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			Dedicated to my late mother, Judith Lustig Jenner (1934–2016), the inspiration for this book. My mother wasn’t a particularly happy person. A Depression baby, she had to grow up quickly, and was an adult by the age of four. She missed out on a real childhood, and spent the rest of her life trying to make up for it. To her, money was the route to happiness, and she didn’t want for it, but it never really made her happy. She certainly knew pleasures—in food and drink, in jewelry, in casinos, in exotic spots around the world. But few of her exploits or possessions brought her contentment. The only true happiness she knew were her children and grandchildren, and her eight-year relationship with her second husband, Myron Jenner, who was taken all too soon. Along the way and at the end, she also knew a large dose of pain and suffering as her body broke down from a debilitating neurological illness while her mind stayed as sharp as a tack. Rest in peace, Mom. I have no doubt that the happiness that eluded you in this world will be yours in the next.
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			INTRODUCTION

			Happiness is neither virtue nor pleasure nor this thing nor that, but simply growth. We are happy when we are growing.

			—JOHN BUTLER YEATS TO HIS SON WILLIAM BUTLER YEATS, 1909

			We were all children once. Like you, more chance than not, my greatest moments of happiness during childhood have stuck with me, and to this day continue to bring a smile, and sometimes even a tear. Childhood is a time of mind expansion—not just in knowledge but in experimentation, in inquisitiveness, in trying out new concepts and strategies. Childhood is supposed to be a time when the balloon of happiness soars high above the mundane. The tools of the trade for most kids were a peanut butter sandwich, a bicycle, and a bedtime story. I became a pediatrician, in part, to relive and help channel the wonder and delight involved in growth.

			Fast-forward four decades. Children still grow, but sadly in my pediatric clinic I now watch many of them grow horizontally rather than vertically. Some take medicines previously reserved for adults, like metformin for type 2 diabetes or benazepril for hypertension. And that balloon of happiness, that sheer wonder of it all, is now so deflated, there isn’t enough buoyancy for it to soar. Rather, in its place has been dropped some weighty pleasures of the mundane, in this thing or that. Standard issue now are Capri Sun, Netflix, and Snapchat.

			You might argue, well, that’s progress, that’s convenience, that’s technology, that’s our new instant gratification culture—buy a pleasure to increase happiness. But what if those pleasures, ostensibly developed and marketed in the name of increasing your happiness, actually did the opposite? What if they actually made you unhappy? What if they changed your brain so that happiness was sapped from you? What if today’s kids are actually canaries in the coal mine? What if these same brain changes extended to your coworkers, to your friends, to your family members, and to you? For better or worse? And better for whom?

			Pleasure and happiness are similar, as they both feel good. But Yeats knew they weren’t the same. Since the recording of time, philosophers have tried to wrestle these two positive emotions to ground. These two uniquely human phenomena have together and separately occupied outsized parcels of our consciousness, our literature, and our national and international discourse. While our philosophers and social commentators have spent the last three thousand years defining and redefining these two terms for us, something quite unusual and likely even sinister has befallen these related yet decidedly different positive emotions.

			These past forty years have witnessed the twin epidemics of the negative extremes of both of these emotions: addiction (from too much pleasure) and depression (from not enough happiness). Yet in these same forty years our knowledge of brain science has advanced to the point where these two emotions can now be dissected and parsed at a biochemical level. Did the uptick in prevalence of addiction and depression occur naturally? Separately? In a vacuum? Or under some form of outside pressure? What, or who, has ushered modern society into this new normal? What if all of Western society has been hacked, to profit a few at the expense of the many? And what if you didn’t even know you’d been hacked?

			“Hack” is a word with a relatively short history in our modern lexicon, with a fluid meaning. The first reference to a “hack” was at a meeting of the MIT (my alma mater) Model Railroad Club in 1955. At that time “hack” meant a “prank” whose perpetrators demonstrated style, resourcefulness, and whimsy in its performance. Stealing a car is a felony offense. Stealing a Boston Police Department vehicle, disassembling it, carrying each piece up five floors, and then reassembling it at the top of the Great Dome at MIT, complete with a life-size policeman mannequin and a box of doughnuts in the front seat—now that is a hack. More recently Silicon Valley types stole the word to denote clever solutions to difficult problems, known as “white hat” hacking. Yet “black hat” hacking dates back to 1963, when an unauthorized hacker remotely commandeered the MIT mainframe computer. As computers became more interconnected and more technologically advanced, less whimsical people started to create viruses to infect other computers, and hacking took on a much more ominous and sinister tone. As we all learned from the 2016 election debacle, today’s computer hacking encompasses three steps. Step one is phishing, where a seemingly benign yet imperative e-mail message with a disguised zipfile or URL is sent to an unsuspecting victim; if the message is clicked, that computer is rendered vulnerable and the hacker can gain entry. Step two is the insertion of some form of malicious code into the victim’s computer. Depending on the goals of the hacker, step three is the hijacking of something—for instance, the material stored in a computer’s memory (like Democratic National Committee e-mails), which is transferred to the hacker, who can use it to humiliate or blackmail; or the computer’s executable files, in order to hold the computer for ransom; or even the victim’s hard drive, which can be crashed and erased, the ultimate in malevolence.

			You say, well, that’s computers . . . What does this have to do with the human body or brain? How about everything? While human hacking does not occur via computer code, there are many ways to tinker with the human brain. Certainly drugs can do the tampering. How about cleverly disguised messages, disinformation, propaganda, and the newest method of tampering, fake news? Can these messages act like phishing? And what if one of these messages gains hold? Can these alter your brain? Or how about something as innocuous as food? All of the above.

			In this book I am going to develop separate and parallel scientific, cultural, historical, economic, and social arguments that our minds have been hacked. I will also demonstrate that this hack—the systematic confusion and conflation of the concepts and definitions of pleasure and happiness—has been inserted into the limbic system (the emotional part) of our brains, thereby precipitating a slow-motion crash of a substantial percentage (somewhere between 25 and 50 percent) of individuals and exacting a severe detrimental impact on our whole society. I will also demonstrate that this hack wasn’t accidental but in fact has been a plot—that is, the hack was not to just create mischief; rather, it was specifically designed and engineered with a profit motive. And, similar to the Russian hack of the 2016 presidential election, this plot has been and continues to be executed by private interests with governmental support.

