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INTRODUCTION


A Scientific Quest


This book describes a personal and professional journey to understand why and how people differ in their emotional responses to what life throws at them, motivated by my desire to help people lead healthier, more fulfilling lives. The “professional” thread in this tapestry describes the development of the hybrid discipline called affective neuroscience, the study of the brain mechanisms that underlie our emotions and the search for ways to enhance people’s sense of well-being and promote positive qualities of mind. The “per­sonal” thread is my own story. Spurred by the conviction that, as Hamlet said to Horatio, “there are more things in heaven and earth than are dreamt of” in the standard account of the mind provided by mainstream psychology and neuroscience, I have ventured outside the boundaries enclosing these disci­plines, sometimes getting struck down, but in the end, I hope, achieving at least some of what I set out to do: to show through rigorous research that emotions, far from being the neurological fluff that mainstream science once believed them to be, are central to the functions of the brain and to the life of the mind.


My thirty years of research in affective neuroscience has produced hun­dreds of findings, from the brain mechanisms that underlie empathy and the differences between the autistic brain and the normally developing brain to how the brain’s seat of rationality can plunge us into the roiling emotional depths of depression. I hope that these results have contributed to our under­standing of what it means to be human, of what it means to have an emotional life. But as these findings accumulated, I found myself stepping back from the day-to-day life of my laboratory at the University of Wisconsin, Madison, which has grown over the years to something resembling a small company: As I write this in the spring of 2011, I have eleven graduate students, ten post­doctoral fellows, four computer programmers, twenty-one additional research and administrative staff members, and some twenty million dollars in re­search grants from the National Institutes of Health and other funders.


Since May 2010, I have also served as director of the university’s Center for Investigating Healthy Minds, a research complex dedicated to learning how the qualities of mind that humankind has valued since before the dawn of civilization—compassion, well-being, charity, altruism, kindness, love, and other noble aspects of the human condition—arise in the brain and how they can be nurtured. One of the great virtues of the center is that we do not confine our work to research alone. We very much want to get the results of that re­search out into the world, where it can make a real difference in the lives of real people. To that end, we have developed a preschool and elementary school curriculum designed to cultivate kindness and mindfulness, and we are evalu­ating the impact of this training on academic achievement as well as on atten­tion, empathy, and cooperation. Another project investigates whether training in breathing and meditation can help veterans returning from Afghanistan and Iraq cope with stress and anxiety.


I love all of this, both the basic science and the extension of our findings into the real world. But it is way too easy to get consumed by it. (I often joke that I have several full-time jobs, from overseeing grant applications to nego­tiating with the university bioethics committees for permission to do research on human volunteers.) I did not want that to happen.


About ten years ago, I therefore began to take stock of my research and that of other labs pursuing affective neuroscience—not the interesting indi­vidual findings but the larger picture. And I saw that our decades of work had revealed something fundamental about the emotional life of the brain: that each of us is characterized by what I have come to call Emotional Style.


Before I briefly describe the components of Emotional Style, let me quickly explain how it relates to other classification systems that try to illuminate the vast diversity of ways to be human: emotional states, emotional traits, person­ality, and temperament.


The smallest, most fleeting unit of emotion is an emotional state. Typically lasting only a few seconds, it tends to be triggered by an experience—­the spike of joy you feel at the macaroni collage your child made you for Mother’s Day, the sense of accomplishment you feel upon finishing a big project at work, the anger you feel over having to work all three days of a holiday week­end, the sadness you feel when your child is the only one in her class not in­vited to a party. Emotional states can also arise from purely mental activity, such as daydreaming, or introspection, or anticipating the future. But whether they are triggered by real-world experiences or mental ones, emotional states tend to dissipate, each giving way to the next.


A feeling that does persist, and that remains consistent over minutes or hours or even days, is a mood, of the “he’s in a bad mood” variety. And a feel­ing that characterizes you not for days but for years is an emotional trait. We think of someone who seems perpetually annoyed as grumpy, and someone who always seems to be mad at the world as angry. An emotional trait (chronic, just-about-to-boil-over anger) increases the likelihood that you will experience a particular emotional state (fury) because it lowers the threshold needed to feel such an emotional state.


