brain in action, we wouldn’t see a multicolored light show as various areas become active during thinking, feeling, and behaving. As striking as they are, scans are far less immediate; at their most accurate, they simply represent local activation based on statistical differences in BOLD signals.

FUNCTIONAL brain imaging is the most recent chapter in the centuries-long quest to map and comprehend the connection between the brain and the mind. Classically, the mind was regarded as the thinking part of the soul, but unlike the soul, which is by definition immaterial and is believed to survive after death, there is nothing spooky or nonmaterial about the mind. The brain enables the mind, and when the brain dies, so does the mind. The Greek physician Hippocrates, who lived around 400 BCE, is believed to have been the first to posit that the brain creates the mind. Observations of individuals with head injuries led him to conclude that “from the brain, and from the brain alone, arise our pleasures, joys, laughter and jests, as well as our sorrows, pain, grief, and tears. . . . It is the brain which makes us mad or delirious.” The Epicureans of 300 BCE also believed that the human soul does not survive the death of the body. This materialist view was to be overshadowed for centuries by the dualist doctrine put forward by Hippocrates’s contemporary, Plato.8

Plato believed that the mind, or soul, as he called it, was immortal. It floated in parallel with a person’s corporeal brain, which controlled perception and movement. Components of the Platonic mind—reason, will, and desire—somehow preexisted the individual and survived after death. Plato’s version of dualism prevailed more or less intact over the next five centuries until it was succeeded by the ideas of the famed Roman physician Galen, circa 200 CE. Galen posited that such faculties as memory, intellect, and imagination—that is, the rational soul—swirled within the brain’s ventricles. His view was adopted by the early church fathers, who were devout dualists.

After lying dormant during a medieval interlude of several centuries, the materialist-dualist contest reawakened during the seventeenth-century French Enlightenment, when the great mathematician and philosopher René Descartes introduced another variant of dualism. Descartes was the first to advance the idea, correctly, as it turned out, that emotions, memories, and sensory perceptions are functions of the material brain. But distinct from the mechanical brain, he maintained, was a nonmaterial mind, or rational soul, that was capable of language, mathematics, consciousness, will, doubt, and understanding. The mind and the brain were connected, Descartes believed famously, through a small nub of tissue near the center of the brain called the pineal gland.9

Throughout the eighteenth and nineteenth centuries, anatomists and physiologists began to forge a clear association between the brain and abstract thought, emotion, and behavior. By the close of the nineteenth century, scientists, physicians, and psychologists mostly agreed that the phenomenological mind arose from the physical brain. Still, they were mystified by how the brain’s chemical and electrical actions could give rise to the experience of emotional states, a problem known as the mind-brain (or mind-body) problem. Solving that problem, according to William James, the founding father of American psychology, would be “the scientific achievement before which past achievements fail.” James built his own magisterial science of mental life on self-reports of his patients. Through their introspection, he developed theories of emotion, perception, imagination, and memory.10

As Paul Bloom notes, data suggest that even today, most adults are implicit mind-body dualists: they see the mind as largely or entirely distinct from the workings of the brain. This implicit dualism may help to explain why brain imaging studies garner so much media attention. Their results seem surprising, even fascinating, to many people. (“Wow, you mean that depression is actually in the brain? And love too?”) “We intuitively think of ourselves as non-physical, and so it is a shock, and endlessly interesting, to see our brains at work in the act of thinking,” remarks Bloom.11

Most nineteenth-century investigators relied on crude experiments to gain better insight into the human brain. Eager to apply a scientific approach, these scientists and neurologists, physicians who treated diseases of the brain and nerves, resorted to surgically destroying or deactivating parts of the brains of animals. After the operation, they observed how rabbits, pigeons, and cats moved and responded to stimuli. Similarly, to identify areas involved in sensory perception and movement control, researchers applied electric current directly to specific regions of animal brains. Research on humans, however, required either less invasive measures or nonliving subjects. By dissecting the brains of individuals who had died of head injuries, tumors, infections, or strokes, neurologists and anatomists acquired considerable insights into the relationships between anatomy, on the one hand, and emotion, intellectual function, and behavior, on the other.12

Possibly the most famous brain-injury case was that of Phineas Gage. A railroad foreman in Vermont, Gage lost much of his left prefrontal cortex in a grisly 1848 accident in which a long iron rod shot upward though his left cheek and flew out the top of his skull. Miraculously, Gage survived, but his former even-keeled temperament gave way to profanity, grandiosity, and belligerence. Gage’s accident, later buttressed by more systematic research, helped demonstrate that the frontal lobes are the primary place, or node, at which a vast amount of neural processing comes together to regulate impulse control and social judgment.13

PHRENOLOGY was one of the first major brain-related theories of human behavior. During the 1800s it spread throughout Europe and the United States. Developed by Franz Joseph Gall, an esteemed Austrian-German anatomist, phrenology attempted to construct a science of brain function and human behavior. Gall believed that the mind was wholly situated within the brain. Phrenologists “read” personality by examining bumps and depressions on the skull that were supposedly responsible for dozens of traits, such as wit, inquisitiveness, and benevolence. Better-developed organs, Gall believed, pushed out areas of the overlying skull and formed bumps on the outer surface. Indentations in the cranium, in contrast, marked the weakest organs; although they had failed to grow to normal size, they could be developed through exercise, like a muscle. Accordingly, people regularly consulted phrenologists to learn their natural talents and receive advice on the type of career and life partner that would best match their brains.14

During a triumphant European tour between 1805 and 1807, Gall lectured to crowned heads of state, universities, and scientific societies and even received a commemorative medal from the king of Prussia—“He found a way to espy the workshop of the soul,” read the inscription. Most of Gall’s scientific contemporaries, however, were less enchanted. The predictive value of phrenology was dismal. Also, different examiners reading the same person’s head routinely came to different conclusions about his or her personality.15

This is exactly what happened to Mark Twain. In the early 1870s, the great American humorist (and phrenology skeptic) had his head examined in London by the famous phrenologist Lorenzo Fowler. As Twain described the visit in his autobiography, he was “glad of an opportunity to personally test [Fowler’s] art” and disguised himself by using a fictitious name. Twain said that he was “startled” when Fowler told him that his skull bore a cavity that “represented the total absence of a sense of humor! . . . I was hurt, humiliated, resentful.” Three months later, after he was certain that Fowler had forgotten him, Twain visited again—this time as himself, the famous author—and voilà, “the cavity was gone, and in its place was a Mount Everest—figuratively speaking—31,000 feet high, the loftiest bump of humor he had ever encountered in his life-long experience!”16

As a scheme for linking personality traits to brain anatomy, phrenology failed spectacularly, but its foundational notion—that certain types of mental phenomena are localized in the brain—is broadly correct and informs several important clinical practices today. It has become increasingly common in presurgical planning for neurosurgeons to use fMRI to map the language and motor regions of the brain to minimize damage to these functionally important areas while removing a tumor, blood clot, or epileptic tissue. Brain mapping has also been invaluable in pinpointing some of the central sites of defective activity in patients with severe, chronic depression or obsessive-compulsive disorder, allowing for optimal placement of therapeutic electrodes to stimulate the affected areas, a technique called deep brain stimulation. It is also used to ascertain stroke damage, to follow the course of Alzheimer’s disease and epilepsy, and to determine brain maturity. Scientists hope that fMRI will improve the treatment of comatose patients by allowing doctors to directly measure levels of consciousness.17

THE idea that a specific area in the brain is solely responsible for enabling a given mental function may be intuitively appealing, but in reality it is rarely the case. Mental activities do not map neatly onto discrete brain regions. For example, Broca’s area—once believed to be the brain’s one and only language-production center—has been discovered not to have exclusive rights over this capacity. More precisely, it can be thought of as one of the key nodes, or convergence centers, for pathways that process language. Nor is there one designated site in charge of speech comprehension; it too relies on patterns of connectivity across multiple brain regions. Although neuroscientists regard a few cortical regions as being highly specialized for particular operations—such as the perception of faces, places, and body parts, ascribing mental states to others (“theory of mind”), and processing visually presented words—most neural real estate is zoned for mixed-use development. Furthermore, the brain can sometimes reorganize itself after injury so that other areas take over the functions of damaged regions, especially when the injury occurs early in life. For example, the “visual cortex” in blind people can be used to perceive touch, such as the feel of Braille letters.18

Take the variety of functions performed by the amygdala. This is a small region, one on each side of the brain, located within the temporal lobe at the point of intersection of a line that goes through the eye and another through the ear. In media reports, the amygdala has become almost synonymous with the emotional state of fearfulness. As it turns out, however, the amygdala handles much more than fear. “If I put you in a state of fear, your amygdala lights up,” says imaging expert Russell Poldrack. “But that doesn’t mean that every time your amygdala lights up you are experiencing fear. Almost every brain area lights up under lots of different states.” Indeed, the amygdala becomes more activated during feelings of happiness, anger, and even sexual arousal—at least in women. (Perhaps, then, the women whose amygdalae lit up while looking at images of Mitt Romney circa 2007 in the swing-voter study found him appealing rather than threatening.)19

The amygdala also mediates responses to things that are unexpected, novel, unfamiliar, or exciting. This probably explains its increased activation when men look at pictures of a Ferrari 360 Modena. The amygdala reacts to photos of faces with menacing expressions, but also to photos of friendly, unfamiliar faces. If fearful faces are expected and happy faces are unexpected, the amygdala will respond more strongly to the happy faces. The amygdala also helps register the personal relevance of a stimulus at any given moment. One study, for example, revealed that hungry subjects manifested more robust amygdala responses to pictures of food than did their nonhungry counterparts.20

This example illustrates the knotty problem of reverse inference, a common practice wherein investigators reason backward from neural activation to subjective experience.21 The difficulty with reverse inference is that specific brain structures rarely perform single tasks, so one-to-one mapping between a given region and a particular mental state is nearly impossible. In short, we can’t glibly reason backward from brain activations to mental functions. When Jeffrey Goldberg views a picture of Mahmoud Ahmadinejad and his ventral striatum lights up like a menorah, some investigators might think, “Well, we know that the ventral striatum is involved with processing reward, so this subject, with his activated ventral striatum, is experiencing positive feelings for the dictator.” This interpretation works only if the ventral striatum’s assignment is exclusively to process the experience of pleasure. But that’s not the case; novelty can also stimulate the ventral striatum.

To be fair, there is nothing wrong with the reverse-inference approach as long as the investigative buck doesn’t stop there. Indeed, the approach frequently offers a valuable starting point for generating fruitful hypotheses that can later be tested in systematic experiments. Unfortunately, the studies that tend to attract media attention are the ones trafficking in conclusions based solely on reverse inference. Thus, in the swing-voter study, researchers concluded that candidate John Edwards provoked feelings of disgust among some of the undecided. Why? Because his picture spurred activity in the insula, a prune-sized area of the cortex nestled under the juncture of the temporal and frontal lobes. True, the region plays a role in mediating the experience of visceral disgust, but it too does much more. The insula has at least ten anatomical subunits, each with its own population of neurons and specialized functions that play roles in a broad range of experiences, such as trust, sudden insight, empathy, uncertainty, aversion, and disbelief. Researchers have also linked the left hemispheric insula to the quality of orgasm in women (like most brain areas, the insula is a paired structure, with one in each hemisphere). Most striking, the insula helps mediate awareness of bodily sensations. It integrates visceral states, such as pain, hunger, thirst, and temperature, and thereby contributes to the conscious experience of emotion.22

So, did the amygdala-energized swing voters viewing Mitt Romney experience anxiety or a sense of novelty? Or something else? Were the insulae of undecided voters signaling an attraction to John Edwards or a repulsion? Is Jeffrey Goldberg pro-Israel or a closet Shiite? The most daring neuropundits, as journalist Daniel Engber has labeled them, are not humbled by these complexities. They seem to regard a brain image almost as a kind of high-tech Rorschach ink-blot test. But reading into largely ambiguous patterns what one wants to see is a serious breach of the fundamental test of a good theory: falsifiability, the ability of a hypothesis to be disproved by a test or observation.23

WHENEVER a newspaper headline proclaims, “Brain Scans Show . . . ,” the reader should entertain some healthy skepticism. There are several reasons why.

First, brain scans rarely allow investigators to conclude that structure X “causes” function Y. This is not what fMRI alone can demonstrate. Instead, it at best indicates only correlation—that is, which parts of the brain are active when a person participates in a particular task—not which brain area is causing a particular psychological operation or behavior. For example, some teenagers’ brains show increased activity in regions associated with aggressive tendencies when they play violent video games. But we cannot conclude from this observation alone that violent videos cause violent behavior. That inference would be unfounded. Perhaps teens with known aggressive tendencies also enjoy playing those games.24 Or maybe teens whose parents are generally inattentive to their doings—including playing violent games—set the stage for all manner of misbehaving by their kids. And what about teens who are otherwise well behaved but just happen to be stimulated by these videos when they are playing them?

Second, the subtraction technique used in most fMRI experiments is not necessarily well suited to the question being asked. Recall that the assumption behind subtraction is that two mental tasks’ conditions differ in only a single cognitive process. However, most mental operations that seem like a unified task are composed of many smaller components. Consider what is involved in performing a simple arithmetic problem. First, subjects must recognize a visually presented number. Second, they must register its numerical magnitude. Third, they must compute the correct solution to the problem at hand. Because these operations are not performed by the same brain region, researchers must “decompose” the math task into the neural correlates associated with each step.25

Now, if decomposing an arithmetic task is complicated, imagine the difficulty of breaking down even more complex states, such as attitudes and emotions. Is it even possible to translate a complex pattern of neural activity into a simple interpretation, as the swing-voter team did? Was it reasonable to infer that swing voters were “trying to suppress unwanted emotions” while they looked at Hillary Clinton? There is good reason to be dubious.

Third, although neuroimaging has deepened our knowledge of brain anatomy and function, its popular application tends to reinforce the misbegotten notion of the brain as a repository of discrete modules that control distinct capacities to think and feel. This is not the case, of course. Studies that suggest a “brain spot for X” are typically misleading because mental functions are rarely localized to one place in the brain. There is a babel of crosstalk among numerous brain regions as they are strung together in specialized neural circuits that work in parallel to process thoughts and feelings. Almost nothing is static in the brain. The organ continuously rewires itself in response to experience and learning by altering the strength of its connections countless times every second. Neuroscientists now think of the brain as an ever-changing ecosystem crackling with electrochemical energy from which our thoughts, emotions, and intentions arise, rather than a collection of blinking neural islands.

The heavily interconnected aspect of the brain explains why researchers are increasingly moving away from the kind of regional brain mapping used in the swing-voter study and embracing an fMRI technique called pattern analysis. Pattern analysis, also called decoding, mathematically examines the brain’s extensive interconnections. Investigators first gather data on the “correct” brain response—say, fear—as it is observed in subjects asked to view frightening things. Once the computer program has been “taught” to determine what the subject is looking at, researchers can later infer what he or she is watching just by analyzing activity across the brain. Thus, instead of inferring that a photo of Mitt Romney induces anxiety, researchers might collect patterns of brain activity evoked by known anxiety inducers (photos of spiders, snakes, and hypodermic needles, perhaps) and then see whether the pattern that Romney elicits is a statistical match with the pattern for anxiety derived from the inducers.26

A fourth caveat to keep in mind when one is interpreting brain scans is the importance of experimental design. The way in which investigators design their task can exert a big impact on the responses they obtain. This lesson is powerfully illustrated by a set of experiments designed to explore how teenagers process emotional information compared with adults. In a 1999 fMRI study, Harvard University researchers asked normal teens to look at a series of blackand-white photos depicting frightened faces. They mischaracterized one in four photos, sometimes seeing anger, surprise, confusion, or even happiness. Regardless of whether they correctly identified the emotion as fear, subjects displayed significant amygdala activation. A subsequent study showed that adults made few errors when identifying fear. “I think this has important implications in terms of . . . trying to inhibit their own gut responses,” said one of the researchers.27 The studies were taken to mean that teens were innately deficient in their ability to interpret the emotions of others in social situations and, therefore, more prone to impulsive violence than adults. In Chapter 5, we show how defense lawyers have employed these kinds of findings to argue that teens are less criminally responsible for murder than are adults.

It turned out, however, that teens might not be so bad at detecting fear in others after all. When one of the original Harvard investigators, Abigail Baird, conducted additional trials with new photographs of faces, she obtained different results. She switched the photos from the dated black-and-white shots of people who resembled bad actors in a B-grade horror film (the ones used in the first two studies) to color photos of more contemporary-looking people. When she did this, Baird’s adolescents provided correct responses almost 100 percent of the time. “They were simply more engaged by more contemporary peer photos in color,” Baird concluded. “They did well if they cared.”28 Whatever elements of the new stimuli lead to the differences in teens’ responses, the point is that a seemingly trivial aspect of the experimental task—aspects of the photo unrelated to fear—gave rise to an entirely different conclusion about the ability of teens to identify the facial expression of fear.

A fifth caveat stems from the fact that fMRI is an indirect method. Contrary to popular belief, imaging does not measure action of brain cells per se. True, most neuroscientists regard BOLD as a reasonable proxy for changes in neuronal activation, but the link between blood flow and neural activity is not straightforward. For example, there is a delay of at least two to five seconds between activation of neurons and the increase in oxygen-rich blood flowing to them. Thus information about mental processes occurring in the brain may be out of sync with the neural activity actually producing it, and therefore, rapid fluctuations of neural activity may go undetected. To compensate for lost data, researchers use electroencephalography (EEG), which detects electrical activity on the surface of the brain very rapidly, producing a data point every four milliseconds (thousandths of a second) or less, thousands of times faster than fMRI creates a single brain image.29

But even when neural activity is detected, it is not always clear what is going on in the hot spot. When brain cells, or neurons, fire, they send electrical impulses down a long, tapered filament called an axon. When the impulse reaches the end of the axon, neurotransmitters, or chemical messengers, are released into a synapse—a tiny gap between the axon and another neuron—and influence the action of the receiving neuron. The chemical message released by the firing neuron often stimulates the receiving neuron, making it fire. But although some neurons are excitatory, ramping up the activity of certain brain regions, others are inhibitory, tamping them down. As a consequence, regions of inhibitory neurons may “light up” brightly in the final scan, even though they are working to depress rather than stimulate activity elsewhere in the brain.

Alternatively, spots may be dark when they should show activity. This might happen when the voxel, at three cubic millimeters, is still too big a unit of spatial resolution to capture activity occurring on a smaller scale, such as in a tiny cluster of neurons that, despite its size, happens to perform a critical function. These small clusters may or may not appear on the final scan. What’s more, a given region may appear deceptively less engaged with a task, on the basis of activation levels, than it really is. In fact, the region could be very important to enabling the task but appear less active because the brain becomes more efficient at tasks it performs repeatedly or automatically. Such a “practice-suppression” effect means that the blood oxygen level required to perform the task is lower than it would be for someone who has never before performed it. It’s essential, therefore, to take practice effects into account when one is gauging the relative contribution of various regions.30

Last, it is important to keep in mind that before the final data even “reach” the voxel, analysts must deploy statistical approaches to extract meaningful information from the noise. This is where, as imaging expert Hal Pashler puts it, this “hellishly complicated [process] creates great opportunity for inadvertent mischief.” The mischief is not intentional, of course. It is due partly to the fact that analytic methods are constantly evolving and can vary from lab to lab. Such lack of standardization, not unexpected in a rapidly growing field, has implications for reproducing the work of others, collaborations across labs, and building on the work of other teams.31

Additional mischief involves statistical error, not the neuroimaging process itself. When researchers run large numbers of statistical tests simultaneously on the BOLD signals, some of those tests are bound to turn up “statistically significant” just as a result of chance. In other words, these results will suggest, by mistake, that the brain is more active when a subject performs a task when, in fact, that part of the brain was actually not recruited. To make this point in a dramatic way, neuroscientist Craig Bennett set out to demonstrate how brain scans can produce (literally) fishy results. Bennett and his team purchased a dead Atlantic salmon from a store, placed their cooperative subject in a brain scanner, “showed” it photographs of people in various social situations, and “asked” the salmon to guess what the people were feeling. Bennett’s team found what they were looking for: a tiny area in the salmon’s brain flared to life in response to the task. Of course, this island of brain activation was merely a statistical artifact. Bennett and his fellow researchers had deliberately computed so many subtractions that chance alone caused a few of the results to become statistically significant despite their being entirely spurious.32 The salmon “study,” which won a 2012 Ig Nobel Prize (for work “that makes people laugh, then think”), illustrates that decisions in data analysis can impact the reliability of fMRI results.

It is relatively easy to correct for the problem of false positives by using standard statistical tests. But there are plenty of other pitfalls. In a “bombshell” paper, as a fellow neuroscientist put it, MIT graduate student Edward Vul concluded that something was deeply wrong with how many brain-imaging researchers were analyzing their data.33 Vul had become suspicious when he came across what he described as “impossibly high” estimated relationships between psychological states and the activation of various brain regions. Vul was skeptical, for example, of a 2005 study that purported to find a near-perfect relationship of .96 (with 1.0 being the maximum) between proneness to anxiety in response to angry speech and activity in the right cuneus, an area at the back of the brain believed to be involved in impulse control. Another implausible finding came from a 2006 study that reported a correlation of .88 between self-reported partner jealousy over emotional infidelity and activation in the insula.

In poring over the original articles, Vul and his collaborator Hal Pashler realized that these researchers were drawing inferences from a biased sample of results. When investigators look for correlations between stimuli and brain activations, they often cast a wide net. This leads them, first, to tiny regions of highest activation. Once they have homed in on those small regions, researchers compute the correlation between the psychological state in question and brain activation. In doing so, they are inadvertently capitalizing on chance fluctuations in the data set that are unlikely to hold up in later studies.34

Many aspects of Vul’s critique are technical, but his basic point is easy to grasp: If you search a huge set of data—in this case, tens of thousands of voxels—for associations that are statistically significant and then do more analyses on only those associations, you are almost guaranteed to find something “good.” (To avoid this mistake, the second analysis must be truly independent of the first one.) This error is known variously as the “circular analysis problem,” the “nonindependence problem,” or, more colloquially, “double-dipping.”

These are not arcane matters. The strength of the correlation tells future researchers how to design their investigations; it alerts them not only to where they ought to look, but also to where they shouldn’t. When the article of Vul and his colleagues detonated in the research community, some of the criticized authors pushed back. Countercharges, rebuttals, and rebutted rebuttals flew around the web.35 Yet, in the end, most scientists agreed that the statistical problem Vul identified had troubling implications, and that caution was indeed warranted in moving forward.

FUNCTIONAL brain scanning plays a vital role in the nascent study of human brain-behavior relationships. To fully appreciate its virtues and limits, one must keep three general points in mind. First, even the most superficial insight into how brain scans are generated should dispel the assumption of naive realism—the commonsense theory of perception we discussed in the Introduction. Naive realism, as philosophers define it, is an intuition held by most people that the view of the world that we derive from our senses is to be taken at face value. Scans show how profoundly we will be misled if we view them through the lens of naive realism. They are not raw snapshots of the brain’s real-time functioning. They are highly processed representations of the brain’s activity.36

University of Montreal researcher Eric Racine refers to a corollary assumption termed “neurorealism.” A first cousin of naive realism, neurorealism denotes the misbegotten propensity to regard brain images as inherently more “real” or valid than other types of behavioral data. Neuroeconomist Paul Zak has described his work on the neurobiology of trust: A brain scan “lets me embrace words like ‘morality’ or ‘love’ or ‘compassion’ in a non-squishy way. These are real things.” So is the fact that we like to talk about ourselves—but it is not really news. In discussing the psychological impact of combat, a researcher quoted as saying that brain imaging tells us that post-traumatic stress disorder (PTSD) is a “real disorder” (as if we did not know this). We coined the term “neuroredundancy” as a “neurologism” to denote things we already knew without brain scanning.37

A second crucial consideration is the design of the experiments. The kind of task that researchers put before their subjects—whether it involves showing them photos of loved ones or fails to account for color in photos of scared people—can have a profound influence on the neural correlates that appear in the final scan. Even seemingly trivial differences in the nature of the experimental setup can generate huge differences in brain-imaging findings. When it comes to interpreting the results of imaging studies, context is everything.

Third, a healthy sense of caution should be aroused when one hears of a study in which pat psychological explanations were derived from brain activity. There is a big difference between an investigator reporting that “region A exhibited enhanced activation when subjects viewed candidate B but not candidates C and D”—the accurate interpretation—and the less cautious conclusion that “the activity in region A means that voters prefer candidate B over others,” or, worse still, “the activity in region A means that voters prefer candidate B over others because they find him to be sexier [or friendlier, more appealing, smarter, or whatever].”

BEARING these caveats in mind may help to restrain premature enthusiasm regarding the promise of brain imaging. When fMRI, PET, and other brain-imaging technologies first gained widespread currency in the heady days of the 1980s and 1990s, scores of scientists—perhaps not heeding these cautions sufficiently—confidently predicted a revolution in our understanding of mental illnesses, addiction, emotions, and personality. The scientific potential of what former president George H. W. Bush anointed “The Decade of the Brain” on July 17, 1990, seemed almost limitless. The fields of neuroscience, psychology, and psychiatry, many sensed, were on the brink of a new paradigm.38

Forecasts from the field’s most esteemed leaders were expansive. In her 1984 book The Broken Brain—The Biological Revolution in Psychiatry, psychiatrist Nancy C. Andreasen, who went on to receive the National Medal of Science from President Clinton, predicted that “as they improve and become more accurate, these imaging techniques and other laboratory tests for mental illness will become part of standard medical practice during the coming years, thereby improving the precision of diagnosis and assisting in the search for causes.”39 Two years later, Herbert Pardes, then head of the National Institute of Mental Health, wrote that “neuroscience is offering not only new information but startling new technologies and approaches. . . . While much in the way of clinical implications from brain research is promise, there is an expectation of great change over the next ten to twenty years.”40

Comparing the views of the current head of the National Institute of Mental Health, psychiatrist Thomas Insel, with those of Herbert Pardes over two decades ago, is instructive. As Insel observed in a sobering 2009 article, there is no evidence that the past two decades of advances in neuroscience have born witness to decreases in mental disorders’ prevalence or to any impact on patient life span.41 The failure of brain-imaging techniques to have yet made major inroads into the causes and treatment of mental illness offers a necessary reminder for modesty in our expectations.

Yet such modesty is not evident in all quarters. In a worrisome recent development, a popular nationwide outfit called Amen Clinics promises patients that it can diagnose and treat depression, anxiety, and attention-deficit hyperactivity disorder using brain scans. Its founder, psychiatrist Daniel Amen, oversees an empire that includes book publishing, television shows, and a line of nutritional supplements. Single photon emission computed tomography, SPECT, a nuclear-imaging technique that measures blood flow, is the type of scan favored by Amen. His clinics charge over three thousand dollars for an assessment and, according to the Washington Post, grossed about $20 million in 2011. Despite near-universal agreement among psychiatrists and psychologists that scans cannot presently be used to diagnose mental illness, Amen insists that “it will soon be malpractice to not use imaging in complicated cases,” as he told a symposium at an American Psychiatric Association meeting.42

Brain-imaging experts, however, shy away from such expansive claims. They are well versed in the conceptual limits of inferring mental states from biological indicators. They readily understand that the prowess of fMRI, a remarkable technology that is still relatively young and destined to evolve, is best demonstrated in the cognitive or affective neuroscience lab.43 The danger comes when scanning leaves the experimental realm for socially consequential domains such as law and business, where much-needed interpretive restraint often gives way to extravagant claims about what brain scans can tell us about the mind.

