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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

e 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
pfishing, 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:

1. 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.

2. 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.

3. 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).

4. 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).

5. 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.

6. 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.

7. 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.
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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:

e 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.

e 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.

e 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.

e 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.
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The Garden of Earthly Delights

nce 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
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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,2 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.# 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.)> 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).® More recently studies put the heritability of
happiness (i.e., satisfaction with life and well-being) somewhere between 32 and

36 percent.” One genome-wide analysis found two genetic variants associated
with subjective well-being (i.e., contentment),® while yet another report suggests

there are at least twenty more,2 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,1? 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)..l 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.



Looking for Love in All the Wrong Places

ou’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
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resistance. Y ou see drugs ot abuse. | 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
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10CKS) ON tne aenarites oT tne 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.

Reward Pathway

Prefrontal
Cortex

Nucleus
Accumbens

Ventral Tegmental Area
(Dopamine cell bodies)

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—Ilearning 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.

Contentment Pathway
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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 (DRIN) 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.



Stress-Fear-Memory Pathway
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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.l 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,? 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 for your partner at the beginning of the relationship, often tied up in
sexuality, and based on testosterone, estrogen, and suspension of reality. It’s a
hot mix of increased dopamine in the reward pathway, but with a reduction of

serotonin in the happiness pathway.2 Biochemically, it resembles a transient
obsession. Philia is the more “chill” love you feel toward friends, family
members—the love (and frustration) you feel toward your parents and your
long-term spouse. The mediator of love between a mother and her children is a
different hormone called oxytocin and works through a different emotional
pathway unrelated to the three delineated in this chapter.# Animal studies where
oxytocin is either genetically knocked out or pharmacologically inhibited
demonstrate that an otherwise caring mother becomes completely disinterested



in her offspring, often to the point of allowing them to starve to death.2 We will
see in Chapter 14 how this pathway can be compromised by dopamine, even in
humans. And finally, agape is the love one feels for God, but when hijacked by
dopamine, resultant zealotry can lay waste to entire peoples in the name of

religion (see Chapter 16).2 So is love an emotion? Or is it just the outward
manifestation of some wayward biochemistry? Ultimately there’s no difference.

Using new imaging techniques like PET scanning, we can now peer into the
brains of people who are in love, i.e., infatuated. In this state, dopamine charges
like a bull into the china shop of the PFC, that part of the brain that’s supposed
to keep you on an even keel, so they become impulsive and aggressive (see

Chapter 4).Z At the same time, serotonin levels fall, reducing any feelings of
contentment that might modulate their angst. People suffering from infatuation
exhibit anxiety, stress, and obtrusive thinking—the emotions and the behaviors
of obsessive-compulsive disorder, a psychiatric condition associated with low

serotonin levels.8

Love Letters

Now some of you are likely saying, Wait, it’s the relationship, the meaningful
connection to a member of the opposite (or same) sex, that makes the process
worth it, and which drives the behavior. Obviously, you’ve never been on a
Tinder date. If you ever thought pleasure and happiness were the same, sex will
teach you otherwise. Sex brings reward to a relationship (dopamine) and can
mature into contentment (serotonin) if you’re lucky. But contentment doesn’t
drive survival of the species or evolution. Reward does. We don’t know if love is
uniquely human. We can’t tell if rats are happy. We don’t even know if primates
are happy. We do know they’re social. We know they congregate, and we know
they have alpha males and subordinates, which is a manifestation of their degree
of response to hierarchical stress. We know they demonstrate empathy, which
suggests they do have emotions. But we don’t really know if they’re happy or
what makes them happy. Nope, it’s reward that drives the primary DNA
directive, the survival of the species. Yet the contentment of being in a mutual
relationship is a bonus, albeit achievable only for some of us mortals. Consider
yourself lucky if you have access to this dividend. Studies of married couples



show that the contentment derived from the commitment of an interpersonal
union generates added individual benefit: people within such unions tend to live
longer and develop fewer diseases than those who have never married (odds risk

ratio 2.59) or those who are previously divorced (odds risk 3.10).2 Because it’s

actually about the feeling of social connection that comes with marriage. Those
with positive social connections and affiliation are happier, and they live longer
because of it.

Still, it’s hard to dig out and parse the differences between “love” and “in
love” from our human history or literature. Did Adam love Eve? I suppose
before she ate the apple, you could make a rudimentary case. After all, ignorance
is bliss. But afterward? No love lost there. You might try tracing the first literary
exhibition of love to Homer’s Iliad, which hinges on the love between Paris and
Helen—although a more careful reading suggests otherwise. After all, Helen was
already married, and the only reason Paris was enamored with her was because
Aphrodite promised him the most beautiful woman in the realm. Sounds like
Paris was suffering from a good case of infatuation rather than love.

Most writers conflate infatuation (or desire) with love on purpose. Infatuation
is dopamine, the revving of the reward system, the motivation; it’s the
phenomenon we are drawn to, in part because we can all identify: we’ve all been
there at least once. Infatuation is a big seller, the stock and trade of all those
romance novels, and the underlying appeal of Fifty Shades of Grey (2011),
which has one more kink going for it.

Love, on the other hand, is boring. It’s not bad—it’s just not a page-turner.
Oh, yeah, sure, I know, you’re going to throw Erich Segal’s Love Story (1970) in
my face and tell me that love sells just as well as infatuation. And I’'m going to
shoot that dead duck down by telling you that virtually every prizewinning novel
where love is the basis of the relationship ends up with one of the lovers six feet
under. Go ahead, pick your poison. Romeo did. How about Larry McMurtry’s
Terms of Endearment (1975)? Emma gets breast cancer. How about John
Green’s The Fault in Our Stars (2012)? Gus’s poison is chemotherapy for his
osteogenic sarcoma. Or if one of them doesn’t die, then one partner is in some
tragic accident and is paralyzed, like in the film An Affair to Remember (1957).
Nope, you’re going to have to work much harder. Infatuation sells because
infatuation is reward gone wrong, while long-term love equates with
contentment, and requires the protagonist to get killed or maimed to sell books
or movie tickets. The stage production of Into the Woods (1989) showed us all
that “happily ever after” isn’t so happy after all.



Perhaps this quote from Louis de Berniéres’s novel Captain Corelli’s
Mandolin (1994) best explains the difference between “love” versus “in love”:
“Love is not breathlessness, it is not excitement, it is not the promulgation of
promises of eternal passion, it is not the desire to mate every second minute of
the day . . . that is just being ‘in love’ which any fool can do. Love itself is what
is left over when being in love has burned away, and this is both an art and a
fortunate accident.”

Addicted to Love?

Robert Palmer posited in his 1986 video, “Might as well face it, you’re addicted

to love.”10 Hey, at least 30 million YouTube viewers bought it (those five
backup brunettes could addict anyone). OK, if infatuation is mediated by
dopamine, then could love actually be addictive? Brian Earp, a neuroethicist at
Oxford, also parsed this question by describing these two separate kinds of love.
First is what Earp called “acute love,” the feeling that characterizes being in
love, which is intensely emotional—in other words infatuation, or in the words

of romance novels, desirell—and which leads to alterations in brain chemistry
that resembles drug addiction, almost assuredly due to dopamine. And of course,
as a kind of addiction, being in love can have severe adverse consequences, just

as in true drug addiction.12 We read in the newspapers of the consequences of
rages of passion. The second form of love is what Earp calls a “mature” love and

which allows for social growth and cognitive learning,12 most likely driven by
serotonin. Thus love itself, the contentment that truly defines the emotion, is not
addicting.

Perhaps marriage is the most obvious institutional example of the
achievement of personal happiness today. Yet the role of love in marriage is a
relatively new occurrence. Historian Stephanie Coontz states that marriage grew
out of convenience to document legitimacy of offspring, obtain the most
powerful in-laws to make family alliances, and expand the family labor
workforce. After all, even today in some societies, marriages are still arranged
by the matchmaker. As Tevye remarks on life in 1905 Russia in the Broadway
production of Fiddler on the Roof (1964): “Love? That’s a new fashion.”
Marriage today isn’t even about marriage but the wedding. When girls envision



marriage from a young age, they think about the big day. The ring and the dress.
The stress of seating charts and picking the right photographer. The bridesmaids,
the DJ, the hot chafing dishes, and the open bar. That’s marketing designed for
your dopamine system, not serotonin, and not even necessarily directed at the
bride. Not enough thought is given to what happens after the credit cards are
maxed out and the flowers that match the dresses have wilted. The rock? That’s
the reward for the effort, not the long-term happiness.

The differences between infatuation and love are but one example of the
general dichotomies between reward and contentment. First is the experience of
the motivation, of the pursuit; this is often followed by the heightening of
visceral reward in the attainment of physical and sexual responses, often
followed by a consummation of the entire reward experience in the form of
sexual release. Ultimately over time is built a level of contentment and bliss that
comes from the social and spiritual connection.

Two different neurotransmitters (dopamine versus serotonin), two different
brain areas of residence (the ventral tegmental area versus the dorsal raphe
nuclei), two different targets of action (the nucleus accumbens versus the
cerebral cortex), two different sets of receptors, and two different regulatory
systems. But each influences the other, in ways that can reduce both pleasure
and happiness. When taken to their extreme, these two pathways can take you to
the highest mountain or the lowest valley—addiction, depression, and just plain
misery. The science in Parts II and III says so.



PART I




Desire and Dopamine, Pleasure and Opioids

ontrary to the theme song from the musical Carnival (1960), love does

not make the world go round. Rather, Cabaret (1966) got it right:

money makes the world go round. Because money buys prestige and
power and sex and big toys. All of these boil down to the same thing: reward.
Regardless of the species, the motivation to attain reward (eat, fight, mate)
remains virtually intact and unchanged throughout evolution. It makes sense that
reward is a pretty strong and unflagging driver of emotion. There are myriad
rewards out there, many shaped by culture, religion, and/or reality TV. However,
the underlying, unflagging, and omnipresent truth is the drive to attain it. The
impetus to get out of bed is generally a quest for reward, whether it’s going to
work in order to pay the electric bill, or entering the fiery gates of Mordor to
destroy the One Ring. For me, it’s two cups of coffee.

Virtually every human endeavor is imbued with an inherent reward. Reward
has been the predominant driving force since Homo sapiens inhabited the planet.
In fact, reward has been a primary driver of personal and collective behaviors
since our vertebrate forebears emigrated from the primordial ooze. If we didn’t
like sex and food, we would never eat anything or reproduce. Reward is how
humans (and other species) get things done; it is literally survival of the species.

Manifestations of reward are evident in all measures of personal triumph (that
of business titans and/or presidents). Your salary is a general measure of your
competence—that is, the reward you provide to others, and that same salary is
your reward as well. And manifestations of reward remain the indices of
successful companies (quarterly report) and societies (gross domestic product).

Our society does not hurt from the inability to access reward. We’ve made it
our highest priority. Now it’s everywhere and ripe for the taking, and virtually
nobody needs any extra strategies other the ones they already possess to locate
and access it: you need go no further than social media, online porn, your

n .



drugstore, your liquor store, or your retrigerator.

Reward is first and foremost. Reward is the end. And sometimes reward
literally becomes your end. Because one reward is never enough. When reward
becomes the primary goal, overwhelming all else, the end consequence can be
addiction—perhaps the nadir of unhappiness. Therefore, understanding the inner
workings of reward is paramount to any discussion of personal or societal
benefit or detriment.

Can | Get a Double?

