


CHAPTER 1

One Brain Does Not Fit All

If you believe most self-help books, pop-psychology articles, and television therapists, then you probably assume that how people respond to significant life events is pretty predictable. Most of us, according to the “experts,” are af­fected in just about the same way by a given experience—there is a grieving process that everyone goes through, there is a sequence of events that happens when we fall in love, there is a standard response to being jilted, and there are fairly standard ways almost every normal person reacts to the birth of a child, to being unappreciated at one’s job, to having an unbearable workload, to the challenges of raising teenagers, and to the inevitable changes that occur with aging. These same experts confidently recommend steps we can all take to regain our emotional footing, weather a setback in life or in love, become more (or less) sensitive, handle anxiety with aplomb . . . and otherwise become the kind of people we would like to be.

But my thirty-plus years of research have shown that these one-size-fits-all assumptions are even less valid in the realm of emotion than they are in med­icine. There, scientists are discovering that people’s DNA shapes how they will respond to prescription drugs (among other things), ushering in an age of personalized medicine in which the treatments one patient receives for a cer­tain illness will be different from what another patient receives for that same illness—­for the fundamental reason that no two patients’ genes are identical. (One important example of this: The amount of the blood thinner warfarin a patient can safely take to prevent blood clots depends on how quickly the patient’s genes metabolize the drug.) When it comes to how people respond to what life throws at them, and how they can develop and nurture their capacity to feel joy, to form loving relationships, to withstand setbacks, and in general to lead a meaningful life, the prescription must be just as personalized. In this case, the reason is not just that our DNA differs—though of course it does, and DNA definitely influences our emotional traits—but that our patterns of brain activity do. Just as the medicine of tomorrow will be shaped by deciphering patients’ DNA, so the psychology of today can be shaped by understanding the characteristic patterns of brain activity underlying the emotional traits and states that define each of us.

Over the course of my career as a neuroscientist, I’ve seen thousands of people who share similar backgrounds respond in dramatically different ways to the same life event. Some are resilient in the face of stress, for instance, while others fall apart. The latter become anxious, depressed, or unable to function when they encounter adversity. Resilient people are somehow able not only to withstand but to benefit from certain kinds of stressful events and to turn adversity into advantage. This, in a nutshell, is the puzzle that has driven my research. I’ve wanted to know what determines how someone reacts to a divorce, to the death of a loved one, to the loss of a job, or to any other setback—and, equally, what determines how people react to a career triumph, to winning the heart of their true love, to realizing that a friend will walk over hot coals for them, or to other sources of happiness. Why and how do people differ so widely in their emotional responses to the ups and the downs of life?

The answer that has emerged from my own work is that different people have different Emotional Styles. These are constellations of emotional reac­tions and coping responses that differ in kind, intensity, and duration. Just as each person has a unique fingerprint and a unique face, each of us has a unique emotional profile, one that is so much a part of who we are that those who know us well can often predict how we will respond to an emotional chal­lenge. My own Emotional Style, for instance, is fairly optimistic and upbeat, eager to take on challenges, quick to recover from adversity, but sometimes prone to worry about things that are beyond my control. (My mother, struck by my sunny disposition, used to call me her “joy boy.”) Emotional Style is why one person recovers fairly quickly from a painful divorce while another re­mains mired in self-recrimination and despair. It is why one sibling bounces back from a job loss while another feels worthless for years afterward. It is why one father shrugs off the botched call of a Little League umpire who called out his (clearly safe!) daughter at second base while another leaps out of his seat and screams at the ump until his face turns purple. Emotional Style is why one friend serves as a wellspring of solace to everyone in her circle while another makes herself scarce—emotionally and literally—whenever her friends or family need sympathy and support. It is why some people can read body language and tone of voice as clearly as a billboard while to others these nonverbal cues are a foreign language. And it is why some people have insight into their own states of mind, heart, and body that others do not even realize is possible.

Every day presents countless opportunities to observe Emotional Styles in action. I spend a lot of time at airports, and it is a rare trip that doesn’t offer the chance for a little field research. As we all know, there seem to be more ways for a flight schedule to go awry than there are flights departing O’Hare on a Friday evening: bad weather, waiting for a flight crew whose connection is late, mechanical problems, cockpit warning lights that no one can decipher . . . the list goes on. So I’ve had countless chances to watch the reaction of passengers (as well as myself!) who, waiting to take off, hear the dreaded announcement that the flight has been delayed for one hour, or for two hours, or indefinitely, or canceled. The collective groan is audible. But if you look carefully at indi­vidual passengers, you’ll see a wide range of emotional reactions. There’s the college student in his hoodie, bobbing his head to the music coming in through his earbuds, who barely glances up before getting lost again in his iPad. There’s the young mother traveling alone with a squirmy toddler who mutters, “Oh great,” before grabbing her child and stalking off toward the food court. There’s the corporate-looking woman in the tailored suit who briskly walks up to the gate agent and calmly but firmly demands to be rerouted immediately through anywhere this side of Kathmandu—just get her to her meeting! There’s the silver-haired, bespoke-suited man who storms up to the agent and, loud enough for everyone to hear, demands to know if she realizes how important it is for him to get to his destination, insists on seeing her superior, and—red-faced by now—screams that the situation is completely intolerable.