Emotional Style is a consistent way of responding to the experiences of our lives. It is governed by specific, identifiable brain circuits and can be measured using objective laboratory methods. Emotional Style influences the likelihood of feeling particular emotional states, traits, and moods. Because Emotional Styles are much closer to underlying brain systems than emotional states or traits, they can be considered the atoms of our emotional lives—their funda­mental building blocks.


In contrast, personality, a more familiar way of describing people, is nei­ther fundamental in this sense nor grounded in identifiable neurological mech­anisms. Personality consists of a set of high-level qualities that comprise particular emotional traits and Emotional Styles. Take, for instance, the well-­studied personality trait of agreeableness. People who are extremely agreeable, as measured by standard psychological assessments (as well as their own and that of people who know them well), are empathic, considerate, friendly, gener­ous, and helpful. But each of these emotional traits is itself the product of dif­ferent aspects of Emotional Style. Unlike personality, Emotional Style can be traced to a specific, characteristic brain signature. To understand the brain basis of agreeableness, then, we need to probe more deeply into the underlying Emotional Styles that comprise it.


Psychology has been churning out classification schemes with gusto lately, asserting that there are four kinds of temperament or five components of per­sonality or Lord-knows-how-many character types. While perfectly interesting and even fun—the popular media have had a field day describing which character types make good romantic matches, business leaders, or psychopaths—these schemes are light on scientific validity because they are not based on any rigorous analysis of underlying brain mechanisms. Anything having to do with human behavior, feelings, and ways of thinking arises from the brain, so any valid classification scheme must also be based on the brain. Which brings me back to Emotional Style.


Emotional Style comprises six dimensions. Neither conventional aspects of personality nor simple emotional traits or moods, let alone diagnostic criteria for mental illness, these six dimensions reflect the discoveries of modern neu­roscientific research:


 


 


• Resilience: how slowly or quickly you recover from adversity.


• Outlook: how long you are able to sustain positive emotion.


• Social Intuition: how adept you are at picking up social signals from the people around you.


• Self-­Awareness: how well you perceive bodily feelings that re­flect emotions.


• Sensitivity to Context: how good you are at regulating your emo­tional responses to take into account the context you find your­self in.


• Attention: how sharp and clear your focus is.


 


 


These are probably not the six dimensions you would come up with if you sat down and thought about your emotions and how they might differ from those of others. By the same measure, the Bohr model of the atom is probably not the model you would come up with if you sat down and thought about the structure of matter. I don’t mean to equate my work with that of the founders of modern physics, only to make a general point: It is rare that the human mind can determine the truths of nature, or even of ourselves, by intuition or casual observation. That’s why we have science. Only by methodical, rigorous experiments, and lots of them, can we figure out how the world works—­and how we ourselves work.


These six dimensions arose from my research in affective neuroscience, complemented and strengthened by the discoveries of colleagues around the world. They reflect properties of and patterns in the brain, the sine qua non of any model of human behavior and emotion. If the six dimensions don’t resonate with your understanding of yourself or of those close to you, that is likely be­cause several of them operate on levels that are not always immediately appar­ent. For example, we tend not to be consciously aware of where we fall on the Resilience dimension. With few exceptions, we do not pay attention to how quickly we recover from a stressful event. (An exception would be something extremely traumatic, such as the death of a child; in that case, you are all too aware that you have remained a basket case for months and months.) But we experience its consequences. For instance, if you have an argument with your significant other in the morning, you might feel irritable for the entire day—yet not realize that the reason you are snappish and grouchy and churlish is that you have not regained your emotional equilibrium, which is the mark of the Slow to Recover style. I will show you in chapter 3 how you can become more aware of your Emotional Styles, which is the first and most important step in any attempt to either gracefully accept who you are or transform it.