The reward pathway is where some of our most basic survival instincts, such as
eating and mating, are housed and expressed. The pathway and its mechanisms
are thought to have evolved to ensure perpetuation of the species: if there
weren’t some level of enjoyment to procreation, genes would never get passed
on. Despite the varied substances and behaviors that drive reward, the neural
pathways and signaling mechanisms are surprisingly similar for all of them.
Over the past thirty years, due to the coming of age of some novel biochemical,
molecular biological, pharmacological, and imaging techniques, scientists have
been able to piece together the drivers and the business end of the reward
system, and understand how it can be manipulated for good (and for bad).

Up until recently, the reward pathway was thought to be a one-way express
lane to pleasure. But new studies have revealed that the experience of reward is
actually two intertwined and conjoined pathways and experiences, with two sets
of neurochemicals and two sets of receptors. Although science can piece the two
apart, we humans tend to experience them either simultaneously or in quick and
rapid succession. The two phenomena can be summed up as: (1) motivation or
desire, mediated by the neurotransmitter dopamine and its receptors. Dopamine
is responsible for the outward manifestations of “seeking” behaviors. This is
then followed by: (2) consummation or pleasure, mediated by a class of
neuromodulators called endogenous opioid peptides (EOPs, specifically beta-
endorphin, enkephalin, and dynorphin) and their receptors, collectively known as
opioid receptors. These pleasurable sensations that EOPs generate in the
consummation of reward are all experienced inwardly. Thus, on the outside
looking in, it’s the dopamine effect you see.

While there are several other brain peptides and neurotransmitters involved in
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raciiiranng e rewara response, TOr ease OT explanation, we can aistil te
discussion down to the trigger of the pathway: dopamine. Understanding
dopamine will be enough to explain how and when we jump the rails. To wit,
virtually all pleasurable activities (sex, drugs, alcohol, food, gambling, shopping,
the internet) employ the dopamine pathway in the brain to generate the
motivation. But too much dopamine starts the downward spiral toward misery. If
you can put “-aholic” on the end of the word (alcoholic, shopaholic, sexaholic,
chocaholic), then the dopamine pathway is in play.

Dopamine is the fulcrum on which reward tips your scale, or trips your
trigger, or floats your boat. The motivation pathway is a conduit between two
deep brain structures, the ventral tegmental area (VTA) and the nucleus
accumbens (NA) (see Chapter 2). It’s a signal from one brain center to another.
The cell bodies (the main part of neurons, also known as perikarya) that drive
the impulses we experience as motivation are located in the VTA, part of the
primitive brain over which you have no control. The VTA serves many
purposes, primary among them being dopamine production. These cell bodies
then send the dopamine signals to the nerve endings of a second set of neurons
that reside in the NA, as well as some others.

When we talk about dopamine and reward, we’re talking about the
communication between the VTA and NA neurons. The VTA makes the
dopamine and sends it across the synapse to the dendrites of the NA. There are
other neurotransmitters and hormones involved in modifying the dopamine
signal, but we can limit our discussion of motivation to just dopamine without
losing anything in translation.

Graded on a Bell-Shaped Curve

Dopamine is a Jekyll-Hyde neurotransmitter. Without it, you’re a laconic couch
potato; too much and you can get aggressive and paranoid. In other words, like
so many things in science and medicine, there is a sweet spot, an optimal level
within the dynamic range of experience where the system functions at its best.
This can best be illustrated with a bell-shaped curve, which one can travel along
backward and forward, depending on your physiologic and emotional state (Fig.
3-1). If you’re at the low end (on the left) of the bell-shaped curve, you have
little motivation for reward. A slight upswing to the right of a dopamine boost



can help you liven up your mood and experience excitement. But if you’re
already at the top of your bell-shaped curve, and you get that same dopamine
boost, it can result in a new transitional state that can be quite unpleasant.
Moreover, your current position on that bell-shaped curve can be changed by
your experiences with the many forces, including stresses and medicines, that
you are exposed to every day. Let me give you two examples.

Fun, Focus, Phenomenal

Reward

Estrogen Estrogen

Val'8Val Met"*Met

Lethargy D op amine Irritability "
Anti-psychotics Action Drugs
Genetics Stress

Fig. 3-1: Ring my bell—the curve of reward. The reward pathway functions optimally in
the middle of its dose-response curve. Less reward yields lethargy, while more reward
yields irritability. Antipsychotics (e.qg., risperidone), by blocking dopamine action, shift the
curve to the left, while dopamine transporter blockers (e.g., cocaine) shift the curve to the
right. Also, genetic polymorphisms alter your place on the curve. The Val**®*Val genotype
of the dopamine receptor shifts the curve to the left, while the Met***Met genotype shifts
the curve to the right. Obese people are right shifted, so more food, meaning more
dopamine, confers less reward.

(1) obesity. Obesity plays havoc with your dopamine system in very consistent
ways. If you’re obese, you’re already past that central optimum, on the right side
of the dopamine curve. Stress will push you even further to the right (see
Chapter 4). Then throw in a food cue (an advertisement for Oreos) and the



dopamine in your head becomes so blaring, you have nowhere to go but down.

The hormone leptin (which comes from your fat cells and tells your brain you’ve
had enough Haagen-Dasz) normally reduces dopamine firing in the reward
center (VTA)? and moves you leftward on the curve (I want ice cream—I ate ice
cream—yay, ice cream!).2 But when your neurons are leptin resistant,? as seen in
chronic obesity, leptin doesn’t work; it can’t extinguish that dopamine signal,
dopamine action stays high, and you’re on to your second, third, and fourth pint
—hoping for an ever-dwindling reward.2 (If you want to learn more about leptin
resistance and obesity, read my book Fat Chance: Beating the Odds Against
Sugar, Processed Food, Obesity, and Disease). Furthermore, some people have
genetic reasons for their obesity: their NAs are larger, and functional MRI shows
that their NAs light up more in response to food commercials than do those
people whose weights are normal,® thus driving increased interest in food.

(2) Estrogen. At least half of all women will tell you that their menstrual cycles
make them hormonal, playing havoc with their level of performance on simple
tasks and their working memory. Rising estrogen means rising dopamine. At the
time of ovulation, when estrogen level is at its peak, women can be either
focused and motivated, checking things off their to-do lists, or on the verge of
maiming their family members for forgetting to pick up the ice cream. Who’s
who and why? Which are you? Depends on where you start on the dopamine
bell-shaped curve, which is likely predetermined by genetics. Around 25 percent
of women start on the left side of the curve because they have the Val'*®*Val
genotype (the combination of genes on each set of chromosomes in each cell) of
the protein that chews up dopamine, meaning they have less dopamine hanging
around, especially in the prefrontal cortex, which is the executive planning and
rational part of the brain. When their estrogen rises before ovulation, it actually
shifts them to their optimal level on the curve, and they become clearer and

sharper.Z Another 25 percent of women spend the majority of the month at their
optimum dopamine levels on the curve. That boost in estrogen at ovulation
pushes them farther to the right of the curve, which can cause befuddlement,
irritability, and aggression. So if your girlfriend snaps at the smallest
provocation on a monthly basis (when she’s ovulating, and assuming she’s not
on birth control), it may be due to her having the Met">®Met genotype instead.



Get a Hit, Get a Rush

Not only is where you are on the curve important, but how much of a dopamine
signal you can generate will also impact your motivation response. There are
three separate modes of regulation to the dopamine pathway, and any one of
them can go haywire, skewing you to the left or to the right of the bell-shaped
curve, affecting your mood and behavior.

(1) Synthesis. Dopamine is made or synthesized in neurons of the VTA from the
amino acid tyrosine, found in many foods (Fig. 3-2). Ideally, the dopamine
concentration in the VTA is tightly regulated and balanced. Too much dopamine
can cause a myriad of problems, including psychotic symptoms. Doctors once
used drugs to reduce dopamine synthesis in schizophrenic patients. While
successful in ameliorating symptoms of outlandish thought, the drugs also
caused patients to feel severely depressed, and ultimately these medications were
removed from the market. Doctors have also used drugs that increase dopamine
production and/or its release in order to treat chronic depression. This has proved
to be helpful in some patients, but side effects for others include irritability,
aggression, and paranoia. Medications affecting dopamine production are still
being researched to help patients find that sweet spot on the bell-shaped curve.
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Fig. 3-2: Dopamine synthesis and metabolism. The amino acid tyrosine is acted on by the
enzyme tyrosine hydroxylase and receives a hydroxyl group to form L-DOPA. Next, the
enzyme DOPA decarboxylase cleaves off a carboxyl group to form dopamine. Dopamine
is cleared by the enzymes monamine oxidase (MAQO) and catechol-O-methyl transferase
(COMT).

(2) Action. After dopamine (the key) is released from the VTA axonal nerve
terminal, it travels across the synapse, where it binds to a dopamine receptor (the
lock) on the NA neuron, and excites it, causing the NA neuron to fire, thus
generating reward. The number of receptors determines the magnitude of the
reward. More functional dopamine receptors mean more chance that any given
dopamine molecule will find a receptor to bind to, and therefore more reward
signaling even in the face of less dopamine released. Like extreme couponing,
ideally you get more for less. But if the number of receptors is reduced, then
each dopamine molecule has less chance of finding a receptor to bind to, and
therefore will generate less reward. This is a non-specific phenomenon known in



medicine as the law of mass action,2 designed to limit each cell’s exposure and
vulnerability to chronic stimulation (see Chapter 4). It keeps everything in
check. Things that change the receptor number, like genetics and drugs, will
influence your position on the bell-shaped curve.

Some people harbor an alteration in the gene of their dopamine receptors,
making them less able to generate the same level of reward. As an example, Eric
Stice at Oregon Research Institute has studied the eating habits of patients who
harbor the TagA1 allelic variation of a dopamine receptor, which means that

they possess 30 to 40 percent fewer receptors than the rest of the population.2
They need more dopamine in the synapse to occupy fewer receptors, so they
need a greater amplitude of motivation to derive any reward from it. And as you
might expect, their dopamine receptor number inversely relates to their eating
behaviors and their weight gain; fewer receptors means more food intake is
necessary to generate any reward, and therefore more weight gain. They need
more of a fix to generate the same level of reward as people without this
particular genetic variation.

Alternatively, the dopamine receptors can be blocked by drugs, so that the
dopamine released across the synapse never reaches its target. This is how the
dopamine antagonists work. In the 1950s the original antipsychotic drugs, such
as chlorpromazine (Thorazine) and haloperidol (Haldol), revolutionized
psychiatry. Up to that point, schizophrenics (1 percent of the population)
required long-term or permanent stays in psychiatric wards or care facilities. The
dopamine antagonists reintegrated many patients back into society. But these
early drugs had severe side effects, such as tardive dyskinesia (uncontrolled
movements of the body). The newest generation of antipsychotics, including
risperidone (Risperdal), olanzapine (Zyprexa), and aripriprazole (Abilify), have
managed to eliminate many of those adverse effects. These medications are often
prescribed to adults to enhance the effects of their antidepressants. They are also
prescribed as mood stabilizers in irritable children with aggressive and disruptive
behavioral disorders (such as autism, ADHD, obsessive-compulsive disorder,
and Tourette’s syndrome). But they have some of their own side effects. One
possible side effect of their use is a flat affect: they can walk around with little
motivation or personality in a Stepford-like haze. These drugs can also induce
insulin resistance in the liver, driving insulin levels up, and with it, weight
gain1? Almost every week in my pediatric obesity clinic, I see a child under ten
who started their weight gain only when their doctor placed them on one of these
mood stabilizers to prevent classroom disruptions.