Nowhere is this truer than in the nascent field of neuromarketing, our next topic, where brain science meets advertising hype. Savvy neuroentrepreneurs are selling brain-scanning and other techniques to corporate clients with the promise of unlocking the mysteries of consumer buying behavior. Using brain science to enlarge on valid insights into consumer behavior is one thing—indeed, it is a serious pursuit by a growing cadre of academics—but the most brazen promoters of neuromarketing may be pulling off little more than a brain scam.
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THE BUYOLOGIST IS IN

The Rise of Neuromarketing

“THE ULTIMATE NO-BULLSHIT ZONE.” This is how globe-trotting Danish branding expert Martin Lindstrom refers to the human brain. “Our truest selves react to stimuli at a level far deeper than conscious thought,” he writes, estimating that a whopping 90 percent of our buying decisions take place at this level. As a result, “we can’t actually explain our preferences, or likely buying decisions, with any accuracy.” The author of the 2008 business bestseller Buyology: Truth and Lies About Why We Buy and one of Time magazine’s top 100 “Scientists and Thinkers,” Lindstrom advises marketers to cut out the middlemen—the buyers themselves—and ask their brains directly: Will you buy our product? Forget focus groups and questionnaires. The brain is the route to the heart’s desire.1

Lindstrom is a high-profile member of an upstart generation of Mad Men known as neuromarketers. They apply the tools of neuroscience, such as fMRI and brain-wave technologies, to learn how consumers’ brains instantly react to ads and products. It’s all in the service of answering elusive questions as old as advertising itself: What do customers want? What motivates them to buy? And how can I get them to buy my product? “Half the money I spend on advertising is wasted. The trouble is I don’t know which half,” Gilded Age department-store magnate John Wanamaker famously said. His lament still echoes today. American businesses spend billions on advertising each year—$114 billion in 2011. Yet, according to marketing experts, 80 percent of all new products either fail within six months of launch or fall significantly short of their profit forecasts.2

Corporations such as Google, Facebook, Motorola, Unilever, and Disney have hired neuromarketers to help them improve those odds. Has this hiring paid off? It’s hard to know. Neuromarketing is a controversial practice without an established track record. Many of its purveyors lean heavily on hype. One buyologist—we use the term “buyologist” to denote marketers who routinely exaggerate what neuroscience can do to sell widgets—is A. K. Pradeep, head of the U.S. firm NeuroFocus, which, Pradeep says, can offer its corporate clients “secrets for selling to the subconscious mind.” FKF Applied Research (which sponsored the notorious swing-voter study described in the Introduction) touts its “scientifically sound, empirically precise brain scan approach.” To the nonexpert, neuromarketing seems able to drill down to the physiological essence of desire. Consumer choice “is an inescapably biological process,” claims Neuroco, a neuromarketing firm located in the United Kingdom.3

The media routinely abet the mystique. “They mine your brain so they can blow your mind with products you deeply desire,” gushed a 2011 article in the business magazine Fast Company. When reporters first began to cover neuromarketing around 2004, the consumer’s “buy button in the brain” was a favorite metaphor. Other versions of a discrete buying “center” now animate the small army of neuromarketing boosters—coaches, consultants, and workshop leaders—that has formed. A company called SalesBrain, for example, touts its ability to show marketers how to “maximize your ability to influence the part of the brain that decides: the Reptilian Brain. . . . You will walk away [from the seminar] with a clear and simple methodology that brings proven science to the act of selling and persuasion.”4

Claims such as these led the prestigious journal Nature Neuroscience to editorialize in a 2004 column titled “Brain Scam?” that “neuromarketing [might be] little more than a new fad, exploited by scientists and marketing consultants to blind corporate clients with science.” Even friendly critics say that it is hard to judge the rigor and value of neuromarketing in the absence of clear and detailed documentation of the complex methods and research protocols that neuromarketers use. Still, the fact that an impressive cohort of esteemed scientists have joined the advisory boards of various neuromarketing companies—one even boasts a Nobel Prize winner in medicine—suggests at least some kernel of promise in the neuromarketing enterprise.5

By conventional metrics, neuromarketing has not yet penetrated all that deeply into the advertising world. A 2011 survey of almost seven hundred marketing professionals revealed that only 6 percent used imaging and brain-wave analysis in client work. Yet Advertising Age, the leading industry publication, has speculated that the use of neuromarketing by some of the biggest names in consumer goods “suggests that the early adopters are seeing results.” Perhaps companies are indeed seeing results, but the evidence is largely under wraps. Firms do not publish their research, both to keep contractual agreements with their clients and to protect their own proprietary methodologies and mathematical algorithms. As a result, few detailed case studies of neuroscience influencing real marketing decisions by named companies are publicly available for review. “Until there are publications in peer-reviewed journals, there will always be a whiff of pseudo-science surrounding neuromarketing,” admits Roger Dooley, host of a well-regarded blog on the subject.6

That whiff of pseudoscience is a common problem that plagues many efforts to apply brain imaging and other brain-based technologies outside the lab and the clinic. In this respect, neuromarketing is a microcosm of the far broader tendency within popular neuroscience to engage in neurohype. At its worst, neuromarketing succumbs to the kinds of errors in interpretation, such as reverse inference, neurocentrism, and neuroredundancy—using brain science to demonstrate what we could find out more simply by asking people directly—that can give brain imaging an undeservedly bad name. And when profits are involved, the threshold for playing fast and loose with brain science may be lowered even more.

Lindstrom, for example, has made headlines by proclaiming that the brains of Apple product users show neural patterns identical to those displayed by the brains of devoted Christians viewing a religious figure or icon. (Is it a coincidence that Lindstrom routinely advises his corporate clients to “treat your brand as a religion”?) Later, Lindstrom claimed that iPhone users are “in love” with their phones because, like love, the gadget activates the insula; never mind that the structure mediates other emotions as well. Furthermore, neuromarketing lapses too readily into neurocentrist cheerleading. Although there is little debate among cognitive psychologists that immediate emotional responses operating outside awareness influence many of our decisions, neuromarketers often take this conclusion too far. They relentlessly drive home the debatable point that immediate neural responses are inherently more authentic and predictive of consumer behavior than is conscious reflection.7

SINCE the turn of the twentieth century, businessmen have sought the advice of psychological experts to unlock the secrets of the consumer mind. In the 1920s, the influential American psychologist John B. Watson promoted a basic learning theory of advertising: Consumers buy a product when they have an incentive to do so. One surefire way to cultivate this desire, Watson advised companies, was to appeal to people’s self-image—and the emotions and cultural associations that went with it.8

As a behaviorist, Watson famously treated the mind as a “black box.” He was not interested in its inner workings, only its behavioral outputs. But the idea that the consumer has a strong irrational streak that marketers need to harness was persistent. Melvin Copeland’s 1924 textbook Principles of Merchandising attributed buying behavior to both rational and irrational drives. “Motives have their origins in human instincts, and emotions represent the impulsive or unreasoning promptings to action,” he wrote.

The idea that most of our actions, desires, and fantasies contain hidden meaning created a niche for Freudian theory in marketing. By the 1930s, a psychodynamic model of the consumer mind came to the fore, embodied in the writings of Ernest Dichter, an ambitious émigré from Vienna who arrived in America in 1938.9 “You would be amazed to find how often we mislead ourselves, regardless of how smart we think we are, when we attempt to explain why we are behaving the way we do,” Dichter observed. He developed a system called “motivational research.” Trained interviewers administered Rorschach inkblot tests and “depth” interviews in which participants free-associated to products, and investigators then examined their narratives for themes of Freudian conflict, sex, and aggression. Dichter is perhaps best known for advising General Mills to design a cake mix that required an egg for its Betty Crocker cake mix, partly to assuage the housewife’s unconscious guilt for taking a baking shortcut by using a mix, and partly because the egg symbolized a fertility offering to her husband.10

With the darkness of the Depression era lifting after World War II, household austerity gave way to a marketer’s bounty. Although Madison Avenue was no less interested in manipulating the consumer, it was becoming increasingly disillusioned with the ability of Freudian theory to predict buyer behavior. By the mid-1960s, most agencies had abandoned the analytic approach because they found it too unscientific and its sensational claims unfulfilled.11

Madison Avenue was already turning to a more straightforward approach: market research. Rather than attempting to uncover customers’ secret motivations, it simply asked them what they thought of a product and whether they would buy it. Focused group interviews (not known as “focus groups” until the late 1970s) combined the interview approach with polling. The groups typically consisted of a dozen or so individuals, mainly homemakers, who were led by a professional moderator in a free-form but comprehensive discussion of their reasons for liking a product, ad, radio spot, or commercial. On the basis of participants’ enthusiasm, or lack thereof, executives decided to kill a product, modify it, or push it further down the production pipeline.12

Although focus groups remain a useful method in electoral politics and public opinion research, they have notorious weaknesses. Sometimes, a single forceful participant may sway or intimidate the others in the group. Participants often tell moderators what they think the moderators want to hear, rather than giving truthful answers, or censor their true reactions so they will fit in with the group.

A deeper issue, though, is the premise that group participants are valid informants. “The groups were basically a waste of time because there is often such a tenuous relationship between a participant’s expressed intention to purchase and actual buying behavior,” explains Gerald Zaltman, an emeritus professor at the Harvard School of Business who once ran such groups. The typical participant knows what she likes but not why she likes it or, more crucially, whether she will buy the featured product. This is because, as Dichter and earlier consumer psychologists recognized, decisions are shaped by a multitude of factors, many of them operating outside awareness, such as past experiences and personal and cultural influences that would take too long to consider individually.13

This insight led advertisers to the lab, where they tried to measure consumers’ physiological responses to advertising. In the early 1960s, researchers experimented with pupillometry, or measures of spontaneous pupil dilation, to gauge interest in features of package designs or print advertisements. (Of course, pupillary dilation can reflect anxiety, fear, or stress, as well as interest.) They examined skin conductance response, a measure of the sweatiness of the palms, as an indicator of people’s emotional response to advertisements and employed eye tracking to reveal where on a page or TV screen people’s eyes traveled. In the 1970s, researchers first used electroencephalography (EEG), which measures the electrical activity of the brain by means of electrodes placed on the scalp, to examine left- and right-brain activations in response to marketing stimuli. A decade later, they added steady-state topography (a cousin of EEG that is highly sensitive to the speed of neural processing) to ascertain whether long-term memory encoding during advertising is linked to changes in consumers’ preferences for certain brands. In the end, however, experts did not find these approaches particularly revelatory.14

Within the past two decades, refinements in brain-wave technology (primarily EEG) and the advent of brain-imaging technology have revived a biological approach to the consumer mind. Zaltman, sometimes called “the Father of Neuromarketing,” conducted some of the earliest studies using PET scans in the 1980s and fMRI a decade later. From his Mind of the Market lab at Harvard Business School, Zaltman and colleagues showed advertisements and products to subjects to evoke neural patterns related to emotion, preference, or memory. In one study, the team scanned subjects while half of them examined a detailed cartoon sketching for an ad and the other half looked at the finished ad as it might appear in a magazine. Neural activity was comparable under both conditions, which prompting the team to suggest that the client need not take the very expensive step of going from the artists’ rendering to a finished ad. In 1999, British neuroscientist Gemma Calvert established Neurosense in Oxford, England, the first company to apply brain imaging to consumer psychology. In the United States, the Atlanta-based BrightHouse Neurostrategies Group was established in 2002.15 Such corporate giants as Coca-Cola, Home Depot, and Delta Airlines were among BrightHouse’s earliest clients.

NEUROMARKETING, it turns out, is a big tent. There are the buyologists who hype their wares. Then there are their better-behaved counterparts: neuromarketing firms that are more circumspect—and less visible to the lay public. Annie Lang, an Indiana University psycho-physiologist, was part of a 2011 panel convened by the nonprofit Advertising Research Foundation that reviewed the methods used by a number of neuromarketing firms, including the more understated ones—notably, NeuroFocus declined to participate. In Lang’s words, “The claims of a couple of companies were reasonable. Their measures seemed valid; they did good statistical testing, delivered good inferences, and they were appropriately cautious with their conclusions.” Last, there are the academics. They are interested in the cognitive and neuroscientific underpinnings of preference formation and of decision making. They do not call themselves neuromarketers, but their work is routinely invoked as the conceptual foundation of neuromarketing. Prominent among these scholars is the Nobel Prize winner Daniel Kahneman. By refining theories of how emotion and cognition operate in an economic setting, Kahneman and his late collaborator Amos Tversky have greatly enriched our understanding of consumer psychology.16

In a now classic series of experiments performed in the 1970s, Kahneman and Tversky explored how people make decisions. Fusing psychology and economics in what is now called behavioral economics, they identified certain “cognitive biases,” largely unconscious errors of reasoning that distort our judgment of the world. They also pinpointed several “heuristics,” mental shortcuts that help us conserve cognitive energy but that can also yield surprisingly irrational and suboptimal results in certain situations. Typical of these shortcuts is loss aversion: our tendency to care much more about avoiding loss than about accumulating gain. This discovery carries a potent subtext: Deriving satisfaction from transactions is not solely a matter of how much financial value an individual gains; it also involves how effectively that individual can reduce the anxiety that accompanies the prospect of loss. Another important cognitive bias is framing, a phenomenon whereby people tend to respond differently to the same information depending on how it is presented. For example, patients are more likely to accept a treatment that will give them a 90 percent chance of surviving over one that carries a 10 percent chance of dying. The twist is in how the options are presented: A high probability of living sounds better than a low probability of dying, even though the options carry equivalent probabilities.17

Refracting choice through the lens of cognitive psychology captures human behavior better than the once-prevailing assumption that consumers are rational creatures who always balance costs and benefits to serve their economic interests. Based on his findings with Tversky, Kahneman elaborated upon the concept of two independent systems that influence judgment in the face of uncertainty. The first, System 1, is responsible for split-second, intuitive, emotional thought processes. It operates with little effort or sense of voluntary control. System 2, by contrast, is the source of slow, logical, and skeptical thought. It can diminish the emotional intensity of a response and pave the way for a more deliberative appraisal. System 2 asserts itself as one mulls the pros and cons of, say, buying regular versus extrastuffed Oreos or a convertible instead of a hardtop.

With its instant access to a vast store of emotional memories and time-saving habits of cognition, System 1 enables people to make rapid judgments. When consumers’ choices differ from their stated preferences, the discrepancy may well be due to dynamics operating below the threshold of awareness. For students of consumer behavior, understanding—and potentially controlling—System 1 holds greater promise. Indeed, neuromarketing firms have capitalized on the narrative of buried truth: Lucid Systems positions itself as “your source for the unspoken truth.” The head of Neurosense says that he wants to “look inside the black box [of] the brain to get at insights that focus groups can’t begin to explain.”18

ATTEMPTS to illuminate the “black box” have spurred academic collaboration among economists, neuroscientists, and consumer psychologists. Neuroscience has much to say about such major phenomena as attention, emotion, and memory that are essential to motivating consumers. In 2008, neuroscientist Hilke Plassmann and colleagues published a now-famous wine-tasting experiment designed to elucidate the neural mechanisms linked to the phenomenon of framing. When people think that they are drinking a $50 bottle of wine instead of a $5 bottle—even when it’s the same stuff—their brains manifest the kinds of neural patterns that are well established as associated with the experience of pleasure. Thus, when researchers scanned subjects who sipped pricey wines, the participants’ brains showed increased activity in the medial orbitofrontal cortex, an area involved in the regulation of emotions and in encoding the “value” of experiences. In contrast, brain regions related to perception of taste remained insensitive to price changes. The researchers reasonably hypothesized that an item’s price does not directly change the sensory experience, but rather leads people to think that the experience of consuming it is more valuable. In an experiment like this, the behavioral outcome is not news—it has been demonstrated many times already—rather, the point is to dissect the decision making apparatus at the level of the brain. (In price-blind taste tests, people don’t like more expensive wines any better than less expensive ones.)19

In 2004, neuroscientist Read Montague reported another much-cited exploration of consumer preference that focused on the neurobiology of branding by using the famous Coke-Pepsi challenge. Montague and his team asked why Coke consistently dominates the market even though in blind taste tests subjects tend to prefer Pepsi or have no reliable preference for one cola over the other. The investigators put subjects in an fMRI scanner, where they received random “blind” sips of Coke and Pepsi through long straws, not knowing which brand they were given. When subjects reported liking a beverage, their brains registered an enhanced response in the ventromedial prefrontal cortex, another region that mediates reward.20

When subjects were later shown the brand’s label before tasting, however, many changed their preferences. In response to the branding cue, 75 percent of the subjects said that they favored the sample preceded by an image of a Coke can. Montague could tell whether subjects were going to pick Coke or Pepsi by whether two of three regions—the ventral midbrain, the ventral striatum (which includes the nucleus accumbens), and the ventral medial prefrontal cortex—showed enhanced activity in response to one brand over the other. More often than not, Coke prompted the stronger responses. The team interpreted this finding to mean that Coke’s success was due to its ability to trigger a frisson of emotionally tinged memories, presumably because of its more effective brand marketing. “There’s a huge effect of the Coke label on brain activity related to the control of actions, the dredging up of memories, and things that involve self-image,” Montague explained.21

The Coke-Pepsi study was a media sensation. Time, Newsweek, the British Guardian, Frontline, PBS, and other outlets covered it. Soon, the central metaphor for the experiment became the “buy button,” invoked by Newsweek (“Pushing the Buy Button in the Brain”), Forbes (“In Search of the Buy Button”), and the New York Times (“If Your Brain has a ‘Buy Button’, What Pushes It?”). Advertisers also loved the experiment. They embraced it as a dramatic lesson in the role of emotion in determining the power of branding. Some industry insiders credit the experiment with jump-starting the field of neuromarketing.22

Can measuring brain function directly predict sales or advertising success better than existing methods? To some degree yes, according to a much-cited 2007 study by neuroscientist Brian Knutson and colleagues. They scanned subjects with fMRI as they viewed pictures of products including a box of Godiva chocolates, a Sex and the City DVD, and a smoothie maker. Subjects were allowed to purchase these items with actual money they were given by experimenters, but not until they viewed the item again, this time with an accompanying price tag. After several seconds, subjects pressed a button to indicate whether they wanted to buy it. The researchers found that activation in regions associated with anticipating gain (the nucleus accumbens) correlated with product preference, while activation in regions associated with anticipating loss (the insula) correlated with excessive prices. Further, activation in a region implicated in integrating gains and losses (the mesial prefrontal cortex) correlated with reduced prices. This suggested to the team that activation of distinct brain regions related to anticipation of gain and loss precedes and can be used to predict purchasing decisions. Their accuracy rate of 60 percent was not vastly greater than chance, although it was a little higher than the accuracy of subjects’ self-reported preferences for the various items just before they pressed the “purchase” button.23

In 2011, neuroscientists Gregory Berns and Sara Moore also attracted media coverage for their work predicting the commercial success of new songs. They asked adolescents to listen to clips of 120 new recordings from unknown artists while they were in an fMRI scanner. Strong responses in the nucleus accumbens, part of the reward pathway, identified about a third of the songs whose albums went on to sell more than 20,000 copies, and weak responses in the nucleus accumbens and orbitofrontal cortex were about 80 percent accurate in predicting tunes that sold fewer than 20,000 copies. Notably, how likable the subjects said they found the songs did not predict sales: The activity within the nucleus accumbens, though, did correlate with the number of units sold. Perhaps, as Berns and Moore suggest, neural markers of specific acoustic or lyric features that predict success could one day be used by composers to reverse-engineer new songs.24

NEUROMARKETERS differ from consumer neuroscientists. The former are less interested in how the brain operates during choice making than in what its human proprietor “chooses”—and in how to tempt the brain to “choose” their clients’ products. Neuromarketers’ services don’t come cheap; an average EEG or fMRI marketing study costs around $40,000 to $50,000.25 Still, there seems to be no shortage of willing clients.

For example, a Coca-Cola marketing team used EEG to help edit an ad for Super Bowl XLII in 2008. After screening several possible commercials for volunteers, the marketers noticed that the viewers appeared to be more “engaged” when the music in one version of the commercial built to a crescendo. The ad team altered its original version of the commercial accordingly. Reportedly, creative teams working with a number of modern big-budget films, including Avatar, used EEG measures of viewers’ brain responses to different scenes and sequences to help them refine film elements, such as scripts, characters, plots, scenes, effects, and even cast selection. MindSign, a neuromarketing company in San Diego, deployed fMRI to help develop the most engaging movie trailer possible for Warner Brothers’ Harry Potter and the Half-Blood Prince. The researchers showed film sequences to test audiences to measure their levels of attention and emotional reactions, such as pleasure, fear, boredom, or empathy.26

When Pantene, a maker of hair products, wanted to explore women’s “overall feelings about their hair,” in the words of a lead scientist at Procter and Gamble, it enlisted NeuroFocus. The NeuroFocus analysts recorded electrical signals at the surface of women’s heads as they watched a Pantene commercial, creating a millisecond-by-millisecond picture of activity in the brain. According to the brain-wave data, the women became “distracted” at the point in the commercial when a model appeared frustrated as she tried to deal with her unruly hair. Procter and Gamble revised the ad to focus more on the model’s hair and less on her facial expression.27

But how meaningful are these conclusions? One is tempted to assume that they have value, given that reputable companies use brain-generated information. Yet the lack of transparency surrounding neuromarketers’ interpretation of these data opens them to challenge by critics. Columbia University researchers recently reviewed the websites of sixteen neuromarketing firms and found that few described their methodology with enough detail to verify their claims. Almost half of the companies did not even use EEG or fMRI but rather relied on old technologies like skin conductance response or measures of pupil size. Moreover, neuromarketing companies’ use of different proprietary formulas for interpreting brain-wave data makes it even more difficult to assess their utility.

NeuroFocus, for example, claims to detect responses along seven dimensions: attention, emotional engagement, memory retention, overall effectiveness, purchase intent, novelty, and awareness. Although there is a large body of research on the relationship between EEG and attention, emotion, and retention of information, NeuroFocus uses a complex proprietary formula to transform those data into measurements that the company states reflect “purchase intent.” NeuroFocus also interprets electrical activity over the inferior frontal lobe as reflecting engagement of mirror neurons—cells that are implicated, some experts contend, in human empathy—thereby reflecting a subject’s desire to share in the experience of the people depicted in an ad.28 This is a controversial interpretation because the significance of mirror neurons in humans is not well understood.

Evaluating commercials or movie trailers poses different challenges from those of static formats such as ads in magazines or product designs. For one thing, the neural responses elicited by watching a commercial may not be reliably in sync with what subjects are viewing in real time. This is because brain activation may reflect what a subject anticipates, not what is on the screen at the moment. Also, the density of features in a commercial or movie trailer—the dialogue, music, and images—makes it difficult for analysts to discern the emotional impact of a specific feature.29

The caveats don’t end there. Neuromarketers can also run afoul of reverse inference, the practice of reasoning backward from regional brain activity to conclude that subjects are thinking certain thoughts or having certain feelings. Imaging results recently prompted Frito-Lay to change its packaging for potato chips from shiny to matte paper. When women viewed the regular, shiny packaging, scans depicted more activity in their anterior cingulate cortex—“an area of the brain associated with feelings of guilt [over eating junk food],” as Forbes reported it—than when they viewed a package made of matte beige paper. Yet the anterior cingulate cortex is one of the most promiscuously excitable structures in the brain, participating in the perception of pain, emotional engagement, depression, motivation, error prediction, conflict monitoring, decision making, and more.30

Reverse inference also found its way into fMRI analysis of the Super Bowl XL halftime ads in 2006. As subjects watched ads that had been broadcast during the game, neuroscientist Marco Iacoboni scanned their brains. He proclaimed one commercial a “flop” for FedEx, involving a hapless caveman who is fired by his boss because he did not use the carrier to deliver a package. Why? Because when the caveman is subsequently crushed by a dinosaur, the subjects’ amygdalae showed enhanced activity. “The scene looks funny, and has been described as funny by lots of people,” he said, “but your amygdala still perceives it as threatening.” As we know, however, the amygdala does much more than just process fear. Among other things, it mediates response to novelty—and a new Super Bowl ad is nothing if not novel. Even if the scan captured a fearlike response, “fear” experienced within a safe setting can be exhilarating, as any rollercoaster fan can tell you. Thus, when self-report (“this is funny”) clashes with what the brain seems to be saying (“I’m scared”), caution is in order. Should FedEx scrap the ad lest it scare potential customers? Of course not. Sure enough, Iacoboni also panned a 2006 Super Bowl ad for GoDaddy.com, a Web-hosting company, because it did not increase activity in brain areas linked to reward (a curious finding in and of itself because the ad features buxom spokesladies). Yet in the real world, the Hooters-esque ad scored a touchdown of sorts, driving more traffic to the advertiser’s website than any other website during the game.31

“ADVERTISING SEEKS TO PERSUADE and everybody knows it,” wrote John E. Calfee in his book Fear of Persuasion.32 Self-interested sellers and skeptical consumers have been enduring features of commerce since the beginning of time. But when audiences fear that they are being manipulated without knowing how—and will thus be incapable of resisting—skepticism can morph into anger and paranoia.

The specter of consumer manipulation memorably roiled the public in 1957 with the publication of Vance Packard’s clarion call The Hidden Persuaders. The journalist and social critic charged marketers in general, and Ernest Dichter in particular, with undermining the rational autonomy of citizens by manipulating them into buying things they neither wanted nor needed. “Large-scale efforts,” Packard wrote, “are being made, often with impressive success, to channel our unthinking habits, our purchasing decisions, and our thought processes. . . . The result is that many of us are being influenced and manipulated, far more than we realize, in the patterns of our everyday lives. The aim is nothing less than to influence the state of our mind and to channel our own behavior as citizens.” The New Yorker called Packard’s book “a brisk, authoritative and frightening report on how such pressure groups as manufacturers, fundraisers and politicians are attempting, with the help of advertising agencies and publicists, to turn the American mind into a kind of catatonic dough that will buy, give or vote at their command.” A review of Packard’s book in the Texas Law Review wondered whether use of subliminal advertising in TV election ads might mean that “Orwell’s 1984 is nearer than its title portends”—and whether First Amendment law can cope with “questions raised by Packard regarding recent advances in the science of molding men’s minds.”33

The Hidden Persuaders spent six weeks as the number-one best-selling nonfiction book in the United States. Its thesis resonated during the Cold War era and its attendant fears of communism. Rumors that American POWs had been “brainwashed” during the Korean War were widely believed, inspiring Richard Condon’s 1959 novel and later film The Manchurian Candidate. Senator Joseph McCarthy fomented fear that Communist spies and sympathizers had infiltrated the federal government and even the U.S. Army. From 1954 to 1960, the Cincinnati Reds baseball team rechristened itself the “Cincinnati Redlegs” to avoid any association with the Communist contagion.34 The famous 1956 science-fiction movie Invasion of the Body Snatchers—in which large alien pods produced replacement human beings—has been interpreted as a political allegory of fears that Communist ideology would eradicate individualism and impose a soulless conformity on the country.