A rule of thumb in science is that any new theory that hopes to supplant what came before must explain the same phenomena that the old theory did, as well as new ones. In order to be accepted as a more accurate and all-­encompassing theory of gravity than what Isaac Newton had proposed after he saw the apple fall from the tree (or not), Einstein’s general theory of relativ­ity had to explain all of the gravitational phenomena that Newton’s did, such as the orbits of the planets around the sun and the rate at which objects fell to earth, and new ones, too, such as the bending of celestial light around a large star. Let me show, then, that Emotional Style has sufficient explanatory power to account for well-established personality traits and temperament types; later, particularly in chapter 4, we will see that it has a solid foundation in the brain, something other classification schemes do not.


I believe that every individual personality and temperament reflects a dif­ferent combination of the six dimensions of Emotional Style. Take the “big five” personality traits, one of the standard classification systems in psychol­ogy: openness to new experience, conscientiousness, extraversion, agreeable­ness, and neuroticism:


 


 


• Someone high in openness to new experience has strong Social Intuition. She is also very self-­aware and tends to be focused in her Attention style.


• A conscientious person has well-­developed Social Intuition, a focused style of Attention, and acute Sensitivity to Context.


• An extraverted person bounces back rapidly from adversity and thus is at the Fast to Recover end of the Resilience spectrum. She maintains a positive Outlook.


• An agreeable person has a highly attuned Sensitivity to Context and strong Resilience; he also tends to maintain a positive Outlook.


• Someone high in neuroticism is slow to recover from adversity. He has a gloomy, negative Outlook, is relatively insensitive to context, and tends to be unfocused in his Attention style.


 


 


While the combinations of Emotional Styles that add up to each of the big five personality traits generally hold true, there will always be exceptions. Not everyone with a given personality will have all the dimensions of Emotional Style that I describe, but they will invariably have at least one of them.


Moving beyond the Big Five, we can look at traits that all of us think of when we describe ourselves or someone we know well. Each of these, too, can be understood as a combination of different dimensions of Emotional Style, though, again, not everyone with the trait will possess each dimension. How­ever, most people will have most of them:


 


 


• Impulsive: a combination of unfocused Attention and low Self-­Awareness.


• Patient: a combination of high Self-­Awareness and high Sensitiv­ity to Context. Knowing that when context changes, other things will change, too, helps to facilitate patience.


• Shy: a combination of being Slow to Recover on the Resilience dimension and having low Sensitivity to Context. As a result of the insensitivity to context, shyness and wariness extend beyond contexts in which they might be normal.


• Anxious: a combination of being Slow to Recover, having a nega­tive Outlook, having high levels of Self-­Awareness, and being unfocused (Attention).


• Optimistic: a combination of being Fast to Recover and having a positive Outlook.


• Chronically unhappy: a combination of being Slow to Recover and having a negative Outlook, with the result that a person can­not sustain positive emotions and becomes mired in negative ones after setbacks.


 


 


As you can see, these common trait descriptors comprise different permu­tations of Emotional Styles. This formulation provides a way of describing what the brain bases for these common traits are likely to be.


If you read original scientific papers, it is easy to get the impression that the researchers thought of a question, designed a clever experiment to answer it, and carried out the study with nary a dead end or setback between them and the answer. It’s not like that. I suspect you realized as much, but what is not as widely known, even among people who gobble up popular accounts of scien­tific research, is how difficult it is to challenge a prevailing paradigm. That was the position I found myself in during the early 1980s. At that time, aca­demic psychology relegated the study of emotions mostly to social and per­sonality psychology rather than to neurobiology; few psychology researchers were interested in studying the brain basis of emotion. What little interest there was supported research on the so-called emotion centers of the brain, which were then thought to be exclusively in the limbic system. I had a very different idea: that higher cortical functions, particularly those located in the evolutionarily advanced prefrontal cortex, are critical to emotion.


When I first suggested that the prefrontal cortex is involved in emotion, I was met with an endless stream of skeptics. The prefrontal cortex, they in­sisted, is the site of reason, the antithesis of emotion. It certainly could not play a role in emotion, too. It was very lonely trying to carve out a scientific career when the prevailing winds blew strongly in the other direction. My search for bases of emotion in the brain’s seat of reason was viewed as quixotic, to say the least—the neuroscientific equivalent of hunting elephants in Alaska. There were more than a few times, especially when I struggled to get funding early on, when my skepticism about the classic division between thought (in the highly evolved neocortex) and feeling (in the subcortical limbic system) seemed like a good way to end a scientific career, not begin one.