			In order to convince the reader of each of these arguments, I will first lay out (in simple terms) the neuroscience of each of these two otherwise positive emotions, how they can sometimes appear similar, but more importantly how they differ, what underlies our experience of each one, and how they influence each other. I will then explain how the business community and government have taken advantage of this neuroscience to hack our decision-making capacity and alter our level of individual and collective well-being. But fear not: even though this plot is pervasive in all walks of life, there are ways to insulate yourself and fend off this hack. Because when we understand the neuroscience of pleasure and happiness, each one’s relationship to the other, and how they are manipulated by our current food, technology, and media environments, we can more accurately denote the causes—and in turn the treatments—for our own personal well-being, and for our twin societal scourges.

			I am not a psychiatrist or an addiction specialist. I am not a motivational speaker or a pop culture icon. I am not a Buddhist or a self-help guru. I am definitely not Dr. Oz or Dr. Phil, nor do I want to be: those guys have got their own problems. I am not a purveyor or user of psychoactive substances (although I’ve consulted with some experts for this book). I am not even a strict practitioner of all the precepts elaborated in this volume. And I certainly don’t have a corner on either the pleasure or happiness markets. Hell, I’ve got my own issues and baggage.

			I am a practicing pediatric endocrinologist (hormone problems in children) and obesity research scientist at UCSF, an academic medical center. Endocrinology is a profession that has morphed over the past three decades from one that previously generated great joy and satisfaction into one of the unhappiest occupations around. Burnout rates are at 54 percent of all doctors but 75 percent of endocrinologists. Our subspecialty takes care of patients with obesity who never get thinner and patients with diabetes who never get better, most of whom eschew the advice that we recommend and destroy their bodies and their minds in the process. The practice of endocrinology is particularly prone to mythology and quackery, because hormones are chemicals you can’t see. People can see the damage that smoking does to their lungs on X-rays, or to their hearts on catheterization. But you can’t see the hormones at work in obesity and diabetes. And so people don’t believe. For many people, not seeing is believing. And charlatans can make people not see anything they want.

			I’m not a conspiracy theorist by nature. A conspiracy would suggest corporate malevolence with collusion between industry actors, with intended malice and with government approval. Woodward and Bernstein had to connect many dots before the pernicious nature and the smoking gun of Watergate was revealed. It took whistleblower Jeffrey Wigand and the publication of the “tobacco documents” before officials could demonstrate that tobacco industry executives were engaged in a conspiracy to defraud the public. In The Hacking of the American Mind, I have a lot of dots that I must connect for you in successive chapters (biochemistry, neuroscience, genetics, physiology, medicine, nutrition, psychology/psychiatry, public health, economics, philosophy, theology, history, law). Although there are indications that some of the perpetrators (like tobacco) have colluded, or at least shared data and practices, I’m going to declare right now there is no smoking gun (other than smoking), and so I’m not going to stick my neck so far out as to say that there has been a conspiracy between different industries and the government to purposefully inflict malice on the public. Nonetheless, I will argue that there has been a plot by some industries to obfuscate the link between their products and disease, and to willfully confuse the concepts of pleasure and happiness with the sole motive being profit. I will then tie these seemingly separate strands together to convince the reader of the new alt-reality that has been manufactured by these industries. The science, the history, and the politics are strong enough to provide circumstantial and empirical evidence. In successive parts of this book, I will elaborate on each of these.

			The substance that got me started on thinking about nutrition, health, disease, and how our emotions are manipulated—the substance that revealed its hidden iniquities to me back in 2006—is sugar. Sugar is the other white powder. It was the science of sugar that showed me that the behaviors associated with obesity (gluttony and sloth) were in fact due to a change in biochemistry, and that the biochemistry was due to a change in the environment. You may have read my book Fat Chance, which asked two questions: Why are we all so fat and sick? And in just thirty years? Fat Chance is a treatise on the science of obesity and metabolic syndrome, and the implications that the science portends for people and policy. But it was understanding the brain science that allowed me to put the data together to form a unifying hypothesis, and that sparked the impetus for my efforts to educate the public—to debunk the myths surrounding the obesity epidemic, which had prevented policy makers from addressing the deficiencies of our toxic food environment, rather than ineffectively trying to modulate the behaviors that are the result of that biochemistry. This meant I needed to know the law surrounding public health in order to understand and impact policy. So in my sixth decade I went to law school.

			In the process of putting together the scientific argument in Fat Chance for nutrition and physical health, it became apparent to me that there is a wealth of information on the role of nutrition on outcomes related to behavioral health. Yet this information remains virtually unknown to most doctors and patients. Worse still, entire industries and governments have pushed hedonic (reward-generating) substances and behaviors on their unsuspecting populations for their profit, which has only caused further unhappiness. I also came to realize that some of the basic tenets of modern medicine were simply rubbish. They may sound right, but they do not stand up to scientific scrutiny.

			This book, The Hacking of the American Mind, is similar to Fat Chance in that it uses biochemistry to educate the reader about the toxic environment in which we currently find ourselves—and perhaps even more importantly, how we remain there. (As was true in Fat Chance, the punch line is that it’s not about personal responsibility, but only you can help yourself, because no one else will.) Because pleasure and happiness, for all their apparent similarity, are separate phenomena, and in their extreme function as opposites. In fact, pleasure is the slippery slope to tolerance and addiction, while happiness is the key to long life. But if we don’t understand what’s actually happening to our brains, we become prey to industries that capitalize on our addictions in the name of selling happiness.

			At this point it’s essential to define and clarify what I mean by these two words—pleasure and happiness—which can mean different things to different people.