Against this backdrop, James Vicary, a Manhattan marketing executive and founder of the Subliminal Projection Company, claimed that he had devised a technique he called “subliminal advertising” to change buyer behavior. (“Subliminal” refers to an image or sound, usually briefly presented, that fails to register in consciousness.) Subliminal persuasion, Vicary’s elusive goal, should not be confused with the well-documented phenomenon of subliminal perception, the well-documented capacity to perceive input without being aware of doing so.) Five months after Packard published The Hidden Persuaders, Vicary held a press conference to announce the success of his “invisible commercial.” During that summer, Vicary told attendees, he had flashed the messages “Hungry? Eat Popcorn” and “Drink Coca-Cola” for an imperceptible 1/3,000th of a second during showings of the movie Picnic at a theater in Fort Lee, New Jersey. Vicary’s results were impressive, to say the least. Six weeks of subliminal exposure, Vicary claimed, spiked sales of popcorn and Coca-Cola at the theater by 18 and 58 percent, respectively.35

Vicary’s subliminal mandate to drink Coke and eat popcorn sparked a public furor. “Welcome to 1984,” wrote Norman Cousins, the legendary editor of Saturday Review. “If the device is successful for putting over popcorn, why not politicians or anything else?” Polls revealed widespread condemnation by the public, and Congress called for the Federal Communications Commission (FCC) to regulate subliminal advertising. Meanwhile, the National Association of Radio and Television Broadcasters asked its member stations to refrain from using subliminals pending review.36

From the start, the Advertising Research Foundation and most research psychologists were skeptical of Vicary’s claims. They insisted that Vicary provide his data or repeat his demonstration. In January 1958, Vicary traveled to the nation’s capital to demonstrate his “technique” before several members of Congress and the FCC chairman. In a Washington television studio, Vicary showed them a few minutes of a movie with split-second “Eat Popcorn” messages inserted in the film, but could not spur any desire for popcorn. One lawmaker, however, reportedly quipped that the film made him want a hot dog. The following month, the Canadian Broadcasting Corporation announced that it had attempted its own subliminal persuasion experiment, flashing a hidden message—“Phone now”—throughout a half-hour show. Of five hundred viewers surveyed, only one reported an urge to make a phone call. Many viewers said that the broadcast made them feel hungry or thirsty.37

Finally, in 1962, Vicary told Advertising Age that his “experiment” consisted of a handful of data he sloppily collected and merged with falsified evidence. The main objective for his press conference, Vicary admitted, was to attract publicity for his consulting company. Psychologist Raymond A. Bauer would not have been surprised. Writing in the Harvard Business Review in 1958, he observed that the “specter of ‘manipulation’ and ‘hidden persuasion’ has stalked all the lands that man never inhabited.” Subsequently, numerous well-designed studies have shown that subliminal messages do not readily manipulate individuals or groups to change their purchasing behaviors. Admittedly, some relatively recent laboratory evidence raises the possibility that subliminal messages may at times affect our motivations; for example, in one study, participants exposed subliminally to photos of Coke cans and the word “thirsty” later reported being thirstier than participants not exposed to the word. Yet it is not at all clear that these findings translate into real-world purchasing decisions, let alone that they can shape preferences for specific brands.38

Public reaction to neuromarketing has been far less dramatic than it was to Packard’s book and Vicary’s revelations. Yet latent anxiety still surrounds the prospect that we are being manipulated in new ways and that the potential for control will only grow. Neuromarketing is already in the crosshairs of vigilant consumer-protection groups. In 2003, Commercial Alert, a nonprofit organization co-founded by Ralph Nader, appealed to the Department of Health and Human Services about research conducted by the BrightHouse Institute for Thought Sciences and Emory University, asking, “What exactly will stop Emory’s neuromarketing research from being sold to corporate clients to push the ‘buy button’ for more tobacco, alcohol, junk food, violence, gambling and other addictive or destructive behaviors?” The following year, the group unsuccessfully urged the Senate Commerce Committee to undertake a federal investigation of BrightHouse.39

In 2011, a consortium of consumer-protection groups filed a complaint with the Federal Trade Commission against Frito-Lay for allegedly using neuromarketing “designed to trigger subconscious, emotional arousal” in order to promote high-fat snack food to teens. Richard Glen Boire of the Center for Cognitive Liberty and Ethics in Davis, California, suggests that use of neuromarketing techniques be disclosed by companies: “If the technology becomes very effective, we might see some companies adopt a No-Neuromarketing position, much as we see on some personal products a note that they are not tested on animals.”40 Boire’s remark conjures a little symbol in the corner of a package label—a brain with a slash through it, perhaps—indicating that no brains were examined in the making of this product.

Legally speaking, there is no federal law against the use of subliminal messages in advertisements. The FCC may revoke a company’s broadcast license if the use of “subliminal techniques” is proved, irrespective of its effectiveness. And state and federal judges and scholars have generally taken the position that the First Amendment should not protect subliminal advertising and have often ruled against its use. According to legal scholar Marc J. Blitz, when a communication contains messages or stimuli that are designed to influence our thinking without our being aware of them, the logic for First Amendment protection disappears. That is, if people are unaware of information that is influencing them, they cannot subject it to analysis. And if they cannot analyze a message to determine its truth through debate and dialogue—because they are unaware of the message in the first place—the constitutional protection would not apply. Granted, advertising, like all communication, can affect us in ways of which we are not aware. Does neuromarketing—should it someday be demonstrated to be unequivocally effective—represent a deeper violation of autonomy? The ultimate question, Blitz says, is whether neuromarketing influences consumers’ behavior strongly enough to threaten their autonomy.41

We do not believe that Manchurian customers will be marching down department store aisles any time soon, if ever. Consumers aren’t disembodied brains milling about the Mall of America. They juggle their pocketbooks and contemplate other items they have recently bought. Purchasing is a social activity, and people are social creatures, gauging the foreseeable reaction from a spouse (“You bought what!?”) and often soliciting advice from family, friends, or experts before buying. Indeed, influences on buyers are ubiquitous in the environment as well. Shoppers’ moods, for example, influence buying behavior. So can the ambient pace of music in a store. Higher levels of arousal seem to prompt people to process information more shallowly—that is, to rely more heavily on cognitive biases and shortcuts—thus making them more easily swayed by celebrity product endorsers, the catchiness of an ad, or other superficial yet attractive elements. Mentally drained individuals may be more likely to choose superficially entertaining, lowbrow movies over more cerebral, slower-paced films, which implies that the nature of a television program itself (say, the postapocalyptic drama The Walking Dead versus the family sitcom The Big Bang Theory) can influence how people perceive commercials.42

In the end, a cacophony of influences impinge on us at once, some cancelling out others, some combining in novel ways, some emanating from within us, some from the external environment, and still others generated by advertisers. Our implicit unconscious processes and overt conscious capacities come together to guide us.

SO is neuromarketing “hidden persuasion or junk science,” as Advertising Age asked in 2007? It is neither. There are limits to influencing human behavior, in general, and there is no specific evidence that neuromarketers can manipulate information they glean from our brains to turn us into passive, unconscious consumers of things we don’t need. As esteemed market researcher Andrew S. C. Ehrenberg wrote in 1982, “Advertising is in an odd position. Its extreme protagonists claim it has extraordinary powers . . . and its severest critics believe them.” Three decades later, his observation is just as true. Nor is it fair to allow buyologists’ exaggerated claims to taint all neuromarketing and dismiss it out of hand as junk science. For one thing, its premise is sound: namely, that people are drawn to certain products and disposed to purchase them for motives to which they are often not privy. It may turn out that neuromarketing is best suited for generating and testing early hypotheses about the optimal way to grab viewers’ attention and engage them emotionally. For example, if moments in the initial versions of a commercial or movie clip arouse only very weak responses, the team may want to go back to the drawing board.43

At bottom, however, the predictive value of neural information will take on real marketplace significance only if it outperforms what people say they will buy or what they say they like about a product. If this is already happening—and given the paucity of available, replicated evidence, we are skeptical—neuromarketers are not sharing their in-house proprietary data and their methods. What’s more, the “neuro” part of marketing needs to be worth it compared with conventional methods. “If I can spend $1,000 to do a traditional market study that gets me 80 percent of what a $24,000 fMRI study does, then the return on my neuromarketing investment is not great,” says neuroscientist Craig Bennett, of dead salmon fame.44

Nonetheless, the burden falls on neuromarketing to prove itself. In 2010, the Advertising Research Foundation began a long-term project to develop neuromarketing guidelines. After a review of methods used by a number of neuromarketing firms, the foundation concluded that “the complexity of the science underlying these methods makes it difficult to assess their validity.” The project’s reviewers noted what they saw as neuromarketers’ too-frequent exaggeration of what their tests could deliver and asserted that “documentation of methods, research protocols, and clarity about what was done are essential,” given the complexities involved.45

For now, the basics of advertising remain intact. Effective advertising must be seen, read, believed, remembered, and acted on—much as pioneering market researcher Daniel Starch concluded in the 1920s. Marketers still evaluate promotional campaigns and products according to traditional constructs: Are viewers paying attention to an ad, do they like it, can they recognize and recall the product, do they identify with the brand image, and do they intend to purchase? Marketers continue to rely heavily on surveys, market tests of product samples, one-on-one interviews with consumers, and, yes, old-fashioned focus groups. Whether neuromarketing will flourish, burn out, or flicker on the periphery of the advertising world remains to be seen. Right now, the promises are bright and shiny, but behind the scenes, the fallacies and pitfalls of overhyped neuroscience give the “[corporate] buyer beware” truism a new twist.46

In the next chapter, we continue the theme of the biology of desire and decision making, this time from the angle of addiction to alcohol and drugs. Can an examination of the brains of people with addiction reveal insights that researchers and doctors can use to help them in treatment and recovery? As we will see, neuroscientific findings are fascinating, but the overriding emphasis on the brain—the now-dominant approach to the study of addiction—is too narrow a perspective.
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ADDICTION AND THE BRAIN-DISEASE FALLACY

IN 1970, HIGH-GRADE HEROIN and opium flooded Southeast Asia. Military physicians in Vietnam estimated that nearly half of all U.S. Army enlisted men serving there had tried opium or heroin, and between 10 and 25 percent of them were addicted. Deaths from overdoses soared. In May 1971, the crisis reached the front page of the New York Times: “G.I. Heroin Addiction Epidemic in Vietnam.” Fearful that the newly discharged veterans would join the ranks of junkies already bedeviling inner cities, President Richard Nixon commanded the military to begin drug testing. No one could board a plane home until he had passed a urine test. Those who failed could attend an army-sponsored detoxification program.1

Operation Golden Flow, as the military called it, succeeded. As word of the new directive spread, most GIs stopped using narcotics. Almost all the soldiers who were detained passed the test on their second try. Once they were home, heroin lost its appeal. Opiates may have helped them endure a war’s alternating bouts of boredom and terror, but stateside, civilian life took precedence. The sordid drug culture, the high price of heroin, and fears of arrest discouraged use, veterans told Lee Robins, the Washington University sociologist who evaluated the testing program from 1972 to 1974.2

Robins’s findings were startling. Only 5 percent of the men who became addicted in Vietnam relapsed within ten months after return, and just 12 percent relapsed briefly within three years. “This surprising rate of recovery even when re-exposed to narcotic drugs,” wrote Robins, “ran counter to the conventional wisdom that heroin is a drug which causes addicts to suffer intolerable craving that rapidly leads to re-addiction if re-exposed to the drug.” Scholars hailed the results as “revolutionary” and “path-breaking.” The fact that addicts could quit heroin and remain drug free overturned the belief that “once an addict, always an addict.”3

Unfortunately, that lesson has faded into the past. By the mid-1990s, the truism “once an addict, always an addict” was back, repackaged with a new neurocentric twist: “Addiction is a chronic and relapsing brain disease.” It was promoted tirelessly by psychologist Alan I. Leshner, then the director of the National Institute on Drug Abuse (NIDA), the nation’s premier addiction research body and part of the National Institutes of Health, and is now the dominant view of addiction in the field. The brain-disease model is a staple of medical school education and drug counselor training and even appears in the antidrug lectures given to high-school students. Rehab patients learn that they have a chronic brain disease. And the American Society of Addiction Medicine, the largest professional group of physicians specializing in drug problems, calls addiction “a primary, chronic disease of brain reward, motivation, memory and related circuitry.” Drug czars under Presidents Bill Clinton, George W. Bush, and Barack Obama have all endorsed the brain-disease framework at one time or another. From being featured in a major documentary on HBO, on talk shows and Law and Order, and on the covers of Time and Newsweek, the brain-disease model has become dogma—and like all articles of faith, it is typically believed without question.4

That may be good public relations, but it is bad public education. We also argue that it is fundamentally bad science. The brain-disease model of addiction is not a trivial rebranding of an age-old human problem. It plays to the assumption that if biological roots can be identified, then a person has a “disease.” And being afflicted means that the person cannot choose, control his or her life, or be held accountable. Now introduce brain imaging, which seems to serve up visual proof that addiction is a brain disease. But neurobiology is not destiny: The disruptions in neural mechanisms associated with addiction do constrain a person’s capacity for choice, but they do not destroy it. What’s more, training the spotlight too intently on the workings of the addicted brain leaves the addicted person in the shadows, distracting clinicians, policy makers, and sometimes patients themselves from other powerful psychological and environmental forces that exert strong influence on them.

For over three centuries in the United States, physicians, legal scholars, politicians, and the public have debated the nature of addiction: Is it a defect of the will or of the body? A moral or a medical problem? Such polarization should by now have exhausted itself.5 After all, mountains of evidence attest to the fact that addiction entails both biological alterations in the brain and in deficits personal agency. But given what is at stake in these debates—namely, our deep cultural beliefs about self-control and personal responsibility paired with concerns about what society owes to addicts and what it can expect of them—we must be very careful not to ascribe too much influence to the addict’s brain.

WHAT exactly makes addiction a brain disease? “That addiction is tied to changes in brain structure and function is what makes it, fundamentally, a brain disease,” Leshner wrote in a now-landmark article in Science in 1997. But that can’t be right. Every experience changes the brain—from learning a new language to navigating a new city. It is certainly true that not all brain changes are equal; learning French is not the same as acquiring a crack habit. In addiction, intense activation of certain systems in the brain makes it difficult for users to quit. Genetic factors influence the intensity and quality of the subjective effect of the drug, as well as the potency of craving and the severity of withdrawal symptoms.6

The process of addiction unfolds partly through the action of dopamine, one of the brain’s primary neurotransmitters. Normally, dopamine surges in the so-called reward pathway, or circuit, in the presence of food, sex, and other stimuli central to survival. Dopamine enhancement serves as a “learning signal” that prompts us to repeat eating, mating, and other pleasures. Over time, drugs come to mimic these natural stimuli. With every puff of a Marlboro, injection of heroin, or swig of Jim Beam, the learning signal in the reward pathway is strengthened, and in vulnerable users, these substances assume incentive properties reminiscent of food and sex.

“Salience” is the term that neuroscientists often use to describe the pull of substances on the addicted—it’s more of a sense of wanting, even needing, than liking. The development of salience has been traced to the nerve pathways that mediate the experience as they emerge from the underside of the brain, in an area called the ventral tegmentum, and sweep out to regions such as the nucleus accumbens, hippocampus, and prefrontal cortex, which are associated with reward, motivation, memory, judgment, inhibition, and planning.

Other nerve fibers travel from the prefrontal cortex, a region involved in judgment and inhibition, to parts of the brain that control behavior. As one psychiatrist put it memorably, “The war on drugs is a war between the hijacked reward pathways that push the person to want to use, and the frontal lobes, which try to keep the beast at bay.” Note the word “hijacked.” As shorthand for the usurpation of brain circuitry during the addiction process, it is a reasonable metaphor. In the hands of brain-disease purists, though, “hijacking” has come to denote an all-or-nothing process, likened to a “switch in the brain” that, once flipped, affords no retreat for the addict. “It may start with the voluntary act of taking drugs,” Leshner said, “but once you’ve got [addiction], you can’t just tell the addict, ‘Stop,’ any more than you can tell the smoker ‘Don’t have emphysema.’ ”7

The reward circuit is also intimately involved in “cue-induced” craving. Such craving is a special species of desire that manifests itself in a sudden, intrusive urge to use brought on by cues associated with use. The mere clink of a whiskey bottle, a whiff of cigarette smoke, or a glimpse of an old drug buddy on the corner can set off an unbidden rush of yearning, fueled by dopamine surges. For the addict who is trying to quit, this is a tense feeling, not pleasurable at all. Because the rush of desire seems to come out of the blue, users may feel blindsided, helpless, and confused.8

In a very impressive display of brain technology, scientists have used PET and fMRI scans to observe the neural correlates of craving. In a typical demonstration, addicts watch videos of people handling a crack pipe or needle, causing their prefrontal cortices, amyadalae, and other structures to bloom with activity. (Videos of neutral content, such as landscapes, induce no such response.)9 Even in users who quit several months previously, neuronal alterations may persist, leaving them vulnerable to sudden, strong urges to use. The familiar late-1980s slogan “This is your brain on drugs” is still with us, but now with the brain itself substituting for the fried egg.

But that egg is not always sizzling. There is a surprising amount of lucid time in the daily life of addicts. In their classic 1969 study “Taking Care of Business: The Heroin User’s Life on the Street,” criminologists Edward Preble and John J. Casey found that addicts spend only a small fraction of their days getting high. Most of their time is spent either working or hustling. The same is true for many cocaine addicts.10 We tend to think of them, at their worst, frantically gouging their skin with needles, jamming a new rock into a pipe every fifteen minutes, or inhaling lines of powder. In the grip of such hunger, an addict cannot be expected blithely to get up and walk away.

These tumultuous states—with neuronal function severely disrupted—are the closest drug use comes to being beyond the user’s restraint. But in the days between binges, cocaine users worry about a host of everyday matters: Should I find a different job? Enroll my kid in a better school? Kick that freeloading cousin off the couch for good? Attend a Narcotics Anonymous meeting, enter treatment, or register at a public clinic? It is during these stretches of relative calm that many addicts could make the decision to get help or quit on their own—and many of them do. But the decision to quit can be long in coming, far too long for those who destroy their health, families, or careers in the meantime.

The paradox at the heart of addiction is this: How can the capacity for choice coexist with self-destructiveness? “I’ve never come across a single person that was addicted that wanted to be addicted,” says neuroscientist Nora Volkow, who succeeded Leshner as director of NIDA in 2003. Exactly. How many of us have ever come across a heavy person who wanted to be overweight? Many undesirable outcomes in life arrive incrementally. “We can imagine an addict choosing to get high each day, though not choosing to be an addict,” says psychologist Gene Heyman. “Yet choosing to get high each day makes one an addict.”11

Let’s follow a typical trajectory to see how this dynamic plays out. In the early phase of addiction, drugs or alcohol become ever more appealing, while once-rewarding activities, such as relationships, work, or family, decline in value. The attraction of the drug starts to fade as consequences accrue—spending too much money, disappointing loved ones, attracting suspicion at work—but the drug still retains its allure because it blunts psychic pain, suppresses withdrawal symptoms, and douses intense craving.12 Addicts find themselves torn between the reasons to use and reasons not to.

Sometimes a spasm of self-reproach or a flash of self-awareness tips the balance toward quitting. William S. Burroughs, an American novelist and heroin addict, calls this the “naked lunch” experience, “a frozen moment when everyone sees what is on the end of every fork.” Christopher Kennedy Lawford, himself in recovery from drugs and alcohol, edited a 2009 collection of essays called Moments of Clarity in which the actor Alec Baldwin, singer Judy Collins, and others recount the events that spurred their recoveries. Some quit on their own; others got professional help. A theme in each of their stories is a jolt to self-image: “This is not who I am, not who I want to be.” One recovered alcoholic describes the process: “You tear yourself apart, examine each individual piece, toss out the useless, rehabilitate the useful, and put your moral self back together again.”13 These are not the sentiments of people in helpless thrall to their diseased brains. Nor are these sentiments the luxury of memoirists. Patients have described similar experiences to us: “My God, I almost robbed someone!” “What kind of mother am I?” or “I swore I would never switch to the needle.”

And it turns out that quitting is the rule, not the exception—a fact worth acknowledging, given that the official NIDA formulation is that “addiction is a chronic and relapsing [italics added] brain disease.” The Epidemiologic Catchment Area Study, done in the early 1980s, surveyed 19,000 people. Among those who had become dependent on drugs by age twenty-four, more than half later reported not a single drug-related symptom. By age thirty-seven, roughly 75 percent reported no drug symptom. The National Comorbidity Survey, conducted between 1990 and 1992 and again between 2001 and 2003, and the National Epidemiologic Survey on Alcohol and Related Conditions, conducted between 2001 and 2002 with more than 43,000 subjects, found that 77 and 86 percent of people who said they had once been addicted to drugs or alcohol reported no substance problems during the year before the survey.14

By comparison, people who were addicted within the year before the survey were more likely to have concurrent psychiatric disorders. Additionally, NIDA estimates that relapse rates of treated drug-addicted patients run from 40 to 60 percent.15 In other words, they are not representative of the universe of addicts. They are the hard cases—the chronic and relapsing patients. Yet these patients often make the biggest impressions on clinicians and shape their views of addiction, if only because clinicians are especially likely to encounter them.

Researchers and medical professionals err in generalizing from the sickest subset of people to the overall population of patients. This caveat applies across the medical spectrum. Just as the clinician wrongly assumes that all addicts must be like the recalcitrant ones who keep stumbling through the clinic doors, psychiatrists sometimes view people with schizophrenia as doomed to a life of dysfunction on the basis of their frequent encounters with those whose delusions and hallucinations don’t improve with treatment. The error of extrapolating liberally from these subsets of difficult patients is so common that statisticians Patricia and Jacob Cohen gave it a name: the “clinician’s illusion.”16

ADVOCATES of the brain-disease paradigm have good intentions. By placing addiction on an equal medical footing with more conventional brain disorders, such as Alzheimer’s and Parkinson’s, they want to create an image of addicts as victims of their own wayward neurochemistry. They hope that this portrayal will inspire insurance companies to expand coverage for addiction and politicians to allocate more funding for treatment. And in the hands of Alan Leshner, the model has had real political utility. Before he was NIDA director, Leshner served as acting director of the National Institute of Mental Health. There, he saw how brain-disease “branding” could prompt Congress to act. “Mental health advocates started referring to schizophrenia as a ‘brain disease’ and showing brain scans to members of Congress to get them to increase funding for research. It really worked,” he said.17

Many experts credit the brain-disease narrative with enhancing the profile of their field. The late Bob Schuster, head of NIDA from 1986 to 1991, admitted that although he did not think of addiction as a disease, he was “happy for it to be conceptualized that way for pragmatic reasons . . . for selling it to Congress.” For decades, addiction research had been a low-status field, disparaged by other researchers as a soft science that studied drunks and junkies. Now the field of neuroscience was taking greater notice. “People recognize that certain decision makers and others are very impressed with molecular biology,” said Robert L. Balster, director of the Institute for Drug and Alcohol Studies at Virginia Commonwealth University.18

Psychiatrist Jerome Jaffe, an eminent figure in the field and the first White House adviser on drugs (the precursor of the “drug czar”), sees the adoption of the brain-disease model as both a tactical triumph and a scientific setback. “It was a useful way for particular agencies to convince Congress to raise the budgets, [and] it has been very successful,” he said. Indeed, neuroimaging, neurobiological research, and medication development consume over half of the NIDA research budget. In light of the agency’s reach—it funds almost all substance-abuse research in the United States—it sets the national agenda regarding which research gets funded and therefore the nature of the data produced and the kinds of topics that investigators propose. But Jaffe argues that the brain-disease paradigm presents “a Faustian bargain—the price that one pays is that you don’t see all the other factors that interact [in addiction].”19

The proponents of the brain-disease concept are also trying to dispel the stigma surrounding addiction by rehabilitating addicts’ poor public image: They are not undisciplined deadbeats but just people struggling with an ailment. This approach had its roots in the world of mental health advocacy. Until the early 1980s, plenty of people blamed parents for their children’s serious mental problems. Then advocates began to publicize neuroscientific discoveries, demonstrating, for example, that schizophrenia is associated with abnormalities of brain structure and function. In this effort, brain imaging has served sufferers well, helping legitimize their symptoms by representing visually the illness in their brains.20 The idea, of course, was that these benefits would extend to addicts. But it turns out that it’s harder to destigmatize addiction.

For all its benign aspirations, there are numerous problems with the brain-disease model. On its face, it implies that the brain is the most important and useful level of analysis for understanding and treating addiction. Sometimes the model even equates addiction with a neurological illness, plain and simple.21 Such neurocentrism has clinical consequences, downplaying the underlying psychological and social reasons that drive drug use.

Recovery is a project of the heart and mind. The person, not his or her autonomous brain, is the agent of recovery. Notably, Alcoholics Anonymous, the institution perhaps most responsible for popularizing the idea that addiction is a disease, employs the term as a metaphor for loss of control. Its founders in the 1930s were leery of using the word “disease” because they thought that it discounted the profound importance of personal growth and the cultivation of honesty and humility in achieving sobriety.22

The brain-disease narrative misappropriates language better used to describe such conditions as multiple sclerosis or schizophrenia—afflictions of the brain that are neither brought on by the sufferer nor modifiable by the desire to be well. It offers false hope that an addict’s condition is completely amenable to a medical cure (much as pneumonia is to antibiotics). Finally, as we’ll see, it threatens to obscure the vast role of personal agency in perpetuating the cycle of use and relapse.

Addicts embarking on recovery often need to find new clean and sober friends, travel new routes home from work to avoid passing near their dealer’s street, or deposit their paycheck directly into a spouse’s account to keep from squandering money on drugs. A teacher trying to quit cocaine switched from using a chalkboard—the powdery chalk was too similar to cocaine—and had a whiteboard installed instead. An investment banker who loved injecting speedballs—a cocktail of cocaine and heroin in the same syringe—made himself wear long-sleeved shirts to prevent glimpses of his bare and inviting arms.23 Former smokers who want to quit need to make many fine adjustments, from not lingering at the table after meals to ridding their homes of the ever-present smell of smoke, removing car lighters, and so on.

Thomas Schelling, a 2005 Nobel laureate in economics, refers to these purposeful practices as self-binding. The great self-binder of myth was Odysseus. To keep himself from heeding the overpowering song of the sea sirens—the half-woman, half-bird creatures whose beautiful voices lured sailors to their deaths—Odysseus instructed his men to tie him to the mast of his ship. The famous Romantic English poet Samuel Taylor Coleridge, an opium addict, is said to have hired men to prevent him from entering a pharmacy to purchase opium. Today, one can hire a firm that will provide binding services. It imposes surprise urine tests on the client, collects evidence of attendance at AA meetings or treatment sessions, and sends a monthly status report (with the good or bad news) to another person, such as a parent, spouse, or boss.24

Some addicts devise their own self-binding strategies. Others need the help of therapists, who teach them to identify and anticipate cues that trigger craving. Beyond the classic triad of people, places, and things, they come to realize that internal states, such as stress, bad moods, and boredom, can prompt drug urges.

Managing craving matters mightily in recovery, but it usually is not enough. Another very important truth is that an addict uses drugs or alcohol because they serve a purpose. Caroline Knapp, in her powerful 1996 memoir Drinking: A Love Story, recounted why she spent two decades of her life as an alcoholic: “You drank to drown out fear, to dilute anxiety and doubt and self-loathing and painful memories.”25 Knapp doesn’t describe an urge to drink so much as a need to drink. She was not manipulated by an alien desire but by something woven into her being. To say that Knapp’s problem was merely the effect of heavy drinking on her brain is to miss the true threat to her well-being: the brilliant but tormented Knapp herself.