If my scientific leanings were a less-than-savvy career move, so were some of my personal interests. Soon after I entered graduate school at Harvard in the 1970s, I met a remarkable group of kind and compassionate people who, I soon learned, had something in common: They all practiced meditation. This discovery catalyzed my then-rudimentary interest in meditation to such an extent that, after my second year of grad school, I went off to India and Sri Lanka for three months to learn more about this ancient tradition and experi­ence what intensive meditation might bring. I had a second motive as well—­I wanted to see whether meditation might be a suitable subject for scientific research.


Studying emotions was controversial enough. Practicing meditation was practically heretical, and studying it was a scientific nonstarter. Just as aca­demic psychologists and neuroscientists believed that there are brain regions for reason and brain regions for emotions, and never the two shall meet, so they believed that there is rigorous, empirical science and there is woo-woo meditation—­and if you practiced the latter, your bona fides for the former were highly suspect.


This was the period of The Tao of Physics (1975), The Dancing Wu Li Masters (1979), and other books arguing that there are strong complementa­rities between the findings of modern Western science and the insights of ancient Eastern philosophies. Most academic scientists dismissed this as trash; being a meditator in their midst was not, shall we say, the most direct path to academic success. It was made very clear to me by my Harvard men­tors that if I wanted a successful scientific career, studying meditation was not a very good place to start. While I dabbled in research on meditation in the early part of my career, once I saw how deep the resistance was, I set it aside. I remained a closet meditator, though, and eventually—once I had been granted tenure at the University of Wisconsin, and had a long list of scientific publications and honors to my credit—returned to meditation as a subject of scientific study.


A big reason I did so was a transformative meeting I had with the Dalai Lama in 1992, which completely changed the course of both my career and my personal life. As I describe in chapter 9, the encounter was the spark that made me decide to bring my interests in meditation and other forms of mental train­ing out of the closet.


It is breathtaking to see how much has changed in the short period of time that I’ve been at this. In less than twenty years, the scientific and medical com­munities have become much more receptive to research on mental training. Thousands of new articles are now published on the subject in top scientific journals each year (I was tickled that the first such paper ever to appear in the august Proceedings of the National Academy of Sciences was by my colleagues and me, in 2004), and the National Institutes of Health now provides substan­tial funding for research on meditation. A decade ago that would have been unthinkable.


I believe this change is a very good thing, and not because of any sense of personal vindication (though I admit it’s been gratifying to see a scientific outcast of a topic receive the respect it deserves). I made two promises to the Dalai Lama in 1992: I would personally study meditation, and I would try to make research on positive emotions, such as compassion and well-being, as central a focus of psychology as research on negative emotions had long been.


Now those two promises have converged, and with them my tilting-­at-­windmills conviction that the seat of reason and higher-order cognitive func­tion in the brain plays as important a role in emotion as the limbic system does. My research on meditators has shown that mental training can alter patterns of activity in the brain to strengthen empathy, compassion, optimism, and a sense of well-being—the culmination of my promise to study meditation as well as positive emotions. And my research in the mainstream of affective neuroscience has shown that it is these sites of higher-order reasoning that hold the key to altering these patterns of brain activity.


So while this book is a story of my personal and scientific transforma­tion, I hope it offers you a guide for your own transformation. In Sanskrit, the word for meditation also means “familiarization.” Becoming more famil­iar with your Emotional Style is the first and most important step in trans­forming it. If this book does nothing more than increase your awareness of your own Emotional Style and that of others around you, I would consider it a success.










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 2


The Discovery of Emotional Style


To say that studying emotions was not very popular when I began my grad­uate work in the psychology department at Harvard University in 1972 is like saying the Sahara is a trifle dry. Hardly any scientists would touch the subject. For one thing, the 1970s marked the ascendance of cognitive psychol­ogy (a term that had only been coined in 1965). This branch of psychology asks questions about how people perceive, remember, solve problems, speak, and the like, and it was dead serious about the computer as a metaphor for the human mind. Computers do their calculations without emotions, of course, so cognitive psychologists at the time viewed emotions as little more than static that got in the way of the mental processes they wanted to understand.


