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Nature is often hidden, sometimes overcome,
seldom extinguished.
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INTRODUCTION
EMOTIONAL INSTINCT

The Genetic Roots of
Personality


We are all sensitive people.

—MARVIN GAYE




I am what I am.

—POPEYE



The invitation to her twenty-fifth high school reunion came out of the blue, and Janice was surprised anyone had been able to keep up with all her address changes over the years. Janice, 43, graduated from a large high school in the Midwest. Her parents were not wealthy, so throughout school she worked part time to afford the clothes and accessories she deemed essential. That didn’t leave much time for homework, but she managed to get good grades. Janice had many girlfriends in high school and even more boyfriends, but after graduation she never bothered to keep up and had never attended a class reunion. She just didn’t see the point; that was then, and she had grown way beyond those days. When she received the invitation, her first thought was: boring.

After high school, Janice had married an older businessman. He wasn’t much of a lover, but he put her through college, taught her about the world of finance, and broadened her horizons. Eventually the relationship faded and there was a divorce; he was a sweet guy, but he just wasn’t that interesting anymore. After the divorce, Janice moved to Southern California and used a sizable settlement to jump into the real estate business. There were many ups and downs in the business, but during the last recession she gambled on some large properties and was doing very well indeed. Recently she purchased a white BMW convertible with a tan leather interior.

Janice went through a string of lovers after her divorce but never remarried. She didn’t want to be burdened with kids or waste time keeping house. Recently, she started a passionate affair with her yoga instructor. Janice sends him flowers (usually a single orchid or some other exotic) at the ashram and has taken him on a vacation to Sri Lanka, where they made love on a palm leaf mat on the beach. She feels like she is making up for lost time, romantically and spiritually.

Proud of her striking figure, Janice has worked hard to stay at the same weight since graduating. For many years she was addicted to diet pills, but recently she joined a self-help group and now is drug and alcohol free. Smoking has been harder to quit because of her fear of weight gain. The invitation to the reunion got her to thinking about how far she’d come since high school. The next day she decided, “What the hell. It’ll be a hoot.” She made plans to fly out in the afternoon and return early the next morning.

———

Ralph is also 43. In high school, he was serious about academics and maintained a steady B average. He was never part of the “in crowd,” nor was he a jock, but he’s kept up with a few close friends and has never missed a class reunion. His yearbooks are arranged on a shelf by his bed. Ralph went to the state university and obtained a degree in environmental science. He had wanted to attend a private school in the East, but his grades weren’t good enough to get a scholarship (for which he blamed his teachers’ lack of interest), and his family couldn’t afford the tuition (for which he blamed his parents’ lack of ambition).

Ralph’s first job was with the state wildlife commission, and he’s been there ever since, rising from research assistant to middle management. The money is lousy, but he likes the work, and he loves nature. His favorite activity is walking along the local lakeshore, collecting seashells and polished glass. He despises the proliferation of high-rise developments along the lake and has written many angry letters to the editor of the local newspaper. Sometimes he gets so upset that he loses sleep and can’t focus at work.

Ralph has been married for 25 years and has three children. He and his wife have a harmonious albeit no longer passionate relationship. Ralph chose their suburban house because it was close to the bus line. He doesn’t like to drive, and his wife chauffeurs the kids in a Ford station wagon. Over the years, Ralph has lost most of his hair and has gained more than a few pounds, mostly around the middle. He’s never smoked and drinks rarely.

When Ralph got the invitation to the twenty-fifth reunion, he confirmed his place by fax the same day. “It will be good to see how everyone’s doing,” he thought, truly relishing the memories of the good old days.

———

On the night of the reunion, Janice is looking right at Ralph but doesn’t really see him. It takes her a while to recognize him—he wasn’t the type of boy she dated—but eventually she remembers him as the guy who was always standing at the edge of the crowd, just like he is now. There was a time when Ralph had a wild crush on her, but Janice never paid much attention. “I sure hope I don’t get stuck next to him at dinner,” she thinks. “What a nerd!”

Ralph spotted Janice, too, and his stomach tightened nervously. Janice was once the object of his most passionate fantasies, regrettably all unrequited. Her hair color and the shape of her nose had changed, but not her confident way of carrying herself. Confident was a nice way of putting it. Stuck-up would be more accurate. “Oh boy,” thinks Ralph. “Hope I don’t end up next to her at dinner.”

Of course they end up seated together.

Ralph says, “Janice, it’s really great to see you!”

Janice replies, “Why Ralph. What a pleasure! It’s been ages!”

Wine is served. Janice refuses, but between courses she sneaks to the bathroom for a smoke. Ralph drinks half a glass of Chablis and feels himself start to relax. He eats another roll and passes the basket to Janice, who passes them on without taking one. She whispers to Ralph, “Look at Nancy Abramms will you. I can’t believe how fat she is. She used to be totally into how petite she was! Not anymore.”