			Merriam-Webster’s Dictionary defines “pleasure” as “enjoyment or satisfaction derived from what is to one’s liking”; or “gratification”; or “reward.” While “pleasure” has a multitude of synonyms, it is this phenomenon of reward that we will explore, as scientists have elaborated a specific “reward pathway” in the brain, and we now understand the neuroscience of its regulation. Conversely, “happiness” is defined as “the quality or state of being happy”; or “joy”; or “contentment.” While there are many synonyms for “happiness,” it is the phenomenon that Aristotle originally referred to as eudemonia, or the internal experience of contentment, that we will parse in this book. Contentment is the lowest baseline level of happiness, the state in which it’s not necessary to seek more. In the movie Lovers and Other Strangers (1970), middle-aged married couple Beatrice Arthur and Richard Castellano were asked the question “Are you happy?”—to which they responded, “Happy? Who’s happy? We’re content.” Scientists now understand that there is a specific “contentment pathway” that is completely separate from the pleasure or reward pathway in the brain and under completely different regulation. Pleasure (reward) is the emotional state where your brain says, This feels good—I want more, while happiness (contentment) is the emotional state where your brain says, This feels good—I don’t want or need any more.

			Reward and contentment are both positive emotions, highly valued by humans, and both reasons for initiative and personal betterment. It’s hard to be happy if you derive no pleasure for your efforts—but this is exactly what is seen in the various forms of addiction. Conversely, if you are perennially discontent, as is so often seen in patients with clinical depression, you may lose the impetus to better your social position in life, and it’s virtually impossible to derive reward for your efforts. Reward and contentment rely on the presence of the other. Nonetheless, they are decidedly different phenomena. Yet both have been slowly and mysteriously vanishing from our global ethos as the prevalence of addiction and depression continues to climb.

			Drumroll . . . without further ado, behold the seven differences between reward and contentment:

			
					Reward is short-lived (about an hour, like a good meal). Get it, experience it, and get over it. Why do you think you can’t remember what you ate for dinner yesterday? Conversely, contentment lasts much longer (weeks to months to years). It’s what happens when you have a working marriage or watch your teenager graduate from high school. And if you experience contentment from a sense of achievement or purpose, the chances are that you will feel it for a long time to come, perhaps even the rest of your life.

					Reward is visceral in terms of excitement (e.g., a casino, a football game, or a strip club). It activates the body’s fight-or-flight system, which causes blood pressure and heart rate to go up. Conversely, contentment is ethereal and calming (e.g., listening to soothing music or watching the waves of the ocean). It makes your heart rate slow and your blood pressure decline.

					Reward can be achieved with different substances (e.g., heroin, nicotine, cocaine, caffeine, alcohol, and of course sugar). Each stimulates the reward center of the brain. Some are legal, some are not. Conversely, contentment is not achievable with substance use. Rather, contentment is usually achieved with deeds (like graduating from college or having a child who can navigate his or her own path in life).

					
					Reward occurs with the process of taking (like from a casino). Gambling is definitely a high: when you win, it is fundamentally rewarding, both viscerally and economically. But go back to the same table the next day. Maybe you’ll feel a jolt of excitement to try again. But there’s no glow, no lasting feeling from the night before. Or go buy a nice dress at Macy’s. Then try it on again a month later. Does it generate the same enthusiasm? Conversely, contentment is often generated through giving (like giving money to a charity, or giving your time to your child, or devoting time and energy to a worthwhile project).
				

					Reward is yours and yours alone. Your sense of reward does not immediately impact anyone else. Conversely, your contentment, or lack of it, often impacts other people directly and can impact society at large. Those who are extremely unhappy (the Columbine shooters) can take their unhappiness out on others. It should be said at this point that pleasure and happiness are by no means mutually exclusive. A dinner at the Bay Area Michelin three-star restaurant the French Laundry can likely generate simultaneous pleasure for you from the stellar food and wine but can also generate contentment from the shared experience with spouse, family, or friends, and then possibly a bit of unhappiness when the bill arrives.

					Reward when unchecked can lead us into misery, like addiction. Too much substance use (food, drugs, nicotine, alcohol) or compulsive behaviors (gambling, shopping, surfing the internet, sex) will overload the reward pathway and lead not just to dejection, destitution, and disease but not uncommonly death as well. Conversely, walking in the woods or playing with your grandchildren or pets (as long as you don’t have to clean up after them) could bring contentment and keep you from being miserable in the first place.

					
					Last and most important, reward is driven by dopamine, and contentment by serotonin. Each is a neurotransmitter—a biochemical manufactured in the brain that drives feelings and emotions—but the two couldn’t be more different. Although dopamine and serotonin drive separate brain processes, it is where they overlap and how they influence each other that generates the action in this story. Two separate chemicals, two separate brain pathways, two separate regulatory schemes, and two separate physiological and psychological outcomes. How and where these two chemicals work, and how they work either in concert or in opposition to each other, is the holy grail in the ultimate quest for both pleasure and happiness.
				

			

			The Hacking of the American Mind will not just elaborate how reward and contentment work on a biochemical level, it will show what the differences between them mean for your personal and mental health and for the health of our society. However, right at the start, I must acknowledge three caveats.

			First, the science of these two phenomena relies primarily on animal models. Who says depression in a rat is the same as depression in a human? Or even addiction, for that matter? Can rats become sex addicts?

			Second, most human studies that are available are correlative, not causative. Correlation is a snapshot in time. You can only say that two things are related to each other. And even that can be a stretch. Might they have nothing to do with each other? For instance, ice cream consumption correlates with frequency of drownings. Does that mean eating ice cream causes you to drown? Or do survivors of the drowned victim bury their sorrows in a banana split? More likely, we eat ice cream when it’s hot, we swim when it’s hot, and some unfortunate people drown when they swim. Just because there is a correlation, does that really mean there is a cause-and-effect relationship?

			There are other complications in interpreting human studies:

			
					
					It’s very hard to do causative studies on emotions and psychiatric illness. Determining causation means assessing the disease process over time. Few people have had magnetic resonance imaging (MRI) or positron emission tomography (PET) scans of their brains performed before their mental illness occurred.
				

					Many of the studies measure blood levels of these neurotransmitters. However, what is going on in the brain may be different than what is going on in the blood.

					Brain neuroimaging studies require special equipment; some involve radioisotopes and are therefore terribly expensive to perform and often not immediately available.

					It’s not just all dopamine and serotonin. Other neurochemicals do play major roles in how we think and feel, are part of these pleasure and happiness pathways as well, and thus complicate the picture.