Okay, I’m prepared to believe that delays are worse for some people than for others. Failing to make it to the bedside of your dying mother is definitely up there, and missing a business meeting that means life or death to the com­pany your grandfather founded is a lot worse than a student arriving home for winter break half a day later than planned. But I strongly suspect that the differences in how people react to an exasperating flight delay have less to do with the external circumstances and more to do with their Emotional Style.

The existence of Emotional Style raises a number of related questions. The most obvious is, when does Emotional Style first appear—in early adulthood, when we settle into the patterns that describe the people we will be, or, as genetic determinists would have it, before birth? Do these patterns of emo­tional response remain constant and stable throughout our lives? A less obvi­ous question, but one that arose in the course of my research, is whether Emotional Style influences physical health. (One reason to suspect it does is that people who suffer from clinical depression are much more prone to certain physical disorders such as heart attack and asthma than are people with no history of depression.) Perhaps most fundamentally, how does the brain pro­duce the different Emotional Styles—and are they hardwired into our neural circuitry, or is there anything we can do to change them and thus alter how we deal with and respond to the pleasures and vicissitudes of life? And if we are able to somehow change our Emotional Style (in chapter 11 I will suggest some methods for doing so), does it also produce measureable changes in the brain?

The Six Dimensions

So as not to leave you in suspense—­and to make specific what I mean by “Emotional Style”—­let me lay out its bare bones. There are six dimensions of Emotional Style. The existence of the six did not just suddenly occur to me, nor did they emerge early on in my research, let alone result from a command decision that six would be a nice number. Instead, they arose from systematic studies of the neural bases of emotion. Each of the six dimensions has a spe­cific, identifiable neural signature—­a good indication that they are real and not merely a theoretical construct. It is conceivable that there are more than six dimensions, but it’s unlikely: The major emotion circuits in the brain are now well understood, and if we believe that the only aspects of emotion that have scientific validity are those that can be traced to events in the brain, then six dimensions completely describe Emotional Style.

Each dimension describes a continuum. Some people fall at one or the other extreme of that continuum, while others fall somewhere in the middle. The combination of where you fall on each dimension adds up to your overall Emo­tional Style.

Your Resilience style: Can you usually shake off setbacks, or do you suffer a meltdown? When faced with an emotional or other challenge, can you muster the tenacity and determination to soldier on, or do you feel so helpless that you simply surrender? If you have an argument with your significant other, does it cast a pall on the remainder of your day, or are you able to recover quickly and put it behind you? When you’re knocked back on your heels, do you bounce back and throw yourself into the ring of life again, or do you melt into a puddle of depression and resignation? Do you respond to setbacks with energy and determination, or do you give up? People at one extreme of this dimension are Fast to Recover from adversity; those at the other extreme are Slow to Recover, crippled by adversity.

Your Outlook style: Do you seldom let emotional clouds darken your sunny outlook on life? Do you maintain a high level of energy and engagement even when things don’t go your way? Or do you tend toward cynicism and pessimism, struggling to see anything positive? People at one extreme of the Outlook spectrum can be described as Positive types; those at the other, as Negative.

Your Social Intuition style: Can you read people’s body language and tone of voice like a book, inferring whether they want to talk or be alone, whether they are stressed to the breaking point or feeling mellow? Or are you puzzled by—even blind to—the outward indications of people’s mental and emotional states? Those at one extreme on this spectrum are Socially Intuitive types; those at the other, Puzzled.

Your Self-­Awareness style: Are you aware of your own thoughts and feelings and attuned to the messages your body sends you? Or do you act and react without knowing why you do what you do, because your inner self is opaque to your conscious mind? Do those closest to you ask why you never engage in introspection and wonder why you seem oblivious to the fact that you are anxious, jealous, impatient, or threatened? At one extreme of this spectrum are people who are Self-Aware; at the other, those who are Self-Opaque.

Your Sensitivity to Context style: Are you able to pick up the conven­tional rules of social interaction so that you do not tell your boss the same dirty joke you told your husband or try to pick up a date at a funeral? Or are you baffled when people tell you that your behavior is inappropriate? If you are at one extreme of the Sensitivity to Context style, you are Tuned In; at the other end, Tuned Out.

Your Attention style: Can you screen out emotional or other distractions and stay focused? Are you so caught up in your video game that you don’t notice the dog whining to go out, until he makes a mess on the floor? Or do your thoughts flit from the task at hand to the fight you had with your spouse this morning or the anxiety you feel about an upcoming presentation for work? At one extreme on the Attention spectrum are people with a Focused style; at the other, those who are Unfocused.

Everyone has elements of each of these dimensions of Emotional Style. Think of the six dimensions as ingredients in the recipe for your emotional makeup. You might have a big dollop of Focused attentional style, a pinch of being Tuned In, and not quite as much Self-­Awareness as you’d like. You might have such a Positive Outlook that it overshadows everything else about you, although your lack of Resilience and Puzzlement in social situa­tions often come through. Who you are emotionally is the product of different amounts of each of these six components. Because there are so many ways to combine the six dimensions, there are countless Emotional Styles; every­one’s is unique.