“Well, you know what happened to her,” Ralph confides, leaning into Janice’s ear and smelling her perfume. “Divorced. Husband left her for another woman. Very messy.”

Janice picks at her plate, and Ralph, eager to keep up the conversation, asks about her marriage.

“Forget marriage,” Janice says with a dismissive wave. “I’m into romance now.”

Ralph feels his face glowing red, but he’s also a little aroused. He takes a big drink of wine. “Romance?”

“I’m seeing this fantastic guy. He teaches yoga at the club where I go, and when we met it was like we had known each other before or something. It was this incredible bond.”

Ralph attempts to tuck a roll of flab into his pants. It’s too uncomfortable, so he blouses out his shirt to soften his waistline. He sits back in the chair, ready for the after-dinner speakers. He wonders what’s for dessert. He searches for something clever to say about how Nancy Abramms doesn’t need any dessert, but then Janice stands in one fluid motion, drops her napkin on her half-filled plate and starts to leave. Ralph looks up at her until Janice bends to give him a good-bye kiss, lingering just a little longer than a peck, long enough to make the back of his neck tingle like he can’t remember when.

“Same old Ralph,” she says, meaning it in a nice way. “You’re just the same.”

“I guess I am,” Ralph says, resigned to the truth of it. “You make me feel like I’m right back in high school. You haven’t changed one bit.”

What makes Ralph “just the same” as he was 25 years ago, despite having added 40 pounds, a wife, three kids, and a career? How can he think that Janice hasn’t changed when she has changed so much, from her California makeover to her economic and social status? What Ralph and Janice recognized in each other was not physical appearance, possessions, or activities. It was their core personalities, much of it hardwired into their bodies since birth, a genetic legacy from their parents as surely as the color of their eyes.

The dictionary definition of personality is, “The sum total of the mental, emotional, social, and physical characteristics of an individual.” It’s personality that determines the way you react to others, the way you communicate, the way you think and express emotions. These are the outward manifestations of basic traits that characterize a personality throughout life. Your thoughts, fears, hopes, reactions, behaviors, and dreams all come from this core personality.

Personality determines not just being but behaving. It influences how much you eat, drink, smoke, and sleep. Personality determines whether you are aggressive or shy, active or passive, who you are attracted to, and what you want to do with them if they’ll let you. It influences the amount of stress in your life, your physical health, and whether you live in pain or pleasure, in a sleepy haze or a high-octane blur. Personality is so complex that even though millions of people have walked the Earth, no two have ever been the same. Just as the physical body has a seemingly unlimited variety, so does the personality that makes the body get up and go. Personality is what makes each person unique.

The latest research in genetics, molecular biology, and neuroscience shows that many core personality traits are inherited at birth, and that many of the differences between individual personality styles are the result of differences in genes. When you are conceived by two people, you are created from their genes. You are the product of generations of evolution, countless bits of information collected over millions of years, focused, narrowed, and refined until you were pushed out of the birth canal into the world. You look like the people in your family—and in some respects you feel and act like them, too. You have about as much choice in some aspects of your personality as you do in the shape of your nose or the size of your feet. Psychologists call this biological, inborn dimension of personality “temperament.”

Just because a person is born with a particular temperament, however, doesn’t mean there is a simple set of instructions or blueprints. Nor does temperament mean that people are “stuck” with their personalities from birth. On the contrary, one of the marvelous features of temperament is a built-in flexibility that allows us to adapt to life’s hurdles and challenges. Growing up means not only learning the ways of the world, but also how to deal with yourself. Psychologists call this more flexible aspect of personality “character.”

Everyone has the ability to grow and to change at every stage in life. People can learn from experience, from parents, and from friends. Individuals have the option to give in to temperamental weaknesses, or to overcome them. They can take advantage of temperamental gifts or hide them. People can indulge their desires to smoke, drink, or eat too much—or they can resist. Sometimes they will do both during the course of their lives.

It was Ralph’s cautious temperament at work when he saw Janice and had the gut reaction, “Danger!” But when he greeted her cheerily, it was character making him polite. When Janice spied Ralph and felt an almost physical revulsion, it too was her temperament. But when she made an effort at conversation, her character was kicking in. Both have learned to push aside their “gut” instincts to get along with others.

Together, temperament and character form personality. Temperament and character come from different places in the brain and are expressed in different ways. By digging deep into personality, past the clutter of myths, learned responses, and stereotypes, anyone can discover his or her underlying temperament and develop positive character traits to become the kind of person he or she wants to be.

Temperament is the focus of this book: what it is, how to recognize it, and where it comes from. Psychologists usually use “temperament” to refer to attitude or affect (the way we see the world), but we use the broader definition to include all characteristics including behaviors (what we do). Many people want to deny that inborn temperament exists, preferring the myth that we are born blank slates and are purely products of our environment. We want to believe that we can remake ourselves into anything we want, even when our attempts repeatedly fail. But no matter how hard he tries, Ralph will never be as outgoing as Janice, and Janice will never be as loyal as Ralph. They both are happy in their own way, but they will never be alike. The same is true for everyone: there are traits you can change and others you can only attempt to control or modify. You cannot be anything you want to be, but as they say in the army, it is possible to be all you can be.