					All of these pathways and neurochemicals are influenced by genetic, epigenetic (changes to the expression of DNA, not changes to the sequence), and experiential forces. Thus, what might be true for one individual may not be true for another.

					The science on serotonin was stymied for forty years by Congress and the FDA. I’ll expand on this later in the book. But it means we have way less information on the role of serotonin on behavior than we should.

			

			Third and finally, the connecting of our moods and emotions to rational public policy is complex, nuanced, and indirect. People can’t be told what to do. As a New Yorker, I admit that if someone tells me to jump, my first response is not “How high?” But to have even a remote chance to unhack our brains, first we have to recognize what the hack is and how it works.

			Part I will discuss the differences between reward and contentment, how their meanings have been confused and obscured, and how they indeed can be opposites. We will also start to explore what parts of the brain are involved in each experience. Part II will elaborate on the biology of reward and the science of dopamine. I will explain why the motivation for pleasurable experiences starts with dopamine but how too much of it can lead to aggression and irritability. There really can be too much of a good thing. It can even kill you. Throw on top of that some emotional stress, which aggravates the need for pleasure seeking, and you’ve got a great recipe for addiction. Part III will discuss the biology of contentment and the science of serotonin and how the reward and contentment systems overlap (or don’t). For instance, certain serotonin agonists (like psychedelics) can improve mood, while other serotonin-boosting medications (known as selective serotonin reuptake inhibitors, or SSRIs) treat depression. In Part IV, I will show how the perpetration of this “plot” has brought us to this place, from a personal, historical, cultural, and economic standpoint. In the last half century, America and most of the Western world have become more and more unhappy, sicker, and broke as well. Marketing, media, and technology have capitalized on subverting our brain physiology to their advantage in order to veer us away from the pursuit of happiness to the pursuit of pleasure, which for them of course equals the pursuit of profit. Fueling our quest for reward has only contributed to the epidemics of non-communicable diseases such as diabetes, heart disease, cancer, and dementia, which are eating away at our health, our health care system, and the fabric of our society. Lastly in Part V, I will offer simple solutions that all of us can employ to defend against the pernicious peddling of pleasure, and ways to mitigate the stress that drives both addiction and depression, so that we may be able to pursue our individual happiness to the fullest. I will explore how and why different modalities for taming dopamine and increasing serotonin work and how we can rethink our lives and our goals so we can enjoy health (more than we have now) as well as pleasure (sometimes) and happiness (all the time). But you can’t solve the problem until you know what the problem is. That’s what this book is about.

			Humans speak many languages, have varying standards of beauty, and worship at the altars of different deities, but their underlying biochemistry and what makes them tick is nonetheless the same. All our behaviors are manifestations of the biochemistry that drives them. To pull ourselves and our children back from the edge of this man-made abyss at which we now stand, we first have to understand the science.

		

	
		
			PART I

			
				A Few Fries Short of a Happy Meal

			

		

	
		
			1.

			The Garden of Earthly Delights

			Once upon a time we were happy. Then the snake showed up. And we’ve been miserable ever since. Hieronymus Bosch’s painting Garden of Earthly Delights (circa 1500) is a triptych housed in the Prado in Madrid. It is an allegorical warning of what happens when we squander our birthright of happiness divined from God in one garden and move on to the pleasures of the flesh in the next garden, with the inevitable result of eternal damnation. Figures. Our most lauded goal in life—to be happy—is seemingly an illusion, out of reach for us common folk. Except the rich aren’t any happier. Happiness seems to be a mirage, something to chase after, to keep us turning over rocks, kissing frogs, and trying to fit keys into the magic lock.

			But along the way, wandering through our own individual gardens of earthly delights in search of our seemingly unobtainable nirvanas, we’ve sure had a whole lot of fun. Or we’ve at least tried to. We buy shiny things, play Powerball, imbibe with friends or sometimes alone. So why are so many of us miserable? Are we destined just to sink further into the abyss of pleasure with no hope of extricating ourselves to find real happiness? Is it all futile? Lots of people have died trying to get to that magic place of contentment and inner peace, that thing called “happiness.” But if we can’t get there, what’s the point?

			What if I told you that happiness is right there in front of you, just behind the curtain of your own brain?

			To some, an argument over the difference between pleasure and happiness might seem like a straw man, a false argument not really worth having. Hey, they both feel good; why should you care? And pleasure is here, now. Happiness . . . maybe not so much, and not so soon.

			But it does matter. And not just to you but to all of society. Explaining the differences between these two otherwise positive emotions forms the narrative arc of this book.

			Terms of Endearment

			Pleasure takes many forms and has many synonyms: “gratification,” “amusement,” “indulgence,” “titillation,” “turn-on.” But the experience of pleasure is the visceral readout of activity of a specific brain area known as the “reward pathway.” In fact, pleasure is actually two phenomena in one. First, one experiences the motivation for a given reward. Second, one experiences the consummation of that reward as the visceral experience we call pleasure. For simplicity, I will call it reward so both the social science and the neuroscience can effectively be treated as one.

			The old adage goes, “Beauty is in the eye of the beholder.” Same for happiness. Happiness is in the brain of the experiencer. And it too has its own brain area, known as the “contentment pathway.” But as a philosophical concept, happiness has a long history and has been tangled up with the history of society for as long as there’s been society. Happiness consists of a grab bag of definitions that have changed and morphed over time.1 The root of the word, “hap,” means luck. And we see this etymological root in other words relating to chance occurrence: for instance, happenstance or perhaps. Early societies weren’t very happy; after all, with famine, plague, and war, they had a lot to be unhappy about. Happiness was chance, fleeting, and seemed to alight on only a select few in any given society.

			The God Factor

			Religion has been the arbiter of both pleasure and happiness since there was religion. By no means is the brief history that follows meant to be exhaustive, but understanding where we came from can help us determine where we are going.