Outliers

I discovered the six dimensions of Emotional Style serendipitously, in the course of my research on affective neuroscience, the study of the brain basis of human emotion. I never sat down one day and decided that I would dream up different Emotional Styles and then go do the research that showed they exist. Instead, from early in my career, as I’ll explain more fully in the next chapter, I’ve been fascinated by the existence of individual differences. 

Even if you are a careful and habitual reader of science stories, especially those about psychology and neuroscience, you probably don’t notice that the conclusion reached by almost every study applies only on average, or to most of the research subjects. Maybe the study found that too many choices impede decision making, or that people base ethical judgments on emotional grounds rather than rational ones; maybe it concluded that when people wash their hands they feel less uncomfortable about committing an unethical act or think­ing an immoral thought, or that people tend to prefer the taller political candi­date to the shorter one. What you seldom read is that the average response integrates a large range of responses, just as the “average weight” of the adults in your neighborhood does. Reporting and focusing on only that average runs the risk of ignoring some very interesting phenomena, namely, the extremes—in this simple example, people who are dangerously overweight and people who are anorexic, whose existence you would not even suspect if you saw only that the average weight is, say, 175 pounds. 

So it is with psychological behavior and emotional responses. There are almost always outliers—the person who does not judge members of his own ethnic or national group more charitably than he judges people who are differ­ent from him, or the person who does not follow the order to administer an electric shock to someone behind a screen in order to help him “learn better.” I’ve always been drawn to the outliers, convinced that research about human behavior, thought, and emotion needs to grapple with individual differences. More than that, I concluded long ago, the fact of individual differences is the most salient characteristic of emotion.

That was driven home for me early on. My epiphany came with the chance discovery that people differ by a factor of thirty in the level of activity in their prefrontal cortex—activity associated with happiness and approach or with fear, disgust, anxiety, and withdrawal. From then on, my research focused on individual differences, which led me to the concept of Emotional Style and the dimensions that constitute it.

Each of us responds differently to emotional triggers, and to talk about “most people” or “the average person” completely misses the mark. Under­standing the nature of this variation, I felt, would enable each of us to follow the classical imperative “Know thyself.”

And it would have other real-world consequences as well. Studying varia­tion in emotional response would allow us to predict who might be vulnerable to mental illness or even a level of anxiety and sadness that falls short of clinical illness, and who would be resilient in the face of adversity.

Mind from Brain

Crucially, each dimension of Emotional Style is grounded in a particular pat­tern of brain activity. Brain imaging shows that these dimensions were not plucked out of the air. Rather, they reflect measurable, biological activity in, especially, the cortex and the limbic system, shown in the diagram below:
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Although the limbic system—including the amygdala and the striatum—was long thought to be the brain’s seat of emotion, in fact the cortex also determines our emotional states and moods.



Understanding the neural underpinnings of the six dimensions of Emo­tional Style, I believe, can empower you to recognize your own overall Emotional Style. Those brain patterns will be the focus of chapter 4, but let me give a preview here. A region of the visual cortex, the large chunk of neural real estate at the back of the brain, seems to be specialized for identifying particu­lar individuals of a group (human or not) in which you have expertise. So, for instance, it becomes active when a classic-car collector scrutinizes a 1952 Nash Healey and a 1963 Shelby Cobra—or when a person studies a face, since we are all experts in faces. (In fact, this fusiform gyrus was originally called the fusiform face area because scientists thought it processed only faces, rather than any exemplars in a person’s domain of expertise.) It turns out that people who are unable to sense others’ emotions—such as children who fall on the autism spectrum as well as others who are at the Puzzled end of the Social Intuition dimension—have very low activity in the fusiform gyrus. As I’ll describe in chapter 7, we have discovered why that is and therefore what can be done to change the inputs to the brain in order to raise activity in the fusi­form gyrus and thereby nudge someone toward the Socially Intuitive end of the Social Intuition dimension.

When I explain to audiences and classes that people have distinct Emo­tional Styles and that these styles reflect specific patterns of brain activity, they often assume that Emotional Style must therefore be fixed and, probably, genetically based. Indeed, for decades neuroscientists assumed that the adult brain is essentially fixed in form and function. But we now know that this picture of a static, unchanging brain is wrong. Instead, the brain has a prop­erty called neuroplasticity, the ability to change its structure and function in significant ways. That change can come about in response to the experiences we have as well as to the thoughts we think. The brains of virtuoso violinists, for example, show a measurable increase in the size and activity of areas that control the fingers, and the brains of London taxicab drivers, who learn to navigate the insanely complicated network of streets (twenty-five thousand of them!) in that city, show a significant growth in the hippocampus, an area as­sociated with context and spatial memory. Playing the piano and learning a city map are examples of intense, repeated sensory and learning experiences in the outside world.

But the brain can also change in response to messages generated internally—in other words, to our thoughts and intentions. These changes include altering the function of brain regions, expanding or contracting the amount of neural territory devoted to particular tasks, strengthening or weak­ening connections between different brain regions, increasing or decreasing the level of activity in specific brain circuits, and modulating the neurochemi­cal messenger service that continuously courses through the brain. 