The “environment” matters, of course, but contrary to popular belief, the most important environmental factors are not rearing, education, or social status. Rather they are random and uncontrollable experiences such as the precise concentration of a particular chemical in the brain, or something apparently minor like a childhood case of the measles. While we like to imagine ourselves to be the carefully crafted products of our upbringing and education, we are actually shaped by the same sort of chaotic events that make each snowflake unique.

Just as a snowflake has little to say about its shape, we are born with limits on the shape of our bodies, the color of our skin, and type of hair. We spend billions of dollars—and hours of sweaty agony—trying to mold our bodies into the current cultural ideal, only to watch them sag back to their natural shapes. Try as we might to change our shape, most of us will fail. We will eat the way we’ve always eaten, and we’ll have the same activity level we had as children, or even earlier in the womb. The reason, scientists have learned, is that body weight is more determined by inheritance than by any other factor. Experiments have shown that mice with a certain type of gene grow fat even when they are given almost no food. Humans contain an obese gene that is almost identical to the mouse version, and some people will have a harder time controlling their weight, not because they are weak or eat too much, but because the genetic bar is set higher. How quickly the body breaks down with age also is controlled by genes, and scientists recently have been able to genetically engineer simple animals with life spans double or even five times longer than normal.

A similar controlling role is played by the genetics of gender—the biological differences between men and women. Every fetus is created without a sex until a single gene switches on and begins a cascade of chemical reactions that turns half of us into males and half into females. The changes affect not only physical characteristics but mental ones as well. Men are programmed to seek more partners and sexual novelty; women are “serial monogamists,” seeking mates who will remain long enough to raise offspring. Women want emotional attachment and financial security not because that’s what they are taught but because it helps the species survive.

Other behaviors determined largely by heredity include addictions to alcohol, tobacco, and dangerous drugs. Scientists now believe that it doesn’t matter what substance you abuse, but why and how you got hooked. Understanding that addiction is a physical condition, a condition that changes the actual functioning of the brain, is vital to recovery. Violence and aggression also have genetic roots. Some people are born with shorter fuses and are more likely to lash out at others. Numerous studies show that altering the levels of a single brain chemical can completely change an animal’s level of aggression. A simple manipulation of a single gene can turn a meek and mild rat into a crazed killer. The same brain chemicals are found in humans, and certain people are “driven” to violence by a force within them. Their lifelong struggle will be to consciously override what they are programmed to do.

How we think is also a product of genes. The evidence that IQ is largely inherited is overwhelming. Some genes determine how quickly the brain can process information. Others may control particular circuits, such as those for mathematical calculation or perfect pitch. What we’ve always called “God given talents” are known in laboratories as genetically endowed traits. The encouraging news is that genes don’t always play their strongest role until adulthood. Intelligence in children can be very strongly influenced by adults because infants and youngsters are not capable of stimulating themselves intellectually; they have to be taught and exposed to new things. The innate ability to learn more than one language, for example, may be shared by many people, but only those given a chance early will become bilingual. Generations of frustrated people who didn’t begin studying a foreign language until high school are proof of how much more difficult it is for the mature brain to learn.

My own lab at the National Cancer Institute made headlines around the world when we discovered a genetic link to male homosexuality. That research has been expanded to look at sexual orientation in women, and the surprising results are discussed here. Since the discovery of the “gay gene,” my lab has gone on to find genes for two other personality traits: novelty seeking and worry. Novelty seeking means the desire to seek out new experiences or thrills, and our work shows that this is largely an inherited predisposition. The other gene is for harm avoidance, which makes people anxious, fearful, and shy. Fascinating studies show that shyness, or being outgoing, is inherited at birth and lasts a lifetime. My lab discovered that harm avoidance is influenced by a “genetic Prozac,” a natural mechanism inside the brain that controls the level of anxiety and has great potential to ease depression.

The emerging science of molecular biology has made startling discoveries that show beyond a doubt that genes are the single most important factor that distinguishes one person from another. We come in large part ready-made from the factory. We accept that we look like our parents and other blood relatives; we have a harder time with the idea that we also act like them. In other species, we value and encourage genetic differences in “personality.” Consider the difference between a Wisconsin dairy cow and a bull from Pamplona, or a golden retriever and a pit bull. Human breeding is less orderly, but children do share personality traits with their parents. Every grown man has experienced a shock of realization when he does something exactly like his father before him. Every mother has a similar experience when a child behaves exactly like her. This is not bad; it’s beautiful. This does not mean we are doomed to become our parents; it means we begin our journeys where our parents left off.