(3) Clearance. Dopamine is released into the synapse, where it may or may not
occupy its receptor (the key turns the lock; the fewer the receptors, the less likely
the occupancy). Party’s over, lights out, call the Uber driver; it’s now time for
the mop-up. The dopamine needs to be cleared out of the synapse, which occurs
through one of two mechanisms:

(a) The dopamine molecules can be recycled and used again. They can be
brought back to the neuron that released them, repackaged into little storage
vesicles, and put back into play for the next party. This is the function of the

dopamine transporter, or DAT.L Your DATs are akin to the childhood game
Hungry Hungry Hippos. They transport and suck dopamine back into the nerve
terminal, removing it from the synapse and readying it for the next stimulus. One
way to alter the function of the DAT is with various drugs. This is how cocaine
acts, by binding irreversibly to the DAT and taking it out of commission. Your
first bump of cocaine heightens sensation (kind of like what foreplay does), but
it doesn’t last very long, leaving you wanting more. The DAT is also where
methamphetamine (crystal meth) acts, by fooling the DAT into trying to

transport it, instead of the dopamine.!2 Either way the overflow means more
dopamine in the synapse, triggering more motivation, more aggressiveness, and
more movement. The next time you see someone in the subway snapping their
fingers and picking their face, don’t ask them how their dopamine is doing—just
know that’s what’s doing it. But the DAT can also be a target of drug therapy for
ADD or depression or hypersomnia, as this is where methylphenidate (Ritalin)
and bupropion (Wellbutrin) and modafinil (Provigil) also work to increase
motivation, but without the face picking.

(b) Alternatively, dopamine molecules can be deactivated by two enzymes
called monoamine oxidase (MAO) and catechol-O-methyltransferase (COMT)
(Fig. 3-2). These enzymes are your personal Pac-Mans, and they gobble up the
dopamine and remove the chemical from the synapse entirely. When the
dopamine is either recycled or deactivated, the wanting is extinguished.
Conversely, dopamine levels in the synapse can be raised by using drugs that
inhibit MAO (e.g., phenelzine [Nardil], or one of the original antidepressants),
which means less deactivation, more dopamine, more anticipation of reward, and
more motivation.

When the DATs and MAO/COMT enzymes (hippos and Pac-Mans) aren’t
functioning properly due to genetics or illicit drugs, your bell-shaped curve
skews to the right. With reduced clearance, more dopamine hangs out in the
synapse, meaning more activation at the dopamine receptor and all the baggage



that comes with it (see Chapter 5). Untortunately, your DA'l's and MAO/COMT
enzymes are not very good at determining if you are on your way to, or coming
home, from the party. Conversely, if they are too active, they can remove
dopamine from the synapse before it ever reaches its destination. Less dopamine,
or less binding to receptors, means less motivation and reward.

Too Much of a Good Thing

Recreational drugs, such as cocaine, are the quickest way to boost your
dopamine. But drugs aren’t the only way to access reward, and drug use isn’t the
only manifestation of a disordered reward pathway. Humans exhibit a slew of
behaviors that can accomplish the same effect on dopamine transmission,
generating the same rush that can be just as acutely satisfying. Unfortunately,
some of these can quickly become addictive behaviors, and can get you into the
same long-term kind of trouble. Perhaps the behavior we have the most data on

is gambling.12 The excitement of the Kentucky Derby is unmistakable: it’s an
annual no-miss event at our house. It generates the same dopamine rush, to
different extents, as a ski run down a steep slope, a shopping spree at Saks Fifth

Avenue, or a line of cocaine.1# One spin of the roulette wheel doesn’t make you
a compulsive gambler, just as one bump of cocaine doesn’t make you an addict.
But one dopamine rush often turns into two, and in virtually no time you just
might resemble Sky Masterson from the stage musical Guys and Dolls (1950),
betting the farm on which raindrop will reach the windowsill first.

But dopamine is just the gateway neurotransmitter, the trigger. Dopamine is
akin to the foreplay before sex (which also releases dopamine): the experience
isn’t quite complete until the consummation, the euphoria, the pleasure—which
is mediated through another set of chemicals, the endogenous opioid peptides
(EOPs), whose cell bodies are in the hypothalamus, the brain area that controls

hormones and emotions.l> The most famous of these is beta-endorphin, the brain
peptide with properties similar to morphine. It binds to the same opioid receptor
as does morphine or heroin, generating the pleasure signal in the nucleus
accumbens (NA). The opioids are the business end of the reward pathway, and
you can get there with opiate drugs such as hydrocodone (Vicodin) or
oxycodone (OxyContin), or with your own beta-endorphin, which is released in



response to vigorous exercise. This is what elite athletes try to achieve with

long-distance running, to get that runner’s high.1® It has been shown that the pain
relief associated with acupuncture is due to EOPs being released in the reward
center. EOPs and opiate drugs bind to their receptors to create the sensation of
pleasure. But guess what? Just like with dopamine, those EOP receptors are also
down-regulated with chronic exposure, to limit their action as well (see Chapter
5), although we’re not sure what happens with runners.

First the motivation, then the consummation. First the desire, then the
pleasure. But that’s assuming that your brain already knows what’s coming. Our
behaviors that typify motivation and consummation are pretty much the same
from person to person, but the experiences that trigger them are as individual as
you are. What floats your boat may sink someone else’s, and vice versa. But you
don’t know what trips your trigger till you’ve cocked the pistol. You don’t know
what you like or want or need until you’ve experienced it firsthand—at least
once. Take a rat naive to cocaine, morphine, or sugar and implant a recording
electrode into the VTA. Then give it a lever for drug administration. Prior to the
first exposure, the rat doesn’t care about the lever and those dopamine neurons
are quiet. But after that first hit, the reward signal is registered and that neuron is
now primed for action. After that, just provide a cue (like the golden arches of

McDonald’s) and those dopamine neurons will now fire at fever pitch..Z The rat
will push that lever nonstop.

As a personal example, when I was a pediatric resident, I was hospitalized for
a gastric ulcer after a bout with a toxic chicken curry. The ER doctor gave me a
standard dose (15 mg) of meperidine (Demerol), and I was flying. My receptors
had never experienced anything like it and had no idea it was coming. I never
wanted to come down off that high. Harry Potter must have felt this way when
he got his first broom. That single experience explained to me the power these
neurochemicals have in shaping and changing the motivation and behavior of
myriads of people. The problem is that EOPs and their drug counterparts, the
opiates, also down-regulate their receptors through the law of mass action. And
when opioid receptors down-regulate, you go from wanting to needing. That’s
the neurochemical equivalent of addiction.

If You Scratch You'll Keep Itching



The goal of reward is not in the motivation; it’s in the consummation. Activating
those opioid receptors is where the action is. Pleasure is the goal. Desire is the
driver. Motivation drives the outward behavior; consummation is the inward
expression of reward.

Let me give you an example of how the reward pathway works for us—and
against us. As I’'m writing this, I’'m in an Airbnb apartment in Paris (I know,
rough draw, but somebody’s got to do it), but it’s August, it’s 95 degrees
Fahrenheit with 90 percent humidity, it’s a three-hundred-year-old building, and
there’s no air-conditioning and no ventilation. I’'m sticky and I’m stuck in this
flat writing, waiting for my wife to return from the Louvre with our kids. Right
now I’m thinking of a grande coupe of chocolate ice cream. That’s my dopamine
telling me to go down to the patisserie on the corner to get a big bowlful,
because I deserve it. I could instead get a bottled water to correct my
dehydration and to reduce my body temperature somewhat. Cold water can fix
my physiology, but I’m not in this for physiology. I’m in this for reward. I’'m
writing, I’'m stressed, I’'m hot—and I really want some ice cream. I don’t need it,
but I want it—and bad. That’s motivation—that’s the dopamine talking. I order
two scoops—the hazelnut and the pistachio (chocolate is so Americain, 1
decide). Upon my first bite, I get this amazing feeling approaching gustatory
nirvana. That’s the beta-endorphin, now giving me my food orgasm in my NA.
I’m tempted to order a third scoop, but abstain. My wife returns from her
excursion through the Renaissance and says, “Two scoops? Really?” At least I
didn’t get three—would I have gotten 50 percent more pleasure from three than
from two? More to the point, did I get double the pleasure from two than I would
have had from one? That was the cortisol from the stress, shifting my dose-
response curve to the right—a very common sequel to the motivation-
consummation paradigm, which yields even more untoward effects than the ice
cream itself (see Chapter 4). What is my reaction to my wife’s disdain? More
cortisol from stress and a rightward shift on the bell-shaped curve. Time for a
chocolate croissant.

In summary, reward comes in two phases in tandem: (1) motivation or desire
(dopamine from the VTA impacting the NA), and (2) consummation or pleasure
(EOPs from the hypothalamus impacting the NA and other areas of the brain).
Dopamine is the trigger, EOPs are the bullets. You need both to fire the gun,
unless someone else fires the gun for you (like the Demerol in the emergency
room). EOPs are also designed to shut down further dopamine transmission to
the NA, because, ideally, once your reward has been consummated, you don’t



need any further anticipation. Cock the trigger, fire the bullet, hit your target,
and win the stuffed animal at the fair. Unless . . . you never hit the target. This
happens if the signal of either the dopamine or the EOPs isn’t effectively
transmitted at the NA because of chronic overstimulation and reduction of
dopamine receptor number. This leaves you wanting (or even needing) more,
and more, and more to get even less of an effect. And the decidedly modern
phenomenon impacting our dopamine more than anything else? Chronic stress.



Killing Jiminy: Stress, Fear, and Cortisol

tress is inevitable. Suffering is not. Your body is built for withstanding

acute stresses. Those stresses can be physical (a car accident),

adversarial (a lion or a linebacker), medical (high fever), or mental (an
English test or forgetting your anniversary). Your body has a protective response
to stress, designed to help you fight or flee. It will maintain your blood glucose
so that you don’t pass out, protect your blood pressure so that you don’t go into
shock, and prevent inflammation. All of these are mediated by the release of the
hormone cortisol from your adrenal glands, which sit on top of your kidneys.
You need cortisol, perhaps more than any other hormone, in order to survive;
without it, the very thought of getting out of bed is an abomination.

Acute, short-term cortisol release is both necessary for survival and is

actually good for you. It increases vigilance, improves memory and immune

function, and redirects blood flow to fuel the muscles, heart, and brain.! Your
body is designed for cortisol to be released in any given stressful situation, but in
small doses and in short bursts. Today, even though our acute stresses are
declining in frequency and severity (most of us are far less likely to be chased by
a lion in our daily lives), our chronic stresses are going through the roof. Despite
(or maybe because of) electricity, computers, cars, indoor climate control, and
food everywhere, the prevalence and severity of chronic psychological stress and
its attendant cortisol effect is taking its toll.2 I’ll lay 20 to 1 odds it’s the same
for you.