Heroin and speed helped screenwriter Jerry Stahl, author of Permanent Midnight, attain “the soothing hiss of oblivion.” But when the drugs wore off, his vulnerabilities throbbed like a fresh surgical incision. In surveying his life, Stahl wrote, “Everything, bad or good, boil[ed] back to the decade on the needle, and the years before that imbibing everything from cocaine to Romilar, pot to percs, LSD to liquid meth and a pharmacy in between: a lifetime spent altering the single niggling fact that to be alive means being conscious.”26

Or take Lisa, a thirty-seven-year-old woman featured in an HBO documentary on addiction. When we meet her, Lisa is living in a run-down hotel room in Toronto and working as a prostitute. She sits on the bed and talks with the filmmaker behind the camera. Flipping her shiny brown hair and inspecting her well-kept nails, Lisa is animated as she boasts about how much she makes selling sex, how much she spends on cocaine, and the longed-for “oblivion” that drugs help her attain. When Lisa was filmed, she was healthy and engaging; she looked and talked like someone who had recently been abstinent but was back in the early stages of her next downward spiral. She had no interest in stopping things at this point. “Right now, I am in no position to go into recovery. [This way of life] is working for me. . . . I have money, drugs, business. I’m O.K.” To say that Lisa’s problem is the effect of cocaine on her brain is to miss the true threat to her well-being: Lisa herself. “I always use for a reason. It’s repressing what needs to be repressed,” she says.27

These stories highlight one of the shortcomings of the neurocentric view of addiction. This perspective ignores the fact that many people are drawn to drugs because the substances temporarily quell their pain: persistent self-loathing, anxiety, alienation, deep-seated intolerance of stress or boredom, and pervasive loneliness. The brain-disease model is of little use here because it does not accommodate the emotional logic that triggers and sustains addiction.28

IN December 1966, Leroy Powell of Austin, Texas, was convicted of public intoxication and fined $20 in a municipal court. Powell appealed the conviction to county court, where his lawyer argued that he suffered from “the disease of chronic alcoholism.” Powell’s public display of inebriation therefore was “not of his own volition,” and the fine constituted cruel and unusual punishment. A psychiatrist concurred, testifying that Powell was “powerless not to drink.”29

Then Powell took the stand. On the morning of his trial, he had a drink at 8 a.m. that his lawyer gave to him, presumably to stave off morning tremors. Here is an excerpt from the cross-examination:

         Q:   You took that one [drink] at eight o’clock [a.m.] because you wanted to drink?

         A:   Yes, sir.

         Q:   And you knew that if you drank it, you could keep on drinking and get drunk?

         A:   Well, I was supposed to be here on trial, and I didn’t take but that one drink.

         Q:   You knew you had to be here this afternoon, but this morning you took one drink and then you knew that you couldn’t afford to drink anymore and come to court; is that right?

         A:   Yes, sir, that’s right.

         Q:   Because you knew what you would do if you kept drinking that you would finally pass out or be picked up?

         A:   Yes, sir.

         Q:   And you didn’t want that to happen to you today?

         A:   No, sir.

         Q:   Not today?

         A:   No, sir.

         Q:   So you only had one drink today?

         A:   Yes, sir.30

The judge let stand Powell’s conviction for public intoxication. A second appeal followed, this time to the U.S. Supreme Court. It, too, affirmed the constitutionality of punishment for public intoxication. “We are unable to conclude,” said the court, “that chronic alcoholics in general, and Leroy Powell in particular, suffer from such an irresistible compulsion to drink and to get drunk in public that they are utterly unable to control their performance.”31

For people like Powell who are not otherwise motivated to quit, consequences can play a powerful role in modifying behavior. Powell took only a single drink on the morning of his trial because of foreseeable and meaningful consequences. Far from being unusual, his ability to curtail his drinking accords with a wealth of studies showing that people addicted to all kinds of drugs—nicotine, alcohol, cocaine, heroin, methamphetamines—can change in response to rewards or sanctions.32 Powell had surely experienced many alcohol-induced brain changes, but they did not keep him from making a choice that morning.

If Powell came before a judge today, his lawyer might well introduce a scan of his brain “craving” alcohol as evidence of his helplessness. If so, the judge would be wise to reject the scan as proof. After all, a judge, or anyone, can ponder scans of “addicted” brains all day, but he or she would never consider someone an addict unless that person behaves like one.33

Consider the following fMRI experiment by researchers at Yale and Columbia. They found that the brains of smokers reporting a strong desire to smoke displayed enhanced activation of reward circuitry, as would be expected. But they also showed that subjects could reduce craving by considering the long-term consequences of smoking, such as cancer or emphysema, while observing videos depicting people smoking. When subjects did so, their brains displayed enhanced activity in areas of the prefrontal cortex associated with focusing, shifting attention, and controlling emotions. Simultaneously, activity in regions associated with reward, such as the ventral striatum, decreased.34

Investigators at NIDA observed the same pattern when they asked cocaine users to inhibit their craving in response to cues. Subjects underwent PET scanning as they watched a video of people preparing drug paraphernalia and smoking crack cocaine. When researchers instructed the addicts to control their responses to the video, they observed inhibition of brain regions normally implicated in drug craving. When not deliberately suppressing their cravings, the addicts reported feeling their typical desire to use, and the PET scans, accordingly, revealed enhanced activation in brain regions that mediate craving.35

These powerful findings illuminate the capacity for self-control in addicts. They also underscore the idea that addicts persist not because of an inability to control the desire to use but from a failure of motivation. Granted, summoning sustained motivation can be a great challenge: It takes a lot of energy and vigilance to resist craving, especially urges that ambush the addict unexpectedly. Studies on the regulation of craving also help distinguish behavior that people do not control from behavior that they cannot control. Imagine, by way of contrast, promising a reward to people with Alzheimer’s if they can keep their dementia from worsening. That would be both pointless and cruel because the kinds of brain changes intrinsic to dementia leave the sufferer resistant to rewards or penalties.

What Powell’s case showed was that even though he sustained brain changes, those changes did not prevent his behavior from being shaped by consequences. Contingency management—the technical term for the practice of adjusting consequences, including incentives—often succeeds with people who face serious losses, such as their livelihood, professional identity, or reputation. When addicted physicians come under the surveillance of their state medical boards and are subject to random urine testing, unannounced workplace visits, and frequent employer evaluations, they fare well: 70 to 90 percent are employed with their licenses intact five years later.36 Likewise, scores of clinical trials show that addicts who know they will receive a reward, such as cash, gift certificates, or services, are nearly two to three times as likely to submit drug-free urine samples as addicts not offered rewards.37

Unfortunately, treatment programs are rarely in a position to offer cash or costly rewards. But the criminal justice system has an ample supply of incentives at its disposal and has been using such leverage for years. One of the most promising demonstrations of contingency management comes from Honolulu in the form of Project HOPE, Hawaii’s Opportunity Probation with Enforcement.38

Project HOPE includes frequent random drug testing of offenders on probation. Those who test positive are subject to immediate and brief incarceration. Sanctions are fair and transparent: All offenders are treated equally, and everyone knows what will happen in case of an infraction. The judges express a heartfelt faith in offenders’ ability to succeed. These basic elements of HOPE’s contingency administration—swiftness, sureness, transparency, and fairness combined with expectation for achievement—are a potent prescription for behavior change in just about anyone.39

Indeed, after one year of enrollment in Project HOPE, participants fared considerably better than probationers in a group who served as a comparison. They were 55 percent less likely to be arrested for a new crime and 53 percent less likely to have had their probation revoked. These results are even more impressive in light of the participants’ criminal histories and their heavy, chronic exposure to methamphetamine, which can impair aspects of cognitive function.40

These findings join a vast body of experimental data attesting to the power of incentives to override the lure of drugs. Yet because the facts contradict the idea that addiction is analogous to Alzheimer’s disease, some HOPE personnel objected to incentives, arguing that addicts couldn’t be accountable for their behavior. Likewise, when researchers asked NIDA to consider reviewing HOPE in its formative years, the agency declined on the grounds that methamphetamine addicts are not capable of responding to incentives alone.41

THE brain-disease model leads us down a narrow clinical path. Because it states that addiction is a “chronic and relapsing” condition, it diverts attention from promising behavioral therapies that challenge the inevitability of relapse by holding patients accountable for their choices. At the same time, because the model implies that addicts cannot stop using drugs until their brain chemistry returns to normal, it overemphasizes the value of brain-level solutions, such as pharmaceutical intervention. In 1997, Leshner ranked the search for a medication to treat methamphetamine addiction as a “top priority.” A decade later, Volkow predicted, “We will be treating addiction as a disease [by 2018], and that means with medicine.”42

The search for a magic bullet is folly—and even NIDA has given up hope of finding a wonder drug—but the brain-disease narrative continues to inspire unrealistic goals. When British pop star Amy Winehouse succumbed to her high-profile alcoholism in the summer of 2011, a Psychology Today columnist asked, “Could neuroscience have helped Amy Winehouse?” The author answered in the affirmative, suggesting a dopamine-altering medication of the future because addiction “may be a brain problem that science can eventually solve.” Neuroscientist David Eagleman goes even further, asserting that “addiction can be reasonably viewed as a neurological problem that allows for medical solutions, just as pneumonia can be viewed as a lung problem.”43 But the analogy doesn’t hold up. Changing a behavior like addiction requires addicts to work hard to change their patterns of thought and behavior. In contrast, antibiotic cures for pneumonia work even if the patient is in a coma.

The hope of a medical treatment is the logical outgrowth of placing the brain at the center of the addictive process. Overall, success to date has been genuine but modest. When motivated patients take medications—especially patients already armed with relapse-prevention strategies and the support of family and friends—they can sometimes vault into sustained recovery. Methadone, a long-acting synthetic opiate taken once a day to prevent opiate withdrawal, has played a major role in treating addiction to heroin and painkillers since the 1960s. Still, to their counselors’ chagrin, up to half the patients in methadone clinics also fortify themselves with heroin, cocaine, or Valium-like tranquilizers called benzodiazepines, sold on the street. Despite three decades of effort, there is still no medication therapy for cocaine. Cocaine immunotherapy (popularly called a cocaine “vaccine”) to prevent cocaine molecules from entering the brain is now in development, but previews do not look promising for wide-scale use. Other types of medications include blocking agents, such as naltrexone for opiate addiction, which occupy neuronal receptors and blunt a drug’s effect. Aversive agents, such as Antabuse (disulfiram), cause people to feel nauseated and vomit when they ingest alcohol. They can be effective in some cases, although many individuals elect to stop taking them.44

These medications are not the product of modern neuroscience; they were developed decades ago. Even a vaccine was sought in the 1970s, although today’s techniques are vastly more sophisticated. More recently, neuroscientists have collaborated with pharmacologists to develop medications to reverse or compensate for the pathological effects of drugs on the brain. The premise is that different components of addiction can be targeted by different medications. These components are the “reward” circuit (which mediates a strong desire to use and preoccupation with imminent use) and the craving mechanism associated with conditioned cues. Thus far, success has been elusive. Anticraving agents have shown some promise for alcoholics, but treatments for cocaine addiction have been disappointing.45

Traditionally, pharmacologists have approached the treatment of alcoholics and addicts in the same way they address most psychiatric diseases: as a matter of reversing or compensating for neuropathology—in this case, the neural alteration resulting from repeated use. This is a logical approach, but instead of focusing almost exclusively on what is wrong in the brain, perhaps they should also investigate the ways in which addicts recover. Addicts find nondrug sources of interests and gratification that generate their own outpourings of dopamine; they practice self-binding and mindfulness exercises that make the prefrontal cortex better at controlling impulses. Relinquishing drugs and alcohol is accompanied by a shift in the brain’s valuation systems. How, and even whether, these dynamics will translate into pharmacotherapy is a complicated question, but perhaps the answer will spur discovery of more effective medications—not panaceas but helpful aids to hasten the process of recovery.

Some proponents of the brain-disease model would say that emphasizing the role of choice in addiction is just another way to stigmatize addicts and justify penal responses over therapeutic ones. To this way of thinking, if we see the addict as a “chronic illness sufferer,” we will no longer view him or her as a “bad person.” This sentiment echoes throughout the addiction community. “We can continue playing the blame game,” said Volkow in 2008. “Or we can parlay the transformative power of scientific discovery into a brighter future for addicted individuals.”46

Sick brain versus flawed character? Biological determinism versus bad choices?47 Why must these be our only options? This black-and-white framing sets a rhetorical trap that shames us into siding with the brain-disease camp lest we appear cruel or uncaring. The bind, of course, is that it is impossible to understand addiction if one glosses over the reality that addicts do possess the capacity for choice and an understanding of consequences. Forcing a choice between “sick or bad” adds confusion, not clarity, to the long-standing debate over just how much to hold addicts responsible in ways that are beneficial to them and to the rest of society.

Although it makes no sense to incarcerate people for minor drug crimes, exempting addicts from social norms does not ensure them a brighter future. Stigmatization is a normal part of social interaction—a potent force in shaping behavior. Author Susan Cheever, a former alcoholic, coined a new word, “drunkenfreude,” to denote how the embarrassing antics of intoxicated friends and strangers keep her sober. “[Watching] other people get drunk helps me remember,” Cheever writes. “I learn from seeing what I don’t want and avoiding it.”48

Too often, well-meaning family members and friends try to insulate individuals from the consequences of their behavior and thereby miss an important opportunity to help the addict quit. There is nothing unethical—and everything natural and socially adaptive—about condemning reckless and harmful acts. At the same time, because addicts are people who suffer, we must also provide effective care and support progressive approaches, such as Project HOPE. If we want to garner social and political support for addicts’ plight, the best way to do that is to develop the most effective modes of rehabilitation possible—not to advance a reductive and one-dimensional version of addiction.

And what of the efforts to destigmatize addiction through medicalization? Results are mixed. In some surveys of the public, well over half of respondents saw addiction as a “moral weakness” or “character flaw.” In others, over half to two-thirds classified it as a “disease.” An Indiana University study asked over six hundred people whether they viewed alcoholism as the result of a genetic problem or chemical imbalance (i.e., a “neurobiological conception”) or as an outgrowth of “bad character” or “the way he or she was raised.” Those endorsing a neurobiological explanation rose from 38 percent in 1996 to 47 percent in 2006; the proportion endorsing psychiatric treatment increased from 61 percent to 79 percent.49

Another study revealed an unexpected pattern over the past few decades. As people accepted a biological explanation for mental illness and substance abuse, their desire for social distance from the mentally ill and addicted increased. Biological explanations also appear to foster pessimism about the likelihood of recovery and the effectiveness of treatment.50 This finding may seem counterintuitive. One might think that a biological explanation would be good news to a patient—and to be sure, some people with mental illness do indeed find it a relief. But when the patient’s affliction is addiction and there are no medical cures to restore an addict’s disrupted brain, emphasizing the biological dimension seems misguided.

THE authors of the chronic-brain-disease narrative were inspired by discoveries about the effects of drugs on the brain. The promise of finding powerful antiaddiction medications seemed great. The maturing science of addiction biology would mean that once and for all, the condition would be taken seriously as an illness—a condition that began with the explicit, voluntary decision to try drugs but transitioned into an involuntary and uncontrollable state. This knowledge, they hoped, would sensitize policy makers and the public to the needs of addicts, including access to public treatment and better private insurance coverage. A softening of puritanical attitudes and an easing of punitive law enforcement were also on the agenda.

The mission was worthy, but the outcome has been less salutary. The neurocentric perspective encourages unwarranted optimism regarding pharmaceutical cures and oversells the need for professional help. It labels as “chronic” a condition that typically remits in early adulthood. The brain-disease story gives short shrift to the reality that substances serve a purpose in addicts’ lives and that neurobiological changes induced by alcohol and drugs can be overridden.

Like many misleading metaphors, the brain-disease model contains some truth. There is indeed a genetic influence on alcoholism and other addictions, and prolonged substance use often alters brain structures and functions that mediate self-governance. Yet the problem with the brain-disease model is its misplaced emphasis on biology as the star feature of addiction and its relegation of psychological and behavioral elements to at best supporting roles. “If the brain is the core of the problem, attending to the brain needs to be a core part of the solution,” as Leshner put it.51 The clinical reality is just the opposite: The most effective interventions aim not at the brain but at the person. It’s the minds of addicts that contain the stories of how addiction happens, why people continue to use drugs, and, if they decide to stop, how they manage to do so. This deeply personal history can’t be understood exclusively by inspecting neural circuitry.

In the end, the most useful definition of addiction is a descriptive one, such as this: Addiction is a behavior marked by repeated use despite destructive consequences and by difficulty quitting notwithstanding the user’s resolution to do so.52 This “definition” isn’t theoretical; it explains nothing about why one “gets” addiction—and how could it offer a satisfying causal account when there are multiple levels at which the process can be understood? Our proposed definition merely states an observable fact about the behavior generally recognized as addiction. That’s a good thing because a blank explanatory slate (unbiased by biological orientation or any other theoretical model) inspires broad-minded thinking about research, treatment, and policy. Is there room for neuroscience in this tableau? Of course. Brain research is yielding valuable information about the neural mechanisms associated with desire, compulsion, and self-control—discoveries that may one day be better harnessed for clinical use. But the daily work of recovery, whether or not it is abetted by medication, is a human process that is most effectively pursued in the idiom of purposeful action, meaning, choice, and consequence.

This chapter and the preceding one have focused on the biology of desire. We asked whether knowledge of how the brain processes our wants and needs can be applied to the marketplace and in substance-treatment clinics. In both instances, we discovered that although neuroscience research has taught us a good deal about the brain mechanisms underpinning choice making, applying this information to the real world is limited because there are so many levels of influence on human behavior beyond that of the brain. Next we turn to novel lie-detection approaches that interrogate the brain directly. We explore how well brain-based information allows researchers to infer the contents of the mind with regard to deception. We’ll discover that discerning truth or dishonesty is not a straightforward matter of brain reading.
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THE TELLTALE BRAIN

Neuroscience and Deception

IN JUNE 2008, twenty-four-year-old Aditi Sharma was sentenced to life in prison for killing her former fiancé, Udit Bharati. The two had been business students at the Indian Institute of Modern Management in Pune until late 2006, when Sharma dropped out to elope with another man, a fellow student at the management institute. Witnesses claimed that Sharma persuaded Bharati to meet her at a shopping mall, where she offered him a traditional offering known as a prasad, a food item blessed by a Hindu deity. Two days later, Bharati was dead, poisoned with arsenic. Aditi Sharma and her lover were pronounced guilty by a Pune sessions court for conspiring to murder a fellow student.

During her trial for murder, Sharma endured a procedure known as a brain electrical oscillations signature (BEOS) test, claimed to be a neurological lie detector. Similar to EEG technology, the test works by monitoring electrical activity in the brain. Forensic specialists in India, one of the few countries, if not the only one, in which BEOS had been accepted as evidence, claimed that it could determine whether an individual was concealing knowledge of a crime, knowledge that only a guilty person could possess. During an interrogation, investigators would present the accused with facts about the crime, such as the type of weapon used or what the victim was wearing. If the accused person recognized an accurate statement, the electrical detection equipment would register a characteristic brain blip called the P300 wave. The “P” stands for positive, and 300 refers to the fact that the response peaks between 300 and 500 milliseconds after the subject is presented with a stimulus but before he or she is aware of it—and thus that person cannot change the response to it.1

In preparation for her BEOS exam, Sharma was fitted with a tight cloth cap studded with thirty-two electrodes wired to a computer. She then sat alone in a room, with her eyes closed, listening to a set of statements prerecorded by the police. Interrogators told Sharma not to respond verbally; her brain would speak for her. A voice on a tape made first-person statements, such as “I bought arsenic,” “I met Udit at McDonald’s,” and “I gave him sweets mixed with arsenic.” Sharma insisted that she was innocent, yet her brain reportedly emitted P300 spikes in response to details about the crime. The forensic examiners took this finding as indisputable evidence that she had “experiential knowledge” of the crime and therefore had killed Bharati. The judge handed down a life sentence. It was the first time anywhere that a court had based a conviction on this new lie-detector test.2

Sharma’s conviction set off a furor outside Indian forensic circles. “The fact that an advanced and sophisticated democratic society such as India would actually convict persons based on an unproven technology is . . . incredible,” exclaimed J. Peter Rosenfeld, a psychologist and neuroscientist at Northwestern University and one of the early developers of EEG-based lie detection. In fact, over 160 suspects, in addition to Sharma, underwent testing between 2003—the year BEOS was initially adopted by some Indian police departments—and 2009. It remains legal in Indian courtrooms so long as a defendant consents. In response to Sharma’s case, the media warned of “neurocops,” “thought police,” and “brainjackers.” Experts across the globe were outraged by the refusal of Champadi R. Mukundan, the Indian neuroscientist who developed BEOS, to allow independent scientists to review his research protocol and data for potential omissions and errors.3

In India, too, some officials were concerned. The Directorate of Forensic Science Services at the Ministry of Home Affairs asked the Indian National Institute of Mental Health and Neurosciences to review BEOS analysis. In a coda to the case, within six months of Sharma’s sentencing in 2008, the same forensic lab that “proved” her guilt provided evidence that convicted two other people of the murder of her ex-fiancé. In April 2009 the Bombay High Court relied upon this analysis to conclude that BEOS was “unscientific and should be discontinued,” in announcing that Sharma was to be released on bail because of the possibility that evidence had been planted in her purse. Her lover, now her husband, was also released on bail.4

Old-fashioned detective work raised the question whether she had even possessed poison. As of late 2012, her appeal was pending. Sharma’s fate may remain in limbo for years because of India’s slow-moving courts.5

The prospect of reading the mind for lies has attracted considerable attention. In the United States, after a decades-long search for an effective lie detector, the effort accelerated in the wake of the September 11, 2001, terrorist attacks. An effective lie detector could revolutionize national intelligence operations, not to mention courtroom proceedings and police work. Thus grants from U.S. agencies, such as the Departments of Defense and Homeland Security, have flowed to university-based investigators. And in the controlled confines of the laboratory with fully cooperative subjects, brain-based lie detection is proving fairly accurate—at least more so than the standard polygraph. To capitalize on what seems like a promising development, two companies have sprung up to market fMRI lie detection to a potentially vast clientele—No Lie MRI in Tarzana, California, and Cephos Corporation, near Boston. “From individuals to corporations to governments, trust is a critical component of our ability to peacefully and meaningfully coexist with other persons, businesses, and governments,” says No Lie.6

But challenges—and perils—loom large.7 The first, plainly, is to determine whether one can infer deception in real-world settings from brain scans. The second is to keep immature technology from finding its way into routine use and implicating innocents like Aditi Sharma. And the third is to consider how the courts and society will address concerns about privacy that accompany technological access to our thoughts, feelings, and memories. “Brain privacy” is not under threat—and probably will not be in the near future—so in this chapter we concentrate on the scientific soundness of brain-based lie detection. But we also offer a preview of the constitutional issues surrounding challenges to so-called cognitive liberty.

ONE of the biggest misconceptions about liars is that they give themselves away inadvertently. The ancient Greeks developed a science of physiognomy to identify “tells,” involuntary signals, such as a twitch or flush, that supposedly unmask a liar—the same technique that poker players use to determine whether an opponent is bluffing. Historians credit the renowned Greek physician Erasistratus (300–250 BCE) with discerning the concealed love of a stepson for his father’s wife by measuring the son’s rapid pulse in her presence. Freud thought that anyone could spot deception by paying close enough attention, since the liar, he wrote, “chatters with his finger-tips; betrayal oozes out of him at every pore.” People in almost every culture believe that one can spot liars through various cues—the way they avert their eyes, stutter, fidget, or touch their faces. Yet research does not support the validity of these signs; there are surprisingly few useful clues for detecting when people are lying. And even these cues are primarily verbal rather than nonverbal; for example, inaccurate statements are somewhat more likely to contain fewer details and more qualifiers (“I’m not positive, but I think that the bank-robber’s shirt may have been blue”) than accurate ones. Even trained security professionals, such as judges and police officers, rarely do better than chance at detecting lies.8

Our incompetence at detecting lies is a liability in a world so full of them. People admit to lying in about one in every five social interactions lasting more than ten minutes—at least once a day, on average. According to one dogged soul who searched the literature, the English vocabulary contains 112 differently shaded words for deception: “collusion,” “fakery,” “malingering,” “confabulation,” “prevarication,” “exaggeration,” “denial,” and so on. The late British psychiatrist and deception expert Sean Spence observed that across cultures, there are more words for deception than for honesty, perhaps because there are many ways to deceive but only one way to tell the truth.9

This is no surprise, really. Deceiving one another is an essential part of social life. We cooperate with others by artfully manipulating relationships and misleading our competitors. Coupling sometimes relies on these strategies, as anyone who has been the target of a talented seducer (or has been a talented seducer) can attest. Our deceptions are made possible by our ability to see the world through others’ eyes and anticipate their actions. Philosophers and psychologists call this capacity “theory of mind.” Most children begin to develop this understanding between the ages of three and four; the better children are at intuiting the desires, intentions, beliefs, feelings, and knowledge of others, the more effective they are at deceiving parents, teachers, and friends.10

For about a century, the famously flawed polygraph test has been the staple technology of lie detection. Its technology reflects the longheld assumption that lying is stressful for the deceiver and that such stress will manifest itself as high blood pressure, rapid breathing, or sweaty palms—reactions produced by the peripheral nervous system. A primitive application of the theory can be seen in ancient China, where interrogators made people accused of crimes hold rice in their mouths or swallow dry bread. If the rice remained dry or the bread did not go down easily, the suspects were deemed guilty. In this line of thinking, deception led to anxiety—fear of getting caught, distress over having betrayed someone, and guilt over having violated one’s moral standards—and that caused dry mouth.11

In the early 1900s, William Moulton Marston, an undergraduate at Harvard, invented the precursor of the modern polygraph. The device recorded breathing rate by means of a pneumatic rubber hose wrapped around the subject’s chest and a blood-pressure cuff encircling the upper arm. In a charming footnote to polygraph history, Marston later became a comic-book writer and, under the pen name of Charles Moulton, created Wonder Woman, an action heroine who wore a “Golden Lasso of Truth” around her waist. When villains were lassoed with her magical version of the pneumatic hose, they were forced to tell the truth.12

The polygraph has led a less enchanted life. The official beginning of its history of legal and scientific controversy can be traced to 1923, when a federal court ruled that results from the test were inadmissible as evidence because Marston’s technique had not gained general acceptance within the scientific community. This ruling, in United States v. Frye, was a landmark in evidence law because it provided the first clear judicial statement of the standards for scientific evidence. Under the Frye standard, as well as the more recent Daubert standard, which has replaced Frye in federal courts and most states, polygraph evidence has been excluded from trial in nearly every state and federal court for the past ninety years. Outside the courtroom, however, the polygraph became a routine feature of American law enforcement. By midcentury, the device was being used to safeguard nuclear secrets, assure the political fidelity of scientists, and purge homosexuals from government jobs.13

The 1988 Employee Polygraph Protection Act bans private employers from using polygraphs in preemployment screening or in trying to ferret out theft by workers. A decade after the law’s enactment, the U.S. Supreme Court ruled that state and federal governments may ban the use of polygraph evidence even if a defendant insists that the results would vindicate him or her. Courts remain leery of the policy. Some federal circuits and a handful of states continue to admit polygraph evidence under special circumstances, but only the New Mexico courts make it generally admissible. Outside courtrooms, however, national security and law-enforcement agencies perform more than 1 million polygraphs each year in the United States just to screen potential employees or clear workers before advancing them to more sensitive positions.14

To see why the polygraph has come in for such scrutiny, one needs to know how it works. Let’s say that our suspect stole $5,000. Under the standard polygraph procedure, an interrogator asks three types of questions. To set a physiological baseline for honest responses, he instructs the suspect to reply honestly to “irrelevant” questions, such as “Do you speak English?” or “Is it October?” He also asks “control” questions about past minor infractions—“Did you ever get a traffic ticket?” “Receive too much change from a cashier and keep it?” “Tell your boss a lie?” Almost all of us have received a parking ticket, pocketed an extra buck, or told a workplace fib at least once, but because we wouldn’t want to admit these peccadilloes during a polygraph test, we’d presumably need to lie and thus trigger a mild perturbation of heart rate or sweatiness of the palm. The polygrapher uses these “control” questions to set a “white-lie” baseline against which more relevant, crime-related lies—and their presumably greater states of physiological arousal—are compared. Thus, when guilty suspects answer “no” to the interrogator’s “probe” question “Did you steal the money?” they will display a more robust physiological response than when they bend the truth in a white lie. Conversely, if they are innocent, a “no” response to the question should elicit a weaker physiological response relative to that for the white lie.