Some of the most prominent researchers in psychology declared that emo­tion disrupts cognitive function. The most charitable view of emotion among cognitive psychologists was that emotion is an “interrupt”: It occurs when behavior needs to be interrupted so that the organism will pay attention to some key piece of information and alter that behavior. In this view, we feel fear when we see a snake on the path ahead of us because fear causes us to focus on the threat and get the heck out of there. Or we feel sadness when someone we love is hurt because it interrupts whatever we are doing and causes us to attend to his needs. Or we feel anger when someone insults us because anger causes us to focus on this foe and defend ourselves. This view pitted emotion against cognition, casting emotion as a disruptive (albeit oc­casionally useful) force. Overall, though, there just wasn’t much room for emotions in the cold, hard calculus of cognitive psychology, which considered them downright suspect. The attitude was basically one of haughty disdain that this riffraff occupied the same brain that gave rise to cognition. The idea that emotions might be beneficial, or have any function other than interrupt­ing behavior, was antithetical to the idea of emotions as mental distractions and disruptions.


Almost all the research on the brain and emotion at this time was done on lab rats. The studies showed that fear, curiosity, “approach behavior” (in which an animal is attracted to, say, food or a mate, and which is regarded as the closest thing to the human emotion of happiness or desire), and anxiety all reflect activity in the limbic region and the brain stem, particularly the hypo­thalamus. This small structure sits just above the brain stem and signals the body to generate many of the visceral and hormonal changes that frequently accompany emotion. In a typical study, the experimenter would destroy a cer­tain part of a rat’s hypothalamus and observe that the animal no longer showed fear in response to, say, the sight of a cat. Destroying a different part of the hypothalamus left the rat completely uninterested in sex, or feeding, or fighting. All these behaviors were thought to require some kind of drive, or motivation, on an animal’s part—hence the inference that the hypothalamus is the font of motivation and, because motivation is considered a part of emo­tion, perhaps of other emotions, too. (Later, scientists would discover that the hypothalamus is actually not directly involved in generating motivation but is a mere way station for signals originating elsewhere in the brain.)


Since the hypothalamus sits below the cortex, the most recent part of the brain evolutionarily, it was regarded with some scorn. I call it cortical snob­bism: If a function arose from activity in any region other than the exalted cortex, it must be primitive and somehow antithetical to cognition. This sort of thinking spurred a great debate in psychology that reached its apex in the 1980s, pitting cognition against emotion and viewing them as separate and antagonistic systems of the mind and brain.


In addition to the belief that emotions play no role in the thinking machine that is the human mind, the other obstacle to studying emotions back then was that psychology was just emerging from the long, dark night that saw the hegemony of behaviorism, the school that emphasizes only external behavior and is content to ignore everything else. Emotional behavior is fair game to behaviorists, but because emotions themselves are internal, they are suspect, deemed unfit for the polite company of “real” psychological phenomena. As a result, the only significant research on human emotions centered on observa­tions that Charles Darwin had made in the mid-nineteenth century. Although best known for his discovery of natural selection as the driving force of evolu­tion, Darwin also dabbled in human and animal emotion, studying in particu­lar the facial expressions that reflect what someone is feeling. In the 1970s, a handful of psychologists continued in this tradition, by parsing facial expres­sions into the tiniest components possible—individual muscles that produce a frown or a smile or other expression. Facial expressions were at least an observable behavior and thus fair game in the behaviorist paradigm. Signifi­cantly, however, the work on facial expressions made no reference to the brain . . . whose mysterious workings were dismissed by behaviorism as off-limits to rigorous empirical research.