Stressed to the Max



Long-term exposure to large doses of cortisol will kill you . . . but slowly. When
pressures are relentless, your cortisol response can remain elevated for days,
months, or years. Evidence of the associations between job stress, psychological
distress, elevated cortisol, depression, and disease is extremely compelling.
Psychological stress in adolescence is directly linked to the risk of heart attack?

and diabetes? in adulthood. Chronic stress also directly impacts the reward
pathway as described in Chapter 3, and it has been shown that chronic stress can

speed the onset of dementia.>
The Whitehall study looked at the health of twenty-nine thousand British civil
servants over the course of thirty years. Those lowest on the socioeconomic

scale had the highest rates of chronic disease and also of cortisol levels.® Even
after controlling for behavior (e.g., smoking), death rates were directly related to
high stress and the multiple pressures of being financially insecure. Like our
friends across the pond, middle-and lower-class Americans also suffer from the
highest rates of diabetes, stroke, and heart disease. And if you’re not Caucasian,
the stresses associated with racism only exacerbate these effects. There are
certainly genetic influences, but the fact is that African-Americans and Latinos
tend to suffer from higher rates of morbidity from almost every disease than

their white counterparts, and stress plays a huge role in this dichotomy.Z 8
Whatever the mechanism, stress breeds more cortisol. And the more stress,
the more breakdown of the endocannabinoid CB1 receptor agonist and anti-
anxiety compound anandamide, and the more anxiety.2 This is where marijuana
comes in—to curb the anxiety of everyday living (depending on what you got
your marijuana prescription for). Like other drugs, marijuana acts on a specific
part of the brain and, depending on whether you are a person who gets paranoid
from a few tokes, it can, like, seriously, help you to mellow out. However,
chronic marijuana users show long-term cognitive decline to the tune of 8 IQ

points,? so, in the end, they may be less stressed about reality anyway.

A Bucket of Nerves

The release of cortisol and your body’s reaction to stress are the result of a
cascade of responses. Threat is first interpreted in a walnut-sized area of the
brain called the amygdala (see Chapter 2). Whether it’s evading a lion or a line



ot creditors, your amygdala is scanning the environment for these threats, and
talking with other areas of the brain to determine how you should handle it. How
your amygdala interacts with the rest of the brain in response to stress
determines how you respond, be it curling into a ball or chillaxing. Stress is
inevitable. It’s your amygdala scanning the scene and how it connects with your
other emotions that determines whether you will be safe or sorry. If you don’t
tame your amygdala early, it can become a devastating creature (see amygdala-
taming classes online and Chapter 18).

When a threat is detected by the amygdala, several things occur. First, the
amygdala activates the sympathetic nervous system (SNS). The SNS raises
blood sugar and blood pressure, to prepare you for the acute stress. Second, like
the childhood game of telephone, the amygdala tells the Hypothalamus (the
brain area that controls hormones), which tells the Pituitary, which tells the
Adrenal glands to release cortisol, known as the HPA axis (like the Gossip
Girls). But long-term, this can exact a toll on your arteries and your heart,
leading to hypertension and stroke. Third, the amygdala is normally in reciprocal
communication with the hippocampus, which is the memory center of the brain.
The hippocampus is the set of the Pixar movie Inside Out (2015), where memory
“bubbles,” colored by associated emotions, are stored. The amygdala and
hippocampus are supposed to check and balance and exert feedback on each
other.

When all is working well, the acute stress you experience is transduced into
memories in the hippocampus so that you don’t put yourself in the same
situation again (a “disgust”-colored memory bubble reminds you that too much
tequila leads to an unpleasant morning). Or you are able to realize that, just like
last night, the scratching at the door is not a burglar but rather the dog wanting to
go out to do his business. Of all the parts of the brain, the hippocampus just
might be the most vulnerable to cell death. Almost any brain insult you can
imagine (low blood glucose, energy deprivation or starvation, radiation) can
knock off the neurons of the hippocampus. And one of the serial killers that
attacks the neurons in the hippocampus is cortisol. The longer your cortisol stays
elevated, the smaller and more vulnerable your hippocampus gets, which puts

you at risk for depression.1! This is likely why chronic stress is associated with

memory loss12 and why the mothers of toddlers find their car keys in the
refrigerator (and not because the kid put them in there).



Executive Function Dysfunction

Excess and chronic stress impacts your ability to reason. The prefrontal cortex
(PFC) is your “high order” or “executive function” conscious part of the brain
(see Chapter 2). Each of us has our own personal Jiminy Cricket, like the
character from Pinocchio, which keeps us from indulging in bad behavior and
keeps our baser desires in check. In an uncontrollable stressful situation, the
amygdala—HPA axis commands the release of neurotransmitters including

dopamine (yup, that again).12 These flood the PFC, silencing Jiminy, which

disinhibits you from doing some wild and crazy things.1# When your PFC is
under fire by cortisol, your rational decision-making ability is toast. You can’t

differentiate between immediate or delayed gratification.12 So, instead of your
Jiminy telling you to “Zen” when someone steals your parking space, you are
much more likely to react on impulse and extract your short-lived justice, just as
Kathy Bates’s character in the film Fried Green Tomatoes (1991) did
(Towanda!).

Worse yet, the more cortisol the amygdala is exposed to, the less it is
dampened down by—you got it—the law of mass action. More cortisol means
fewer cortisol receptors in the amygdala, and the more likely your amygdala will

do the talking from here on.® Chronic stress day by day weakens your inner

JiminyLZ to the point where the amygdala becomes your outer Cricket. You just
react to the slightest provocation without any thought of consequences.

So the amygdala is responsible for your reaction to stress and the release of
cortisol. It also interacts with the VTA, the site of the dopamine neurons. Stress
and cortisol also shift your bell-shaped dopamine curve to the right (see Chapter
3), thereby increasing reward-seeking behaviors. Increased stress can turn a

small desire into a big dopamine drive,12 which can be quenched by either drugs
or food, or both. This is how the pizza and beer scenario typifies the American
food experience.

Experiments in animals emphasize that either stress or corticosterone (the rat
version of cortisol) administration increases the drive to consume various drugs

of abuse, such as cocaine.l2 One way to drive up the stress of rats or monkeys is
to house them in groups. Invariably one monkey, through wits, guile, or brute
force, will become the alpha male and have the power to maintain social control
over the others, especially in regard to food and breeding. The alpha’s cortisol



levels are lower than any other member in the social group. When provided
access to cocaine for self-administration, those on the lowest end of the pecking

order are the ones that become the addicts.2% 2l America’s middle and lower
classes suffer from more chronic stress than the rest of the population: not
knowing if there will be sufficient money to pay the rent, working two or more
jobs, facing mountains of credit card debt, food insecurity, and a general sense of
powerlessness—all ramp up your cortisol. One can argue that this population is

at higher risk not only for obesity, heart disease, and strokeZ but also for drug
use and addiction.23

Faulty Brakes

Stress-induced dopamine release also has the capacity to remodel the PFC, so

now Jiminy isn’t even a Cricket anymore; he’s been squashed like a bug.24
These neurons (the ones that house the dopamine receptors) are fewer and

farther between.22 And, if you bombard them enough, you kill them off and they
don’t grow back (see Chapter 5). You need even more to get less. By driving the
stimulation of the amygdala and decreasing your cognitive control centers, stress
and cortisol make it much more likely that you will succumb to temptations.
Three deep breaths or three doughnuts? Depends on the office you work in.
When cognitive control is lost, the ability to inhibit the drive to seek pleasure

is lost. Stress promotes faster addiction to drugs of abuse2® and is likely the
reason why drug addicts find it so impossible to quit. Chronic stress kills off

neurons in the PFC, which is a predictor of addicts relapsing.2Z Why do you
think rehab centers are generally in scenic areas and designed to be low-stress?
It’s upon leaving treatment, when addicts are confronted with the stresses of the
real world, that some will start using again. This occurs with food as well.2

Obese people have been shown to have a thinning of their PFCs, likely

secondary to long-term dopamine and chronic cortisol bombardment.2

And what is America’s preferred drug of choice in dealing with stress? The
one that is closest at hand. And that would be—you guessed it—sugar. Both
animals and humans increase their food intake when stressed or when
experiencing negative emotions, regardless of whether or not they are hungry.



The boss is yelling at you? Krispy Kreme seems as good a solution as any. And
there’s actually a reason for this. High-energy dense food, aka comfort food

(think chocolate cake)2? increases acute energy to the brain and thus reduces the

amygdala’s output and subsequent stress.2! Stress may affect food intake in
several ways. For instance, people with eating disorders tend to show higher

levels of cortisol or greater cortisol reactivity.22

Alternatively, if stress becomes chronic, and eating is the preferred coping
behavior of the individual, then highly palatable food, especially food laced with
added sugar, may also become addictive. Cortisol is an appetite stimulant;

infusion of cortisol into humans rapidly increases food intake.22 Those who put
out more cortisol in response to chronic stress also consume the most comfort

food in response to stress.2# It gets worse. Cortisol actually kills neurons that
help to inhibit food intake. Thus the stress and reward systems are linked, with

food (usually sugar) being the drug,2 breeding a new generation of stress
eaters.2® Break out the Ben & Jerry’s.

If Only | Could Sleep at the Switch

Another outcome of increased stress is reduced sleep duration and impaired
sleep quality, both of which are contributors to, and consequences of, obesity
(see Chapter 10). BMI (body mass index) increases over time among short

sleepers.2” A recent study showed that sleep deprivation increases caloric intake

by 300 kcal/day, although energy expenditure was unaffected.2® You’re more
likely to eat Oreos and watch infomericals about weight loss in those extra hours
spent awake than you are to actually work out. Scientists are constantly
conducting research to better understand the different parts of the brain. You’ve
likely seen at least one horror or action movie in which a person is strapped to a
bed with an electrical helmet, being monitored by men in white lab coats. In real
life these types of studies are well monitored for safety and are incredibly
valuable in understanding how we tick. When healthy people were asked to
spend the night in a lab and deprived of sleep, their brain imaging showed less
activation in the PFC but greater activation in the amygdala when choosing

foods. Do you think they went for the carrots or the cookies?22 On nights back in



pediatric residency (post-doctoral training where you ostensibly sleep in the
hospital), mint Milanos were my only true and unflagging companion that I
could always rely on. Poor sleep is common among obese individuals. They
often suffer from obstructive sleep apnea (see Chapter 18). They retain more
carbon dioxide, which makes them even hungrier, and makes their obesity and

diabetes even worse and puts an extra strain on their heart.22 So stress leads to
sleep deprivation. Sleep deprivation causes more reactivity and cortisol release.
Cortisol release alters your dopamine response curve. Increased dopamine makes
you more likely to eat. The more you eat, the more likely you are to become
obese. Obesity leads to sleep deprivation, which can cause stress. A truly vicious
cycle.

The Vulnerable Child

Stress and cortisol play an even bigger role in children, a time when eating
patterns are programmed.?L Adverse childhood experiences and early life
stressors, such as child abuse, dramatically change the brain,*2 and these changes

predispose children to adult obesity and related disorders.*2 Several studies have
shown relationships between stress and unhealthy dietary practices, including

increased snacking in adolescents.** In a study of nine-year-olds, children who

felt more stressed by lab challenges ended up eating more comfort food.#> Not
only are stressed kids setups for obesity, they’re setups for future abuse of other
substances as well. 48

When you’re under stress, your cortisol is up, your PFC is inhibited, your
dopamine is firing—all of which will drive you to the chocolate cake or another
drug of choice. The more chocolate cake you eat in response to stress, the less
pleasure you will get and the sicker you will start to feel, which will drive even
more stress. Those dopamine receptors need more, but deliver less. You’ll soon

become tolerant or, worse yet, addicted.



The Descent into Hades

here’s a price to pay for reward. It used to be measured in dollars,

pounds, or yen, but now it’s measured in neurons. As the monetary price

of reward fell, the physiological price of reward skyrocketed. Because
those dopamine receptor—harboring nucleus accumbens (NA) neurons are
fragile. They want to be tickled; that’s why they have dopamine receptors in the
first place. But they’re very sensitive; they don’t want to be bludgeoned. If you
open the dopamine floodgates repeatedly, these neurons have some fail-safe
methods built in to protect themselves.