There is a comforting logic here—if you are guilty, your body will give you away—but it is at best wildly oversimplified, at worst it is patently false. Habitual liars are not necessarily anxious; this is especially true of psychopaths, whose peripheral nervous systems are less responsive to threat than are most individuals’. And truth tellers, for their part, sometimes are anxious, especially when being questioned in a high-stakes situation.15 To a lie-detector machine, innocent people often seem guilty. Under interrogation, they become frightened or agitated, their hearts pound, their breath labors, and their palms sweat. They may even feel guilty. Polygraphers dub these people “guilt grabbers” because the mere thought of being accused of wrongdoing gooses their autonomic nervous systems. Conversely, guilty people, who are often practiced criminals, often know how to beat the polygraph. They might bite their tongue hard or engage in strenuous mental arithmetic while answering the white-lie questions to set off physiological reactions. Thus, when they lie about the actual crime, their results are less dramatic.

At bottom, then, the polygraph is an arousal detector, not a lie detector. It is prone to generating high rates of “false positives,” which can lead authorities to punish the innocent, and to a somewhat lesser extent, “false negatives,” which wrongly exonerate the guilty. The National Academy of Sciences estimates that well-conducted polygraph exams correctly identify roughly 75 percent to 80 percent of those who lie (true positives) but also mislabel as liars about 65 percent of truth tellers (false positives). Two of the most famous errors are the failure in 1986 to implicate the guilty Aldrich Ames, a CIA agent who spied for the Soviets (a false-negative error), and the mis-identification in 1998 of Wen Ho Lee, a Department of Energy scientist, as an agent of the Chinese government (a false-positive error).16

IF the body can’t be trusted to reliably betray its secrets, would going straight to the brain, the organ of deceit, be a better way to reveal deception? There are two basic approaches, both of which rely on EEG or fMRI to detect deception. One way is to see whether suspects are keeping information to themselves. The guilty knowledge test (GKT) targets such sins of omission.17 The other strategy is to identify brain activity that enables us to distinguish lying from truth telling. Like the polygraph, brain-based lie detection asks the basic inquisitorial question, “Did you do it?” The GKT simply requires suspects to have a memory of the crime and in essence asks, “Do you recognize these facts of the crime?”

More specifically, the GKT presents details to a suspect that would be known only by someone who is guilty. Thus the interrogator might ask, “What was the caliber of the gun you used? Was it .22, .25, .38, or .44?” or “Where was the family safe located? Behind a bathroom mirror? In the basement? Behind a bookcase?” Suspects who consistently exhibit stronger physiological responses to the correct option (e.g., the actual caliber of the gun, the safe’s true location) probably possess incriminating knowledge. Conversely, people who react to all the options with equal intensity are probably innocent. A control reading is obtained by presenting the suspect with information about the crime that anyone would know from reading news accounts. An “irrelevant” prompt is also presented, such as asking the suspect which date is meaningful after having inserted his or her birthday among a group of random dates. The virtue of the GKT under controlled conditions is that the false-positive rate is low, and, under well-defined laboratory conditions, the test is quite accurate. The problem, according to many critics, is that its current most outspoken promoter, psychologist Lawrence A. Farwell, has taken great liberties with it.

In 2001, just weeks after the al-Qaeda terrorist attacks, Time magazine revived interest in the GKT by putting Farwell in its Top 100 “Innovators Who May Be the Picassos or the Einsteins of the 21st Century.” He had developed a technology he called “brain fingerprinting,” which used brain waves to identify guilty knowledge. According to Time, “Farwell believes that he can determine if a subject is familiar with anything from a phone number to an al-Qaeda code word.” For several years, Farwell had been in contact with federal agencies such as the Central Intelligence Agency and the Secret Service about using brain fingerprinting for military and security purposes. Farwell’s Brain Fingerprinting Laboratories is located in Seattle. Brain fingerprinting uses a controversial electrical marker of recognition that Farwell calls MERMER (Memory and Encoding Related Multifaceted Electroencephalographic Response), of which the P300 wave is a major component. If this sounds like BEOS, it is no coincidence; Farwell’s work served as the inspiration for the test used to interrogate Sharma.18

Forensic psychologists have charged Farwell with serious over-claiming. He has published little in peer-reviewed journals and has refused to make his work available for independent review. Very much the showman, Farwell and a film crew from ABC’s Good Morning America traveled to Oklahoma in 2004 to test, on camera, a death-row inmate named Jimmy Ray Slaughter. Farwell claimed that Slaughter’s brain manifested no spikes of recognition when the convict was presented with the correct answers, suggesting that he was innocent by brain fingerprinting standards. But the appeals court justices refused to grant him an evidentiary hearing, and Slaughter was executed in 2005.19

Although Farwell and the Indian investigators who interrogated Aditi Sharma with BEOS used EEG as the basic brain-assessment technology, some investigators have tested the guilty knowledge paradigm using fMRI. Instead of examining brain waves, the investigators present subjects with elements of the crime scene and then look for a pattern of blood oxygenation level dependent (BOLD) signals in brain regions related to memory that suggests previous experience with the scene. No matter which technique is used in the guilty knowledge approach, the neural representation of memory (as a crude brain-wave blip or a more nuanced pattern of brain activation) is the essence of the guilty knowledge approach—and also its Achilles’ heel.

Farwell claims that brain fingerprinting detects whether particular information is “stored in the brain.” But this is a flawed metaphor for how memory works. The brain does not act like a faithful audio-video recorder, nor is it a repository for static recollections. Memory is a fallible instrument, sometimes spectacularly so. Not everything is remembered, and what is remembered is often distorted. At each stage of memory—encoding the event, storing it, creating a permanent record, or retrieving it—something can go awry. People who commit crimes might nonetheless “pass” a brain-wave interrogation because, in the heat of passion or rage, they did not note crucial details of the crime. And if something goes unnoticed, the brain cannot encode a memory. Even when details are encoded, they are not always stored permanently. They can undergo normal decay, or, over time, become contaminated by both earlier and later memories. Such composite memories can seem as vivid and powerfully real as accurate ones.20

Counterfeit memories are difficult to distinguish from memories of real events. This is a well-known bane of eyewitness identification and forensic interviewing, especially with suggestible children. Psychologists at the University of Arizona induced false memories in subjects to determine whether they would appear the same as true ones under a P300 paradigm. Using a well-established psychological test, they read to subjects a series of related words—“prick,” “thimble,” “haystack,” “thorn,” “hurt,” “injection,” and “syringe.” The word “needle”—a natural fit with the others—was not included. Yet when the investigators asked subjects whether it had been one of the words they had heard moments earlier, many participants answered yes. In P300 testing, those who reported feeling confident that “needle” had been among the original words showed the same pattern of brain electrical activity as they did when they were recalling the words they had heard. It turns out, in short, that the GKT is more a belief-meter than a truth-meter.21

The same phenomenon has been demonstrated using fMRI, confirming earlier findings that imagery and perception share common processing mechanisms. Psychologist Jesse Rissman and his colleagues scanned the brains of subjects as they memorized over two hundred faces and processed the data using pattern recognition, or “decoding,” software. Under their technique, a subject observed images in succession while his brain activity was transferred to a high-speed computer, which “learned” what each memorized face looked like in terms of a unique “neural signature.” An hour later, researchers showed subjects the same faces interspersed with previously unseen faces, for a total of four hundred images. The findings were striking: The researchers could not differentiate neural signatures associated with the faces seen by the subjects from those elicited by faces the subjects were seeing for the first time yet thought were familiar. This important study underscores a major limitation of fMRI in distinguishing a true from a false memory, a formidable hurdle to using brain-based evidence in judicial settings.22

Unreliable memories can lead to false negatives on the GKT, but false positives can happen too, because the P300 response (or an fMRI neural signature) is not specific to guilty knowledge. Just as an innocent person undergoing a polygraph may have sweaty palms or an elevated pulse because he or she feels anxious, the most that can be said of a P300 response is that it reflects the recognition of something special and recognizable to the subject. In the case of a visual cue, such as the gun used in the crime, a P300 surge to a given stimulus could reflect the fact that a suspect has read about the weapon and vividly imagined it or has seen such a gun before in another context.

Finally, the GKT faces imposing logistical hurdles. The crime scene must remain largely or entirely untouched before investigators arrive. If the environment is disturbed and the information used to construct multiple-choice probes is incorrect, guilty suspects will not display recognition-related arousal and may appear innocent. Conversely, if details are leaked to the media, an innocent person who follows the news might show signs of recognition and appear guilty. In addition, investigators must have access to enough separate pieces of specific information about the crime scene and the nature of the crime to construct a meaningful multiple-choice test. For all these reasons, the GKT remains a clever investigative tool, but one that works best within the controlled confines of the laboratory.

NOW we turn to the second and more popular kind of brain-based approach to lie detection: the neural lie detector, based on the idea that different brain systems are invoked during lying as opposed to truth telling. If researchers could pinpoint the specific neural correlates of a lie using fMRI, this discovery could be the holy grail of deception detection. The prevailing theory of fMRI-based lie detection is that specific brain regions work harder when people lie—presumably because the brain must first inhibit honesty and then generate a falsehood.23 Subtracting fMRI signals associated with lying from those associated with truth telling should, in theory, reveal the neural signature of deceit. Put differently, what fMRI detects, according to this model, is the neural representation of conflict between a dishonest and a truthful condition.

In 2005, psychiatrist F. Andrew Kozel published one of the most cited experiments in fMRI-based lie detection. He and his colleagues recruited volunteers to participate in a so-called mock-theft paradigm. In the study, researchers escorted subjects, one by one, into a room containing a desk and instructed them to take an item from the desk drawer—either a ring or a watch—and put it in a nearby locker. Before being scanned, they received important instructions to deny having “stolen” the watch or ring when asked. This meant that subjects would always press the “no” button in response to the questions researchers flashed on the scanner’s computer screen: “Did you take the watch?” and “Did you take the ring?”24

In this clever manner, subjects’ responses would inevitably be truthful in one instance and untruthful in the other.25 Researchers then subtracted both the truth and lie conditions from a neutral baseline of activity that they had earlier established. The results for all subjects were pooled to generate a composite map showing seven brain regions that were more active when subjects lied than when they told the truth. These results, however, said nothing about individual subjects—so how could the researchers tell when a specific participant was lying?

In the second part of the experiment, the team recruited a second group of volunteers to participate in the same mock-theft experiment. The researchers then compared the imaging results of this second set one by one against the composite image they obtained earlier from the first set. This allowed them to determine whether a given subject took the ring or the watch with 90 percent accuracy. (Other mock-theft experiments produced less eye-catching results than Kozel’s, with accuracy rates hovering between 70 percent and 85 percent.)26

This general-subtraction method is the basis of the recent legal use of fMRI lie detection. In 2009, a custodial father on trial for child abuse hired No Lie MRI to prove that he did not have sex with his daughter. According to the No Lie MRI report submitted to the San Diego Juvenile County Court, the man’s “no” responses to such questions as “Did you have oral sex with X?” were truthful. Ultimately, the defense withdrew its request to introduce the fMRI evidence after the prosecution retained an expert who would have testified against fMRI-based lie detection.27

In a higher-profile case the following year, fMRI lie detection came under intense scrutiny. The federal government charged Tennessee psychologist Lorne Semrau with defrauding Medicare and Medicaid of several million dollars between 1999 and 2005. Semrau said that he was confused by the claim-filing process but maintained that he never intended to steal. His lawyer hired the other fMRI lie-detection service, Cephos, to investigate his past mental state. The test questions included “Did you bill [medical billing code 99312] to cheat or defraud Medicare?” Cephos concluded that Dr. Semrau’s “brain indicates that he was telling the truth” when he said that he did not intend to cheat. Before trial, the prosecution objected to the admission of this evidence, so the judge held a pretrial hearing to assess the scientific validity of fMRI-based lie detection. At this so-called Daubert hearing, experts testified for and against the soundness of Cephos’s data.28

In the end, the judge ruled that the defense could not present fMRI evidence in court because the error rate (the probability of wrongly detecting a lie in someone who was telling the truth or of missing a lie in a liar) was unknown and because the scientific community had not yet accepted it as a valid technique.29 A federal appellate court upheld this ruling in the fall of 2012. Judges also refused to admit fMRI-based lie-detection evidence in two other cases: an employment discrimination lawsuit in New York City in 2010 and a rehearing in a murder case in Maryland in 2012.30

In all these instances, the soundness of science was at issue. As impressive as some of the lab studies were, judges found little justification for believing that the technique was as accurate outside the lab. And with good reason, because many factors can affect the neural correlates of lying.

First, consider the difference between “lab lies,” the kind that Kozel and other researchers elicited and tried to identify, and real lies. Most obvious, no one tells real suspects in forensic settings to lie, let alone to lie in particular ways. Intent to deceive is so integral to the phenomenon we call a lie that many neuroscientists contend that the subjects in experiments are committing not a lie but an “instructed falsehood.” Instructed falsehoods and purposeful attempts to mislead almost certainly make different demands on the brain, raising the further question of what exactly fMRI is measuring in these studies. Finally, most lab subjects are happy to go along with the testing, whereas real suspects might try to beat the machine by moving their heads, humming, or silently performing multiplication in the hopes of distorting the imaging signal. In one study, investigators found that simply wiggling a single finger or toe could reduce the accuracy of lie detection from near perfect to one-third.31

Second, the neural signatures of real lies almost surely represent more than the lie per se. As neuroscientist Elizabeth A. Phelps points out, an actual suspect accused of a crime faces a highly emotional situation with high stakes.32 He or she also has time to ruminate and to imagine (if innocent) or recast (if guilty) the event. A guilty suspect also can rehearse a story. This means that the neural signature of a real lie is more than just the representation of conflict between a dishonest and a truthful condition; it also incorporates the neural correlates of emotion and imagery that would not be found in a less fraught lab lie.

Third, consider who is doing the lying in these lab experiments. Participating students, for the most part, don’t have mental health problems or old head injuries, and they haven’t habitually used drugs. Nor have most even committed or been accused of a serious crime, so any generalization of study findings to the wider population must be made with caution. Nor do they have nearly as much at stake if their lie is caught as would a guilty suspect. But the legal system deals with actual suspects who often have low IQs, histories of substance abuse, previous head injuries, and long criminal records. Their emotional investment in appearing honest is presumably a lot higher. This point is relevant because, as noted, emotion is known to affect neural activation patterns associated with cognitive tasks.

In addition, people who volunteer for studies may not be especially good liars, whereas real-world troublemakers may well be experienced prevaricators whose brains could show less activation when they are lying thanks to extensive practice. Guilty parties accused of a real crime also have time to manufacture a version of events and commit it to memory. Rehearsal, then, is another major difference between lab lies and real lies. Also, guilty people who come to believe their own claims of innocence or have rehearsed alibis could escape detection. In contrast, merely thinking about lying might get an innocent person in trouble. In one study, researchers found that the neural activity associated with thinking about lying regarding the results of a coin toss was indistinguishable from activity associated with actual lying.33

Finally, fMRI-based lie detection is undermined by inconsistent results. To be sure, when groups of subjects are compared, the brains of subjects who deceive tend to show different activation and deactivation patterns from those of the brains of truth tellers. Over two dozen studies confirm this conclusion. Yet in no study has a specific brain region or set of regions been identified that is consistently activated in all people when they fib, and consistently silent when they do not. Indeed, the array of brain regions correlated with deception is dizzying: the parahippocampal gyrus, the anterior cingulate, the left posterior cingulate, the temporal and subcortical caudates, the right precuneous, the left cerebellum, the anterior insula, the putamen, the thalamus, and the prefrontal regions (anterior, ventromedial, and dorsolateral), as well as regions of the temporal cortex. Clearly, the enormous variation means that no single neural pattern of activation can presently distinguish deception from truth telling. This makes it difficult, if not impossible, to formulate a reliable “lying brain” signature.34

In the aggregate, these caveats—most decisively, perhaps, the failure of studies to re-create the conditions characteristic of real-world lies—should disqualify today’s brain-based lie detection from courtroom use.

NOW let us add even more nuance by considering the very nature of lies. Scientists who have examined lies per se have found that different types activate different parts of the brain; not all lies are psychologically similar. In their seminal studies, psychologists Stephen Kosslyn and Giorgio Ganis focused on two types of lies: spontaneous lies and rehearsed, or memorized, lies. The latter, as the name implies, are those you are prepared to tell when your friend asks you if you are sticking to your diet. A prepared answer might be “I had a tiny salad” when the truth is that you had a burger and fries. Spontaneous lies are those you tell on the fly, as when your friend asks you whether you can give her annoying boyfriend a ride to the airport, and you say you can’t do it because your car is in the shop.

Kosslyn and Ganis hypothesized that when people tell rehearsed lies, they merely need to retrieve them from memory. A spontaneous lie, by contrast, takes more work. When your friend asks you to chauffeur her boyfriend, you must engage episodic memory (responsible for recalling events), such as your past dealings with the boyfriend, and semantic memory (responsible for recalling knowledge) to help manufacture the lie. Presumably, a spontaneous lie would be richer in detail, too, involving visual images or feelings that are encoded in various parts of the brain and thereby giving rise to a more complicated neural representation.35

In their experiment, the researchers asked subjects to describe two experiences: their best job and their most memorable vacation. They asked the subjects to choose one of the two experiences, the job or the vacation, whichever they preferred, and to create an alternative version of it and memorize it. So, if the actual vacation was “My parents and I flew from Boston to Barcelona on Continental Airlines and stayed at the Granvia Hotel,” the altered version might be “My sister and I drove from Los Angeles to Mexico City and stayed in a hostel.” A student memorized the false version for about a week and returned to the lab to be scanned. During the scan, researchers told each student to make up some new (spontaneous) untruths on the fly. So subjects would lie on the spot when asked where they went on vacation and replace Mexico City with, say, Miami or respond “my aunt” when asked who their travel companion was. A parallel scenario was tested for the best job one ever had if students chose that option.

As the researchers predicted, different brain networks were engaged during spontaneous lying than during rehearsed lying, and both differ from those used during truth telling. Both involve memory processing, but when subjects lied spontaneously, their brains drew more heavily on the anterior cingulate cortex, which presumably facilitated the suppression of what otherwise would have been a truthful response. When their lies were rehearsed, a region in the right anterior prefrontal cortex (involved in retrieving episodic memory) was selectively activated. Truthful memories were the least effortful to produce, presumably because they were acquired naturally and did not require the kind of auditing and editing that spontaneous lies required.36

The point is this: No brain region uniquely changes activity when a person lies; each type of lie requires its own set of neural processes. This is because lies are not all alike psychologically. Journalist Margaret Talbot offers a nuanced litany of lies based on motive: “small, polite lies; big, brazen, self-aggrandizing lies; lies to protect or enchant our children; lies that we don’t really acknowledge to ourselves as lies; complicated alibis that we spend days rehearsing.” Some lies are even told for the mere fun of fooling others, a practice psychologists call “duping delight.” And what about the “more-or-less honest omissions, exaggerations, shadings, fudgings, slantings, bendings, and hedgings” that are an omnipresent feature of litigation, one scholar asks?37

Montaigne, the sixteenth-century French Renaissance essayist, reflected on the kaleidoscopic variety of deception: “The reverse side of the truth has a hundred thousand shapes and no defined limits.” Half a millennium later, researchers are beginning to discern some of those shapes. The lies you tell about yourself, for example, look different on brain scans from those you tell about others. A lie about, say, one’s house will rely on quite different cognitive functions than a lie about a future home, which will engage its own patterns of thought, emotion, and imagination. A lie that generates profound remorse won’t overlap fully, if at all, with the neural correlates of a glib fib. A lie about the future will differ in its neural correlates from one about the past. Montaigne was right: From the whitest of lies to the darkest of deceptions, “the reverse side of the truth has no defined limits.”38

BRAIN-BASED deception detection can perform impressively in the lab, but there is no evidence that its capabilities extend safely to forensic settings. Nonetheless, No Lie MRI and Cephos have vigorously promoted its use. No Lie entered the detection business in 2006, and Cephos (“Our Business Is the Truth”) followed in 2008. No Lie and Cephos foresee a day in the near future when fMRI-based “truth verification,” a term both use, will supplant such regular workplace checks as drug screenings, résumé validation, and security background clearances. Most clients, says No Lie president Joel Huizenga, are suspicious spouses who want to prove their partners’ fidelity. He does not shy away from making extravagant claims for his fMRI technique: “It doesn’t matter whether you feel guilty or not, it doesn’t matter if you’ve memorized your story, and it doesn’t matter whether you believe your lie would save the world. We can still spot [the lie].” “The last realm of privacy is your mind,” says the head of Veritas Scientific, an arm of No Lie. “This will invade that,” he states, in reference to a still-under-construction BEOS-like helmet designed to aid military intelligence.39

No Lie claims at least 90 percent accuracy for its methodology; Cephos, 97 percent. “What we are able to do,” says Huizenga, “is look inside people’s brains and verify that they are telling the truth.” This is why people like Harvey Nathan pay $5,000 to $10,000 to undergo MRI lie detection. Nathan, of Charleston, South Carolina, hired No Lie MRI in 2007 to prove to his insurance company that he had not burned down his deli four years earlier. Although Nathan was cleared of arson in a criminal case, his insurer remained unconvinced and withheld payment. After several years of haggling, Nathan flew to Los Angeles to be scanned by No Lie MRI. According to the test, Nathan was telling the truth about not setting the fire, but as of late 2011, he reported that he had not received a settlement from the insurance company.40

Although commercial companies have not yet succeeded in getting their evidence into trial, they remain sanguine. “Cases will come to court, they just have to come to the right venue,” said Huizenga of No Lie after its report was not introduced in the San Diego case of alleged child abuse. When the judge ruled against the admissibility of the Cephos report in the Tennessee fraud trial of Dr. Semrau, Cephos president Steven Laken, too, was undeterred. “This is just one ruling,” he said.41

Right now it seems that the best current brain-based modes of deception detection can do is play off the public’s belief that they might work. In the case of the iconic polygraph, people tend to have so much faith in its imagined infallibility that examiners sometimes play up the ritual of the test to trick people into disclosing information. President Richard M. Nixon understood the advantage of this fear when he considered submitting hundreds of government employees to polygraph tests to pinpoint the source of news leaks about international treaty negotiations. “I don’t know anything about polygraphs,” he told an aide, “but I know they’ll scare the hell out of people.” Nixon’s rationale has been confirmed by ample research demonstrating that when people are hooked up to a fake but realistic-looking apparatus (wonderfully dubbed the “bogus pipeline to truth”), they are likely to tell the truth.42 Devices based on fMRI, given the impressive technology required, could be even more effective in duping the public about their effectiveness.

The late psychologist David P. McCabe and colleagues designed an experiment to test whether subjects found fMRI evidence more influential in determining guilt than evidence from other lie-detection techniques. They asked subjects to determine the guilt of a man accused of killing his estranged wife and her lover. To instill reasonable doubt, researchers told them that evidence against the man was “incomplete and ambiguous.” In addition to an fMRI scan of the defendant, researchers provided polygraph data on him and evidence from a controversial new technology called facial thermal imaging. Briefly, thermal imaging (TI) measures heat levels across a person’s face and represents the information visually in the form of a colorful scan. The premise is that facial blood vessels dilate and thereby release heat when a person lies. In the end, McCabe found that subjects who deemed the man guilty and relied heavily on scientific evidence to make that determination accorded fMRI significantly more weight than they did the polygraph or the TI. McCabe concluded that fMRI’s persuasive power came not from its novelty or its visual product—after all, TI evidence was both novel and visual—but rather because it purported to provide information that came directly from the brain.43

Should deception detection eventually overcome the myriad technical obstacles in its way, it would still face close scrutiny. Civil libertarians are wary of potential violations of mental privacy and “cognitive liberty.” “We view techniques for peering inside the human mind . . . as a fundamental affront to human dignity,” says an American Civil Liberties Union spokesperson. Although “mental privacy panic,” as one legal scholar called it, is unwarranted, safeguards have been proposed. Some ethicists and neuroscientists have called for regulation and preapproval of deception-detection technology in much the same way as the Food and Drug Administration requires two sets of randomized, controlled trials to approve new drugs. Others have called for the creation of a national advisory committee on neurosecurity to advise cabinet departments on minimizing the misuse of biological research.44

The possibility of effective lie detection interests constitutional law scholars as well. Of particular interest are the implications for the Fifth and Fourth Amendments. Let’s first consider the Fifth Amendment, which protects a suspect’s right to remain silent lest he inadvertently bear witness against himself. The U.S. Supreme Court recognizes two classes of potentially self-incriminating information: physical and testimonial. Physical evidence, such as blood, hair clippings, and DNA samples, may be compelled during a criminal investigation; testimonial evidence, such as statements and other communicative acts such as nodding, cannot.45 Perhaps one day, the court will face the question whether neuroimaging is physical and unprivileged or testimonial and privileged.

There’s no clear answer because neither “physical” nor “testimonial” accurately describes brain-derived evidence, says legal scholar Nita Farahany. Brain-derived information is both testimonial, because it reveals mental contents (albeit imperfectly), and physical, because it represents a person’s thoughts in terms of blood oxygen levels or brain waves. Paradoxically, the suspect could remain silent, yet the state could potentially extract information directly from the brain in ways he or she could not control.46

The courts will also be confronted with challenges stemming from the Fourth Amendment. This amendment safeguards the right of people to be secure against unreasonable searches and seizures by the government. The relevant question here is whether obtaining brain-based evidence is tantamount to a search under the Fourth Amendment—that is, does it elicit information that would be unknown but for the search itself—or is it more like capturing ordinary physical evidence, such as saliva on a cigarette butt?47 The interior of one’s skull would certainly seem a place where one would have the right to expect privacy.

As we’ve seen, there are formidable challenges to drawing accurate inferences about the deceiving mind from information derived from the brain. Under controlled conditions, the guilty-knowledge-test and mock-theft paradigms have yielded impressive results. Yet the limits to identifying real-world deception with its emotional components remain great—so great that premature application risks harming the innocent and perhaps exculpating the guilty. It also risks misleading the clients of companies such as No Lie MRI and Cephos, who have placed faith in their capacity to accurately appraise their honesty or the honesty of others.

Just as there is no brain region or circuit that uniquely reflects lying, there is almost certainly no single signature of a guilty brain. Defense lawyers, especially in death-penalty cases, are increasingly turning to brain imaging to provide evidence bearing on their clients’ rational capacities, intentions, and ability to tell right from wrong. By doing so, they hope to mitigate their clients’ punishment or help them evade criminal responsibility altogether. In the next chapter, we turn to the fascinating but vexing question of what brain-based technologies can—and cannot—tell us about the minds of people whose fates hinge on the accurate reading of their brains.
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MY AMYGDALA MADE ME DO IT

The Trials of Neurolaw

ON THE AFTERNOON OF SEPTEMBER 9, 1993, two fishermen discovered the body of Shirley Ann Crook floating in Missouri’s Meramec River. She had been hogtied with electrical wire, and her face was covered in a towel secured by layers of duct tape. The next day, police arrested Christopher Simmons on suspicion of her murder. The seventeen-year-old high-school student quickly confessed that he and a fifteen-year-old friend had broken into Crook’s home soon after midnight two nights earlier. He said that upon entering her bedroom, he was surprised to recognize Crook, forty-six, from a minor car accident in town that had involved them both.1

The teens bound and gagged Crook before loading her into the back of her own minivan and driving to Castlewood State Park. Deep in the woods, Simmons and his friend parked near a train trestle that spanned the Meramec. They prodded the whimpering woman up the stairs and retied her when they reached the top. Before dawn, they shoved Crook into the black water forty feet below.

At school the next day, Simmons bragged to his friends that he went through with the murder because “the bitch seen my face.” But the decision to kill Shirley Ann Crook was made before he ever set foot in her house. As witnesses told police, Simmons had often spoken to friends of robbing a person, binding him, and throwing him off a bridge. What’s more, he had assured his friends that they could “get away with it” because they were minors. But Simmons was badly mistaken. At the time, Missouri was among a handful of states in which it was legal to execute juvenile criminals. In June 1994, as his classmates were graduating from high school, Simmons sat on death row in Missouri’s Potosi Correctional Center facing lethal injection.