Those who accomplish the most—measured in money, intelligence, skill, happiness, or love—are the ones who make the most of their genetic inheritance. If identical twins, who share exactly the same genes, can turn out differently, that means that genes are not fixed instructions. More than a musical score, genes are like the musical instruments. Genes don’t determine exactly what music is played—or how well—but they do determine the range of what is possible. Imagine that every person is born a seed or an acorn; all their potential is compressed in that tiny form. Whether they reach their potential as mighty oaks depends on many factors, but they are born as unique individuals with their own distinguishing characteristics.

TEMPERAMENT:
FROM CRADLE TO GRAVE


	Were you an active child who bounced off the walls, opening closed doors, and pulling things out of drawers? Or were you content to sit in mother’s lap, twirling her hair in your fingers, and watching the world go by?

	Were you the kind of child who was upset by change? Did the arrival of a new babysitter cause screaming and footstamping, or curiosity and a desire to show off a pretty dress? Did a novel situation feel like a threat or an adventure?

	Did you find yourself happy one minute and sad the next? Did some days seem far better than others for no real reason? Did your moods swing back and forth, or were you generally calm and on an even keel?



These questions describe three measurable aspects of temperament: activity level, reactivity, and mood. As the examples suggest, these characteristics are expressed early in life. They are not learned from parents or books, nor can they be easily controlled through will power. A baby doesn’t decide that a new face is scary, it just is. A small child is not active and inquisitive because it wants to be, it’s born that way. A toddler doesn’t feel truly and inexplicably sad just because she fails to get her mother’s attention. More than learned responses, these are constitutional ways of being, as much biology as psychology. Temperament exists at the level of instinct, which means a natural and inherent aptitude, impulse, or capacity.

Temperament is not easy to change; it tends to endure as a person matures. If you were a shy baby, you probably are a shy adult. If you were an adventurous child, you still probably enjoy doing new things. If you were a sad child, most likely there still are days when you don’t want to get out of bed.

Individual differences in temperament are produced in part by biology, just like the shape of a nose or the color of skin. The instructions for human development, including aspects of temperament, are carried in genes passed from parents to children. Although there are important nongenetic factors, such as parenting style and schooling, no single influence is more profound than genetic makeup. That’s why temperamental traits expressed early persist throughout life: we are born with the same genes we die with. But the genes themselves don’t make a baby cry or giggle, or make the difference between a gregarious car salesman and a shy data processor. Rather, the genes control certain aspects of brain chemistry, which in turn influence how we perceive the world and react to that information.

Temperament does not come fully formed with a new baby. Instead, the baby is born with the potential to acquire a temperament in response to the environment. Not only do genes predispose people to certain ways of being, genes also appear to have a role in what experiences we seek, pushing us toward certain environments that will shape our behavior. Obviously a baby is not born with the full range of human emotion completely developed; only the fortunate among us will achieve that during an entire lifetime. So temperament is learned, but not in the way we memorize a telephone number. Rather people “learn” temperament through emotional memory, what most people know as habit.

If a baby is frightened by a new face, chemical reactions in the brain make the baby feel anxious and afraid. Attentive parents can try to make seeing a new face a fun experience, but the brain’s reaction is stored in the baby’s emotional memory. This is not a one-time occurrence, but a pattern that reinforces itself. One scary Halloween mask is not going to permanently scar a child, but rather many reactions build the emotional pathways in the brain. Later in life, it would not be surprising if the extremely shy baby grows into a person anxious about meeting new people. In the same way, if a baby learns that climbing onto the couch, peering out the window, and waving cheerily at the faces passing by makes the brain feel good, that feeling also is stored in emotional memory. The outgoing baby could grow into a “people person” who enjoys making new friends.

But why are some babies shy and others outgoing? The shy baby and the outgoing baby are responding to the same new faces, but why does the first baby’s brain react negatively to a stranger, while the second baby reacts positively? The root of these responses is in the genetically determined chemistry of the brain, especially the primitive part of the brain called the limbic system. The limbic system is responsible for emotional behavior—the way people feel—by generating “gut reactions,” the most powerful drives, behaviors, and feelings, often the ones that feel beyond the control of consciousness. Deep in the limbic system are the roots of fear, aggression, lust, and pleasure.

If everybody had the same genes that built the same limbic system, and then had the same life experiences, all personalities would be the same. But limbic systems are different because genes are different. Experiences are different because we live in a world with so many possibilities. No two people, even identical twins raised in the same home, can share the exact same experiences, which is part of the reason for the unlimited variety in the second dimension of personality—character.

CHARACTER: LIVE AND LEARN


	Are you willing to endure personal sacrifices to make the world a better place? Or do you think it’s each person for himself?

	Do you usually accept people as they are, even if very different from you? Or do you want everyone to act the same as you?



These are aspects of character. People aren’t born with these beliefs, they acquire them—from parents, friends, teachers, and spiritual leaders; from doing things right and remembering how they felt, or doing them wrong and being punished.