The goal is to have an optimal level of dopamine receptors so that even a
minuscule dopamine rush (trip to the nail salon) can find an open receptor and
generate a unique pleasure from the experience. Obviously, a bigger rush (a
couple of glasses of scotch or jumping out of an airplane) will occupy more
receptors and generate a bigger reward. But stimulating the dopamine receptors
excites that next neuron in the NA, and overstimulation with multiple rapid
firings can cause those receptor-containing neurons to go into overdrive, leading
to cell damage or death, termed excitotoxicity. To protect themselves from your
irrational exuberance, each neuron has a built-in subcellular program that
reduces the number of receptors on its surface. The more dopamine chronically
released from the VTA neuron, the fewer dopamine receptors will be available
on the NA neuron to transduce the signal for reward. This is the law of mass
action—everything kept in check.

The Firing Squad



When cells in your body die, they are usually replaced with new ones. Not so
with the brain, with few exceptions (like the hippocampus, which plays a role in
the depression story). Once a primitive brain cell (neuroblast) turns into a

functioning neuron and starts firing, it loses the capacity to divide again.1
Clearly, chronic stimulation of neurons, resulting in cell death with no chance
for replacement, is not in your best interest. So nature developed a plan B that is
semi-protective. Ligands (molecules that bind to receptors, such as dopamine or
cortisol) almost uniformly down-regulate their own receptors, all over the body.
In other words, nature makes it so that the locks can be rekeyed or even shut
down. But it also means that the response of the cell won’t be as robust the next
time around. You will need more to get less.

The down-regulation of receptors is a phenomenon called tolerance; the
receiving neuron is becoming tolerant to the excessive stimulus. This is both
good and bad. It’s good because it means your neurons aren’t dead. It’s bad
because the next time you go looking, you’re going to need more of the
substance in order to get the same level of reward. Which ups the ante.
Tolerance is a standard response in medicine, and occurs with virtually every
chemical that binds to a receptor, whether it be in the brain, the gut, the muscle,
the liver, or anywhere else for that matter. Tolerance is how cells, and you,
survive.

But when neurotransmitters bludgeon the receiving neuron en masse and
without cessation, they can overstimulate and eventually kill that neuron through
a process of programmed cell death called apoptosis. Chronic excitation of
almost any neuron can lead to cell death. This is a common phenomenon in
neuroscience, and it’s a necessary process. Apoptosis is inherent to all cells in
the bodys; it’s the self-destruct program that keeps good cells from turning bad
(e.g., cancer).

Trimming and Pruning

There are two ways for a cell to die: necrosis (poisoning it from the outside) or
apoptosis (self-destruction from the inside). Drugs can do both: they can poison
the cell outright, or they can beat it into permanent submission. Apoptosis is a
normal and very important process throughout the body that clears away
overworked, mutated, or just plain old and decrepit cells. It is especially



important during gestation in the womb. We all start out as a single cell—a
zygote—and by adulthood we end up as a conglomeration of 10 trillion cells,
which have differentiated into hundreds of various cell types along the way.
Think of apoptosis as the human equivalent of bonsai, the Japanese art of
pruning and sculpting trees to take on new and beautiful dimensions; otherwise
they’re just gangly weeds. And throughout the various organs of the body—
except for the majority of the brain—we maintain the capacity to be able to
divide, regrow, and replace cells even as they are cleared away by apoptosis.
Adults appear smarter than toddlers for three reasons: they have more white
matter (the fatty part of the brain that insulates neurons and helps transmit
impulses faster), which increases information transmission speed; they have a
more developed PFC (the executive function center, or Jiminy Cricket, of the
brain); and they generally have more experience to draw on. But the number of
neurons remains the same. That’s why IQ tests can be administered as early as
age four. If your four-year-old self could see you now, Marlon Brando’s words
from On the Waterfront (1954) would no doubt reverberate: “I coulda been
somebody. Instead of a bum, which is what I am.” So keeping your neurons
happy and healthy throughout your life should be part of your prime directive.
Yet many of us spend our lives bombarding our synapses with substances and
behaviors that down-regulate receptors through the law of mass action (see
Chapter 3) or that act as poisons (e.g., alcohol), taking out perfectly good
neurons, or with substances that provide different forms of excitation, including

illicit drugs of abuse,2 or too much coffee, too much stress, and not enough

sleep.2 They either rapidly necrose from the outside or, more likely, slowly
apoptose from the inside. And then pleasure is strewn to the wind, because those
neurons are not coming back. This process is different from developing
tolerance. Tolerance is the down-regulation of receptors with the chance of
coming back. Once a neuron is dead, it ain’t never coming back. There’s less to
work with, and you can’t make more neurons. All of which comes down to the
same result: you need more to get less.

As an illustration, let’s choose a peanut butter cup, the cheapest of all thrills
(but it just as easily could be a shot of espresso or vodka). In terms of the reward
neuron, the initial script’s the same: Get a desire (dopamine). Get a fix. Get a
temporary rush (EOPs). Yum. But, man, that peanut butter cup was so delicious.
Just the right amount of peanut butter, salt, chocolate, and sugar. Specifically

engineered to hit your bliss point as chronicled by Michael Moss.# Go ahead, eat
the second one—they come two to a package, after all. Get another rush; this one



won’t last as long as the first one because there are fewer receptors. Tomorrow,
you go get another package at Walgreens—they’re staring at you right on the
counter—and dig in for your third hit, but you just can’t recapitulate that
gustatory nirvana again. More should be able to do it: the next day, you buy the
six-pack. And now that extra fix means your receptors are down-regulated even
more. So you decide to put the pedal to the metal: the economy-size bag has now
become your standard, and it’s just giving you way less response than you ever
had. The cashier at Safeway now recognizes you. And now you have so few
reward-transducing receptors, you hardly break a smile. You want the yum, but
even after eating the Halloween-size bag and a couple of pints of ice cream
while watching The Notebook (2004), you still aren’t satisfied.

Pickling Your Brain

Every substance and behavior that drives up your reward triggers will just as
quickly drive down your reward receptors. Different types of rewards,
chronically and in excess, all have the same effect. Why is it that alcoholics can
consume so much more booze than your average drinker? Their livers have a
much higher tolerance, because repeated and high exposure has increased their
capacity to metabolize the alcohol. Their brains also have a higher tolerance
because the alcohol has been driving those VTA neurons, which have been
bombarding those receptors in the NA with dopamine for so long, they need a lot
more to fly the friendly skies. A true lush will get less pleasure from a pint of
bourbon than your average normal drinker would get from a single cocktail.

If you stop the nosedive here before your neurons are deep-sixed, you have a
fighting chance of pulling out, like a withered flower that’s waiting for rain. If
the postsynaptic neurons are only damaged but still alive, your dopamine

receptors can regenerate over time.2 You can bring your reward system back and
start over, although dopamine receptors aren’t back to normal for at least twelve

months.® One reason for overdose is that addicts, after coming out of a period of
abstinence stemming from rehab or jail, will go straight for the last dosage of
their drug of choice. Because they no longer have the same level of tolerance,
their previous dose is now an overdose.



But keep nosediving and you’re sure to crash. Next on the hit parade is the
snowball effect. Your VT A dopamine neurons, the drivers of the reward signal,
are themselves in overdrive. They’re working their little nuclei off trying to
manufacture more enzymes to make more dopamine (even though your pleasure
quotient is almost negligible because those dopamine receptors are so down-
regulated). Now both your dopamine neurons and their target receptors are
flirting with initiating that apoptotic self-destruct sequence. At some point down
the line, they’re going to give up. You now have much less of the reward
pathway than you used to. You’ll never reach the same level of reward as before
—ever—because you just don’t have the machinery to do so. You’re constantly
trying to recapture that first high, “chasing the dragon,” but you’ll never be able
to because those neurons are dead. When you fly with one engine, you’re much
more apt to crash and burn. People in recovery from illicit substances have a
motto: “Once a cucumber becomes a pickle, it will never be a cucumber again.”

But wait, there’s more! A third phenomenon often comes part and parcel with
tolerance. Some of our favorite rewards have extra pain built right in. Once
you’ve become tolerant, and you’re spending your salary to maintain your fix,
you wake up and decide it’s time to quit. But changes in those neurons have
occurred. The acute cessation of many of these substances can lead to severe and
extremely unpleasant experiences, known as withdrawal. They tend to cluster as
symptoms of physiological withdrawal (e.g., caffeine, alcohol, narcotics, and
tranquilizers) with effects on the body, such as sweating, racing heart,
palpitations, muscle tension, chest tightness, difficulty breathing, tremor, and GI
complaints such as nausea, vomiting, and diarrhea. Some, like delirium tremens
(DTs) from alcohol withdrawal, or hallucinations from benzodiazepine (benzos)
or barbiturate (downers) withdrawal, can be life-threatening. Or symptoms can
cluster as manifestations of emotional withdrawal (e.g., from cocaine, marijuana,
and ecstasy), with effects on the brain such as anxiety, restlessness, irritability,

insomnia, headaches, poor concentration, depression, and social isolation.”
These symptoms of withdrawal can be so severe as to prevent people from even
wanting to give up their drug/behavior of choice, and they often lead abusers to
relapse. Tolerance and withdrawal are the classic two-headed hydra of the
definition of addiction.

An Equal Opportunity Offender



When there is too much dopamine, there can be too much motivation to obtain
your pleasure. The motivation—the wanting—becomes more of a needing.
Many addicts commit a host of crimes to obtain their fix, often hurting loved
ones in the process. They drive drunk, lose custody of their children, and not
infrequently become destitute. It can happen to anyone. A friend of mine
recently had back surgery and was prescribed oxycodone (OxyContin). Within a
brief time period, she stopped needing the drug to ameliorate her physical pain,
but she still needed it to occupy those few remaining opioid receptors. She
became a drug-seeking doctor shopper, doing whatever she could to fill her next
prescription. The pain she suffered was not from her back but rather from the
desperation to obtain her next fix. Her dopamine put her in 24/7 motivation
overdrive, while her oxycodone didn’t pack the punch she needed to calm
herself down. We often hear of famous people entering the Betty Ford Center to
dry out. Did they get addicted and then get famous? No, drug abuse is a response
to the stresses of everyday life. And apparently famous people have stresses too.
People often say addiction is a choice—after all, Nancy Reagan argued that
you could “just say no.” And despite overwhelming evidence that nicotine
caused both tolerance and withdrawal, the tobacco industry used “free choice” as
its cornerstone defense from the 1960s through the 1990s. In 1994, on national
television, Thomas Sandefur (CEO of Brown & Williamson), William Campbell
(CEO of Philip Morris), and James Johnston (CEO of R.J. Reynolds) all testified

under oath “I believe that nicotine is not addictive.”® So how did the tobacco
companies get away with saying nicotine was not addictive, and for so long?
What were the criteria? Well, they couldn’t deny tolerance and withdrawal, so
they played down the concern by equating it with other hedonic substances.
According to the tobacco companies, “Addiction is an emotive subject and it is
certainly possible to define the term broadly enough to include smoking . . . the
current definition is more colloquial . . . and certainly applies to the use of many
common substances that have familiar pharmacological effects to cigarettes,
such as coffee, tea, chocolate and cola drinks.”2 Hey, don’t pick on us, we’re no
worse than Coca-Cola!