My favorite example of how “mere” thought can change the brain in fun­damental ways is an experiment I’ll call the virtual piano study. Scientists led by Alvaro Pascual-Leone, of Harvard University, had half a group of volun­teers learn a simple five-finger keyboard piece, practicing over and over for a week with their right hand. They then used neuroimaging to determine how much of the motor cortex was responsible for moving those fingers, finding that the intense practice had expanded the relevant region. That was not too surprising, since other experiments had found that learning specific move­ments causes such an expansion. But the scientists had the other half of their group of volunteers only imagine playing the notes; they did not actually touch the ivories. Then the researchers measured whether the motor cortex had noticed. It had. The region that controls the fingers of the right hand had expanded in the virtual pianists just as it had in the volunteers who had actu­ally played the piano. Thinking, and thinking alone, had increased the amount of space the motor cortex devoted to a specific function.

Given that Emotional Style is the product of all these brain functions—­connections, circuits, structure/function relationships, and neurochemistry—­the implication is undeniable: Since the brain contains the physical underpinnings of Emotional Style, and since the brain can change in these fundamental ways, Emotional Style can change. Yes, our Emotional Style is the result of brain circuitry that is laid down in our early years by the genes we inherited from our parents and by the experiences we have. But that cir­cuitry is not forever fixed. Although Emotional Style is ordinarily quite stable over time, it can be altered by serendipitous experiences as well as by con­scious, intentional effort at any point in life, through the intentional cultivation of specific mental qualities or habits.

I am not saying that it is theoretically possible to shift your place on one of the continua of Emotional Style, or that such a shift is possible only in prin­ciple. In my research, I have discovered practical, effective ways to do so. I’ll explain more in chapter 11, but for now let it suffice to say that you can modify your Emotional Style to improve your resilience, social intuition, sensitivity to your own internal emotional and physiological states, coping mechanisms, attention, and sense of well-being. The amazing fact is that through mental activity alone we can intentionally change our own brains. Mental activity, ranging from meditation to cognitive-behavior therapy, can alter brain func­tion in specific circuits, with the result that you can develop a broader aware­ness of social signals, a deeper sensitivity to your own feelings and bodily sensations, and a more consistently positive outlook. In short, through mental training you can alter your patterns of brain activity and the very structure of your brain in a way that will change your Emotional Style and improve your life. I believe this is the ultimate step in mind-body interaction.

You’re Perfect: Now Change

There is no ideal Emotional Style, no optimal position on any of the continua that describe the six Emotional Styles, let alone all of them. Civilization couldn’t flourish without different emotional types, including the extremes—­accountants whose prefrontal cortex and striatum drive them to zip through 1040s while effortlessly blocking distracting messages from the emotional cen­ters of the brain, for instance, and techno-­geniuses who are more comfortable working with machines than with people because the circuit responsible for social cognition is underactive, making social interactions unimportant to them. Although society labels the accountant “obsessive” and the techie “social-­phobic,” the world would be a poorer place without them. We need all types.

That said, I am not in the “I’m okay, you’re okay” camp that believes every psychological style is equal and equally desirable. You may have noticed in the descriptions of the six dimensions of Emotional Style that some extremes sound almost dysfunctional, such as when a complete lack of Resilience makes someone so slow to recover from adversity that she is at risk for depression. Even when your Emotional Style does not leave you vulnerable to actual men­tal illness, there is no denying the fact that, at least in twenty-first-century Western culture, some Emotional Styles simply make it harder to be a produc­tive member of society, to forge meaningful relationships, and to achieve a sense of well-being. There may be instances in which being Puzzled rather than Socially Intuitive, Opaque on the Self-Awareness dimension, and Tuned Out when it comes to Sensitivity to Context is desirable; if nothing else, some of the world’s greatest works of art and most monumental achievements in mathematics and science sprang from the tortured minds of social misfits. But with the rare exceptions of the Tolstoys and Hemingways and Van Goghs among us, it is simply harder to lead a meaningful, productive life with some Emotional Styles than with others.

And that, I argue, should be the test. Don’t let anyone else tell you that you need to become more Socially Intuitive, for instance, or that you must alter your Attention style from Unfocused to Focused. (Although if your significant other makes the suggestion, you might want to at least give it some thought.) Only if your Emotional Style interferes with your daily life and constrains your happiness, only if it prevents you from reaching your goals or causes you distress, should you consider making an effort to change it. But if you do de­cide to change, my research has shown that there are specific, effective ways for you to achieve your goal, forms of mental training that can shift patterns of brain activity in a way that can move you closer to where you want to be on the dimensions of Emotional Style.

But we are getting ahead of ourselves. First, it is time to turn to how I first saw the glimmerings of what would become Emotional Style.