Sweet Dreams


Yet even in the 1970s I had seen that hidden, internal phenomena can be coaxed out into the daylight. During my senior year in high school, in Brook­lyn, I volunteered at a sleep laboratory at nearby Maimonides Medical Center, which happened to be the hospital where I was born. Study participants would show up in the evening, and after one of the scientists in charge explained that they were to sleep normally—­or as close to normally as one can in a strange room on a strange bed with strangers going in and out and a Medusa’s head of wires pasted to your scalp—­they would retreat to a private room. Chuck, one of the researchers, would paste electrodes all over the volunteer’s face and scalp. Electrodes on the scalp monitor brain waves. Electrodes around the eyes detect the rapid eye movements that occur during dreaming. Electrodes else­where on the face measure muscle activity (just watch your sleeping compan­ion some night and you’ll see that muscles of the cheeks, lips, and forehead dance with activity during some phases of sleep). Chuck would make sure the electronics were working, wish the subject sweet dreams, and start the “poly­graph,” a hulking machine whose thirty-­two pens recorded all the physiologi­cal measures on a continuous stream of paper that moved along at about an inch every second. That’s where I hung out. My august job was to ensure that the pens were filled with ink and properly flowing. Let me say in my own de­fense that this was not as easy as it might sound: The pens frequently clogged, which required inserting a thin wire into the eye of the pen to clean it out. My introduction to scientific methodology.


Usually the participants were asleep within minutes, and EEG—­electroencephalogram, or brain wave—data began streaming into the control room. I loved seeing the squiggly line EEG traces indicating that the person had fallen into rapid eye movement (REM) sleep. Once I mastered the whole pen-maintenance thing, I was rewarded with the job of waking the sleeping person, by calling his name over the intercom, and asking what had been going on in his mind just before he was awakened. I was intrigued by the con­nection between the spikes and squiggles of the EEG and the fantastic images and bizarre narratives of the dreams. Though I can’t recall any of the details of the dreams, I do remember very vividly being impressed that virtually every dream contained significant emotion—terror or joy, anger, sadness, jealousy, or hatred. This experience in the sleep lab also showed me that one successful path to understanding the mind was studying the brain. Even to the fifteen-year-old me, the message was clear: Purely internal mental pro­cesses (brain waves and the emotional component of dreams) with no exter­nal manifestations are demonstrably real and can be studied in the laboratory. Contrary to the behaviorists’ claims, you didn’t need behavior—in the sense of an action observable by a third party—to have a valid psy­chological phenomenon.


This suspicion grew stronger during my years as an undergraduate at New York University, where I was double majoring in psychology and a small in­terdisciplinary program called the Metropolitan Leadership Program, which emphasized small seminars rather than big lecture courses. It was during these years that my youthful conviction that psychology needed to study and explain internal mental processes in order to be a true science of the mind ran smack into the wall of Authority.


The chairman of the NYU Department of Psychology at the time was Charles Catania, a dyed-in-the-wool behaviorist. Catania taught an honors seminar that I took, and after class he and I would often get into tussles about the fundamental nature of psychology. Catania argued that only behaviors observable by a third party constitute scientific data and thus a proper subject of study for psychology. I, however, cockily insisted that what the behaviorists were studying is a very small sliver of psychological reality. What about what people felt, I asked? How could that be ignored? And what about this textbook I was reading for an abnormal psychology course, which (in true behaviorist fashion) smugly declared psychiatric disorders to be the consequences of screwy reinforcement contingencies? In other words, it blamed serious mental illnesses such as depression, bipolar disorder, and schizophrenia on aberrant rewards and punishments, asserting that people who hear voices or ride an uncontrolled emotional roller coaster or feel such black despair that they con­template suicide are doing so because they have been rewarded for it or were punished for being “normal.” That argument is not only morally abhorrent, I argued to Catania, but it ignores biology and, specifically, the brain! I certainly didn’t convert Catania from behaviorism (though I did drop the abnormal psych course after a week). But the back-and-forth helped sharpen my own focus and convinced me that something more profound than overt behavior was waiting for psychological research to discover.