Whether they knew it or not, they actually got it right. Individuals in society
have found pleasure in all forms of reward—to each his own. Some of those are
substances. And some are behaviors, which we engage in specifically because
they feel good. It doesn’t matter: the final common pathway is dopamine. Some
behaviors are innate, like eating and sex. Some are learned, like shopping or
shoplifting or gambling or gaming or texting or bingeing on Netflix (see Chapter



14). Similar to taking drugs ot abuse, overpertorming each ot these behaviors
can also manifest the phenomenon of tolerance (i.e., performing the behavior
more and more to get less and less reward). Some will be so driven by their
dopamine to greater and greater extremes to get that ever-diminishing EOP rush
that they will escalate up to deviant behavior, some of which are severe enough
to put you face-to-face either with the law or with your maker.

How are these behaviors, as bizarre as they are, considered addictions? While
they clearly manifest tolerance (more and more for less and less), they do not
demonstrate either the physiological or emotional consequences of withdrawal

upon cessation.1? Tolerance without withdrawal—is that addiction? The
American Psychiatric Association (APA), the professional society of
psychiatrists, are the gurus in this field. They are the publishers of the definitive
Diagnostic and Statistical Manual (DSM), which defines and categorizes all

psychiatric and behavioral disorders.1!

Are Addictive Behaviors Really Addictive?

The DSM has undergone various revisions in recent years to keep up with the
field, particularly around the concept of addiction, the criteria for its diagnosis,
and what it takes to be addicted. There have been two main obstacles in
advancing the field of addiction, and both of them have to do with definition and
criteria. The first is: Can you be addicted to something that isn’t a substance?
The second is: If you demonstrate tolerance but not the physiological symptoms
of withdrawal, can you still call it addiction? Answering these two questions has
taken almost two decades of research and debate—the time between the
publication of the DSM-1V (1994) and the DSM-V (2013). And I promise you, by
the time the DSM-VT rolls around, there will be further modifications. This field
is in constant flux.

For decades the APA said no, behaviors like gambling weren’t manifestations
of addiction because the definition was tolerance plus withdrawal. Lack of
withdrawal meant they didn’t meet the criteria. But after decades of discussion,
policy making, and politicking, the DSM-V has removed the requirement for
withdrawal as an absolute diagnostic criterion. In so doing, the APA has now
changed the definition of substance-related and addictive disorders and allowed



for the inclusion of addictive behaviors as well. Here is the current mix-and-
match list of eleven items:

Tolerance
Withdrawal
Craving or a strong desire to use
Recurrent use resulting in a failure to fulfill major role obligations (work,
school, home)
Recurrent use in physically hazardous situations (e.g., driving)
Use despite social or interpersonal problems caused or exacerbated by use
7. Taking the substance or engaging in the behavior in larger amounts or
over a longer period than intended
8. Attempts to quit or cut down
9. Time spent seeking or recovering from use
10. Interference with life activities
11. Use despite negative consequences
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Instead of hard-and-fast criteria, this DSM-V paradigm allows for scaling of
severity. Two or three of the above symptoms indicate a mild disorder, four or
five symptoms indicate a moderate disorder, and six or more symptoms indicate
a severe disorder.

One question that people always ask: Is there an addictive personality? What
they really want to know is if addiction is genetic. There are a lot of children of
alcoholic parents who are worried that they will suffer the same fate. Many
people are exposed to alcohol and they don’t get addicted. Many people (like
me) have received the narcotic meperidine (Demerol) as pre-op for a surgery,
and they don’t turn into heroin addicts. They want to know: If I’m not addicted
now, I’m out of the woods, right? Is addiction driven by genes or by the
substances themselves? There is no doubt that there are certain genes that

predispose people to alcoholism!2 or smoking,12 but they all impact dopamine in
some fashion. If a genetic defect or alteration reduces the number of dopamine
receptors, motivation for reward will be increased (see Chapter 3). But there’s no
gene identified to date that is 100 percent predictive. If you harbor a genetic

variation of your dopamine receptor, you do have an increased relative risk,
but it’s not a fait accomplit.

Another issue that has plagued research on addiction is the question of cause
and effect. Clearly dopamine neurotransmission is associated with tolerance and



withdrawal, but which comes first? Is it that dopamine drives the addictive
behavior, or is it the addictive behavior that results in the changes in dopamine?
A recent study looked at patients with Parkinson’s disease, which occurs due to
the degeneration of dopamine neurons in another brain area, the substantia nigra
(SN), which controls movement. Parkinson’s disease patients experience severe
rigidity and tremor, interfering with every aspect of their lives. The neurons in
the SN that produce dopamine are not just dysfunctional; they’re dying.
Parkinson’s patients are given drugs, such as L-DOPA/carbidopa (Sinemet) and
bromocriptine (Parlodel), that increase or mimic natural dopamine signaling to
restore movement. Many people have heard of L-DOPA because of the movie
Awakenings (1990), based on the work of the late neurologist Dr. Oliver Sacks.
These are not drugs that are abused for their pleasurable properties. But these
drugs are not specific for the areas that affect movement; they also interact with
the dopamine receptors in regions that affect reward-related signaling. It turns
out that these drugs drive a panoply of behaviors as unwanted side effects,

including aggression, paranoia, and poor impulse control.12 Some patients have
even become compulsive gamblers. Activation of the dopamine receptor means
the motivation for reward is enacted, with all the positive and negative
consequences that come with it. What these studies show is that the dopamine
comes first: the drugs drive the dopamine signal, and the dopamine signal
eventually drives these behaviors.

Addiction Transfer

What happens when, for one reason or another, you can’t access your favorite
fix? Once your dopamine pump is primed, it’s just waiting to be fired, for
something—anything. People abstaining from one substance will frequently find
themselves embroiled with another drug or activity (sex, gambling) that can
generate the same effect. No AA meeting is complete without coffee or
Rockstar, cookies, and smoking out back. Because once you’re addicted to one
substance and your dopamine receptors are down-regulated, you can easily
become addicted to other substances as well. This is known as addiction
transfer.



Addiction transfer is a standard alternative: when the addiction you have
becomes unacceptable to yourself, your spouse, or society, you move on to the
next. A rational person would opt to switch from more addictive, dangerous, and
societally eschewed substances to socially acceptable alternatives. It’s common
for those quitting smoking to start overeating, and most will inevitably gain
some weight. Many people have experienced the phenomenon of addiction
transfer—for example, when people switch from cigarettes to food (“I have an
oral fixation”). William F. B. O’Reilly, a Republican advisor on Long Island
(not that Bill O’Reilly), experienced addiction transfer firsthand and wrote about

his experience in Newsday: “Off Sugar, and Wanting to Tear My Eyes Out.”18
O’Reilly first started out hooked on cigarettes, then he switched to alcohol, then
he switched to sugar. But then his waistline grew, and finally there wasn’t
anything left to switch to. In fact, one of the early treatments for obesity was to
take up smoking. When you’re addicted to one substance and you find yourself
abstaining, your dopamine’s modus operandi is to find a substitute trigger.
Bariatric surgery, including lap band surgery, reduces the amount of food one
is able to consume at any one time. You simply don’t have the space in your
stomach; you can’t eat like you used to. But many of those undergoing the
procedure had unhealthy addictions to food in the first place; sacks of peanut
butter cups generated the same type of fix for them as heroin might for someone
else. Their dopamine pumps were primed and ready. So what do they switch to?

Alcohol, the liquid drug.l” Carnie Wilson, a self-described food addict and
former singer in the band Wilson Phillips, underwent gastric bypass surgery in
2000, losing 150 pounds and landing a gig as a pinup model for Playboy. She’s
become somewhat of a poster child for the concept of addiction transfer, as she
then found refuge in alcohol as opposed to food.

The Real Thing

A perfect example of addiction transfer, with long-lasting effects for the entire
world, was John Pemberton. He was an Atlanta pharmacist and in 1886 he
invented the formula for a very special and quite unique carbonated beverage.
On May 29, just three weeks later, Pemberton placed the first advertisement in
the Atlanta Journal for his soft drink (which wasn’t so soft in those days), which



would from that day forward be known as Coca-Cola. The story of Pemberton
and Coca-Cola is widely known, the stuff of urban legend. Back then,
carbonation was a big deal, requiring special high-pressure jets to force enough
carbon dioxide into a solution. There was no method for reinforcing standard
glass bottles, so carbonation had to be done in pharmacies with special
equipment and drunk on-site. This became known as the soda fountain. Thus,
Coca-Cola was originally sold only in pharmacies. But there was another reason
as well.

What is not widely known is that Pemberton was a morphine addict, after

being wounded in the Civil War.18 The reason he developed his sacred formula
was a long-standing attempt to wean himself off his addiction. But his addiction
was ruining his profits, his business, and his life. He spent the next twenty-one
years trying to come up with an opium-free painkiller. He went through several
iterations, without success. Ultimately, he developed a concoction that included
cocaine, alcohol, caffeine, and sugar. Four separate hedonic substances, four
somewhat weaker dopamine/reward drugs, to take the place of one very strong
one.

Pemberton mixed the four with carbonated water (thought to have its own
hedonic properties). However, due to the temperance movement that overtook
the South in the late 1800s and due to many Civil War veterans developing
alcoholism, he removed the alcohol, and voila! However, in 1888, Pemberton
sold the formula and the rights to Atlanta businessman Asa Candler for a mere
$2,500, and Candler proceeded to turn Coca-Cola into the most famous brand in
the world. Why so cheap? you ask. Because Pemberton needed the money—bad
—and you can guess why. He was sick, addicted, and penniless. He never did
beat his morphine addiction, and he died the same year, at age fifty-seven, in
severe pain. Not surprisingly, if you go to the Coca-Cola Museum in Atlanta,
this sordid story is nowhere to be found.

In 1903, the federal government required the removal of cocaine for public
sale, leaving only caffeine and sugar. Were these two substances alone enough to
maintain the hook? Of course: Why do you think Starbucks sells Frappucinos?
Candler saw his Coca-Cola placed into pharmacy soda fountains all over the
country. It is now available in 208 out of the 209 countries in the world (only
North Korea is Cokeless; Myanmar capitulated in 2012, and Cuba in 2015) and
is by far the world’s most recognized brand. And for good reason: it’s a delivery
vehicle that mainlines two addictive compounds straight to your nucleus
accumbens.



Sugar just happens to be the cheapest of our many substances of abuse. But
all of these substances do essentially the same thing. By driving dopamine
release, they all acutely drive reward, and in the process they also drive
consumption. Yet, when taken to extreme, every stimulator of reward can
instead result in addiction. For heroin or cocaine, you need a dealer and a wad of
cash. For alcohol or nicotine, you need an ID. But for sugar, all you need is a
quarter or a grandma. Sugar is the cheap thrill, the reward everyone on the planet
is exposed to, the reward everyone can afford. Everyone’s an addict, and all your
relatives are pushers. And it’s only one of two addictive substances that are legal
and generally available (the other one being caffeine). That’s why soda is such a
big seller: it’s two addictive substances rolled into one. Everyone has become a
willing consumer of the two lowest common denominators. Sugar and caffeine
are diet staples for much of the world today. Coffee is the second most important
commodity (behind petroleum), and sugar is fourth.12 Sugar being a primary
example, substances have been purified and mainlined, straight to your
dopamine receptors. If you don’t exercise caution, you’ll blow your neurons out.