CHAPTER 10

The Monk in the Machine

Hard on the heels of our “triumph” in the hills of Dharamsala—that would be the “study” in which not a single one of the monks we approached agreed to participate—I realized that doing research on long-term meditation practitioners had a few drawbacks; the difficulty of obtaining cooperation was only one of them. More fundamental was the fact that people who dedicate their lives to spirituality and mental training, racking up thousands and thou­sands of hours of shamatha or vipassana or other forms of meditation, may not be typical of humankind, to put it mildly. Very few of us elect to spend such large blocks of time in silent mental training and contemplation. Even if I did eventually discover that the patterns of activity in the brains of long-term meditators are markedly different from the patterns in novice meditators or non­meditators (which I indeed did, as I will describe later), that might not mean what it seems at first sight: Maybe the reason the brains of long-term meditators differ from those of other mortals is that they were born that way. Maybe that congenital brain difference causes someone to choose a contempla­tive life in the first place. Maybe the brain difference is not the result of medita­tion but the cause. Since we didn’t have data on what the monks’ brains were like before they took up meditation, we couldn’t rule that out.

This realization was only one reason I put plans to study long-term medita­tors on hold. Another was that people roll their eyes when they hear how many hours “long term” actually means: upwards of ten thousand. Or, as a back-­of-­the-envelope calculation shows, two hours a day for seven days a week for 714 weeks—nearly fourteen years. Do you have time for only one hour a day rather than two? Then you’re looking at twenty-eight years. You can do the rest of the math, but the implication is clear: Most people with families, jobs, and other claims on their time (like sleeping and eating) know they will never meditate that much in their lives.

These concerns—that long-term meditators might start with unusual brains, and ten thousand hours of meditation is beyond the reach of most people—pointed to one solution: Rather than compare meditators to non-meditators, I would study the effects of shorter-term meditation and track people over time to see if their brains changed.

Mindfulness-­Based Stress Reduction

My chance to do a longitudinal study of meditation came in 1999. At the time I was a member of a research network on mind-­body interactions established by the MacArthur Foundation (better known for awarding “genius grants”), an interdisciplinary group of about a dozen scientists and scholars who met half a dozen times a year to think up outside-­the-­box research that traditional funders were unlikely to touch. Although I had received funding from the National Institute of Mental Health continuously since 1978, I knew that ap­plying for a grant to study meditation would be a waste of time. Over the course of one three-­day meeting we tossed around the idea of studying mindfulness-­based stress reduction (MBSR), and MacArthur generously gave us about $250,000 to do it.

MBSR is the most widely taught secular form of meditation in academic medical centers throughout North America and Europe. Developed by Jon Kabat-Zinn, of the University of Massachusetts Medical School in Worcester, the eight-week course teaches people to engage in mindfulness, the form of meditation in which you practice nonjudgmental, moment-to-moment aware­ness. Let me take the three parts of that description in reverse order. By “awareness,” I mean that while sitting in a quiet place, you focus on whatever sensations your body is experiencing or whatever thoughts and emotions your mind is generating. You might start by feeling the pressure of the chair. Or the tension in your legs. Or how your elbow feels compared with your shoulder. Then you might move on to notice that as you take mental inventory of your physical sensations, a thought about what to make for lunch pops into your mind. Or you notice that your brain feels suddenly quiet. The “moment-­to-­moment” part describes how you take each sensation or thought as it comes. Finally, the “nonjudgmental” part is key. If your legs feel tense, you do not scold yourself for having difficulty relaxing; your reaction is closer to “Huh, tense legs; interesting.” Similarly, for any thoughts and emotions, you do not intentionally pursue a thought as you ordinarily might (Hmmm, lunch. I need to buy more mayo. Maybe I should have just a salad. I really need to eat less. Why am I thinking about this when I should be meditating? I’ll never get this.). If those thoughts arise, you observe them disinterestedly, as if from the per­spective of a dispassionate observer, but do not take them to heart. They’re just the interesting exudations of your brain’s synapses and action potentials.

By now, in 2011, dozens of clinical trials have shown that MBSR can relieve psychological distress in breast cancer survivors, reduce side effects in organ-transplant recipients, relieve anxiety and depression in people with social anxiety disorder, and help people cope with chronic pain. In 1999, however, there had been no randomized controlled studies of MBSR, and little was known about its biological effects. We meant to change that.

We therefore contacted Promega, a biotech company just outside Madison, whose CEO, Bill Linton, is a UW alumnus and member of some university advisory boards. At one university function he and I got to talking about my work, and he opened up about how interested he was in meditation and in questions about the nature of consciousness and how it arises. This man, I thought, might actually be receptive to my doing a crazy study on his employ­ees. So I made my pitch: Could my colleagues and I come to his offices and teach his employees mindfulness meditation and then assess how it had af­fected some measures of health as well as mental function?

Bill was enthusiastic. He made the company e-mail list available to us, and we used it to advertise for volunteers. We held four information sessions over the course of a month, in which I explained that some of the volunteers would learn a technique of stress reduction that was derived from Buddhist medita­tion, and some would be placed in a “wait-list” control group, which meant undergoing the same assessments as their coworkers learning stress reduction but not actually taking the classes. Which group someone wound up in would be totally random. After the study was over, though, people in the wait-­list control group would be given the opportunity to learn MBSR. The reason we needed this kind of control group, we explained, was to ensure that people learning MBSR and people not learning it had the same interest in the class and a comparable motivation to take it. If we just accepted volunteers for MBSR, we’d be back to the problem with long-term meditators: We wouldn’t be able to rule out the possibility that people opting to learn meditation might be different from the outset from people who chose to sit it out. We eventually got forty-eight volunteers, enough to proceed. Now it was up to Jon.