			The Jewish tradition says that the study of the Torah is the path to happiness, because “all its paths are peace,” and by following the law one could not help but achieve happiness. The Greeks are on record for jump-starting both the pleasure and happiness industries. In the third century BCE they wrestled the concept of happiness away from the concept of hedonism, the philosophy that said that the goal of life was net pleasure (pleasure minus pain). Aristotle expanded on the Jewish concept and argued that happiness consisted of being a good ethical person, a manifestation of reason and virtue, and coined the term eudemonia, a synonym for “contentment” (the concept on which this book is based). Zeno, the father of Stoicism, took this up a notch to say that unhappiness resulted from errors of judgment and that the true sage was immune to unhappiness; the converse of this was, of course, that if you were unhappy, you were no sage. Epicurus weighed in to say that happiness was a state of peace, absence of fear, absence of pain, and a life surrounded by friends—threads of which remain with us today.

			Then came Christianity, which said many things, one of which was that happiness will occur there and later as opposed to here and now. Life is unpleasant, but if you live it as an upstanding Christian, heaven awaits. Pleasure was the devil on earth, and pain in the form of humility and service was the path to a happy afterlife, a gift from God. Islam refined the concept to turning it into a struggle, the war between good and evil on earth, and one would be rewarded with happiness in the afterlife. And the Baha’i faith has its feet in both camps by stating that we humans are noble from the start and capable of continual spiritual growth both in this world and in the afterlife. So make the world a better place now and heaven a better place later.

			The Eastern religions take a slightly different approach, by establishing the methods for achieving happiness now rather than later, because there is no later—at least, not the heaven of Western theology. Hinduism proffered the theory of reincarnation as a means of “getting it right”—that the goal of religion was to adhere to a way of stopping the process of death-rebirth (so you don’t come back as a frog). Buddhism added specific practices allowing us to break free of this cycle to achieve “nirvana,” or liberation. Thus, pleasure has historically been the cultural antagonist to achieving happiness. In terms of the science, nothing’s changed.

			Indeed, there is not one definition of “happiness.” What it means to be happy is quite different, depending on the times in which you live, your religious and cultural affiliations, and likely the language you use. For instance, some languages define “happiness” as “good luck and favorable circumstances” (i.e., out of your control), while in others “happiness” refers to “favorable internal feeling states” (somewhat in your control).2 Obviously, this makes it very hard to write about, because the definitions and the criteria for inclusion have been a moving target.

			Happy Endings?

			Happiness is what most people say they really want: the spouse who can manage those things you can’t; the house with the porch and the white picket fence; the two matched children (one boy, one girl) who get all the awards in high school and go on to Ivy League colleges; seeing the world with your family; having a retirement nest egg (I always liked the Prudential commercial with psychologist Dan Gilbert that states, “Retirement is paying yourself for what you like to do”); and growing old with your spouse without infirmity. Then again, most parents today simply wish for minimal psychiatric bills, no trips to rehab and no police record, good colleges on their children’s résumés, and offspring who are neither bullies nor bullied. Yet virtually any hallmarks of happiness are noticeably absent from most of our written history,3 in part because who’d want to read it? That’s kind of the point. Happiness is what we say we want. But reading about someone else’s happiness can get kind of boring. Lack of conflict doesn’t make for a very good page-turner or miniseries.

			Since the Renaissance, happiness has been the main stated goal of life, rather than being on good behavior to reserve yourself a seat in the afterlife. When asked their primary desire, people across the world, from the U.S. to Slovenia, have put happiness at the very top of their lists.4 But despite our five-hundred-year eyes on the prize, as a whole we consistently miss the target. The self-help section of any bookstore (that is, any bookstore that is left: their disappearance is itself a marker of our collective loss of happiness) is chock-full of tomes that explore the achievement, value, or consequences of pleasure or happiness in isolation of each other. The publication of books on happiness has become a lucrative niche market, to be sure.

			Pop Happiness

			In the twentieth century, Martin Seligman and his colleagues on the beaches of Mexico birthed an entirely new field called “positive psychology,” which aims to get us to focus on what is right with our lives rather than what is wrong. Positive psychology studies positive emotions, positive traits, and positive institutions in an attempt to make your life more, well, positive. The idea is to capitalize on your strengths rather than to emphasize your weaknesses or detriments. (To lead a productive and fulfilling life, you can take an online authentic happiness test.)5 Seligman argues that your happiness is based on who you are intrinsically, voluntary actions, and your circumstances. Tal Ben-Shahar’s Positive Psychology class has been and continues to be the most subscribed undergraduate lecture course at Harvard University (maybe because it’s an easy A?). Clearly, intelligence and youth don’t guarantee happiness.

			Sonja Lyubomirsky takes positive psychology even further by breaking the driving forces of happiness into a pie chart: she states that happiness is 50 percent genetics (set point), 40 percent up to your own behaviors, and 10 percent environment (national or cultural region, demographics, gender, ethnicity, experiences, and other life status variables such as marital status, education level, health, and income).6 More recently studies put the heritability of happiness (i.e., satisfaction with life and well-being) somewhere between 32 and 36 percent.7 One genome-wide analysis found two genetic variants associated with subjective well-being (i.e., contentment),8 while yet another report suggests there are at least twenty more,9 which implies that we won’t be genetically engineering happiness very soon. The argument that your state of happiness is only 10 percent based on your circumstances/environment becomes difficult to parse considering that we live in our environments 24/7 and are constantly barraged with commercials of what we need to be happy.

			Numerous pop psychology books have popped up, arguably because people want to know how to get happier. Each of these books views happiness as one phenomenon, and most confuse pleasure with happiness. Until you can distinguish the difference between these two emotions, you can’t recognize either one as unique and you can’t understand, let alone fix, the problem for yourself or for your family.