Eight years later, Simmons’s lawyers learned about a case before the U.S. Supreme Court that inspired them to appeal to the Missouri Supreme Court. In that case, Atkins v. Virginia, the Court was asked to decide whether executing mentally retarded criminals violated the Eighth Amendment’s protection against cruel and unusual punishment. (Daryl Atkins, a twenty-four-year-old man with an IQ of 59—11 points below the standard IQ cutoff of 70 for mental retardation—was on Virginia’s death row for killing a man during a robbery.) Atkins’s lawyers argued that the “death penalty [is] unacceptable” for people with mental retardation because of their impaired “ability to control their behavior, their understanding of the context in which they behave, the maturity and responsibility with which they reach moral judgments.”2

Even before the ruling for Atkins came down in May 2002, Simmons’s lawyers rushed to appeal to the Missouri Supreme Court to address the constitutionality of executing those who committed a crime before age eighteen. “A good deal of recent research shows strong scientific support for the fact that, biologically, juveniles lack the mental capacity to act with the same level of moral culpability as adults,” argued Simmons’s counsel. Simmons prevailed. The Missouri court vacated his death sentence and banned juvenile executions more broadly. Simmons, then twenty-seven, was resentenced to life in prison without the possibility of parole.3

But the legal saga of Christopher Simmons did not end there. The state moved to proceed with the execution and appealed to the U.S. Supreme Court to reverse the lower court’s decision banning capital punishment for those who committed crimes as minors. In this case, known as Roper v. Simmons, the young man’s lawyers emphasized teens’ diminished capacities, relying substantively on the biological immaturity of the teen brain. “Brain Science v. the Death Penalty,” read a headline in the Boston Globe in the fall of 2004, the day before the U.S. Supreme Court was to hear Simmons’s case. The lawyers’ argument turned on relatively new data establishing that human brain maturation continued into the mid-twenties, contrary to earlier understanding that pegged late childhood, about age eleven, as the completion of brain development.4

“To a degree never before understood, scientists can now demonstrate that adolescents are immature not only to the observer’s naked eye, but in the very fibers of their brains,” said a joint amicus brief submitted by the American Medical Association, the American Psychiatric Association, and other groups.5 The “very fibers of their brains” was no metaphor. As the amici described, brain development entails orchestration among regions that communicate with one another through tracts of neuronal axons, also called fibers. Fibrous pathways run from the frontal lobes, which are associated with impulse control and risk assessment, to the amygdala, which is linked to the primitive impulses of aggression, anger, and fear, among other emotions.

Optimally, the frontal lobes modulate the amygdala, a working relationship that depends on a well-functioning connection between the two. But in teens, the connection is incomplete because the fibers are not yet fully wrapped in myelin, the fatty conducting tissue that speeds the transmission of electrical impulses along axons. Until myelination is finished, the frontal lobes cannot exert as much of a check on the amygdala-mediated emotions as they do in adults.6

Teens’ frontal lobes are also under construction. Superfluous synaptic connections are being pruned in much the way a gardener cuts back tangled branches—a process believed to allow the remaining neurons to function more efficiently. The teen amygdala is still another work in progress. Its sensitivity to stress and threats makes it a twitchy accelerator in conjunction with the frontal lobes’ imperfect brakes. Finally, some researchers believe that the adolescent reward system is more reactive than adults’, presumably stoking teenagers’ attraction to pleasurable, sensation-boosting activities—including the approval of peers. The amicus brief laid out these changes in detail and warned the court that executing youthful offenders would be tantamount “to hold[ing] them accountable . . . for the immaturity of their neural anatomy and psychological development.”7

In March 2005, the Supreme Court decided Simmons, voting five to four to ban the execution of minors. Some juvenile advocates hailed the case as a modern classic—the Brown v. Board of Education of “neurolaw,” as one legal scholar put it.8

BARELY a decade old, neurolaw, a discipline that sits at the intersection of brain science, legal theory, and moral philosophy, is a rising star on the legal horizon. “Neuroscience could have an impact on the legal system that is as dramatic as DNA testing,” said the president of the John D. and Catherine T. MacArthur Foundation, which initiated a $10 million Law and Neuroscience Project in 2007 to explore the implications of brain science for criminal law. Bioethics councils under both Presidents George W. Bush and Barack Obama addressed cognitive neuroscience and its potential to shed light on mental attributes—reason, judgment, and impulse control—that are relevant to legal culpability. The Royal Society in the United Kingdom took up these issues in 2011, and the academic literature on the topic is exploding. Meanwhile, several neurolaw blogs have been launched on the Internet, and a growing number of law schools offer courses in neuroscience and the law.9

Across the United States, prosecutors, defenders, and judges are educating themselves about the science of brain imaging through conferences and seminars—wisely so, now that brain-based testimony is commonplace in capital defenses. In fact, several convicted murderers have already appealed their death sentences on the grounds that their lawyers wrongly denied them brain-scan evaluations. “Lawyers and judges have grown up thinking that social science is soft,” says constitutional law scholar David Faigman. “Neuroscience gives the courts a hook.”10

The hook, of course, rests on the assumption that brain function, and brain images more specifically, can help explain the defendant’s behavior. At first blush, this makes sense; after all, if the brain determines an offender’s state of mind, then forensic experts should be able to probe his or her brain to help resolve questions of culpability. In reality, though, this is an exceedingly tall order. For the brain to take the stand in an eloquent manner, neuroscience must first be translated accurately into concepts that have meaning within the law.

The Simmons case raised a host of fundamental issues within neurolaw. The first set of concerns is technical: What, precisely, is the relationship between brain function, as represented by neuroimages, and criminal behavior? The second set of concerns is legal: What is the effect of neuroscientific evidence on triers of fact? As one can imagine, overstating the significance of scans in forensic settings can have dire consequences for the accused and the criminal justice system more broadly. The third set is conceptual and philosophical: How does the law regard causal explanations of behavior in determining guilt? How do most potential jurors understand—or misunderstand—the relationship between biological explanations of behavior and the capacity for self-control and, thus, criminal responsibility?

Nothing less than the legal system’s authority to hold offenders accountable hinges on a clear grasp of the relationship of mental contents and mental capacity to ascriptions of responsibility. Let us be more specific. How can neuroscientific data assist the law in ascertaining guilt? To answer this question, we need to understand how the law determines guilt. Some brief background: American criminal law holds a person responsible for a crime if he or she intended to commit a prohibited act. This mental state is called mens rea, or guilty mind, which generally requires either intent or recklessness. Without evidence of mens rea, the law cannot hold a person criminally responsible. For example, hitting and killing a pedestrian when one’s car goes out of control does not entail mens rea, whereas aiming one’s car at a pedestrian, stepping on the gas, and running over that person does.

There are circumstances, however, under which a person may commit a prohibited act and yet be cleared of blame. For example, self-defense permits a defendant to intentionally kill a wrongful aggressor who is threatening him or her with deadly force. This is considered a “justification” for the defendant’s action. In other situations, the defendant may be “excused,” meaning that the defendant’s actions are still considered wrongful, but the defendant is deemed to be not responsible for them. Excuses include duress (if the defendant committed the crime “with a gun to his head,” as the saying goes) and legal insanity.

The federal insanity-defense statute holds that a defendant can be excused if, “as a result of a severe mental disease or defect, [he] was unable to appreciate the nature and quality or the wrongfulness of his acts.”11 In essence, the defendant’s mind was so deformed by mental illness that he or she was incapable of understanding the nature of the act and was incapable of conceiving common notions of right and wrong. Some states allow an insanity defense in which the defendant is said to have been unable to resist his or her impulses.

Let’s turn now to the relationship between cause and excuse. As we saw, the law’s concept of the person is that of an agent who is capable of acting at will and offering reasons for his or her actions. Rationality is the hallmark of responsibility. There may be myriad reasons why people commit crimes, but no matter the explanation—from bad neurons to bad parents to bad stars—defendants will be found legally blameworthy as long as their rational capacity remains largely intact. Obviously, if causation alone served to excuse behavior, then all behavior would need to be excused, and no one could ever be held responsible for his or her actions. Biological causes are accorded no special weight in the eyes of the law, even though many people harbor the intuition that they should wield more clout as an excusing condition. To fall into the trap of thinking that a biological cause means exoneration is to commit what legal scholar Stephen Morse calls the “fundamental psycho-legal error.” As Morse notes, the law cares only whether a causal factor, no matter its nature, produced impairment so substantial as to deprive people of their rationality.12

IF brain scans are to play a scientifically legitimate role in determining criminal responsibility or in reducing a defendant’s sentence, they need to be able to assist us in answering legal questions. That means, at bottom, that they must be amenable to being deciphered in such a way that they bear narrowly on potentially excusing or mitigating mental states, such as damaged capacity for reason or an impaired ability to form intent or exert self-control. As we will discover, the extent to which brain scans provide such guidance is more limited than many people realize.

In the case of Brian Dugan, an Illinois man facing the death penalty for the kidnapping, rape, and murder of ten-year-old Jeanine Nicarico, the defense team called on fMRI to show that his ability to distinguish right from wrong was profoundly impaired. Dugan was already serving two life sentences for other rapes and murders he had committed in Chicago. In 2009, when Dugan was fifty-two, his lawyers invoked fMRI evidence in the penalty phase of his trial to show that he was a psychopath, a morally disabled man whose sickness was such that he could not feel right from wrong or that he did not care about the distinction.13

As a psychopath, then, Dugan would have known that killing and raping Nicarico was against the law, but he would not have appreciated the moral gravity of these acts. This is not because psychopaths are entirely emotionless. They can feel great anger when they are insulted, humiliated, or rejected. And they can be masters of manipulation, which suggests that they may sometimes be good at reading certain emotions in others. But they tend to be extremely poor at empathizing emotionally and typically regard the pain or misery they’ve inflicted on others as being “their problem, not mine.” Psychopaths also manifest a diminished capacity to learn from negative consequences that would ordinarily dampen aggressive impulses.

Psychologists typically quantify psychopathy by measuring three sets of traits: interpersonal deficits (such as grandiosity, arrogance, and deceitfulness); affective deficits (incapacity for love, guilt, or remorse); and impulsive and irresponsible behaviors. Experts estimate that psychopaths (the majority of whom are nonviolent) represent between 15 and 25 percent of the prison population and 1 percent of all people in the general population, with the rates being higher in men than women.14

Psychologist Kent A. Kiehl of the University of New Mexico was the star expert witness for Dugan. His job was to verify that Dugan met the diagnostic picture of a psychopath. Kiehl began by administering a standard, detailed interview known as the Hare Psychopathy Checklist—Revised, on which the defendant scored a stratospheric 38.5 out of a maximum score of 40. Kiehl also scanned Dugan’s brain, guided by work suggesting that psychopaths suffer from deficits in emotional responding during moral decision making. Such deficits are in turn linked to impairments in brain regions that register feelings and assign emotional value to expectations and experiences.15

Kiehl tested Dugan using fMRI the same way he had tested over 1,000 inmates before him in research investigations. In those studies, Kiehl and his colleagues scanned psychopathic and nonpsychopathic prisoners (those with Hare scores under 30) as they reacted to three types of pictures: moral, nonmoral, and neutral. Examples of moral images included photographs of Klansmen and a burning cross, an adult screaming at a cowering child, and a person suffering a beating. The nonmoral images, such as a crying child, a vicious dog, and a gruesome facial tumor, were disturbing but lacked perpetrators. The neutral set consisted of pictures of people chatting, painting, and playing sports.16

Next, Kiehl’s team asked the inmates to concentrate on the photos showing a moral violation in progress. As nonpsychopaths viewed the photos, their brains showed greater activity in what Kiehl calls the “paralimbic system” (an interconnected set of emotion-processing structures, including the anterior temporal cortex and the ventromedial prefrontal cortex) than when they looked at nonmoral and neutral pictures. In marked contrast, the brains of psychopathic subjects manifested similar low levels of activation in response to all three sets of images. When Kiehl tested Dugan’s brain, he found the same basic psychopathic pattern. At trial, however, the judge did not allow Kiehl to show the scans of the defendant’s abnormal paralimbic activity; he worried that they might confuse the jury. As a compromise, he did permit Kiehl to show jurors a diagram of the findings and to explain their meaning. In the end, the jury was not persuaded and sentenced Dugan to death.17

KIEHL’S work is a recent chapter in the search for the source of criminality in the brain. As we’ve already seen, nineteenth-century phrenologists believed that bad behavior was rooted in bad character, which, in turn, stemmed from defective brain organization as reflected in the shape of the skull. Franz Joseph Gall, the father of phrenology, identified several brain “organs” that purportedly gave rise to criminal behavior if they were hypertrophied or atrophied. There was an organ of Murder—later renamed the organ of Destructiveness—and organs for Combativeness, Covetousness, and Secretiveness, all manifested as bumps in specific places on the skull. Phrenology, sometimes jokingly called “bumpology,” exerted a strong influence on criminal law in both the United States and Europe in the early and mid-1800s. Practitioners routinely testified in support of reduced punishment for the convicted. They also assisted judges in determining whether murderers were insane or capable of planning their crimes, and whether witnesses were reliable.18

In the waning days of penal phrenology, an Italian physician named Cesare Lombroso advanced the idea that vicious crimes were caused, not chosen. When he conducted a postmortem exam on a serial rapist and murderer, he found an anomalous depression inside the skull toward the rear midline region, where the cerebellum would have resided. This hollow, he wrote, seemed like that found in “the lower types of apes, rodents, and birds.” In 1876, Lombroso published Criminal Man, in which he advanced the idea that lifelong violent criminals are atavistic throwbacks to savages. “Theoretical ethics passes over these diseased brains as oil does over marble, without penetrating it,” he wrote. These congenital offenders required permanent isolation for the safety of all, whereas other, more biologically evolved wrongdoers were to be educated and reformed.19

Throughout the twentieth century, biological models of crime jostled with psychoanalytic and sociological theories. The latter were dominant, attributing chronic offending to psychological, economic, and political factors; social learning theory—the idea that crime is an adopted behavior—was also influential. But biological determinism saw a minor revival in the wake of the Detroit race riots in the summer of 1967. Neurosurgeons Vernon H. Mark and William H. Sweet joined psychiatrist Frank R. Ervin to publish a letter in the Journal of the American Medical Association titled “The Role of Brain Disease in Riots and Urban Violence.” Mark and Ervin expanded on their views in a controversial 1970 book, Violence and the Brain, arguing that violence was “related to brain malfunction” and advocating treatment by introducing an electrode into a small part of the limbic system to correct it. Their arguments caught the attention of a handful of neurosurgeons and some prison administrators, as well as the U.S. Department of Justice. Although only a few surgeries were actually performed on inmates, public concern about “identity-destroying” and inhumane treatment of prisoners mounted. At a congressional hearing in 1973, the director of the National Institute of Mental Health testified that surgery should not be used to change behavior in nonpsychiatric patients.20

NEUROSCIENCE may one day contribute to determinations of capacity for reason and impulse control, but a plethora of technical issues stand in the way. For one thing—and this is a glaring caveat—by the time brain scans are performed, the deed has already been done. Brains change over the years; they age, and they reorganize through injury and experience. Only rarely can brain scans be said to depict the neural correlates of a defendant’s mental state at the time of the crime, as, for example, when they show long-standing defects that presumably reflect stable features of the defendant’s cognitive capacities. Even then, showing that these abnormalities predate the crime is more easily said than done.

Theoretically, then, it is possible that the abnormalities in some of the emotion-mediating structures in Dugan’s brain preceded and contributed to his crime, which he committed over two decades ago. But they also might have arisen as a consequence of Dugan’s having spent decades in prison. Alternatively, the abnormalities may have been a sheer coincidence, having no direct bearing on his crime at all. Ideally, we would want to know whether every person with that pattern is a murderer, as well as whether everyone without the pattern is a nonmurderer. But that standard of causality is unrealistically high.21

This is not to say that brain-based techniques will not one day contribute uniquely to the facts of a case. This will depend on whether they can detect abnormalities tightly linked to cognitive deficits relevant to the defendant’s competence to appreciate the wrongfulness of an act, form intent, learn the basic rules of the law, and conform to its demands. In Dugan’s case, for example, the assumption behind measuring reactions to pictures of moral violations was that his reactions would reveal characteristics of brain processing that are closely associated with the constellation of thoughts and emotions that led Dugan to stalk, rape, and kill Nicarico. This link is suggestive at best and has not been demonstrated to even a modest level of certainty.

For now, neurologists, psychiatrists, and psychologists do not know, except in the most extreme instances of brain damage or acute injury, whether a given brain abnormality is relevant to the criminal behavior in question.22 There are many reasons for this uncertainty.

Although brain imaging can measure fluctuations in blood oxygen, as we’ve seen, interpreting changes in brain activation as evidence that a defendant fails to meet legal criteria for full responsibility—significantly impaired rationality, inability to form intent, weakened impulse control, and so on—is not yet on a scientifically firm footing. It is important, too, that “abnormalities” do not necessarily have functional significance. Neurologists have recognized for decades that many people with “bad” brains (showing suspicious lesions or, in the case of functional scans, abnormal activation patterns) are law abiding. Frontal-lobe damage, for example, is statistically associated with increased aggression, yet most people with such damage are not hostile or violent. Presumably, the extensive connectivity across brain regions allows some areas to modulate and compensate for others. Conversely, some individuals with severe behavioral problems display few or no defects when their brains are imaged.23

An example of an impressive-looking, though ultimately irrelevant, brain defect turned up in Herbert Weinstein, whose case is now a classic in neurolaw.24 In 1991, the sixty-five-year-old retired New York advertising executive strangled his wife in the course of an argument and pushed her out the bedroom window of their twelfth-floor apartment, hoping to make the murder look like a suicide. The police caught him as he tried to sneak out the back of his Upper East Side building. Weinstein was charged with murder in the second degree, and his lawyers set about preparing an insanity defense by sending their client for a neurological assessment, including a PET scan. Imaging was rarely used in forensic settings at the time, and the lawyers viewed it as a Hail Mary attempt to turn up anything irregular.

The scan turned out to be striking. Prominently visible in Weinstein’s left frontal lobe was a gaping black void the size of a quail egg. It was a fluid-filled cyst that had formed within the weblike tissues surrounding the brain. Over many years, the cyst had expanded slowly into the underside of the frontal lobe, displacing and compressing brain tissue that in the scan glowed red and green, colors representing regions of “hypometabolism,” or decreased energy use. According to the defense, this anomaly produced a severe impairment in Weinstein’s ability to appreciate the difference between right and wrong.25

Despite the dramatic visuals, most radiologists who examined the evidence concluded that Weinstein’s cyst had little effect on the functioning of his brain. “The PET was abnormal,” said a psychiatrist who served as a witness for the prosecution, “[but] that has nothing to do with the fact he threw his wife out the window.”26 After the judge decided to admit some of the neurological evidence at trial, prosecutors agreed to let Weinstein plead guilty to manslaughter. Many legal scholars credit the PET scan for winning him a reduced sentence of only seven years.

Another reason we must be cautious is that an apparent brain abnormality may not turn out to be a true abnormality. When researchers examine a defendant’s brain scan, they compare it with a control brain scan, a composite of “normal” brains created from the aggregate data of many averaged subjects. What jurors might not realize is that as a result of the considerable variability among people’s brains, the defendant’s pattern of brain activation might well resemble that of some of the normal subjects.27 By way of analogy, consider that although the average American man is five feet, eight inches tall, weighs 175 pounds, and is right-handed, brown-eyed, Caucasian, and forty years old, very few American men share all those exact traits. Thus the pooling process can make a defendant’s brain appear defective when it is really just a variant of normal.

Even when there is a clear-cut relationship between brain defect and dangerous impulse, how can we know whether the defendant was genuinely helpless to resist? Consider the intriguing case of a forty-year-old schoolteacher who developed a strong interest in child pornography as the result of a brain tumor. Earlier in his life, he had been interested in adult pornography, but in 2000, for the first time ever, he reportedly made overt sexual advances to his young stepdaughter and to adult women. Around that time, he underwent an MRI to diagnose neurological problems, such as headaches, an abnormal gait, and an inability to write words. The MRI showed that his right orbitofrontal cortex had been invaded by a large tumor. Doctors excised the growth, and the patient said that his pedophilic urges had disappeared completely. Yet a year later, his appetite for child pornography returned. Sure enough, a brain scan demonstrated that the tumor had grown back.28

The tumor was almost certainly a cause of the teacher’s intense sexual appetite; at the very least, it probably released a brake on a preexisting desire. In any case, not everyone who experiences an urge acts on it. In fact, shortly before the tumor was discovered, the schoolteacher went to the emergency room, complaining of a strong desire to rape his landlady in addition to his headache and other neurological symptoms. Possibly, the urge to rape frightened him so much that he sought refuge to protect both himself and the landlady.

Neuroscience cannot yet distinguish those who could not control themselves from those who did not control themselves, nor from those in between who managed to wrestle their impulses to the ground. Perhaps neuroscience will never succeed in making these distinctions. A great deal more needs to be known about the nature of control systems in the brain and how they interact with the circuitry of motivation and desire. Scientists must be able to show that specific imaged patterns correlate tightly with the kinds of deficits in reasoning and self-control that constitute excusing or mitigating conditions before brain scans can become a sound source of forensic evidence.

Brain scans can also be remarkably silent in some of the most extreme cases. Consider Andrea Yates. The case of the thirty-six-year-old Houston mother who killed her five young children in 2001 is a wrenching example of a rationality defect that eventually led to acquittal by reason of insanity. One June morning, after her husband had left for work, Yates methodically drowned her four boys and infant daughter in a bathtub. She then called the police, saying that she needed an ambulance. “I just killed my kids,” she said to the officer who came to her door. Yates had been struggling with postpartum psychosis following the birth of her daughter seven months earlier. As she told psychiatrists who interviewed her in jail, her children “were doomed to perish in the fires of Hell” and “had to die to be saved.”29 Mental illness had so profoundly corrupted Yates’s ability to get the facts right that she thought that killing her children would save them from eternal torment.

At trial, the jury rejected Yates’s insanity plea on the strict basis that she knew that murder was wrong. (Under Texas law, the insanity standard hinges narrowly on whether the defendant knew that his or her behavior was legally wrong. Even individuals clearly suffering from severe mental illness, as was Yates, can fail to meet this standard.) Several years later, however, in a memorable turn of events, an appeals court overturned her conviction because it became clear that prosecutors had used incorrect testimony to suggest that she had gotten the idea for the killings from a nonexistent episode of the television series Law and Order. At retrial in 2006, Yates’s lawyers presented their original arguments, and a jury found her not guilty by reason of insanity.30

Notably, Yates’s lawyers did not present brain-scan evidence. But even had they done so, a brain scan would not have revealed signs of her illness. In fact, many years after Yates’s trials, brain scans still cannot prove that a woman has postpartum psychosis, let alone that she did not grasp the significance of a crime she committed while acutely ill. This state of affairs may one day change, however, as imaging technology evolves and if it succeeds in delineating new diagnostic categories based on brain dysfunction.31 But such categories are nowhere on the forseeable horizon.

NEUROSCIENCE evidence is becoming ever more popular in the courtroom, according to neurolaw experts. Between 2005 and 2009, the number of criminal cases in which neurological or behavioral genetic evidence was introduced doubled. In capital cases, judges have wide latitude in allowing defense teams to present evidence that sheds doubt on moral culpability for sentencing purposes. In cases in which legal culpability is on the line, however, the threshold for admitting evidence must be based on a higher standard of sound science.32

The first time Christopher Plourd, a San Diego–based criminal defense attorney, used PET-scan evidence in a murder trial, he was impressed by its persuasiveness. “Here was this nice color image we could enlarge, which the medical expert could point to,” he told a journalist about the trial, which took place in the early 1990s. “It documented that this guy had a rotten spot in his brain. The jury glommed onto that.”33

Lawyers have glommed onto it, too. “A mind in turmoil can be portrayed with scientific precision, and that picture can help humanize the accused and enlighten decision-makers on the limits of liability and punishment,” said Ken Strutin, director of legal information services at the New York State Defenders’ Association. Many legal scholars and neuroscientists are troubled by such overblown rhetoric—and for good reason. If people can be seduced by the aura of scientific authority surrounding brain images, might the scans lead jurors to believe that they are actually observing an irresistible biological cause of criminality? Could such misplaced faith in neurorealism distract jurors from salient but more mundane forms of information contained in conventional kinds of evidence?34

The legal term for this kind of distortion is “prejudice.” To be clear, prejudice in this context has nothing to do with attitudes toward the defendant’s race or ethnicity, but rather involves attitudes toward the evidence. Judges must be alert to the possibility that jurors might attribute far greater precision and validity to a piece of evidence than is otherwise appropriate. Admittedly, the evidence isn’t entirely consistent, but a few studies appear to bolster the expectation that when brain images accompany explanations of behavior, people find those explanations more compelling. For example, psychologist Madeleine Keehner and colleagues showed readers scientific reports accompanied by brain-scan images of an increasingly detailed nature. The more concrete, three-dimensional, and “brainlike” the image, the more likely it was to persuade naive readers than was an accompanying written report that contained good scientific reasoning.35

In a much-cited experiment, psychologists David P. McCabe and Alan D. Castel presented college students with flawed explanations of mental phenomena paired with a brain scan. By deliberately making the explanations illogical, the researchers could acquire a better grasp of the potential of images to distort the meaning of an explanatory narrative. They told subjects that people can improve their mathematical ability by watching television and tried to persuade them—nonsensically—that data depicting only a statistical association between television viewing and math ability would count as proof for this claim (such an inference, of course, risks confusing correlation with causation).

McCabe and Castel divided their subjects into three groups and displayed to each group the bogus data with a different accompanying explanation. One group received a written explanation of the findings; the second received the explanation along with a bar graph measuring temporal-lobe activity; and the third received the study description along with a multicolored brain image. Participants rated the soundness of the reasoning in the math-and-TV vignette as more believable when it was accompanied by the brain images. Along similar lines, when psychologist Deena Weisberg and colleagues inserted the phrase “brain scans show” into illogical explanations of behavior, those explanations became more compelling to neuroscience nonexperts (but not neuroscience experts). Taken together, these findings raise the possibility that neuroimagery—sometimes humorously called “brain porn”—and neurolanguage can seduce jurors and others into drawing erroneous conclusions.36

To limit the introduction of misleading evidence into trial, Federal Rule of Evidence 403 directs judges to weigh the potential of expert testimony and exhibits to prejudice jurors against their probative value—their potential to help the jurors resolve the legal issue in question.37 Judges can refuse to admit brain-scan evidence into trial if they believe that it will unduly bias the jury against the defendant, as did the judge in the case of Dugan, the probable psychopath who kidnapped and killed a young girl.

It is probably impossible to know whether brain scans have prejudiced jurors in any given case. Short of gaining access to transcripts of jury deliberations or performing exit interviews of jurors, how could researchers gauge jurors’ interpretation of the evidence and the relative weight they accorded the array of courtroom information, from testimonies of expert witnesses to comportment of the defendant, attorney summations, or expression of remorse by the defendant? As an imperfect but helpful alternative, researchers have attempted to measure the influence of brain-based evidence on decision making by subjects acting as jurors.