The memories that form character are mediated by the cerebral cortex, which remembers people, places, and things and allows us to calculate, compare, judge, and plan. The reason that character is the most distinctly human aspect of personality is that the cerebral cortex underwent a dramatic burst in size and complexity in recent evolutionary history and is much larger and more advanced in humans than in primates and lower ancestors. The cortex is the manager for the rest of the brain, analyzing the world and deciding how to respond.

Although temperament and character might seem to be independent parts of personality, they are intertwined. The wonderful thing about character is its ability to modify temperament, to allow people to take advantage of the useful parts of temperament and downplay the less desirable biological tendencies or instincts.

At the heart of character is the concept of self. Do we see ourselves as responsible for our own actions or at the mercy of outside forces? Are we an integral part of society like Ralph or a “free agent” like Janice? Of all the things we learn and remember in life, the most important is who we are.

Although the initial responses to stimuli are determined by the largely inherited temperament, the way people interpret and act on those responses depends on the acquired character. In the case of a woman we’ll call Alexandra, going to a party was agony. She was a shy child who grew into a shy adult, but her job required frequent social engagements. In order to advance, she had to overcome her natural fear of social situations. At first, the effort was extremely stressful, but she found that the more she pushed herself, the easier it became. Doing something “against her nature” was rewarded with praise from her boss and actually started to become fun. In time Alexandra was able to reprogram her temperament so much that she came to regard social events with pleasant anticipation rather than dread.

WHAT ARE GENES FOR?

Alexandra was naturally shy largely because of her genes, but genes are not switches that say “shy” or “outgoing,” or “happy” or “sad.” Genes are simply chemicals that direct the combination of more chemicals. The chemical that makes up genes is called deoxyribonucleic acid, or DNA. It comprises simple building blocks called bases, of which there are just four different varieties: A, G, C, and T. The bases come together in long strings, and each DNA molecule consists of two of these strings paired according to the rule that A matches T and G matches C. DNA stores information in the order of bases. The DNA sequence “AGCT” means one thing, and the sequence “TCGA” something else, as different in meaning as “taps” and “spat.”

The information in DNA is converted into proteins, which are made of amino acids. Proteins are where the action is. The most important function of proteins is to act as enzymes that change one chemical into another. For example, it’s an enzyme that converts tyrosine, an amino acid found in many foods, into dopamine, a brain chemical that can make you feel active and excited. A different enzyme breaks down the dopamine into smaller molecules and thereby leaves you feeling more relaxed or even lazy. Different enzymes make and degrade the more than 300 brain chemicals that influence thinking, acting, and feeling.

The brain and body are built by DNA, and everyone’s DNA is pretty much the same. We all have 99.9 percent the same DNA as Michael Jordan, Albert Einstein, Elizabeth Taylor, Charles Manson, Julius Caesar, Julia Child, and Jules Verne. All of them and everyone who has ever lived have the same 100,000 or so genes, which are organized into the same 23 chromosomes.

But “pretty much the same” is not exactly the same. There are differences in DNA—about 0.1 percent, or 1 bit out of every 1,000. Considering that there are 3 billion chemical bases in question, the differences matter. Where Michael Jordan’s DNA says “G,” Michael Jackson’s may say “C,” and Andrew Jackson’s said “T,” while Jack the Ripper’s said “A.” There are roughly 3 million such differences between individuals, and these differences are responsible for all the inherited aspects of the variations among people, from eye color to height to personality or intelligence. It’s hard to believe that such a tiny difference—one-tenth of 1 percent—could make such a great difference in how people turn out, yet this percentage is actually an exaggeration. Many of the 3 million variations don’t mean anything as far as we know, so there are even fewer differences that matter.

If you still don’t believe that 0.1 percent of DNA could be responsible for so many differences, consider the fact that human DNA differs from chimpanzee DNA by only 1 to 2 percent; your DNA and a chimp’s are at least 98 percent the same. Yet this seemingly “fine print” of DNA instructions is the reason humans can do calculus, compose poetry, and build cathedrals, while chimps pick bugs off each other and eat them. Humans have pretty much the same DNA as a chimp because that’s where we came from; and the chimp is close to the ape because that’s where he came from; and so on down the line to fish and reptiles and even single-cell organisms such as yeast. This evolutionary conservation has a beneficial side effect: we can often figure out what a human gene does by looking at a similar gene in simpler organisms.

One of the most common misconceptions about genetics is that there are genes “for” things. Some people have the genes “for” breast cancer, shyness, blue eyes, and so they must have the disease, condition, or trait. This is what people tend to think when they hear about a gene “for” depression, or a “gay gene,” or “obesity gene.” If that were true, it would be easy enough to undergo testing to see what genes you have, and therefore what you ought to worry about. That’s not the way it works. Everyone has a “mood gene,” and a “sexual orientation gene,” and a gene that regulates body weight. The difference is that the genes come in different varieties or flavors.