			One Origin of the Confusion

			If you google “happiness,” here’s what you get: “pleasure, joy, exhilaration, bliss, contentedness, delight, enjoyment, satisfaction, contentment, felicity.” Note the conflation of the concept of pleasure with the concept of happiness in this definition. Where did this conundrum come from, anyway? Who conflated pleasure with happiness in the first place? And how is it that governments and businesses have been able to harness this confusion for their own purposes? (See Chapters 13 and 14.) Here’s one quick and dirty explanation of how words make all the difference. Aristotle argued “the pursuit of happiness and the avoidance of pain is a first principle; for it is for the sake of this that we do all that we do.” Enter eighteenth-century political philosopher–economist Jeremy Bentham. Bentham was a curious fellow hell-bent on quantifying and scientifically explaining individual human experience by constructing a tally sheet of happiness. He might be called the godfather of utilitarianism, the term John Stuart Mill coined in the nineteenth century to describe the philosophy of increasing net world happiness as the primary goal of human existence. Bentham argued that each person should consider others’ welfare as seriously as his own. But in the process, Bentham bastardized Aristotle: “Nature has placed mankind under the governance of two sovereign masters, pain and pleasure, and that just happens to be a fact . . . benefit, advantage, pleasure, good, or happiness, all of which ultimately comes to the same thing.” Under Bentham’s rubric, anything that minimized pain and maximized pleasure by its very nature increased happiness. Carrying Bentham’s rubric forward into the neuroscientific age, anything that triggers dopamine or opioid release and action (see Chapter 3) would equally qualify as generating happiness.

			Even academics have confused the concepts of pleasure and happiness. For instance, the Stanford Encyclopedia of Philosophy states that there are two separate “accounts” of happiness: (1) hedonism (maximization of pleasure), and (2) the life satisfaction theory,10 giving them both equal standing. What? Since when is hedonism even in the same room as happiness? Aristotle would be turning over in his grave.

			Now that you understand the history of the words themselves, how they have been confused with each other, and how even pop psychologists and Google can’t tell the difference, let me now make clear how I am defining them, because the brain science says so. For the rest of this book, pleasure, derived from the French plaisir for “to please,” is defined as the concept of gratification or reward. The keys to this definition are: (1) it is immediate, (2) it provides some level of excitement or amusement, and (3) it is dependent on circumstance. Conversely, happiness is defined as the Aristotelian concept of eudemonia—that is, “contentment” or well-being or human flourishing, or, as in the introductory quote from Yeats, “growth”—physical and/or spiritual. The keys to this definition are: (1) it’s about life, not the afterlife, (2) it’s not prone to acute changes in one’s life, and (3) it is unrelated to circumstance, so anyone can be happy, not just the rich and the powerful.

			Unraveling the Threads

			These two similar yet conflicting aspects of our neurobiology interact with each other, and it is this interaction that serves as the fulcrum on which our lives, our self-worth, and our internal compasses are balanced (see Chapter 10). Our current collective wisdom does not distinguish between reward and contentment at the etymological level, and fails to acknowledge the personal and societal consequences of mistaking one for the other at the biochemical level. And there are consequences, to be sure. That’s what this book is all about. Because chronic excessive reward eventually leads to both addiction and depression; the two most unhappy states of the human condition.

			This confusion also belies the basis for many of today’s most successful marketing strategies (see Chapter 13). Over the past forty years, the dark underbelly of American enterprise has waged war on the American psyche. City College of New York sociologist Nicholas Freudenberg coined the term “corporate consumption complex” for the six biggest industries that sell us various hedonic substances (tobacco, alcohol, food) and behavioral triggers (guns, cars, energy).11 Add to that the consumer electronics sector, which further takes advantage of our neurobiology, and wrap it all up in some slick Madison Avenue packaging, and you have an unbeatable recipe for corporate profit. In fact, their recipes are continuing to improve: as the science of reward is elaborated and becomes more precise, new techniques in neuromarketing are now becoming mainstream. And as corporations have profited big from increased consumption of virtually everything with a price tag promising happiness, we have lost big-time. America has devolved from the aspirational, achievement-oriented “city on a hill” we once were, into the addicted and depressed society that we’ve now become. Because we abdicated happiness for pleasure. Because pleasure got cheap.

		

	
		
			2.

			Looking for Love in All the Wrong Places

			You’re probably thinking to yourself, What makes this guy think he knows what’s going on in my mind? I’m in charge of my own thoughts and emotions. Indeed, you are in charge of your own thoughts, which are yours and yours alone. But you share the process of emotion generation and its experience with every other human on the planet. Your feelings of reward and contentment are just downstream readouts of your neurochemistry.

			Before treating obese children, I trained for over sixteen years as a neuroscientist—six years cutting up and studying the brains of rats at the Rockefeller University in New York, and ten more years growing neurons in petri dishes at the University of Wisconsin–Madison and the University of Tennessee, Memphis. These years in the lab afforded me a unique view of the relationship between hormones and behavior. Take a neuron, throw a hormone on it (estradiol, testosterone, cortisol), and watch it go bonkers. Those effects I observed in the dish are the same things happening in your brain right now as you are reading this. You’re just a jumble of gap junctions, dendritic spines, axons branching, and synapses forming. Some of these connections happen due to current experience, but many of these brain connections are formed before we are ever born. These processes underlie aggression, passivity, maternal behavior, sexual orientation, and gender identity. Almost assuredly, this is why homosexual and transgender youth can’t “behave” their way out of it. They’re a result of their own neural connections, the result of what came before. But it derives from the same basic tenet: the biochemistry drives the behavior. Because the biochemistry always comes first.

			As a scientist, I don’t see behavior or emotion. Rather, I see neural pathways and biochemistry, and it’s the point of this book to get you to see them too. You see declining school performance. I see inefficient brain mitochondria. You see the diabetes pandemic. I see liver and muscle fat accumulation causing insulin resistance. You see drugs of abuse. I see presynaptic transporters and postsynaptic receptors. You see teenagers glued to their iPhones. I see dysfunction of their prefrontal cortex, the area charged with maintaining attention. You see economic stagnation and societal unhappiness. I see the limbic system, the primitive part of the brain with neural inputs and outputs that drive everything from joy and elation to depression and helplessness.

			You see the result. I see the cause. Treating the result never works; it’s too late, the horse is out of the barn. Plus, treating the result just papers over the real problem: the cause is still there. Treating the cause works. But you have to understand the cause before you can treat it. It’s like the wasps in your attic. Which is more effective: killing the wasps one by one, or destroying the wasps’ nest? You have to work upstream of the problem. Which means we’re going to need a very short (I promise) course in neuroscience.