When I first met Jon Kabat-Zinn, in 1973, he had just accepted a position at UMass to develop a stress reduction program. That was not exactly the typical career path for someone who had just received a Ph.D. in molecular biology from the Massachusetts Institute of Technology, as Jon had, but even then he knew he wanted to devote himself to extracting what he had learned from his own meditation practice and presenting it in a way that an ordinary person who had never had any contact with the meditation disciplines could understand. Not surprisingly, when I told Jon about the study I was launching, he was not only thrilled to participate but he wanted to teach the MBSR course himself. This would be the first truly randomized controlled trial of MBSR, and Jon wanted to be present at the creation. 

Now, the logistics for this were not trivial. Jon would not only teach the course—one two-and-a-half-hour session each week for eight weeks—but would also interview each prospective participant prior to the course and par­ticipate in the debriefing afterward. Oh, and after the sixth class, there would be an all-day retreat. Suffice it to say that Jon accumulated an impressive num­ber of frequent-flier miles as he commuted weekly to Madison for ten straight weeks. Even getting stuck overnight in Chicago didn’t faze him.

Before the first class, in September 1999, we gathered baseline data on all the volunteers. We measured brain electrical activity with EEG, focusing on the prefrontal cortex because that’s where left-right asymmetry is associated with positive or negative emotions and greater or lesser Resilience. We also administered questionnaires that assessed how much anxiety and stress peo­ple felt, by asking them whether they agreed or disagreed with statements such as “I worry too much over trivial things” and “I often have disturbing thoughts.”

Then the participants assigned to the class began learning MBSR—­nonjudgmental, moment-to-moment awareness. Jon started them off with mindfulness of breathing, in which you focus on your breath: in and out, slower or faster, feel the air flowing through your nasal passages . . . Then he moved on to mindfulness of the body: Lie on your back and, slowly and calmly, notice the sensations in different parts of your body; feel the floor against your shoulder blades and elbows; feel your feet splaying out as they relax; feel the tingle in your ankles . . . Jon next had each participant eat a single raisin, tak­ing five minutes to do so, noticing all the sensations as they chewed and sa­vored and, finally, swallowed. He taught them mindful yoga, in which you go through simple poses (such as downward dog, in which you form an inverted V with your body, your hands outstretched on the floor and your rear end up in the air) in order to bring about increased awareness of bodily sensations. In later sessions Jon also read poetry to the class, choosing poems that capture some of the mental qualities at the core of mindfulness (the works of Rumi, the thirteenth-century Persian and Sufi mystic, were perfect for this). After the sixth class we held an all-day retreat one Saturday, which allowed Jon to take the participants through more intensive periods of practice as well as long, silent mindfulness meditation.

I have described the training in some detail to show that although eight weeks seems trivial compared with the thousands of hours a long-term medi­tator accumulates, it was fairly intense—intense enough, I hoped, to cause some measurable, significant changes in Emotional Style. In particular, we were interested in the Resilience and Outlook dimensions.

The classes ended around Thanksgiving, which happens to coincide with the onset of flu season. We took advantage of this by giving everyone—class takers and the control group—a flu shot, for reasons I’ll explain below. We also repeated all the measurements we had made at the start of the experiment (brain electrical activity and questionnaires). Then it was time to figure out what we had.

The first thing we found was that anxiety symptoms fell about 12 percent among the people who took the MBSR class but increased slightly among the wait-­list control group. The MBSR group also showed a significant shift to­ward greater left-side frontal activation: Compared with what it had been be­fore the course, the level of left-side activation had tripled after four months. The control group actually had less left-side activation at the end of the study than they had at the start. (Maybe they were disappointed at not being in the MBSR group.) We also drew blood samples before and after giving everyone a flu shot, and here, too, we found effects of MBSR: Meditators produced 5 percent higher levels of antibodies to the vaccine, an indication that their im­mune systems responded more effectively than those of the control group. Intriguingly, participants who showed a larger brain response to MBSR also showed a larger response to the flu vaccine. That gave me confidence that brain activity and the immune system are indeed coupled, as I suggested in chapter 6: Positive emotions (being at the Fast to Recover end of the Resilience style and the Positive end of the Outlook style) boost the immune system, among other beneficial effects on bodily health.