The Purification of Addiction

ubstances of abuse used to be scarce—a luxury for most of us—and

dopamine was at low ebb. Prior to the eighteenth century, virtually

every stimulus that generated reward was hard to come by, due to either
its scarcity or its expense. You had to go out of your way to obtain the various
illicit drugs. There were no stores, no internet, and there was very little porn.
We’ve always had gambling and prostitution, but they weren’t on every street
corner. Hedonic substances were once rare, limited to alcohol from the Triangle
Trade, which allowed for the transfer of slaves from Africa, sugar and rum from

the Caribbean, and money from New England.! Slowly but surely, advances in
technology, commodity crop farming, and globalization have made various
rewarding substances readily available, and the ability to engage in rewarding
behaviors not just possible but almost constant. Pleasure is now easy and cheap,
if nothing else. In the twenty-first century, substances of abuse have become
easier and cheaper to obtain all over the world. Whereas these substances were
once something to savor and ponder, now they come a dozen to a box (either
doughnuts, or beer, or both if you’re Homer Simpson).

A Brief History of Addiction

When did substances of abuse first appear on the scene?? Archeological digs
support the contention that Central Asia’s Yamnaya people (one of the three
tribes that founded European civilization) had discovered and were trading

cannabis as early as ten thousand years ago.2 The first literary reference to
recreational drug use was from 5000 B.C.E., when the Sumerians chronicled the



use of opium.# The first reference to alcohol in the form of wine goes back to
4000 B.C.E., and the first mention of commercial production dates to 3500

B.C.E. in the form of an Egyptian brewery.2 But addiction didn’t really become
a societal problem until we started purifying these substances. The first reference
to addiction comes from China at around C.E. 1000, when opium became widely

used.®

In Western society, however, addiction and addicts remained a relative rarity
through most of the second millennium. We’ve had wine since the time of the
Romans, but we had to rely on natural fermentation for its production. In early
times wine spoiled rapidly, because early vintners couldn’t get the alcohol
content up past 5 percent, just like beer, which was equally likely to spoil.
Although commercial beer production dates back to European monasteries in the
seventh century C.E., succumbing to alcohol addiction wasn’t an option: the
alcohol content was just not high enough. Alcoholism remained a matter of
availability. Once it could be easily bottled, we were awash in hard spirits.
Distilled alcohol became the obvious choice of most addicts, because you could
ferment and distill just about anything.

Alcoholism became a major societal problem throughout Europe in the 1700s
once it became available and cheap. Prohibition turned out to be the anvil on
which our current American society was forged. If anything, the dopamine rush
from alcohol was increased tenfold by the fact that it had to be consumed in
backroom speakeasys. It’s not an accident that 1933 saw the passage of the
Twenty-First Amendment, which just happened to coincide with both the nadir
of the Depression, and with Franklin Roosevelt’s New Deal of 1933. The
government needed the tax money. But despite our affinity for alcohol, the
dopamine rush still remained a luxury, out of the reach of most people, either
due to religion, morality, reputation, or expense.

A Cheap Shot

Times have changed. Currently, the National Institute for Drug Abuse (NIDA)
puts the U.S. binge-drinking rate at 30 percent for men and 16 percent for
women, while alcoholism rates are 9.5 percent for men and 3.3 percent for

women.” Considering the use rate for alcohol is 67 percent of the U.S. adult



population, that means that between one-quarter and one-half of Americans are
binge users. That’s a pretty high take rate. And this is worth $212 billion in

annual revenue to the U.S. alcohol industry.2 Kids today aren’t just bingeing on
alcohol, they’re also popping uppers, downers, and everything in between. In

adolescents over the last thirty-five years, the binge-drinking rates, as well as use

of virtually every other illicit substance, has continued to increase.2

Alcohol is but one example of substances being purified and manufactured to
suit the whims of societal addiction and bludgeon our dopamine receptors into
submission. Marijuana is bred to be stronger than ever before, the coca leaf
continues to provide both line cocaine and its cheaper cousin, crack, and opium
poppies are still grown to make heroin. There’s big money to be made. Just ask
Walter White from Breaking Bad (2008-2013). Those who distill, bottle, and
sell these substances know what they’re doing and how to capitalize on our
dopamine pathways (see Chapter 3). The pharmaceutical industry has made
some incredible strides in recent decades, and medications now exist for a series

of diseases and disorders that previously went untreated. However, these

medicines are also used off-label, masquerading as “cognitive enhancement.”12

The Other White Powder

It’s no secret there is big money in the pharmaceutical industry. The annual
profit margin of Big Pharma is 18 percent, with five companies making 20

percent or more.ll But even this profit margin is minuscule when compared to
the money being made on the cheapest thrill possible. The processed food
industry grosses $1.46 trillion, of which $657 billion is gross profit, for a gross
profit margin of 45 percent. And what drives such profits? The drug that isn’t a
drug. Or is it? In America, circumcision of males at birth is relatively common.
When the Jewish mohel (trained circumciser) performs the ritual called the Brith
Milah, what alleviates the pain? He dips the pacifier in wine. But when the
obstetrician performs this procedure in the hospital, what alleviates the pain?
The pacifier is dipped in Sweet-Ease (a 24 percent super-concentrated sugar
solution)!2 that activates both dopamine and opioids in the brain.

Just as we all have motivation to obtain pleasure, virtually all humans have a
sweet tooth at some level. It’s inscribed into our DNA. The world loves sugar.



There’s not a race, ethnic group, or tribe on the planet that doesn’t understand
the meaning of “sweet.” This can be traced back evolutionarily, because there
are no foodstuffs on the planet that are both sweet and acutely poisonous. Sweet
meant that it was safe to eat. Jamaican ackee fruit, when immature (and not
sweet), contains a compound called hypoglycin that can cause Jamaican
vomiting sickness and can be life-threatening. But once the mature ackee fruit
blooms, all the hypoglycin is metabolized, and it is the Jamaican national dish,
canned and shipped worldwide.

Despite our sugar love, the cost of sugar prevented its overconsumption until
about fifty years ago. Prior to World War II, sugar was a condiment, something
you added to your coffee or tea—*“one lump or two?” But shortly after World
War I, refined sugar became the drug of abuse for the masses. It was ratcheted
up first with the advent of processed foods, which included added sugar. Then it
was given another hike with the advent of high-fructose corn syrup in 1975,
which provided competition for cane and beet sugar. This lowered prices further,
and suddenly sugar started appearing in everything. And finally, the first Dietary
Goals for the United States,13 published in 1977, told people to eat less fat, but it
didn’t say anything about sugar. Now we have a choice: we can get our fix either
from cane or beet sugar, or its cousins high-fructose corn syrup, maple syrup,
agave, and honey. There’s a quick fix waiting for you on every street corner and
in every refrigerator.

Rats, like humans, love sugar. Feed them a little, and they will want more.
Let them at it, and they will increase their intake, drinking loads of sugar water
just to maintain their fix. Columbia neuroscientist Nicole Avena showed that

within just twenty-one days, their NA looks whipped, as would happen with any

other drug of abuse.14 And even more so when given binge access.2

Until recently, scientists were locked in a vehement debate as to whether it
was sugar or fat that caused your reward pathway to fire. Eric Stice in Oregon
conducted a neuroimaging study that looked at fat and sugar separately, and

together, in milk shakes that were calorically equivalent.1® Using four different
combinations of high-and low-fat and high-and low-sugar milk shakes, he found
that the high-fat variety caused greater activation in oral somatosensory regions
(i.e., where you experience mouthfeel), while high-sugar more effectively
recruited reward-related and gustatory (taste) regions. Increasing sugar caused
greater activity in the reward pathway, while increasing fat did not. In other
words, it’s the sugar that drives the dopamine, which drives the motivation for
reward.



Dietary sugar is composed of two molecules: glucose and fructose. Glucose is
the energy of life. Glucose is so important that if you don’t consume it, your
liver makes it (gluconeogenesis). Conversely, fructose, while an energy source,
is otherwise vestigial; there is no biochemical reaction that requires it. Yet, when

consumed chronically and at high dose, fructose is similarly toxic and abused.Z
Not everyone who is exposed gets addicted, but enough do to warrant a similar
discussion.

These two molecules, glucose and fructose, activate different parts of the
brain. On functional MRI (fMRI) scanning, the glucose molecule lights up areas
associated with consciousness and movement, while the fructose molecule lights
up the reward pathway and several sites in the stress-fear-memory pathway as
well.1 These studies suggest that sugar is uniquely capable of driving the reward
pathway and altering emotional responses.

Denying the Obvious

Not everyone subscribes to this expanded view of addictive substances. Drugs
are a luxury. Food is a necessity. How can a food—Ilike sugar—that is necessary
for survival also be addicting? Because certain “foods” are not necessary for
survival. We need essential nutrients that our body can’t make out of other
nutrients, or we get sick and die. But there are only four classes of essential
nutrients: (1) essential amino acids (nine out of the possible twenty found in
dietary protein), (2) essential fatty acids (such as omega-3 and linolenic acid),
(3) vitamins, and (4) other micronutrients, such as minerals. Just add water and
stir. None of the foods that contain these essential nutrients are even remotely
addictive. Of those substances that also contain calories, only alcohol and sugar
have been shown to be addictive. The other addictive consumable found in food
is caffeine.

Wait, I can hear it—you’re saying, sugar? A drug? How is that possible? It’s
part of other foods. It’s in fruit. It provides calories. It’s an energy source.
Moreover, it’s a commodity! We subsidize it! OK, let’s try an analogy. Can you
name a substance that: (1) has calories, (2) is an energy source, (3) is not
required by any biochemical reaction in the body, and (4) is not nutrition by
anybody’s estimation, (5) when consumed in excess causes damage to cells,



organs, and humans, (6) we love anyway, and (7) is addictive? Answer: alcohol.
Alcohol’s got calories and is an energy source, but alcohol is not a food. Alcohol
is not nutrition. There’s no biochemical reaction that requires it (40 percent of

Americans don’t consume alcohol, and they’re not sick).l2 Alcohol does not hurt
you because it has calories or because it can cause weight gain. Alcohol is
dangerous because it’s alcohol. It can fry your brain and your liver. It’s a drug
and it’s addictive in a percentage of the population.