Psychologist Michael Saks and colleagues sought to tease apart the myriad dimensions of brain-based evidence to gauge their influence on juror decision making. They recruited a large sample of subjects to read about a true-life robbery that turned into a gruesome murder. The mock jurors were split into several groups, each of which received a different explanation of why the defendant had been unable to form the intent to commit the murder. One group, for example, read expert testimony by a neuroscientist describing the discovery of damage to the left frontal lobe on a scan. A second group viewed a picture of the actual scan with the defect visible. Another group read the testimony of a psychologist diagnosing the defendant with a personality disorder.38

In the end, jurors told that the defendant suffered from a personality disorder, rather than a specific brain defect, penalized the offender more severely. All brain-based explanations, however, were weighted equally. Only when subjects learned that the offender faced execution—as they did in a related study by Saks’s team—did the brain-scan evidence lead to the highest rate of mitigation to a life sentence. Other evidence that pointed to a genetic predisposition to violence or evidence of neurological defect on physical examination was not as compelling. Saks speculated that brain images are most influential when the ultimate punishment—death—is at hand.39

What do these findings mean? Can mock-juror judgments made in isolation about abstract cases come close to the kinds of decisions that actual jurors make in a courtroom? After all, when jurors hear a real case, there is a lot of detail they need to integrate: they absorb from a raft of witnesses, watch cross-examination of experts, hear closing statements from lawyers and the judge’s instructions, and engage in lengthy discussions with fellow jurors. Most powerfully, perhaps, they also know that their decision affects the freedom and often the very lives of real people.40

Creative researchers can get around some of these hurdles by using real jurors from a juror pool, reenacting actual cross-examinations of experts and closing arguments, asking for verdicts before and after deliberation, and testing jurors about relevant facts to see whether brain-scan images confused them or distracted them from crucial testimony.41 The “life-in-the-balance” element of capital trials, however, would be very hard and arguably impossible to reproduce in a research setting.

In actual cases in which the defense introduced brain-scan evidence, the effects have been mixed. In some instances, presentations of scans appeared to help the defense win lesser sentences or exculpation for their clients, but in others they exerted little apparent influence. But there is little doubt, as we’ll soon see, that neurobiological explanations, as opposed to psychological or social ones, give rise to impressively different views of moral responsibility. Pleading that “my brain made me do it” weakens ascriptions of responsibility in a way that “my lousy childhood made me do it” does not. In the first case, neurological terms suggest rigid internal processes that lead inexorably to only one behavior. But when a theory of behavior is expressed in psychological terms, it is easier to imagine a person acting differently—a cognitive bias that brain scans may reinforce.42

Psychologist John Monterosso and colleagues discovered in 2005 that giving subjects physiological explanations, such as a “chemical imbalance,” for crimes like arson and murder resulted in greater rates of exoneration than did psychological explanations, such as childhood abuse. Psychologists Jessica Gurley and David Marcus found that expert testimony that included either photos of the brain scan or a narrative about how the brain damage occurred led to acquittal by roughly one-third of subjects, a significantly higher rate than that for acquittal testimony devoid of neurological evidence. Likewise, in 2003, psychologist Wendy P. Heath and colleagues investigated the effects of a wide variety of explanations for criminal behavior (including biological, psychological, and environmental accounts). They reported that subjects rated the biological ones as more credible and deemed the wrongdoer less culpable. Finally, in 2012, University of Utah researchers asked actual trial judges to review a fictional case in which a young psychopathic man savagely beat the manager of a food restaurant. Some of the judges read testimony from a neurobiologist who tested the defendant and discovered that he possessed a gene variant associated with violent behavior and callous disregard for the suffering of others. Those judges who read the neurobiologist’s testimony handed down an average sentence of thirteen years—a full year less than the average sentence issued by the judges who had not seen the testimony about genetics and violence.43

In light of these findings, it is easy to understand why juvenile justice advocates were galvanized by the Supreme Court’s Simmons decision. Although the word “brain” does not appear in any of the justices’ written opinions—the majority opinion makes clear that their decision was based on “evolving standards of decency that mark the progress of a maturing society”—reformers hailed the decision as a vindication of their years-long effort to deploy brain science to reduce the length of juvenile sentences and to incarcerate violent teen offenders in forensic rehabilitation centers rather than adult penal institutions. As one reformer put it, the new “hard science” of brain imaging should compel the legal system to consider adolescents to be in a “natural state” of diminished capacity.44

And they’ve made inroads. In a 2010 case, Graham v. Florida, the U.S. Supreme Court banned sentences of life without parole for juveniles convicted of nonlethal crimes to permit offenders “a chance to demonstrate growth and maturity.” Although the case did not rely heavily on neuroscience, Justice Anthony Kennedy, writing for the majority, mentioned it, noting that the “biological basis for differences in juvenile conduct provides further support for the conclusion that less culpability should attach to juvenile conduct than to similar conduct by adults.” That same statement was invoked in the majority opinion in Miller v. Alabama, a 2012 Supreme Court ruling that a mandatory sentence of life without parole for juvenile killers violates the constitutional protection against cruel and unusual punishment. At the state level, the California legislature passed a bill in 2012 that allows some juveniles serving life without parole to earn parole after serving twenty-five years. “The neuroscience is clear. . . . [Teens’] impulse control, planning, and critical thinking skills are not fully developed,” said the sponsoring senator, who is also a child psychologist.45

Against this political backdrop are some inconvenient realities that argue against invoking the teen brain to explain the behavior of violent youth in one broad brush stroke. For one thing, neuroscience adds little to what every parent already knows. Teens, especially boys, can be reckless. They tend to drive too fast, drink too much, and skateboard down staircases. But in the case of Christopher Simmons, how strongly did the immaturity of his frontal-lobe and amygdala complex explain his actions? His crime, after all, was not impulsive; Simmons had a lethal plan before he broke into Crook’s home. Nor did he need to possess a fully formed brain to know that throwing a person off a bridge is wrong. An average nine-year-old grasps the finality of death.46

In truth, there is great variation in teen behavior. In part, this is because brains are bathed in culture and circumstance. Consider a teen with working parents who must care for younger siblings. Growing up fast because of life experience or in response to demands made by others can result in well-honed capacities for judgment and self-discipline. Thus the teen brain develops in and is molded by a dynamic environment. The vast majority of teens who harbor fantasies of violence do not act on them. Rates of teen violence and murder vary markedly from country to country. Juvenile delinquency in some preindustrial communities has increased over the course of a mere generation or two after the introduction of Western influences, such as television.47 The lesson is this: Although the neuroscience of the adolescent brain helps us construct a plausible biological account of why adolescents can be more impetuous than adults, it says little about any individual teen offender.

Granted, it may seem harsh to fault juvenile justice advocates for exaggerating the degree to which adolescent brain development dictates their behavior—and in their telling, unsurprisingly, the degree is virtually 100 percent. But good intentions aside, these reformers would do well to remember that neuroscientific evidence is a knife that cuts both ways: If teens’ brains render them irresponsible, what are the implications for the rights or opportunities teens now enjoy? Are they too immature to enter into contracts, as one state senator insists? To get an abortion, as pro-life advocates claim? To play violent video games, as consumer watchdogs allege?48

Biological explanations can influence the fate of adult defendants as well. Some jurors might think that defective self-control, decision making, or reasoning warrant longer, not shorter, sentences. On occasion, state prosecutors have introduced neurological evidence to stoke the perception that a defendant is destined for future violence and is therefore too dangerous to return to the community. In one instance, a defense team argued that a client’s inborn genetic predisposition to crime warranted mercy, but prosecutors successfully exploited the genetic evidence to secure a harsh sentence based on the premise that an inborn proclivity to violence made him more of a public threat. Parole boards could use similar logic to deny applications for release.49

Finally, should the defense prevail and brain-based evidence result in more lenient sentences, the public might demand that criminals be contained beyond their completed sentences out of fear that they will commit new violent crimes. Current law surrounding sexually violent predators is a model here. In the name of public safety, many states detain sexually violent predators well beyond the completion of their formal sentence if a court determines that they have a high risk of reoffending.50 In the end, preventive detention based on brain-derived evidence is a highly fraught prospect. From a scientific angle, the accuracy with which experts can predict long-term future dangerousness is still quite poor, although some neuroscientists are betting that brain science can improve the odds. From a civil liberties standpoint, the classic struggle over how best to weigh community safety against another’s individual liberty is invoked anew.

THE jury is still out, so to speak, on the impact of neuroscience on the practice of law. In capital cases, judges are confronting brain-scan evidence more and more, but the swirl of factors that influence jurors’ decisions makes it difficult for investigators to parse and evaluate its impact. And even in instances in which images are taken into account and influence a juror’s decision, they might not lead to a “wrong verdict.” Perhaps acquittal by reason of insanity or mitigation is indeed the just outcome in certain cases. As for the value of functional brain images in the courtroom, the picture is clearer: Scans are not yet able to go beyond the insights that lawyers and experts can glean through traditional forensic methods. At best, they run afoul of the pesky neuroredundancy problem by looking to images for answers they can obtain by other means.

Few doubt that a few people lack the capacity to understand the law, and that for others it is hard to suppress impulses—perhaps close to impossible in certain instances. Nevertheless, brain scans cannot yet tell us who those people are. The tragic case of Andrea Yates is a powerful illustration. Something had gone terribly wrong in her brain. Yet no scan or other biological test could have illuminated her crippled state of mind better than the clinicians who talked to Yates and her relatives and read her psychiatric records. To understand Andrea Yates and her crime, “you need to understand why,” says forensic psychiatrist Phillip Resnick, who testified on Yates’s behalf. “And you can’t see why on an fMRI.”51

In our view, the potential for functional brain imaging to mislead currently exceeds its capacity to inform, although the ratio may eventually shift in favor of the value of scans for some purposes as technical advances emerge. But until neuroscientists and legal experts become able to translate information about brain function into the legal requirements for criminal responsibility, lawyers, jurors, and judges will still need to rely on traditional methods of assessing the defendant: interviews, observations, witness reports, psychiatric history, and well-established clinical assessments.52 It is from these methods, in any case, that a subtler appreciation of the defendant’s mental state can be inferred.

Brain scans can never fully capture the criminal mind, or any mind for that matter, but perhaps one day they will be better able to identify neural patterns tightly linked to profound derangements in rational capacity and self-control. Also welcome would be neuroscientific guidance in vexing problems, such as identifying defendants who are faking mental illness to avoid standing trial, or distinguishing false memories of sexual abuse from accurate ones.

Whether the formidable technical hurdles involved in drawing inferences from imaging can be cleared remains to be seen, but even if they are, subjective judgments are inescapable. Let us say, for example, that brain evidence will someday be able to show that a defendant lacks the capacity to act rationally. Society will still need to grapple with the question of just how much capacity a defendant must have for jurors to deem him or her not responsible or less culpable for a crime. Where should experts draw the line? How much prefrontal abnormality, unfinished myelination, or overdriving limbic activity is necessary to support the claim that a defendant could not have exerted self-control, “felt” no difference between right and wrong, or was unable to reason cogently?53

In the case of psychopaths, asks legal scholar Ken Levy, “Should they be held criminally culpable if they rationally know the difference between right and wrong but can’t emotionally grasp the moral gravity of their criminal actions?”54 As for teens’ eligibility for the death penalty, is there anything magical about the age of eighteen? For better or worse, since 2005 the law has drawn the line there, but there is no precise neurodevelopmental threshold at which a young person morphs from a hotheaded teen into a measured decision maker. Maturation unfolds along a continuum that varies widely among individuals and depends, in part, on familial, social, and cultural settings that no child can control. There are compelling ethical reasons for eliminating the death penalty for juvenile killers. But whether the neurobiology of their collective brains should categorically exclude teens from certain forms of punishment is a question that science alone cannot answer.

In the next chapter, we explore a knotty philosophical question raised by neuroscientific progress: Does brain science threaten the notion that people—all people, not just criminals—possess the freedom to act?

A growing number of scientists, citing the explosion in knowledge about the brain, are now challenging the law’s bedrock assumption that, with some exceptions, people are rational, choosing, responsible creatures.55 Their argument goes like this: Given that our conduct is caused by brain function, which, in turn, is caused by the interplay of genes and environment (factors over which we have no genuine control), we do not truly “choose” our actions. As a result, we cannot be held morally responsible for any wrongdoing. Clearly, this perspective holds significant implications for the design of our criminal justice system.

“Progress in understanding the chemical basis of behavior will make it increasingly untenable to retain a belief in the concept of free will,” writes biologist Anthony R. Cashmore.56 “I propose that the time is opportune for society to reevaluate our thinking concerning the concept of free will, as well as the policies of the criminal justice system.” Yet this is more easily said than done. Are we even capable of giving up on—or substantially modifying—our intuitive view of free will? And can neuroscience provide a convincing case for doing so? In the next chapter, we’ll explain why we doubt that it can.
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THE FUTURE OF BLAME

Neuroscience and Moral Responsibility

IN MAY 1924, two young men set out to kidnap and murder a child of an affluent family. Nathan F. Leopold Jr., aged nineteen, and Richard Loeb, eighteen, had spent months planning and rehearsing what they called “the perfect crime.” On the day of the killing, they chose a convenient victim: fourteen-year-old Bobby Franks, who was Loeb’s second cousin and the son of a local millionaire. As Franks walked home from school on a late afternoon in Chicago’s leafy Hyde Park neighborhood, the two pulled up alongside him in a rented roadster and invited him to hop in. After a few minutes of small talk about a tennis racket, they bludgeoned the boy to death and drove to the outskirts of a town near Indiana. Once there, they doused Franks’s face with hydrochloric acid to hinder identification by the police and hurriedly stashed his naked corpse in a drainpipe.1

Later that evening, the killers were back in Leopold’s elegant Hyde Park home. They drank and played cards, interrupting their game around midnight to phone Franks’s family and tell them to expect a ransom note for their kidnapped son. Leopold and Loeb never fathomed that they might be caught. These brilliant sons of privileged Chicago families—Leopold allegedly had an IQ of 200; Loeb had graduated from college by age eighteen—believed themselves exempt from the laws that governed ordinary men.

Several days later, their plan unraveled when police found a distinctive pair of horn-rimmed eyeglasses at the crime scene and traced them to Leopold. Shortly thereafter, the two were indicted on charges of kidnapping and murder. Their parents hired famed attorney Clarence Darrow to defend them for committing what came to be known as “the crime of the century.”2

The monthlong trial culminated in August 1924 with a bravura summation by Clarence Darrow arguing for life in prison for the two instead of death by hanging:

Why did they kill little Bobby Franks? Not for money, not for spite; not for hate. . . . They killed him because they were made that way. Because somewhere in the infinite processes that go to the making up of the boy or the man something slipped, and those unfortunate lads sit here hated, despised, outcasts, with the community shouting for their blood.3

Leopold and Loeb’s actions, in Darrow’s telling, were just part of the natural order of the world: “Nature is strong and she is pitiless. . . . We are her victims,” Darrow intoned. “Each act, criminal or otherwise, follows a cause; [and] given the same conditions, the same result will follow forever and ever.”4

In the end, the judge spared Leopold and Loeb the gallows, sentencing each to life in prison for murder plus ninety-nine years for kidnapping—not because they were victims of nature, an argument the judge explicitly rejected, but because of their youth.5

DARROW’S plea was remarkable. If “each act follows a cause,” then all of us, not just Leopold and Loeb, are nature’s victims. Bold as it was, however, the claim was not original. It drew on the ancient philosophical doctrine known as determinism, which states that every event is completely caused, or determined, by what happened leading up to it. Our decisions are the inevitable product of a vast array of influences—our genes (and the evolutionary history they represent), the mechanisms of our brains, our upbringing, and the physical and social environments in which we live. These forces converge to produce one and only one specific act, be it “choosing” soup over salad or murder over mercy. To borrow Darrow’s words, you have “no more power than a machine to escape the law of cause and effect.”6

What would it mean to live in a world in which people are simply mechanical devices responding to natural laws beyond their control, bobbing like corks in a sea of causes? If determinism is true, then the consequences are profound. First, we would need to radically overhaul our conception of moral responsibility. After all, if the choice you make in a given situation is preordained—is the only choice you can make—then what are we to do about blame? Absent the capacity to choose, according to a school of thought called hard determinism, there cannot be any blame. And if no one can be blamed, no one is morally deserving of punishment. If you commit an evil deed, it is not your fault. Nor is it to your credit if you behave like a saint. This account of human agency is devastating to the idea of free will (or “ultimate” freedom, as some philosophers call it).7

Hard determinists believe that society should adjust its legal practices accordingly. Philosopher-neuroscientist Joshua Greene and psychologist Jonathan Cohen contend that neuroscience has a special role to play in giving these age-old arguments more rhetorical bite. “New neuroscience will affect the way we view the law, not by furnishing us with new ideas or arguments about the nature of human action, but by breathing new life into old ones,” they write. “[It] can help us see that all behavior is mechanical, that all behavior is produced by chains of physical events that ultimately reach back to forces beyond the agent’s control,” Greene adds. For emphasis, he and Cohen invoke an old French proverb, Tout comprendre, c’est tout pardonner (To know all is to forgive all). Their ultimate hope is that society will discard blame-based punishment as a nasty relic of a pre-neuroscientific age and insert in its place penalties whose purpose is to shape future behavior.8

Evolutionary biologist Richard Dawkins elaborates on the notion of the criminal offender as something of a machine. He invokes the example of a car that has stopped working. “Instead of beating the car,” he notes, “we would investigate the problem. Is the carburetor flooded? Are the sparking plugs or distributor points damp? Has it simply run out of gas? Why do we not react in the same way to a defective man: a murderer, say, or a rapist? . . . I fear it is unlikely that I shall ever reach that level of enlightenment.” Biologist Robert Sapolsky extends the analogy. We do not ponder whether to forgive the car, he says; instead, we try to protect society from it. “Although it may seem dehumanizing to medicalize people into being broken cars, it can still be vastly more humane than moralizing them into being sinners.” This reasoning echoes Darrow’s appeal to the judge that Nathan Leopold and Richard Loeb were merely “two young men who should be examined in a psychopathic hospital and treated kindly and with care.”9

Of course, people are not like cars or other inanimate, nonconscious entities. Cars do not respond to knowledge, sanctions, or rewards, but people do. And it is for this reason that they are capable of being ruled by law in the first place. Hard determinism does not dispute this point. It acknowledges that people are educable, that they are constantly assimilating new information and, therefore, always learning. Take the example of shifting social norms surrounding drunk driving and domestic violence. As people learned of stiffer penalties for these actions, more of them came to think of those acts as wrongful.10 Warnings operate on beliefs about the likely results of one’s actions. New information builds on old experience and current context to guide subsequent action. Endowed with self-awareness, people but not cars can influence the outcome of their causal chains by making a decision to change their diet, their work habits, and their future.

Thus, although hard determinists reject retributive justice, also known as “just-desert theory,” they do not deny that punishment sometimes has useful practical consequences, such as decreasing the chance that the criminal will reoffend. “Our modern understanding of the brain suggests a different approach. Blameworthiness should be removed from the legal argot,” writes David Eagleman. Although utilitarian punishment carries no moral condemnation whatsoever, it exerts a salutary effect by prompting the criminal to reform and by dissuading would-be lawbreakers who observe the adverse consequences they could face.11 And, given hard determinists’ strict aim of reducing crime, the aversion may very well need to be highly unpleasant if that is the only way to deter future wrongdoing.

This general framework has been in place for thousands of years, but now some hard determinists are offering a new twist on this ancient view of the relationship between cause and blame. They are hazarding the empirical prediction that neuroscience will expose retributive punishment as scientifically mistaken. They predict that as neuroscientific study gradually reveals the underlying causes of behavior, the average person will come to see that his or her general sense of being free is just an illusion.

THE idea that we all live in a moral vacuum is indeed a shock to the collective sense of what people are like. We think we cause our own actions, and that we are responsible for the consequences. To contemplate how we could be free within a determined universe is to confront something “dark, puzzling, and not a little terrifying,” wrote the American man of letters H. L. Mencken. British philosopher Isaiah Berlin tried imagining what life would be like without the concept of moral agency. “The entire vocabulary of human relations would suffer radical change,” he concluded. “Such expressions as ‘I should not have done x,’ ‘How could you have chosen x?’ and so on, indeed the entire language of the criticism and assessment of one’s own and others’ conduct, would undergo a sharp transformation.”12

Is there a way to preserve moral responsibility in a world in which all events leading up to the moment of choice determine precisely what that “choice” will be? Philosophers call this baffling question the “problem of free will and determinism.” It is one of the most famous conceptual impasses in philosophy. At issue, to be clear, is not whether the capacity to choose is necessary for moral responsibility—most philosophers, most neuroscientists, and just about everyone else concur that it is. The disagreement is over the kind of freedom of choice that is necessary. As we’ve seen, hard determinists claim that the only kind that counts is “ultimate” freedom (sometimes called “absolute freedom” or “metaphysical free will”). Biologist Jerry A. Coyne puts it this way: “If you could rerun the tape of your life up to the moment you make a choice, with every aspect of the universe configured identically, free will means that your choice could have been different.” But because that choice would not have been different, Coyne counsels that we should discard “the idea of punishment as retribution, which rests on the false notion that people can choose to do wrong.”13

One approach to the thorny prospect of abolishing moral agency is to reject materialism outright and postulate a disembodied spirit—a “ghost in the machine”—that somehow directs the action from outside the physical flow of events. Such a dualist arrangement must be taken on faith and, like the existence of a godlike entity, cannot be disproved by science. This is because scientific inquiry depends on observation of measurable events that take place in the natural world; its purpose is to illuminate cause-and-effect relationships and test predictions based on them. As part of the supernatural realm, immaterial souls and a transcendent God are not amenable to the tools of science. So this strategy is a scientific dead end.

Another alternative is to assert that our behavior is independent of preexisting forces. In such a “causal vacuum,” people are liberated from their own preferences, attitudes, and beliefs.14 As a result, they can take more than one possible course of action under a given set of circumstances. Philosophers call this doctrine “libertarianism” (no relation to the political orientation of the same name). But there is no salvation here. An account of behavior in which there is no source of agency whatsoever only ushers in another kind of existential migraine. Human behavior arising randomly and haphazardly out of thin air would still count as behavior that is beyond the actor’s control. How could anyone be considered free under these conditions either?

Consider, now, a third possibility called “compatibilism,” which holds that freedom and moral responsibility can coexist in a way that does not require either libertarianism or determinism to be false. The argument is as follows: Even if human beings lack ultimate freedom (that is, they lack the capacity to have done otherwise), we can consider mentally intact adults morally responsible because they have the abilities to engage in conscious deliberation, follow rules, and generally control themselves.15

Eighteenth-century philosopher David Hume provided an influential statement of compatibilism by emphasizing that an agent’s actions are free if they are caused by his or her will and desires, even if the will and desires are causally determined. Granted, we may be no more free from nature’s chain of cause and effect than trees and butterflies. We lack responsibility in the ultimate sense; a deterministic universe does not allow for it. But as long as an actor’s values and beliefs are causally relevant to his or her actions, then moral agency exists in the “ordinary sense,” as British philosopher Janet Radcliffe Richards calls it. In short, the freedom to do otherwise is not the kind of freedom required for moral responsibility. If people can step back from competing desires, make a reasoned decision among them, and act on the basis of that decision, they possess capacities sufficient for free will. It is how they act after having reflected on things that warrants praise or censure.16

The capacity to be responsible in the ordinary sense seems to comport with people’s general intuition of what it means to be a moral agent. Psychologist Roy F. Baumeister and colleagues found that subjects judged actions as “free” when they involved exertion of self-control, rational choice, planning, and initiative. For the average person, then, “free will” entails the capacities to be guided by reason, to evaluate a complex situation, and to conform to moral norms. Furthermore, a number of research teams have found that subjects who accept that events are caused by earlier events (and are less likely to hold hypothetical offenders to account) are more likely to deem them responsible when subsequently presented with scenarios in which actors commit a heinous crime that triggers angry feelings. In short, these data suggest that the average person accommodates the view that human beings are both determined and responsible.17

These findings may hearten compatibilists, but factual truth is not a popularity contest. So what if most people think that they and others have “free will”? Thus we come to the heart of the matter: The question whether humans can live in a material world and yet be morally responsible is not empirically testable. It is not a scientific problem. It is a conceptual and ethical impasse that has bedeviled thinkers since antiquity and is still without a resolution. Rest assured, our goal here is not to attempt to solve it; indeed, it may well be unsolvable.

What we do want to establish here—and this is a crucial point—is that neuroscience has not resolved it either. Those who believe that the absence of ultimate free will means that moral responsibility is an incoherent notion and that society should therefore abolish blame have already staked out a philosophical claim. Simply amassing more data on the workings of the brain may strengthen their conviction that determinism is correct, but it won’t make their argument against the coexistence of determinism and moral agency any stronger.

LEOPOLD and Loeb’s “decision” to murder Bobby Franks may have been the only one they could have made that May afternoon in Hyde Park. Still, few of us see them as automatons devoid of conscious thoughts and emotions. We believe instead that they harbored desires and acted for reasons, twisted as those motives were. Granted, their desires were not dispositions that the two men chose to have; nor could they be expected to know everything about why they had them. But in the end, Leopold and Loeb rehearsed their plan and consciously carried out the unspeakable thing they wanted to do.

Could we be wrong about that? Is it possible that Leopold and Loeb really were automatons after all? What if their actions did not flow from their conscious intentions and desires, but, instead, those actions happened to them, bypassing their conscious awareness entirely? To take this possibility a step further, might our actions do end runs around conscious deliberation in all of us all the time? This is the startling new challenge that some neuroscientists are introducing to the existence of free will: the possible absence of all consciously directed action. Such a radically reductionist prospect may strike many as outlandish, yet some of today’s most highly respected scientists contend that individuals’ subjective mental states—their yearnings, beliefs, and plans—play absolutely no role in bringing about their actions.18

To support this claim, they point to a series of arresting experiments conducted in the 1980s by physiologist Benjamin Libet. In his lab at the University of California at San Francisco, Libet wired subjects to an EEG and asked them to choose a random moment to lift a finger or move their wrist. He instructed them to watch the second hand of a clock and report its exact position when they felt the urge to move. Libet then measured electrical activity in a region of the frontal lobe called the supplementary motor area, which is involved in the planning of movements. What he found was striking: Activity in the motor area could be detected some four hundred milliseconds before subjects were aware of their decision to wiggle their fingers. In other words, the subjects’ conscious awareness of the intention to move occurred too late in the sequence to influence the action. Instead of presaging movement, then, experience of the will to move followed it.19

Libet himself did not consider these results a wholesale repudiation of consciousness in guiding behavior. He speculated that although awareness came into play late in the sequence of events, people still have the freedom to “veto” or suppress actions that were caused by implicit processes outside awareness. That is, some say, we may not possess free will, but we have “free won’t.”20 Yet others have interpreted Libet’s results more radically, as proof that the mind or the person—the entity we think of as ourselves—is not calling the shots. Psychologist Daniel M. Wegner is a proponent of this view. We are so certain that we are in the driver’s seat, he says, because we yearn to feel “authorship” of our actions.21

In an illustrative experiment, Wegner asked subjects to stick pins in a voodoo doll in the presence of another person who played a “victim.” He told the victims to annoy the “witch doctors” by arriving late for the experiment and treating them rudely. Another set of victims weren’t instructed to anger their witch doctors. All victims feigned a headache after the voodoo ceremony, but it was the witch doctors provoked by their victims who tended to claim that their ministrations caused the headache.22

Wegner puts forth other vivid instances where conscious intention is not in command. One such example involves a phenomenon called “confabulation,” wherein individuals construct explanations for why they undertook actions that were clearly caused by forces external to them. For example, during a brain operation, neurosurgeons can induce patients to move their hands by stimulating the relevant controlling area on the motor cortex. When they ask patients why they moved their hands (patients are awake during some kinds of brain surgery), they often confabulate a reason they sincerely believe, such as wanting to get the doctors’ attention.23

Those emerging from hypnotic suggestion may do so too. In fact, we all confabulate from time to time. Psychologist Timothy Wilson has coined the term “adaptive unconscious” to denote the kind of effortless and automatic cognitive processing that is inaccessible to awareness but that underwrites much of our behavior. Do we really “know,” for example, why we fall in love with Mary but not Jane, take an instant dislike to Joel but not David, or choose one profession over another? We weave explanatory narratives to justify certain yearnings and choices, but can we ever know the truth? We are “strangers to ourselves,” as Wilson puts it, not quite sure how and why we do many things and especially confused when we end up sabotaging our best interests.24

But are we estranged all the time? Libet’s work on the awareness of intention to move stands as a powerful reminder that many of our actions are not willed in the way we normally think. But the conclusion that all our behavior is automatic all the time—that we are essentially beings in whom consciousness plays no causal role in behavior—is highly contested.25 It’s also a rather chilling one: If our actions are not guided by reasons, then why do anything at all? Thankfully, there are logically sound alternatives to that conclusion. After all, the fact that our intentions to act sometimes bypass our conscious desire to do so does not mean that our behaviors always “happen” to us, especially when the personal consequences or legal stakes for certain behaviors are high.