MBSR can shift you toward the Fast to Recover end of the Resilience spectrum and the Positive end of the Outlook spectrum indirectly, by affect­ing your ability to deal with stress. That is, being better able to cope with stress means you are more able to bounce back from a setback, and it can cause you to see the world through more optimistic eyes. I suspect this works by retraining habits of mind. We all have habitual ways of responding to emotional challenges, and these habits are complicated products of genet­ics and experience. Mindfulness training alters these habits by making it more likely that one neuronal pathway rather than another will be used. If the habitual response to a setback had been for neuronal signals to travel from the frontal cortex, which figures out the meaning of an experience, to the limbic system, where the amygdala attaches an intense negative emo­tional valence to that experience, then mindfulness can create a different neuronal pathway. The same experience is still processed by the frontal cor­tex, but the signals do not reach the amygdala (or at least fewer of them do). Instead, they peter out, like a bad mood evaporating during a day when everything seems to go right. The result is that what had been a stressful experience or setback no longer triggers a feeling of anxiety, fear, or fatalis­tic capitulation. The habitual path traveled by neuronal signals has changed—much as water that had always followed one path along a stream can be diverted to a different course after a sudden storm, for instance, carv­ing a new channel. Mindfulness meditation carves new channels in the streambeds of the mind.

More specifically, mindfulness trains the brain in new forms of responding to experience and thoughts. Whereas the thought of how much you need to accomplish tomorrow (driving children to school; going to an important meet­ing for work; getting a plumber to fix the leak under the sink; calling the IRS about the mistake they caught on your 1040; getting dinner on the table . . .) used to trigger a panicky sense of being overwhelmed, mindfulness sends thoughts through a new culvert: You still think about all you have to do, but when the sense of being overwhelmed kicks in, you regard that thought with dispassion. You think, Well of course the sense of being overwhelmed is starting to course through my brain, but you step back from it and let it go, realizing that allowing it to hijack your brain won’t help. Mindfulness retrains these habits of mind by tapping into the plasticity of the brain’s connections, creat­ing new ones, strengthening some old ones, and weakening others.

That is why we found the brain changes we did. Our MBSR students showed greater activity in circuits in the left prefrontal cortex compared with the right, reflecting the fact that people practicing this form of mental training learn to redirect their thoughts and feelings (the physical manifestation of which is nothing but electrical impulses racing down the brain’s neurons), reducing activity in the negative-emotion right prefrontal cortex and ramping it up in the resilience- and well-being-boosting left side. This new streambed carries more and more of your thoughts and feelings, creating a virtuous cir­cle: The more your thoughts travel along the path of less anxiety, the greater your Resilience and the more Positive your Outlook, which makes it easier for thoughts and feelings to continue taking this new route.

Our Research Retreat

Other forms of meditation promise to affect one or more dimensions of Emo­tional Style even more directly than mindfulness-­based stress reduction, as we were to learn in our next study. Most forms of meditation involve explicit in­structions to regulate attention—­to keep your focus on your breath, for in­stance. This often entails monitoring variations in attention, and if the mind begins to wander, gently bringing attention back to the breath. This made me wonder whether engaging in a form of meditation that cultivates attention causes attention to become more focused. Does it make you more aware of your surroundings? More self-­aware? In other words, how do these practices affect any of the dimensions of Emotional Style?

To address some of these questions, we launched an unusual project in a setting very different from our usual research lab: a meditation retreat center in the quaint New England town of Barre, Massachusetts. There, in a wooded tract on the outskirts of town, the Insight Meditation Society (IMS) conducts intensive retreats in Buddhist-style meditation, mostly forms of mindfulness meditation that encourage practitioners to pay attention to the present mo­ment in a nonjudgmental way. Most of the classes are held in the large main building, a former Catholic monastery with four imposing white columns in the front. Inscribed in the pediment above is the word metta, which is Sanskrit for “loving-kindness.” In Buddhism, metta is the wish for all sentient beings to have happiness and its causes, and is one of the four “immeasurables” (the others are compassion, the wish that all sentient beings be free of suffering and its causes; sympathetic joy, the wish that all sentient beings never be separated from bliss without suffering; and equanimity, the wish that all sen­tient beings be free of bias, attachment, and anger).

In the summer of 2005, IMS graciously provided my research team with our own little house, where we set up a temporary laboratory in which we would test people before and after they undertook a three-month retreat. The retreat was quite intensive. Seven days a week participants woke up at five and spent the next sixteen hours—until bedtime, at nine—in complete si­lence, without making eye contact with anyone, even during meals. The only exceptions were during twice-a-week interviews with a meditation teacher, during which retreatants described their practice and any obstacles they were encountering. Retreatants spent their waking hours in meditation prac­tice, eating, or doing an hour of daily work, typically cleaning or helping prepare meals, which were all vegetarian. Most logged more than twelve hours a day in meditation, or a thousand-plus hours over the three months. As you might imagine, it would have been too disruptive to test participants during the retreat, so we confined our work to the few days before they began and after they finished, three months later. For our control group, we enlisted people back in Madison, all age- and gender-matched to the re­treatants.

We chose to study whether this intense meditation practice had any effect on attention—in particular, two aspects of it. The first is attentional blink, the phe­nomenon I described in chapter 3, which you almost have to see to believe. It refers to the fact that when information is rapidly changing in our environment and we are searching for particular stimuli, targets, or events, we are likely to be oblivious to those targets if they occur very close to one another, usually less than half a second apart. This might happen, for instance, in a computer game in which you have to capture certain kinds of creatures who pop onto the screen. If the second one follows the first by one-third of a second, you won’t even see it (let alone be able to grab it with your mouse). It’s as if after registering the first target, attention “blinks,” thereby missing the second target.