			My Brain? That’s My Second-Favorite Organ

			There are hundreds of brain areas that have evolved to perform different functions. The parietal lobes are where touch is interpreted. The frontal lobes cause muscle movement. The occipital lobes are where we see. The temporal lobes are where we hear. But where do we laugh and cry? Where are joy and sadness and fear and disgust and anger felt? In this book we’re going to focus on the limbic, or emotional, brain. This system comprises a set of specialized structures deep within the brain, which are all interconnected. And those connections lead to stereotyped emotions in each and every one of us.

			The brain is made up of billions of neurons (nerve cells) that are in constant communication with each other through an elaborate neural network. Each neuron has a cell body that makes proteins so the neuron can stay alive, and neurotransmitters that allow neurons to communicate with each other. They each have dendrites, which are special appendages that receive information, on which there a number of receptors. Neurotransmitters and receptors can be described as floating keys that fit into specific locks. Each neuron also has one long axon, a special fiber that transmits this information. When a neural impulse is generated in the first cell, it pulses down to the end of the axon, which contains little packets of neurotransmitters (the keys) waiting to be released. The firing axon then shoots the neurotransmitters across the synapse to bind to the receptors (the locks) on the dendrites of the next cell.

			Throughout this book, we’re going to be talking about three specific limbic brain systems (see Figs. 2-1, 2-2, and 2-3).

			
				
					FIGURE 2: The brain’s limbic, or emotion regulation, system. The limbic system consists of three major pathways that send and receive chemical information that is translated into positive and negative emotions. The interplay between these three distinct pathways dictates both the perception of emotion and the resultant behavioral responses.
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						Fig. 2-1: The reward pathway utilizes the neurotransmitter dopamine to communicate between the neurons of the ventral tegmental area (VTA) and the dopamine receptors of the nucleus accumbens (NA) to generate the feelings of motivation that attend reward and learning.

					

				

			

			(1) The first system, the “reward pathway” (Fig. 2-1), is made up of neurons (brain cells that send and receive information) that synthesize the neurotransmitter (chemical for communication) dopamine in a primitive (you don’t control it, it controls you) nucleus (collection of like-minded neurons) in the midbrain known as the ventral tegmental area (VTA). When neurons in the VTA fire, they send their dopamine to another brain area called the nucleus accumbens (NA) to generate the feelings of motivation that attend reward. The NA is also a “learning” pathway—learning what feels good (shopping, alcohol, masturbation). Those neurons then release a set of neurochemicals known as endogenous opioid peptides (EOPs), which have the same effects on the brain as morphine and heroin do, and which generate the feeling of pleasure or bliss.
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				Fig. 2-2: The contentment pathway utilizes the neurotransmitter serotonin to communicate between neurons of the dorsal raphe nucleus (DRN) and multiple sites throughout the cerebral cortex, where the brain interprets impulses as “good” or “bad.”

			

			(2) The second system is the “contentment pathway” (Fig. 2-2). A different primitive area in the midbrain called the dorsal raphe nucleus (DRN) contains neurons that produce serotonin and fan out to distant sites all over the cerebral cortex, the thinking part of the brain, where you process experiences and make judgments like “That’s good” or “That’s bad.” Serotonin acts in different ways on different neurons, depending on each neuron’s function and the type of receptor (a specialized protein that receives and binds with the molecule, to alter the firing of the next neuron) that sits on its surface.

			
				
					[image: ]
				

				Fig. 2-3: The stress-fear-memory pathway consists of four areas. The amygdala, or your stress center, is in communication with the hypothalamus (at  the base of the brain), which controls the stress hormone cortisol. The hippocampus, or your memory center, interprets memories as both good and bad. The amygdala and the hippocampus are reciprocal to each other. The fourth area is the prefrontal cortex (PFC); this is the wise area of the brain that inhibits behaviors that put you at risk. These four areas together keep your outward behavior in check.

			

			(3) The third brain system is the “stress-fear-memory pathway” (Fig. 2-3). There are four areas of the brain involved in this pathway. The amygdala is your stress or fear center. It is a walnut-shaped area, one on either side of the brain. When you’re in a dark alley, your amygdala is going gangbusters. The amygdala is in communication with three other areas. The hypothalamus, at the base of the brain, controls all the hormones of your body, including the stress hormone cortisol, which prepares your body for extreme duress. It also sends messages to your sympathetic nervous system (the fight-or-flight response) to get ready and your vagus nerve (the vegging, chillaxing nerve that slows everything down) to stop firing. The hippocampus is your memory center. It’s where you lay down memories, both good and bad. The amygdala and the hippocampus are reciprocal in that when your amygdala figures out that an experience is not a good one, that information ends up stored in the hippocampus (“I’ve seen this movie before”). The pain of that hot stove from your childhood resides here, as does the last horror movie you saw. And finally the fourth area is the prefrontal cortex (PFC); this is the wise area of the brain that keeps you from doing stupid things again, like insulting your boss, or going to another horror movie. These four brain areas together keep your emotions from overwhelming your ability to think straight and your outward behavior in check.

			These three pathways generate virtually all human emotion, and in particular those of reward and contentment. The motivation for reward is experienced when the dopamine signal reaches the NA. A host of different stimuli (power, gambling, shopping, internet, substances) generate signals of reward, but that internal feeling of reward is pretty much the same whatever the trigger. This is why virtually any stimulus that generates reward, when taken to the extreme, can also lead to addiction. You can get addicted to a drug, but you just as easily can get addicted to a behavior, such as gambling or internet use.

			Conversely, while experiencing happiness is predicated upon sending the serotonin signal, the actual interpretation of that signal isn’t as simple. It also depends on the receptor that is receiving that signal, which changes how you experience it. This is why the positive emotions derived from listening to certain types of music have a different quality from the ones experienced when graduating from college, which are different from the ones triggered by building a home for Habitats for Humanity. And this is very likely why there are so many different definitions of happiness—many different on-ramps, many different roads, many different speed limits—but only one destination for contentment. Other positive emotional phenomena, such as joy, elation, rapture, and the mystical experience, likely take the same roads but end up taking different exits.