Our brains are notoriously good at thinking—you are doing that right now as you read along. We incubate ideas, deliberate on them, and intend the actions to which they have led us. Through this process, the self-modifying, plastic brain “learns” from experience and then “reasons” differently the next time.26 Conscious thinking allows us to advance long-term goals, play out different scenarios, and reflect on past events, especially when novel situations present themselves.

In short, it seems highly implausible that our mental states never influence our behavior. Although Libet’s subjects might well have moved their fingers or wrists at the very moment they did so without explicitly intending it, the wiggle itself was embedded in a sequence of deliberate moves. The subjects decided to participate in the experiment, navigated their way to the lab, and followed the experimenter’s directions about what to do. In fact, they planned their actions in much the way a professor might strategize about which academic journal would best showcase his or her paper advancing the controversial thesis that decision making always bypasses conscious mental states.27

In the end, activity is a combined product of the automatic and the analytic. Think about it. Many of us can touch-type without thinking, yet we painstakingly choose the words we type on our job applications, dating profiles, and prenuptial agreements. Or take tennis. Before the lob of the ball, the player executes a series of deliberate preparations (e.g., making arrangements with partners and disciplining oneself to practice). From that point on, much of the game is a largely autonomous activity conducted without the planning of each move. As any coach or athlete will attest, the very essence of learning a sport is the intentional acquisition of automaticity, to make the moves seem like second nature.

If we did not economize on our cognitive energy, we would be overwhelmed to the point of near paralysis by everyday demands. Just imagine having to attend to every little bit of life’s choreography, such as brushing our teeth, hailing a cab, keeping our temper in check, or obeying the speed limit. Indeed, much of one’s talent as a tennis player—and much of one’s moral responsibility as a citizen—is about cultivating the right set of “automatic” actions. “Virtues are formed in man by his doing the actions,” Aristotle famously proclaimed.28

It would therefore be incorrect to think of this kind of freedom as all or nothing, black or white. We should regard it, perhaps, as a mosaic comprising black, white, and gray elements. At times, certain dimensions of our behavior are under conscious control—especially when we have difficult decisions to make, when we plan or when much is at stake—whereas at other times consciousness is bypassed. In the end, it is likely that almost every act emerges from an amalgam of conscious and unconscious processes that assert themselves to varying degrees under the circumstances at the moment. As long as human beings possess conscious mental states that can bring about behavior and self-control, then the law in particular and our moral sense in general need not be radically revised.

HARD determinists such as Greene and Cohen agree that we can use conscious thought to control our actions. Still, they want to purge the law of retributive punishment because they view criminals as “victims of neuronal circumstances” and thus incapable of true choice. Their ideal vision of how the criminal justice system should work—a world without “just desert”—raises a set of interesting questions: Are we even capable of removing blame from the legal domain? Could we pry it loose from our entrenched notions of how human beings operate?

The prospect of a world without moral responsibility collides head-on with our innate sense that people can choose freely. By the age of five, most children perceive others’ actions in terms of their intentionality and agency. In one representative experiment, kindergartners observed an investigator sliding open the lid of a box, putting her hand in, and touching the bottom of the box. Asked by the experimenter if she had to touch the bottom or whether she “could have done something else instead,” the vast majority of children believed that yes, she could have done something else. But when the experimenter placed a ball on the lid and slid open the lid, and the ball fell to the bottom of the box, only a few of the children said that the ball itself could have “done something else instead.”29

The intuition that people can do something else persists with age. Adults across cultures, religions, and countries steadfastly reject the idea that the decisions we make are fixed in such a manner that no other actions are possible.30

Just as consistently, human beings are highly attuned to notions of fairness. Communities buzz with gossip about who did what scandalous thing to whom; people keep score (“I did two favors for you, but you did only one for me”) and punish cheaters who fail to reciprocate. Indigenous people in the Amazonian rain forest are as diligent about detecting free riders and are as ready to punish offenders as are college students in the United States, Europe, and Asia. In his 1991 book Human Universals, anthropologist Donald E. Brown presented a comprehensive survey of moral concepts shared across the globe. Among them are proscriptions against murder and rape, as well as redress of wrongs.31

In an exhaustive review of anthropological data, psychologists Jonathan Haidt and Craig Joseph found that within all human cultures, individuals tend to react with quick, automatic feelings of anger, contempt, and indignation when they see people causing suffering. The universality of these responses strongly suggests that intuitions about “fairness, harm, and respect for authority has been built into the human mind by evolution,” say Haidt and Joseph. “All children who are raised in a reasonable environment will come to develop these ideas, even if they are not taught by adults.”32

The behavioral economics lab is a showcase for fairness attitudes as well. Daniel Kahneman and colleagues documented how study participants voluntarily incurred a penalty in order to punish others for unfair behavior. It is even more striking that they found evidence that people will pay to punish a third person even when participants are not directly involved in the transaction if they perceive that the third person’s unfair behavior was intentional.33

The stirrings of moral sentiment begin early on. In a series of studies, psychologists Karen Wynn and Paul Bloom found that toddlers who watched a puppet show in which one puppet “stole” a ball and another puppet returned the ball to its rightful owner were far more likely to give candy to the helper puppet than to the “bad” puppet and preferentially take it away from the “bad” puppet.34

More generally, violations of fairness arouse emotions that trigger the urge to retaliate, especially when the violator intentionally injures an innocent person. Social psychologist Philip Tetlock and collaborators presented subjects with a scenario involving a brutal assault that left the victim permanently brain damaged. No matter what happened to the aggressor—in one hypothetical scenario he suffered a painful accident; in another he was cured with medication—subjects’ desire for justice was unchanged. Merely rendering him harmless or causing pain accidentally was not sufficient.35 This is why certain nations direct their law enforcement officials to pursue octogenarian Nazi war criminals living quietly in South America and elsewhere even though they no longer pose a danger. A quickening in our marrow compels us to balance the moral ledger.

Intrinsic to the idea of retribution is that people must suffer in proportion to the suffering they inflicted. Jonathan Haidt and colleagues showed clips from Hollywood films that portrayed injustice (one involving the rape and murder of a child, and another in which a slave’s foot is mutilated by a slave catcher). They next gave subjects a variety of endings and asked which one was the most “satisfying.” Among the alternative endings was the “revenge” option: The grieving mother violently kills her daughter’s rapist; the hobbled slave chops off part of the foot of the man who mutilated him. In the “catharsis” option, the mother undergoes “primal-scream” therapy; the slave chops wood while visualizing the slave catcher’s foot. In the “forgiveness” ending, the victims join a support group or become more active in church and learn to forgive the transgression that was committed. The viewers derived far less satisfaction from the scenarios in which the victims come to terms with their tragedies and forgive the transgressor. They wanted the perpetrators to pay. And it was most satisfying when the punishment matched the crime. At the same time, the viewers found gratuitous and less satisfying another ending in which the slave retaliated by murdering his catcher.36

This result is consistent with the extensive work of psychologists Kevin M. Carlsmith and John M. Darley. In a series of experiments, they found that when it came to sentencing wrongdoers, subjects were very sensitive to the severity of the offense—say, the theft of $100 to feed a starving child versus using the money to create the world’s largest margarita—and largely ignored the likelihood that the person would offend again. Subjects punished people exclusively in proportion to the harm done and not for the harm that might be done in the future. “People want punishment to incapacitate and to deter, but their sense of justice requires sentences proportional to the moral severity of the crime,” they concluded. Punishment that violated proportionality offended people’s intuitive sense of fairness.37

Although hard determinists reject the concept of blameworthiness, they still accept the view that censure can have practical value. As any parent knows, well-calibrated disapproval, along with encouragement, is essential to raising children who are sensitive to the rights of others, behave kindly toward the injured and vulnerable, and reciprocate when they’ve been helped. No society, whether modern or preliterate, can function and cohere unless its citizens exist within a system of personal accountability that stigmatizes some actions and praises others.38 Punishment signals to the community who should not be trusted, and its severity reflects the enormity of the transgression. But none of these punishment-related functions requires that anyone be blamed. In utilitarian fashion, punishment could be meted out simply to shape future behavior.

Retribution is a thoroughly different animal. In its pristine, theoretical form, retributive practices are triggered by the simple fact that someone who is mentally competent and uncoerced has committed an offense. The point of punishment is to make perpetrators suffer in proportion to the harm that they have already caused the victim and society. Any incidental benefit to the greater society that comes from reinforcing norms or protecting against future crime is irrelevant.39 But realistically, when retribution is applied in the real world, it inescapably carries great practical value, too.

For one thing, it strengthens a society’s shared norms of moral obligation to one another. One of those norms is that victims should be valued as human beings. Consider the following vignette: A serial rapist, John, attacks Mary, is found guilty, and is sent to prison. A few months later, John is treated with “Castrex,” a fictional new antirape medication guaranteed to permanently eradicate sexually aggressive urges. Castrex works after just a few doses, and several weeks later, John is freed. He is no longer a danger to anyone. His rehabilitation was a success. But John’s light punishment would have woeful repercussions for Mary, her family, and the community at large.

When society fails to condemn aggressors or simply slaps them on the wrist, victims feel unavenged and therefore devalued and dishonored. If perpetrators die before they can be judged or are killed in prison before they can be adequately punished, victims and their families feel enraged. Criminals who do not “pay their debt” can spur victims and their families to contemplate private retaliation and sometimes even undertake it. Contrary to common perception, such feelings do not always arise out of a sense of white-hot rage or bloodlust vigilantism. The motivation to give wrongdoers what they deserve can instead be motivated by grief or by a solemn sense of duty to set things right.40

Communities, too, resist what they perceive to be inadequate punishment. Clarence Darrow received “stacks” of letters that were, as he described them, “abusive and brutal to the highest degree,” sent by those who wanted his clients hanged. Fast-forward to the 2011 trial of Casey Anthony, the twenty-five-year-old Florida woman who never reported her two-year-old daughter missing. Widely believed to have killed her child or at least to have abetted in her death, Anthony received death threats after she was exonerated for the crime of murder. Likewise, jurists often speak of their moral duty to satisfy the victims and their families. When a U.S. district court judge sentenced disgraced New York City financier Bernard Madoff, who swindled thousands of investors of billions of dollars, to a term of 150 years, he explained to the press that the exceptionally long sentence for an elderly man who would probably die within a decade or so was a symbolic way to help the victims heal.41

Restoring the social standing of the victim is another vital function of retribution. When the law imposes inadequate punishment on wrongdoers or allows them to escape penalty altogether, the demoralizing message to the community is clear: The victim is so inconsequential that his or her rights, security, and property can be breached with impunity. This is why proportionate punishment must be carried out in full view of the community in open trials, must be announced in the press, and must be preceded by a clear message of society’s moral condemnation. Everyone in the community must be reminded that such mistreatment will not be tolerated. In a series of experiments, legal scholar Kenworthey Bilz asked subjects to evaluate the moral worth of a female victim whose attacker was punished for rape and a similar woman whose rapists pled guilty to a lesser offense. Both women were judged by subjects before their rapists were punished. When the subjects learned that the rapists were convicted for rape, they rated the victim as more “respected,” “valued,” and “admired” than they were before punishment. When the rapists pled to a lesser nonsexual crime, subjects ranked the victim’s social standing lower than in the prepunishment phase.42

What happens when the community is prevented from administering justice? In the mid-1960s, sociologist Melvin Lerner developed the “belief in a just world” hypothesis.43 According to this hypothesis, all of us harbor a strong need to believe that the world is a place where people get what they deserve, a place where actions have predictable consequences. A just-world belief is akin to a “contract” with the world regarding the outcomes of our conduct: We do the right thing, and we are rewarded—or, at least, we know largely what to expect. Lerner understood that the notion of a truly just world is illusory, yet he posited that it helps us to plan our lives and achieve our goals.

In one of his seminal experiments, Lerner asked subjects to observe a ten-minute video of a fellow student as she underwent a learning experiment involving memory. The student was strapped into an apparatus sprouting electrode leads and allegedly received a painful shock whenever she answered a question incorrectly (she was not receiving real shocks, of course, but believably feigned distress as if she were). Next, the researchers split the observers into groups. One was to vote on whether to remove the victim from the apparatus and reward her with money for correct answers. All but one voted to rescue her. The experimenters told another group of observers that the victim would continue to receive painful shocks; there was no option for compensation. When asked to evaluate the victim at this point, subjects in the victim-compensated condition rated her more favorably (e.g., more “attractive,” more “admirable”) than did subjects in the victim-uncompensated condition, in which the victim’s suffering was greater.

Lerner’s conclusion is disturbing. “The sight of an innocent person suffering without possibility of reward or compensation motivated people to devalue the attractiveness of the victim in order to bring about a more appropriate fit between her fate and her character,” he wrote. In other words, when subjects’ intuitions of justice are satisfied, their belief in a just world is supported. But when subjects (read: society) are prevented from restoring justice, they blame the victim. Somehow, the reasoning goes, she must have asked for it.44

Beyond the victims, the legal system itself suffers when criminals are not punished, although not just any punishment will do. The penalty must seem proportionate to the offense. If it is perceived as skewed in either direction—too lenient or too harsh—the law can lose its moral force. Recall Rodney King, the man who led California police on a high-speed chase before being caught and beaten severely. Shortly after the 1992 acquittal of the police officers involved in the assault, half of all Californians surveyed said that they had lost confidence in the court system. In a system perceived as unfair, juries may ignore judges’ instructions, and police officers may impose their own judgment on whether to arrest, trump up charges, or abuse suspects. For their part, witnesses may rebel by refusing to participate in investigations or to testify. Researchers have observed that subjects are more willing to commit minor offenses such as traffic violations, petty theft, and copyright violations when laws more generally don’t conform to their sense of right and wrong. Jurors are more susceptible to nullification—that is, to acquitting defendants who are legally guilty—when the verdict dictated by law is contrary to their sense of justice, morality, or fairness. Examples of perceived unfairness include suspicions of judges’ failure to admit evidence, prosecutorial suppression of evidence, police misconduct, or police lying on the stand.45

Finally, our intuitions about justice are strong motivators for social change. The victims’ rights movement grew out of a powerful sense of unfinished business. Unmet justice alienates juries, judges, and prosecutors. Thus undermining the authority of the law, an institution that depends for its smooth functioning on the good faith of its participants. Pragmatic efforts aimed solely at reducing future crime (and not at all on exacting retribution for past bad deeds) would leave many victims questioning the moral credibility of the law. Those victims don’t necessarily seek harsh treatment for their violators though they surely want judges to administer appropriate punishment. What they want most is for the law to acknowledge that what happened to them was wrong and morally offensive.46 Indeed, the idea of a victim impact statement was developed so that the sentencing judge could hear directly about the anguish that victims and their loved ones had suffered. Some victims want an apology from their violators—not in place of a penalty, but in addition to it.

In summary, some scientists say that they look forward to a day when neuroscience will explain the mechanical workings of the brain so thoroughly that it will be impossible for society to continue to ignore the “fact” that people do not choose their behavior and therefore should be absolved of blame. This vision seems to be on a collision course with the psychological and social meanings that retribution holds for victims, their loved ones, and societies. Victims of crime are exquisitely attuned to society’s regard for the people who have violated their rights. Unless authorities mete out deserved punishment, victims feel devalued and suffer a loss of moral standing in their community. Society is also harmed when citizens don’t see justice being served and thereby lose faith in the moral authority of the law.

PHILOSOPHERS have wrestled for centuries with the question whether moral responsibility can exist in a world in which our every action is predetermined by a cascade of events leading up to it. Scholars have yet to pin it to the mat, but as legal scholar Stephen Morse reminds us, the law does not require victory.47 To regard individuals as responsible agents, the law requires that they be able to use conscious thought to control their actions, know what they are doing, and understand the rules. That a long chain of physical causes precedes a crime does not undermine the law’s capacity, and duty, to blame and punish.

But should it? Clarence Darrow thought so. “Is Dickey Loeb to blame because out of the infinite forces that conspired to form him . . . he was born without [inner emotion]?” If he is, “then there should be a new definition for justice,” Darrow intoned.48 Many neuroscientists concur and advance a utilitarian model of justice dedicated solely to preventing crime through deterrence, incapacitation, and rehabilitation. What’s more, these scientists seem confident that as the general public becomes more familiar with the latest discoveries about the workings of the brain, it will inevitably come to accept their view on moral agency.

This, however, seems too extravagant a hope. The high degree of consensus across cultures regarding the value of fair punishment suggests that human intuitions about fairness and justice are so deeply rooted in evolution, psychology, and culture that new neuroscientific revelations are unlikely to dislodge them easily, if at all. This is not because people are immune to change. On the contrary, attitudes can shift over time, and recent history bears this out. Within the last two centuries alone, we have witnessed profound moral transformations, ranging from the abolition of slavery to legal protections against racial and sexual inequality and to the endorsement of same-sex marriage by millions. Yet these milestones of moral progress would not have come about at all but for the universal human hunger for fairness and justice.

For the sake of argument, though, let’s say that officials were to call a moratorium on blame next week. Would the universe eventually become a more humane place for criminals, as the neurodeterminists claim?49 A kinder domain, perhaps, for us all? Is it conceivable that victims’ attitudes could morph so drastically that a few Castrex pills for their rapists would seem like a reasonable way to handle the matter? This is ultimately an empirical question, but we suspect that the abolition of blame would have serious adverse consequences.

For one thing, a blameless world would be a very chilly place, inhospitable to the warming sentiments of forgiveness, redemption, and gratitude. In a milieu where no individuals are accountable for their actions, the so-called moral emotions would be unintelligible.50 If we no longer brand certain actions as blameworthy and punish transgressors in proportion to their crimes, we forgo precious opportunities to reaffirm the dignity of their victims and to inculcate a shared vision of a just society. By failing to reflect the moral values of the citizenry, which encompass fair punishment, the law would lose some, if not most, of its authority.

The hard determinist vision is locked in an age-old battle with the view that we are morally accountable as long as we are able to reason, save for such exceptions as people with certain forms of brain damage or severe mental illness, and act in accord with our conscious desires. Neuroscience does not hold the key. Instead, we must ask what kind of freedom—ultimate or ordinary—is necessary for moral accountability. The answer will arise out of our intuitions of fairness, not from a lab. What type of neuroscience experiment could even begin to settle it anyway?51 If there is such a brilliant crucible sketched out in some researcher’s notebook, it has yet to be performed. Until then, debates surrounding the value of just deserts must weigh the potential harms that they pose to offenders, the society, and victims against the benefits they afford.

Brain research will continue to yield vast knowledge about the science of thinking and decision making. It will help to explain how we deliberate, weigh options, intend our actions, reflect on our desires, and modify our behaviors on the basis of foreseeable consequences. Brain science will also show us why some people are not able to do this well and, ideally, devise ways to help them. But brain science can never show us that it is unfair or immoral to blame or punish people in a determined world. This means that the contested future of blame will endure as a problem custom-made for the deliberative and conscious creatures that we are.


Epilogue
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MIND OVER GRAY MATTER

BRAIN IMAGING, the iconic tool of neuroscience, finds itself at the eye of a perfect storm of seduction. Riding one current is the glamour of a sophisticated and exciting new technology. Borne aloft on another is the brain itself, an organ of great moment and mystery. On a third front floats an overly simplified brain-to-behavior narrative, all rendered in stunning biological portraiture. It is easy to see how nonprofessionals, and an occasional expert, tossed by these powerful swells, can get swept away.

We wrote this book to serve as an anchor. Our project is not a critique of neuroscience or of its signature instrument, brain imaging. It is foremost an exposé of mindless neuroscience: the oversimplification, interpretive license, and premature application of brain science in the legal, commercial, clinical, and philosophical domains.1 Secondarily but importantly, it is also a critique of the increasingly fashionable assumption that the brain is the most important level of analysis for understanding human behavior, and that the mind—the psychological products of brain activity—is more or less expendable.

We are unreserved champions of neurotechnological progress. We are certain that brain imaging techniques and other exciting developments in neuroscience will further elucidate the relationship between the brain and the mind. We deeply admire the neuroscientists whose inquiries are yielding new discoveries and, perhaps soon, much-needed treatments. In the preceding chapters, however, we have tried to bring a circumspect view to real-world applications of neuroscience and to speculations about where insights gleaned from brain science may take our society. As we’ve seen, the illuminated brain cannot be trusted to offer an unfiltered view of the mind. Nor is it logical to regard behavior as beyond an individual’s control simply because the associated neural mechanisms can be shown to be “in the brain.”

Scans alone cannot tell us whether a person is a shameless liar, loyal to a product brand, compelled to use cocaine, or incapable of resisting an urge to kill. In fact, brain-derived data currently add little or nothing to the more ordinary sources of information we rely on to make those determinations; mostly, they are neuroredundant. At worst, neuroscientific information sometimes distort our ability to distinguish good explanations of psychological phenomena from bad ones.

We don’t foresee neuroscience prompting a legal revolution. We agree with Stephen Morse that neuroscience will take its place along with other sciences that had their moment in the courtroom: Freudian analysis, behavioral psychology, the Chicago school of sociology, and the promise of genetic explanations. “The only thing different about neuroscience,” according to Morse, “is that we have prettier pictures and it appears more scientific.”2 With the probable exception of Freudianism, the other disciplines have indeed made courtroom contributions to understanding why people act as they do. But they have hardly supplanted the bread-and-butter tools of the law, such as witness reports and cross-examination.

Neuroscientists cannot yet forge tight causal links between brain data and behavior. Until they can shed light on the measurable attributes that the law regards as important for culpability—who is and who isn’t responsive to reason—the rhetorical value of brain images will greatly outstrip their legal relevance. Within the law, ascriptions of criminal and moral responsibility do not hinge on what caused the bad behavior, but on whether wrongdoers possessed sufficient rational capacity to have been influenced by foreseeable consequences and to alter their behavior accordingly. This is why it has been said that “actions speak louder than images” in today’s courtrooms, as well they ought to.3

Brain-based explanations for excessive appetites and for social behaviors that elide the crucial psychological, social, and cultural levels of analysis fall into the trap of neurocentrism. Therefore, they are virtually guaranteed to be impoverished explanations. Although scientists can describe human behavior on a number of different levels—the neuronal, the mental, the behavioral, the social—they are not close to bridging the yawning gap between the physical and psychological. The brain enables the mind and thus the person. But neuroscience cannot yet, if ever, fully explain how this happens.

As brain science continues to permeate the culture, neuroliteracy becomes ever more important. Neuroscience is one of the most important intellectual achievements of the past half century, but it is young and still getting its bearings. To demand the wrong things of brain science, to overpromise on what it can deliver, and to apply its technology prematurely will not only tarnish its credibility, it will also risk diverting crucial and limited resources, including federal funding for research, into less profitable ventures and blind alleys.

Skilled science journalists and bloggers, as well as neuroscientists and philosophers who write for the public and neuroethicists (a hybrid sort of scholar with training in both practical philosophy and science), now see part of their jobs as protecting the integrity of neuroscience from the growing legion of brain overclaimers.4 Responsible translators of neuroscience encourage a healthy skepticism, cautioning judges and policy makers in particular that brain activity elicited under narrow experimental conditions cannot currently yield enough information to explain or predict human behavior in the real world, let alone inform the design of social policy.

Crucial lessons in neuroliteracy must also inculcate the importance of distinguishing the questions that neuroscience is equipped to answer from those that it is not. The job of neuroscience is to elucidate the brain mechanisms associated with mental phenomena, and when technical prowess is applied to the questions it can usefully address, the prospects for conceptual breakthroughs and clinical advances are bountiful. Asking the wrong questions of the brain, however, is at best a dead end and at worst a misappropriation of the mantle of science.

Recall neuroscientist Sam Harris, whom we cited early in this book. “The more we understand ourselves at the level of the brain,” he wrote, “the more we will see that there are right and wrong answers to questions of human values.”5 How so? Neuroscience can help answer questions about the neural processes involved in moral decision making, but it is not at all evident how such discoverable facts could ever constitute a prescription for how things should be. Surely, empirical facts can help us act more effectively on our values—if we want to rehabilitate prisoners more effectively, data on new therapies are essential. And neuroscience may be able to offer guidance in this regard. But whether we should jettison the practice of retribution on moral grounds is not a question that science, neuroscience included, can answer. Indeed, history is replete with feckless and at times bloody attempts at social engineering through biology. Then and now, it is a serious mistake to think that one can erect an ethical system based on science alone; philosophers call this confusion between “ought” and “is” the naturalistic fallacy.

Nonetheless, the great cultural authority of brain science renders it vulnerable to conscription in the service of one or another political or social agenda. The framing of addiction as a brain disease to attract more funding for research and better services for drug abusers might seem benign; in most cases it is surely well intentioned. But that perspective sorely misrepresents the multilayered nature of addiction and risks distracting clinicians from the most promising kinds of interventions. The same is true to some extent for many other psychological maladies (including psychopathy, the condition that likely afflicted murderer Brian Dugan), which, although surely rooted in brain dysfunction at some level, can be fully understood only by also accommodating the idiom of motives, feelings, thoughts, and decisions.

Likewise, invoking brain science as a rationale for negating blame and abandoning punishment practices is misguided. Neuroscience itself is not a threat to personhood. It will help explain how human agency works, but it will not explain it away. A strictly utilitarian model of justice—one in which we punish people solely because aversive stimuli make society work better, not because blame is truly deserved—has its merits and its shortcomings, depending on your view. But whether human beings who live in a material world can also be moral agents is not a question that brain science can resolve. Not unless, that is, investigators can show something truly spectacular: that people are not conscious beings whose actions flow from reasons and who are responsive to reason. True, we do not exert as much conscious control over our actions as we think we do, but this doesn’t mean that we are powerless.

In 1996, author Tom Wolfe penned a widely cited essay, “Sorry, but Your Soul Just Died.” Neuroscience, he wrote, was on “the threshold of a unified theory that will have an impact as powerful as that of Darwinism a hundred years ago.”6 Almost two decades later, the excitement surrounding neuroscience continues to grow, as well it should. But the promise of a unified theory in the foreseeable future is an illusion. As with sociobiology and the genomic revolution—two valuable conceptual legacies of Darwinism—we should extract the wisdom neuroscience has to offer without asking it to explain all of human nature.

In 2011, science writer David Dobbs recounted a sobering encounter at a gathering of neuroscientists. He asked them, “Of what we need to know to fully understand the brain, what percentage do we know now?”7 They all responded with figures in the single digits. This humbling estimate will improve with time, of course. Brain imaging will become more precise; new technologies are yet to be unveiled or even envisioned. Yet no matter how dazzling the fruits of inquiry or how clever the means by which they are obtained, it is our values that will guide us in implementing them for good or for bad. The danger lies in muddling those values under the pretense of following where neuroscience supposedly leads us.

To some neuroscientists and philosophers, you may be nothing more than your brain—and of course, without a brain there is no consciousness at all. But to you, you are a “self,” and to others you are a person—a person whose brain affords, at once, the capacity for decisions, the ability to study how decisions happen, and the wisdom to weigh the responsibilities and freedoms that these decisions make possible.
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