Attentional blink is not just an arcane laboratory artifact; it occurs in the real world, too. We are constantly bombarded with a barrage of stimuli, even in relatively quiet environments. Think about the last time you had an impor­tant conversation. Many nonverbal gestures, subtle facial expressions, tiny eye movements, and the like form a key part of the conversation and convey im­portant information. Yet these gestures and expressions occur so rapidly that attentional blinks cause you to miss a lot of them and thus fail to perceive signals that provide important social and emotional cues.

One hypothesis that psychologists have proposed to explain attentional blink is that the brain invests so much of its attentional resources in detecting the first target that there is not enough left to detect a second. Only after atten­tion has “reset,” or gotten its second wind, so to speak, can it perceive a sub­sequent target. A prediction of this “overinvestment hypothesis” is that if you can decrease the attentional resources needed to perceive the first target, you’ll have enough left over to perceive the second, and thus your attention will not blink. This is why we thought meditation might be relevant: In vipassana meditation, you engage in what’s called bare attention, which means directing your attention to present thoughts, emotions, and sensations but without judg­ing those mental objects or becoming engrossed in them. We wondered if prac­tice in bare attention might reduce the amount of attentional resources needed to detect an initial target, leaving more available to perceive a second one, thus eliminating attentional blink.

In our study, we presented a series of letters very rapidly, ten per second. Every once in a while, a number was inserted among these letters. The par­ticipants were asked to report each number they saw. So in a sequence like R, K, L, P, N, E, 3, T, U, S, 7, G, B, J (which would flash by in 1.4 seconds), people would have to notice the 3 and the 7. Most people have no trouble detecting the 3, but most of them miss the 7; their attention blinks. It is as if they get so excited that they detected the 3, their minds get fixed on that number and they are blind to the 7. We administered this test of attentional blink to all the re­treatants before they began their intensive meditation, and then again after their three-month retreat, as well as to the control group. As expected, every­one was afflicted by attentional blink at the beginning, missing about 50 per­cent of the second numbers (though, as usual, there was individual variation). In addition to giving the performance test, we also measured people’s brain activity using EEG. The visual cortex was, not surprisingly, quite active when people caught sight of the first number. But in people who missed the second target (which the soon-to-be meditators as well as the control group both did about half the time), this region was quiet.

Performance after intense meditation training was quite a different matter. The control group showed no improvement, which is what we expected. This ruled out the possibility that simply taking the attentional blink test a second time would improve performance. But the retreatants showed a marked de­crease in attentional blink and thus a much greater ability to detect subse­quent targets—on average, 33 percent more of the second targets.

The brain activity was even more intriguing. When someone did manage to perceive the second target, as more meditators did, her brain’s attention region in response to the first target was not as active as it had been when she missed the second target. In other words, the amount of activation in the at­tention region in response to the first number predicted whether or not medi­tators detected the second number. Less activation in response to the first number was correlated with a higher rate of detecting the second number. This suggested that the overinvestment hypothesis was onto something: At­tentional blink results from investing too much of our attentional resources in perceiving one target, leaving us too little to detect the second; but invest­ing less in perceiving the first target leaves us enough to detect the second. Being able to focus attention in a calm, abiding manner without too much arousal or excitement maximized performance on this task—and that was the kind of attention participants had learned and developed after the three-­month retreat.

We examined a second form of attention in the retreatants as well. Called selective attention, it reflects our capacity to tune in to certain stimuli and ig­nore others. People do this all the time, of course, since we could not possibly focus on all the stimuli that impinge upon our eyes, ears, and skin—for ex­ample, when you are driving you selectively focus (I hope) on the cars around you, not the feel of the seat belt across your chest. But what determines what we select? It might be the strength of the incoming signal: Perhaps the images of the cars produce stronger electrical activity in the brain than the feel of the seat belt. Or it might be signals that we mark as important: Perhaps some higher-order mental process does a quick scan of incoming information and boosts the strength of the car images but mutes that of the seat-belt feel. What we wanted to see was whether people can be intentionally selective rather than simply letting certain stimuli grab their attention because they are either stronger or more important.

To test this, we again invited soon-to-be retreatants to our little house at the IMS center. Once each person was comfortably seated and understood the protocol, we played tones through their headphones: a high-pitched tone and a low-pitched tone into each ear. As I described briefly in chapter 3, the par­ticipants were instructed to attend to only one type of stimulus in only one ear—for example, the high pitch in the right ear—and to press a button when they heard the target tone. After a few minutes of this, we changed the instruc­tion, asking them to pay attention to only the low pitch in the right ear (and then the high pitch in the left ear, etc., until we had covered all four permuta­tions). With tones arriving at a rate of about one per second, this wasn’t easy, particularly when participants did it for twenty minutes at a stretch. On aver­age, people missed 20 percent of the target tones, either failing to press the button when they heard the correct pitch in the correct ear, or mistakenly pressing the button when they heard the incorrect pitch in the correct ear or any pitch in the incorrect ear. (Needless to say, before administering the test we made sure a
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