For example, maybe the “mood gene,” which everyone has, makes a receptor protein that responds to the hormones released under stress. Maybe the only difference between two people is that one has a gene with T at position 4,356, whereas the other person has a C at the same spot. That might be enough to affect the strength of the electrical current flowing through the cells, so the same amount of hormone produces a gentle buzz in one person and a walloping jolt in another. That single detail—1 letter out of 3 billion—could mean the difference between a mostly cheerful person and one who is easily depressed. Both people have the same gene, but the fine print makes all the difference. Imagine a room filled with 30,000 books. Here the difference would be the equivalent of a single letter in a single book.

BEHAVIOR GENETICS

We know that DNA makes unique brains, and each brain develops in a unique environment to form an individual personality. The question is whether the differences in DNA make us different. Searching for the answer is the science of behavior genetics.

Behavior genetics is so new that the first professional journal in the field appeared just 27 years ago—a heartbeat in the history of science. Its roots, however, go back a century to Francis Galton (1822–1911), a British biologist who was a cousin of Charles Darwin. He was fascinated by genius, perhaps because he himself was a child prodigy who could read and write before he was three and grew into a remarkably talented adult.

Galton’s famous experiment was to compare 35 twins who were “alike at birth” with 20 pairs who were “unlike at birth”—what we now recognize as identical twins and fraternal twins. He concluded that twins who were physically alike at birth grew up to be alike as adults—not just in their physical characteristics but in their personalities, intelligence, interests, and careers. Galton wrote, “There is no escape from the conclusion that nature prevails enormously over nurture when the differences of nurture do not exceed what is commonly to be found among persons of the same rank of society and in the same country. My fear is that my evidence may seem to prove too much, and be discredited on that account, as it appears contrary to all experience that nurture should go for so little.”

Galton’s work was discredited, but not for the reason he anticipated. He took his studies to what he considered the next logical step: improving the human race by breeding “good” stock like himself and weeding out the undesirables. Today he is often best remembered as the father of eugenics, a movement whose most infamous advocate was Adolf Hitler.

Galton was correct, however, about the significance of the two types of twins. Identical twins develop from a single fertilized egg and therefore are exact genetic replicates. Fraternal twins grow from separate eggs and are only as genetically similar as ordinary siblings. Thus by comparing the resemblances and differences between identical twins, fraternal twins, and unrelated individuals, it’s possible to calculate how much of a difference in a trait is caused by inherited factors. This is known as heritability.

The drawback in studying most twins is that they usually grow up together—in the same household, with the same parents, in the same neighborhood, in the same country, at the same moment in history—so maybe they are alike because they learned the same things. The solution is to look at identical twins who were separated at birth or shortly after. The most famous such study is the Minnesota Study of Twins Reared Apart, in which scientists have tracked down people who didn’t even know they were part of a pair. The resemblances between these twins can be truly eerie.

Jim Lewis and Jim Springer were identical twins who were separated at birth and reunited for the first time when they were 39 years old. At their meeting, they both were six feet tall and weighed 180 pounds and were so similar in appearance that strangers could rarely tell them apart. The physical resemblance was to be expected, but when the two men sat down to talk for the first time, they found some rather strange similarities. Both had been married twice, first to women named Linda and then to women named Betty. One had a son named James Alan, the other James Allen. As boys, they both named their dogs Toy. Thirty-nine years after they were separated, they both smoked Salem cigarettes and drank Miller Lite.

After meeting the Jim twins and studying hundreds of other such pairs, Thomas J. Bouchard, Jr., and his fellow researchers concluded that identical twins reared apart are nearly as much alike as twins raised together. This finding was so shocking when it was published in 1988 that some people refused to believe it. It didn’t seem possible that two people who had never met could be as similar as two people raised as brothers or sisters in the same home. The evidence, however, was strong, and it showed that genes not only help determine how we look, but how we act, feel, and experience life. In case after case discovered by researchers, nature won out over nurture.1

Amy and Beth were born identical twins, cloned from the same egg and sharing the same genes. At birth, they were given up for adoption to separate families, but they were tracked carefully for the rest of their lives. The new parents—in both cases Jewish families in New York State—were told that the little blond girls were part of an experiment, but not one that concerned twins. Amy’s family was much better off economically than Beth’s, but Amy’s mother was overweight and insecure, especially about her role as a mother, and she felt jealous of the pretty new baby. Beth’s mother, on the other hand, was bright, attractive, and full of love for her new treasure.

Amy never really fit in to her new family, and grew up with emotional problems. Even as an infant, she was cranky and needy, traits that changed only in how they were expressed as she developed from a difficult baby into a troubled adolescent. She “refused” to grow up, had difficulty learning, and suffered greatly as a rejected child.

Beth grew up in a loving family and was the center of attention from the moment she was brought home. Her parents doted on her and gave her all the love in the world. According to the theory that we are products of our environment, Beth should have turned out beautifully. Where her sister Amy might have had an excuse for her troubled personality, Beth had every advantage. But Beth fussed and cried as an infant, just like Amy. As a little girl, Beth was afraid of everything and fell behind other children. As an adolescent, she was impossible. Despite the apparent advantages of her home life, she turned out exactly the same as Amy, the sister she never knew. Like bullets fired from the same gun, the girls followed trajectories that were remarkably similar.