			The Would-Be Wonder Drug

			To convey the nature of, and the difference between, these two emotions of reward and contentment, and how these emotions have been hacked, I must first convince you that that these and other emotions are rooted in the workings of the brain. So let me now give you two examples of the power and scope of these three pathways on your emotional state, and how manipulating them either externally (using a drug) or internally (through a wayward passion) can take a simple positive emotion and turn it into a weapon of mass destruction. I offer you Exhibit A: rimonabant.

			If it weren’t for reward or the promise of it, we’d all commit suicide due to deep and inconsolable misery. This hypothesis was put to the test a decade or so ago with the release in Europe of the anti-obesity drug rimonabant (Accomplia, Sanofi-Aventis). This medication looked extraordinarily promising right up to and through its approval for general use by the European Medicines Agency (the European equivalent of our FDA). The first endocannabinoid antagonist, rimonabant was the anti-marijuana drug. As it turns out, many of the brain pathways outlined above possess a receptor for tetrahydrocannabinol (THC), the active compound in marijuana. When THC binds to this receptor, known as the CB1 receptor, it heightens mood and alleviates anxiety, which partially explains why people become so giddy when they smoke pot; it also heightens the transduction of pleasure, which explains why so many pot smokers have sex after they partake; and it explains why people get the munchies afterward. Why would Mother Nature put a receptor for marijuana in our brains anyway? As it turns out, we make our own endogenous brain compound, called anandamide, which naturally binds to that CB1 receptor and which keeps us eating and renders most of us semi-functional in social groups, even if we’re not smoking pot. But in those who toke, anxiety is thrown to the wind along with every inhibition it suppresses, leaving plenty of room for pleasure.

			Rimonabant blocks this CB1 “feel good–munchies receptor.” This drug was approved by the European Commission in 2006. As a weight-loss drug, it worked very well and mitigated the co-morbidities of obesity.1 The data were incontrovertible. Lots of people lost lots of weight. Their appetites went down and they stopped eating junk food. They lost all interest in food; it just didn’t provide pleasure anymore. In fact, they derived no pleasure from anything. Rather, their anxiety increased markedly. For five years prior to approval, rimonabant was all anyone in the obesity field could talk about. Rimonabant was going to be “da bomb.” And then it bombed: European post-marketing data showed that 21 percent of the people who took it became clinically depressed, and many of them committed suicide. Sure, you will lose weight if you don’t get pleasure from eating. But you also lose your motivation for any reward, which means you lose your motivation for life. Suffice it to say, it was rapidly withdrawn from the European market and the U.S. FDA never approved it.

			What does the rimonabant lesson teach us? First, it clearly demonstrates that the biochemistry drives the behavior—and the emotions. Rimonabant, by blocking the CB1 receptor, led many into clinical depression, and led to suicide in a few. Anxiety is one of the chief antagonists to both reward and happiness. No wonder marijuana use has skyrocketed, to take the place of alcohol as the preferred method to reduce anxiety,2 leading to its legalization in many states. After all, which is more dangerous to society at large, marijuana or alcohol? Since most statehouses are now controlled by baby boomers, the switch is not surprising. Second, it shows us that reward-seeking behavior is a double-edged sword. It’s the factor that ensures the survival of the species, but it clearly doesn’t ensure the survival of any one individual. In fact, just the opposite. Stifle pleasure (with rimonabant) and we plunge into the depths of despair—yet too much pleasure, which we will learn in Part II, is the underpinning of the addiction response, and also can drive us to the depths of despair. You can think of reward as having a bell-shaped curve (see Chapter 3). There’s a sweet spot in the middle. Anywhere else on the curve and you play with fire. And third, it shows us that things that interfere with the normal functioning of the limbic system will increase your anxiety, which will secondarily reduce your pleasure; and when pleasure is reduced severely, it can cause depression and even suicide. No pleasure means no happiness. Pleasure is the straw that stirs the drink. Happiness is the drink. Anxiety melts the ice cubes. We all need reward, because reward keeps anxiety at bay . . . for a short time. Since the rimonabant debacle, Big Pharma has conducted many forays into blocking the endocannabinoid system, thus far all coming up empty. On the other side, medicinal marijuana dispensaries are popping up like weeds.

			Not Feeling the Love?

			Now let’s turn our attention to a set of emotions with which virtually everyone has some level of experience—a set of emotions that clearly parse the difference between the reward and contentment pathways, and how conflation of the two can get you into some serious hot water. I offer you Exhibit B: love.

			“I love you, now let’s make love.” Two different statements, stemming from different biochemical reactions in the brain, with little in common except the word. Love is the harbinger and result of contentment; sex is driven by our need for reward.

			Amoeba engage in asexual reproduction. They don’t need a limbic brain system. They don’t even need a brain. But mammals do, and they can’t do it alone. They not only need a partner, they get off on it. Friction in and of itself is not necessarily a pleasurable experience, but throw in a few sex hormones and you can generate quite a party. And that’s why mammals have genital nerves that transmit what would otherwise be an unwelcome sensory annoyance anywhere else on the body as exciting foreplay instead. Even male rats engage in foreplay before copulation and their eventual intromission (the rat version of ejaculation). But this happens only under the influence of the male hormone testosterone. No testosterone, no interest. And female rats arch their backs to attention (known as lordosis) to allow for copulation whenever their flanks are stroked, but only under the influence of the female hormone estrogen. It’s the same with humans, minus the lordosis. Think about it. Why in the world would post-pubescent young adults otherwise endure the pain of possible rejection, the idle chitchat, the overpriced bar bill, the smelly pheromones, and the bad breath, if there wasn’t a really top-notch reward at the end of it? There had better be a big payout. All because of testosterone and estrogen. Before sex hormones kick in at puberty, it’s all cooties. And then it’s all angst. Again, the biochemistry always comes first.

			Love has been around for all of human history, hasn’t it? Maybe not . . . as Tina Turner admonished us back in 1984, “What’s love but a secondhand emotion?”—suggesting that it has hardly been a primary endpoint. While this sentiment may not garner me a top spot in the romantic bastion of chick lit, it really is all about the biochemistry.

			One of the seminal problems parsing the pathways of love is yet another etymological problem. The Inuit have fifty-six names for snow, but we have only one. Similarly, the Greeks had three words for love, which relate more closely to the biochemistry than our one word. Eros is the intense infatuation you feel
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