What science had discovered so far about the inner life of the mind was, shall we say, underwhelming, as I learned while doing research for an under­graduate paper on personality. This was my first exposure to the existing scientific literature on emotion. Most of the human studies were being con­ducted by social psychologists who held that emotion comprises dual funda­mental constituents. The first is physiological arousal—things like how fast your heart beats when you are afraid or how red your face gets when you feel angry. Physiological arousal supposedly provides the energetic, or oomph, component of the emotion—whether you are mildly annoyed or grab-a-gun furious, slightly envious or murderously jealous. The second ingredient of emotion in this early scheme is cognitive appraisal. As the name implies, this is the process of observing the aforementioned racing heart or red face and thinking to yourself, Aha, I guess I feel afraid (or angry). The idea was that physiological arousal is nonspecific and undifferentiated; being happy feels the same as being angry or surprised or scared or filled with jealousy. Only the cognitive interpretation of that arousal tells you what the heck you are feeling.


Put this way—and I am exaggerating only a little—you can see how ri­diculous this model is. The idea that there is fundamentally no qualitative physiological difference among emotions, that there is no difference in how it feels to be happy or angry or sad or jealous, and that what distinguishes one emotion from another is solely the cognitive interpretations or thoughts people have about their internal arousal, seemed wrong to me, both personally and scientifically. I was dissatisfied enough with this model to investigate whether psychologists had always thought this way. I began reading William James’s chapter on emotion in his seminal two-volume tome of 1890, The Principles of Psychology. James proposes that emotion is the perception of bodily change. In his model, fear, for example, primarily comes from the perception that our hearts are beating faster and/or that we are frozen in place, unable to move. The internal bodily changes are provoked by the environment—in this ex­ample, a shadowy figure in a doorway up ahead—and the emotion consists of the perception of these bodily changes. For James, then, different emotions have different physiological signatures; they could not be simply the undif­ferentiated physiological arousal that the prevailing model claimed.


Another inspiration for my budding interest in the science of emotion was the thrill I felt when I discovered that Darwin wrote an entire book about emo­tion in 1872, The Expression of the Emotions in Man and Animals (you can now download it free, since it is in the public domain). By emphasizing the distinctive signs of emotion, particularly facial expressions, Darwin reinforced my tentative ideas that different emotions must be associated with distinct physiological profiles. After I read Darwin, I was convinced of three things: that emotion is central to understanding the important qualities of being human, that the dominant approach to emotion in human psychology was seriously flawed, and that the brain somehow had to be the focus of any study of emotion. A complete understanding of the mind, I believed, was simply impossible without a complete understanding of emotion. If science couldn’t figure out emotion, it would never figure out personality, temperament, ill­nesses such as anxiety disorders and depression, or (possibly) cognition. I was equally sure that the key to the wonderful mysteries of human emotion lay in the brain.


Despite my heresy, NYU awarded me a degree in psychology. I set my sights on graduate school, but my iconoclasm and, in particular, my insistence on bringing the brain into the study of emotion did not make it easy to find the right fit. I was attracted to Stanford University and went out to visit. There I met psychology professor Ernest “Jack” Hilgard, a famous and fascinating character (he had matriculated at Yale Divinity School before switching to the psychology department) who had made his mark with contributions to the theory of learning—and, later, to hypnosis, especially how it can be used to control pain. I was intrigued by the idea of studying with Hilgard, but he discouraged me from going to Stanford: There was really no one in the psy­chology department who was doing any biological research in humans, he warned me. I did apply to the Graduate Center of the City University of New York, where I think I would have been quite content, but I also applied to Har­vard.


During the interview process there, I had a wonderful discussion with Gary Schwartz, who was studying psychophysiology. Now we were getting closer to the brain: The “physiology” in that discipline referred to bodily changes such as heart rate and blood pressure. I also had an interview with psychology professor David McClelland, who was well known around campus for his in­volvement in the Ram Dass affair a decade earlier. David had been the director of the Center for Research in Personality, which supported research by a young faculty member named Richard Alpert—research that involved giving psychedelic drugs such as psilocybin to undergraduates. (Timothy Leary, of LSD fame, was Alpert’s coinvestigator in the research.) Harvard eventually took a dim view of this study, especially since Alpert frequently took the drug himself, which critics suggested might make it difficult for him to accurately observe its effects on his volunteers, and since a couple of students in the study landed in a mental hospital. In 1963 the university fired Alpert, who eventually changed his name to Ram Dass.
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