The story of Beth and Amy is unsettling because parents want to think we have a role in how our children evolve, and we all want to believe we are the product—at least in part—of our own free will. The good news is that parents do have a role, and individuals do have a say in the type of people they become. Even Galton himself didn’t believe he was a genius solely because of his blood. If he had been denied any contact with humans as a child, he likely would have been regarded as retarded or feral. If he had been brought up in a lower-class household, he might have ended up as an exceptionally clever butler—but he never would have been called “Sir.” On the other hand, if Galton had been born with a less extraordinary set of genes, no kind of upbringing would have produced such an extraordinary scientist.

The advantage that we have today is that our understanding of genes is growing so quickly. Understanding genes does not mean resigning ourselves to some preprogrammed fate. This is a tool for liberation, a scientific window into the soul. Yes, we are born with a certain genetic makeup. No, that doesn’t mean we have no control over our lives. No scientist, nor observant parent, really believes we are born as completely blank slates to be filled in by our upbringing. The key is the interplay between the hardware we are born with and the software we add. It’s not nature or nurture, it’s nature and nurture. In fact, it’s part of our nature to respond to nurture.

For years, however, one part of the equation has dominated. Nurture was considered far more important than nature. The study of personality was led by psychiatrists and psychologists who focused on the impact of childhood experience and trauma. According to these experts, understanding environmental influences was the only thing necessary to understand a human being. It was as if all people were identical, except for the experiences that shaped them. What’s more, the same experience was supposed to affect each person the same way. A loss, an abuse, a distant father, or a smothering mother produced predictable, quantifiable, and comparable results in all people.

This theory is not only stupid but cruel. People are different because they have different genes that created different brains that formed different personalities. The real breakthroughs in understanding personality are not occurring on leather couches but in laboratories. Some of these new findings from labs around the world are explained here for the first time. The lessons can be applied to your own life and to the lives of your children.

Understanding the genetic roots of personality will help you “find yourself” and relate better to others. The knowledge can help you in relationships and at work. It should also ease the burden a little on parents obsessed with providing the best environment for their children. Giving children love and knowledge is as essential as giving them food, but at some point, parents must understand that children are already on a path beyond anyone’s choosing. Children are who they are, and parents are better off getting to know their own children than trying to mold them into some ideal created out of thin air. Children are to be discovered as well as shaped; they should be allowed and encouraged to develop to their own potential. People are unique from the moment of conception, they do not begin as indistinguishable lumps of stone sculpted by life into individuals. Each of us is born into the world as someone; we spend the rest of our lives trying to find out who.


ONE
THRILLS

Getting High on Life


Thrills and pills and daffodils will kill.

—THE ARTIST FORMERLY KNOWN AS PRINCE



Charles O’Rourke walked into the room like he owned the place. He had sandy hair, a craggy chin, and dark wraparound sunglasses. His impeccably tailored suit hung easily from big shoulders. He moved like a leopard, never stopping, agile and alert. He filled the room with his presence, sending out a powerful message: I’m in charge here.

By day, Charles, 42, was a stockbroker. His clients were like him—young, rich, and planning to make more money, lots more. They were not patient and they didn’t mind a little risk. In fact, it was the risk they liked. They called Charles every day looking for the big tip, the one piece of information they could parlay into a fortune. Charles worked the phones, calling middle managers of companies he followed to get on the inside track. Some days he couldn’t bear to be in the office, so he’d drive out to a high-tech industrial park. There were a couple of companies he was tracking, and he liked to check them out firsthand.

The thrill of the market was what attracted Charles, not so much the money. The money was nice, but he liked the chase. The ticker made his heart pound fast, and he rode its ups and downs like a jockey. He lived for excitement. His pace during the weekend was no different; only the setting changed. He had a red convertible, buffed to a loving shine and fitted with a rack to carry a windsurfer. At the beach, he would head straight into the waves, cutting through the water toward the horizon. He surfed until his arms ached and his legs trembled. He loved how the salt tingled his taut skin, red from the sun and glowing from exercise. At night, he partied with friends, getting recharged for the next day. He couldn’t wait to get up on Monday morning to jump back into the market.

Charles had a younger brother who lived in the Northeast. Not a glamorous location, but a pleasant enough city. The brother, whom we’ll call Michael O’Rourke, rented a little apartment that was inexpensively decorated but meticulously clean. His pride and joy was a window box filled with geraniums. He loved to sit alone at the kitchen table, sipping herbal tea and watching the little plants take the sun. Michael lived less than half an hour from where he and his brother had grown up. Charles had moved to the West Coast, but not Michael; there was no reason to go so far away. He knew his way around and had a few friends and relatives nearby; he felt comfortable there.

Michael, 28, looked like a young and somewhat slimmer version of Charles: the same rosy complexion and reddish hair, even the same easy smile. He dressed casually in button-down shirts and corduroy pants. He was in graduate school studying to become an elementary school teacher. He had been studying to be a microbiologist, but switched to teaching because he found science was too stressful. He didn’t smoke and drank infrequently. He didn’t windsurf but he liked to jog, alone and when the streets were deserted. His idea of a fun weekend was to visit the local museums, though he always waited for the week after an opening when the exhibit was likely to be less crowded.

Charles and Michael were born of the same mother and father and were brought up in adjoining rooms in the same, big old house. They grew up in the same neighborhood, went to the same Catholic church, and attended the same parochial schools. Yet Charles always had a strong appetite for thrills, adventure, and the unknown, whereas Michael preferred peace, quiet, and the familiar. In interviews, neither complained about lacking anything, and both were positive about the future. When asked about the differences between them, they laughed and said they always had been different, since they were boys. Asked if they would trade lifestyles, both vehemently said no. Each liked and respected the other brother, but there was no way Charles could live like Michael, or vice versa.

Charles got satisfaction from living fast. Michael was more contemplative. Charles was gregarious and always surrounded by friends. Michael preferred solitude and evenings home with a book. Yet both described themselves as content. Their satisfaction did not come from things outside them—the things they did or the people they saw—but from within. The real difference between them was not how they spent their time, but how their brains reacted to what they did. Charles and Michael were fundamentally different at the deepest levels of their personalities. Clearly, something was pushing Charles to try new things and rewarding him for doing them. He did new things because he liked novel situations and new challenges; he found pleasure in them. Michael, on the other hand, was rewarded for not experimenting. He built boundaries for himself and stayed inside them because he liked familiar things. Something was happening inside their brains to reward them for certain types of behavior.

The temperamental difference in Michael and Charles has been called a variety of names by psychologists.1 The term used by Robert Cloninger, a psychiatrist at Washington University Medical School in St. Louis, is novelty seeking, which he breaks down into exploratory excitability, impulsiveness, extravagance, and disorderliness. Marvin Zuckerman, the first psychologist to make an extensive study of the trait, called it sensation seeking, which comprises four related but distinct elements: thrill and adventure seeking, experience seeking, boredom susceptibility, and disinhibition.

Whatever it’s called, the trait refers to seeking novel sensations and experiences and the willingness to take risks. High novelty seekers find pleasure in varied, new, and intense experiences. They are not necessarily fond of risk, but they are willing to take risks for the reward of the new sensation. Low novelty seekers prefer familiar, conventional, and less intense experiences. They are not necessarily averse to risk; risk is irrelevant. They take comfort in the familiar, which entails no risk.

Although novelty seeking is a single temperamental trait, it can be expressed in many different ways. Physical thrill seeking includes the desire to participate in dangerous sports such as mountain climbing, surfing, or skydiving. Studies have shown that expeditionary climbers, parachutists, and ski instructors are higher than average for this aspect of novelty seeking, while volley ball players and joggers score low. Zuckerman even showed a direct relationship between a person’s novelty-seeking score and the speed he drives.

Experience seeking is a second dimension of the trait. Novel stimuli don’t necessarily have to be physical, they can be mental or social. New sensations can be found through the mind and senses, such as through avant-garde music and art, exotic travel, or counter-culture experiences. High scorers get excited about new ideas; they are unconventional or innovative. Low scorers are resistant to new ways of thinking; they are conventional. High scorers are eager to meet new people, but not necessarily to get to know them well. Low scorers prefer old acquaintances, even if they don’t like them much.

Novelty seeking also works in less obvious ways. Low scorers prefer simple and symmetrical designs: pyramids, crosses, or other geometrical shapes. High scorers like complex and asymmetric shapes, especially those suggesting movement. When it comes to nature paintings, low scorers like calm, tranquil scenes such as quiet lakes. High scorers want the drama of Constable’s Seascape with Clouds.

High scorers can’t bear repetitive experiences, routine work, or boring people. They will never watch a movie twice. High scorers get bored so easily that they will change the way they do things to avoid monotony, even if the change doesn’t improve performance. Low scorers won’t change even if the current method doesn’t work.

In one peacetime experiment, U.S. Army soldiers were asked to volunteer for a hazardous combat exercise. The men who volunteered were the ones who scored higher for risk taking. These would be ideal for commandos. Low scorers, on the other hand, might be better suited for an army in garrison that is more interested in order and discipline than in killing people and breaking things. For example, low novelty-seeking soldiers had the best performance when asked to carefully monitor the position of objects on a computer screen, skills that would be valuable for sentries or radar operators. They were less deterred by boredom and were good at repetitive tasks.

Disinhibition and impulsiveness are the final dimensions of novelty seeking and are the most important to the real-life problems of drinking, drug use, risky sex, and gambling. High scorers cannot control their impulses. Motto: Live fast, die pretty. Low scorers are better able to delay gratification. Motto: Early to bed, early to rise. High scorers live at the edge, spending their money and their energy to the max, consequences be damned. Low
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