Same with sugar: it meets each one of these same criteria. Fructose, the sweet
molecule in sugar, contains calories that you can burn for energy, but it’s not
nutrition because there’s no biochemical reaction in any eukaryotic (animal) cell
on the planet that requires it. It’s a vestige from when we split off the
evolutionary tree from plants. And when consumed in excess, sugar fries your

liver, just like alcohol.22 And this makes sense, because where do you get
alcohol from? Fermentation of sugar: it’s called wine. Sugar causes diabetes,
heart disease, fatty liver disease, and tooth decay. Sugar’s not dangerous because
of its calories, or because it makes you fat. Sugar is dangerous because it’s

sugar.2l It’s not nutrition. When consumed in excess, it’s a toxin. And it’s
addictive. Fructose directly increases consumption independent of energy

need.22 Sucrose establishes hardwired pathways for craving in these areas that
can be identified by fMRI.22 Indeed, sweetness surpasses cocaine as a reward in

rats.2¢ Animal models of intermittent sugar administration induces behavioral

alterations consistent with dependence, i.e., bingeing, withdrawal, craving, and

cross-sensitization to other drugs of abuse.22

The naysayers will still say, “But sugar is natural. Sugar’s been with us for
thousands of years. Sugar is FOOD! How can food be toxic? How can food be
addictive? This begs the question: What is food? Is sugar food? Webster’s
Dictionary defines “food” as “material consisting essentially of protein,
carbohydrate, and fat used in the body of an organism to sustain growth, repair,
and vital processes and to furnish energy.” Well, sugar furnishes energy, so of
course that makes it a food! For instance, a group of European academic
researchers have joined forces into a political action group called NeuroFAST,
which maintains that humans can succumb to “eating addiction” (it’s the
person’s fault) but argue vehemently against the concept of “food addiction”
(it’s the food’s fault).28 This is not a semantic difference. If it’s “eating
addiction,” the food industry bears no responsibility. If it’s “food addiction,”
they bear at least some corporate responsibility for our current medical and



behavioral health debacle. NeuroFAST categorically insists that even though
specific foods can generate a reward signal, they can’t be addicting, as they are
necessary for survival. In their own words:

In humans, there is no evidence that a specific food, food ingredient or
food additive causes a substance based type of addiction (the only
currently known exception is caffeine which via specific mechanisms can
potentially be addictive) . . . Within this context we specifically point out
that we do not consider alcoholic beverages as food, despite the fact that
one gram of ethanol has an energy density of 7 kcal %

Interesting. NeuroFAST recognizes caffeine as addictive, yet they give it a
pass. Caffeine is present in many foods (e.g., coffee), yet it is classified by the
FDA as a food additive. It is also a drug; we give it to premature newborns with
underdeveloped nervous systems to prevent apnea (stoppage of breathing).
NeuroFAST then goes on to give alcohol a pass as well. Natural yeasts

constantly ferment fruit while still on the vine or tree, causing it to ripen,2 yet
NeuroFAST recognizes that purified alcohol is not a food. Alcohol is also a
drug; we used to give it to women to stop premature labor. It is also addictive.

So what is the difference with refined sugar? The sucrose in your sugar bowl
is the same compound as what is in fruit, but the fiber has been removed, and it’s
been crystallized for purity. It’s this process that turned fructose from food into
drug. And it’s the purification that made it addictive. Just like alcohol. So in a
convoluted sort of way, NeuroFAST got it half-right. They state that food can’t
be addictive, but they recognize that food additives can. But that means when
these additives are added to our food, they can make our food addictive. Like
sugar.

The sine qua non of this argument is soda. Is soda a food? Is there anything in
soda that you need that could make it a food? Sugar—that’s an additive.
Caffeine—another additive. Both addictive. Phosphoric acid, caramel coloring?

No. Sodium? We’re all consuming triple what we need as it is.22 Water? Water’s
necessary, but it’s not a food—it’s water.

In the Middle Ages, sugar was a spice. Up through the mid-1900s it was a
condiment. Only in the last fifty years has it become a diet staple. And it’s
addictive for exactly the same reasons and via the same mechanism as alcohol.
Sugar is not a food; it’s a food additive, just like alcohol. That’s why the FDA
proposed changing the Nutrition Facts label to include “added sugar” (although



the current administration may revoke this change). And that’s why children are
getting the diseases of alcohol—type 2 diabetes and fatty liver disease—without
alcohol. And that’s just what it does to your body and your reward pathway.
Hold on, the party’s just getting started: Wait till you see what it does to the rest
of your brain (in Chapter 9). Yum.

When “Want” Becomes “Need”

The DSM-V says all you need for addiction is tolerance and dependence
(engaging despite conscious knowledge and recognition of their detriment), with
resultant misery. Behaviors and substances that used to be excluded from the
definition now qualify under this rubric. Can you honestly look yourself in the
mirror and tell yourself that you have no addictions? Ben & Jerry’s, eBay,
Facebook, porn, video games, coffee? How long did the rush from the new
iPhone last? Or the new car? Or the new wife? As a society we’ve become
tolerant by obtaining new stuff at a moment’s notice. We don’t just want, we
need the newest, fastest, shiniest, classiest, coolest. You might call dopamine the
dark underbelly of our consumer culture. It’s the driver of desire, the purveyor of
pleasure, the neurotransmitter of novelty, the lever that business pushes to keep
our economy going, but at a clear, perceptible, and increasing cost. We’ve
purified our substances to concentrate their effects, and we are perpetually in
need of the next shiny object.

Apparently that goes for presidents too. The Coolidge effect takes its name
from an apocryphal story of an experimental government farm visited by
President and Mrs. Coolidge. When Mrs. Coolidge came to the chicken yard she
noted a randy rooster. She asked how often the rooster mated and was told,
“Dozens of times each day,” to which she replied, “Tell that to the president
when he comes by.” The president asked, “Same hen every time?” “Oh, no, Mr.
President, a different hen every time.” The president said, “Tell that to Mrs.
Coolidge.”
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Contentment and Serotonin

uestion: Over the course of history, what prescription medication has

evidenced the greatest societal impact? Well, you could argue that

cholesterol-lowering drugs (statins) are the most prescribed for the
treatment and prevention of heart disease, and have made the most money. You
could make the case that anti-malarials have saved millions of lives, especially
in third-world countries. Protease inhibitors turned AIDS from a ruthless killer
into a public nuisance. Non-steroidal anti-inflammatories such as ibuprofen and
naproxen have alleviated pain in a majority of people. How about narcotics and
anesthetics? Having surgery two hundred years ago without them was extremely
unpleasant; although the recent scourge of opiate addiction might be starting to
negate its positive impacts. Maybe Viagra? That has certainly increased the
happiness of a portion of the population. Pick any of the above. You would be
wrong.

Answer: fluoxetine (Prozac). Psychiatric hospitals once were the saddest
places on earth (think One Flew Over the Cuckoo’s Nest [1962]: I still have
nightmares about Nurse Ratched), chock-full of patients with schizophrenia
(e.g., patients who thought people were out to kill them and/or plotted to kill
others, due to dopamine dysfunction) and patients with clinical depression (e.g.,
people who would have welcomed being killed, due to serotonin dysfunction).
But, at its worst, schizophrenia affected only about 1 percent of the population.
Consider the fact that major depressive disorder (MDD) affects 16 to 18 percent
of the U.S. population at some time in their lives, and that at any given moment

6 to 8 percent of the people you know are affected. This is a very big deal and
takes a huge toll on the individual, on his or her family, and on society.
Psychiatric drugs are truly a miracle of Western civilization. For many years,
scientists and doctors had been trying to understand what made some people
suffer from severe depression while others seemed preternaturally happy and



stars of their own Disney movie. In 1952 a serendipitous finding launched the
field of modern psychopharmacology. As is the case with the first generation of
many mood-stabilizing treatments, we used it to treat a different malady
altogether. Patients with tuberculosis (TB) treated with a drug known as
isoniazid (INH, still the drug of choice when you are exposed to someone with
TB) out of the blue experienced a lifting of their depression. INH worked on the
neurotransmitter serotonin (as well as other areas of the brain), and with more
trials and focus, scientists were able to pinpoint that it was the effect of serotonin
that caused depressed TB patients to reemerge into the world of the living. Thus,
scientists learned that serotonin was responsible, in part, for the feelings of
happiness and contentment. And, when out of whack, could cause severe
irritability and depression.

Plumbing the Depths

There are two kinds of depression. People with “retarded” depression can’t get
out of bed, and would kill themselves if they had the energy to do so. They often
need to be hospitalized to be kept away from themselves. But they pale in
numbers compared to the people with “agitated” depression, who are anxious,
irritable, sleepless, and just plain miserable. Both types are associated with
individuals eating and sleeping either far too much or far too little, both of which
are activities that involve serotonin (see Chapters 9 and 18).

When Prozac, the first in the class of selective serotonin reuptake inhibitors
(SSRIs), hit the market in 1986, prescriptions for antidepressants shot up a

record 400 percent over the next fifteen years.2 The genius of Prozac was that it
didn’t matter which form of depression you had. Whether you were climbing the
walls or plumbing the depths of your psyche, Prozac could bring you to ground.
Figure 7-1 demonstrates how both retarded and agitated depression can be
helped by improving serotonin status.

Due to both Reagan’s funding cutbacks and Prozac’s successes, over the next
two decades, in-patient psychiatric facilities closed faster than Blockbuster
Video. I watched this phenomenon occur during my medical fellowship: there
weren’t enough depressed people in the hospitals to keep them open, and nobody
cared about the schizophrenics, so they got dumped onto the street, where they
remain today.
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Fig. 7-1: The highs and lows of depression. Depression comes in two varieties—retarded
depression (slow thinking and behavior: I can’t get out of bed); and agitated depression
(flight of ideas and inability to concentrate: /| can’t get into bed). SSRIs are
antidepressants that, by increasing the amount of serotonin in the synapse, can restore
normal levels of mood in either type of depression.

Prozac or one of its many cousins—sertraline (Zoloft), citalopram (Celexa),
and paroxetine (Paxil), to name but a few—are now prescribed to alleviate or
mitigate a great many mental disorders. Today, SSRIs are the number three most
prescribed class of drugs; more people under age sixty-five take antidepressants

than any other medication,? and as many prescriptions were filled for

antidepressants as for cholesterol-lowering drugs.? Currently 11 percent of all

adolescents are taking an antidepressant2 © not just for depression but for

anxiety, anger management, premenstrual syndrome, and obsessive-compulsive
disorder as well. The frequency of diagnosis of depression is still on the rise.
However, we don’t know if this is due to an increased awareness among the
medical community (ascertainment bias), if insurance coverage has provided the
impetus for overdiagnosing (pills are lucrative to drug companies, and cheaper
than psychotherapy), if more adolescents are depressed because of bullying and
school pressures, or if people and doctors want to provide a quick fix. But is it a
fix? Not for everyone. And how does it work?

Before we start talking about serotonin and contentment, let’s go back to
dopamine and motivation. Dopamine is the reward initiator, and firing of
dopamine neurons changes behavior. Remember, the dopamine neurons in the
VTA have two primary targets: (1) the nucleus accumbens (NA), where the
dopamine signal is translated into desire and reward (I’m stressed, give me a
Krispy Kreme), and (2) the prefrontal cortex (PFC), where the dopamine signal
is tempered by cognitive control (your personal Jiminy Cricket).



Happy Feet?

But serotonin differs from dopamine in many ways, which makes it difficult to
understand and to study. First, serotonin is utilized by different parts of the body.
The overwhelming majority (90 percent) is produced and used in the gut, where
serotonin is involved in neural and hormonal responses to feeding and how full
you are. Another 9 percent can be found in the platelets of our bloodstream,
where serotonin helps our blood to clot. That leaves a total of 1 percent of all of

your body’s serotonin in the brain itself.Z This is why we can’t just measure the
amount of serotonin in blood or urine to diagnose depression—because the
amount is more a reflection of what’s going on in the gut or the bloodstream
than in the brain. As an example, carcinoid, which is a tumor of the intestine that
overproduces serotonin, causes severe diarrhea, flushing, and abdominal pain
and cramping, but it doesn’t have very much in the way of central nervous
system actions, and it certainly doesn’t make its victims happy. But your urine
and blood will definitely show high levels of serotonin and its breakdown
products (Fig. 7-2). There’s no biomarker for depression, no blood test that your
doctor can administer. To diagnose clinical depression, doctors use a
questionnaire known as the Beck Depression Inventory (BDI), which scores
different subjective symptoms of depression. This validated instrument is
equivalent to your brain’s serotonin meter.

Serotonin neurons fan out to many different part of the brain. When these
signals are interpreted either separately or together, we describe the neural
experience as some version of happiness. Presumably this is one reason why
happiness has so many different definitions, manifestations, and inputs: because
different interactions between regions of the brain influence different
phenomena—;joy, elation, love, etc. We know that serotonin is partially involved
in contentment and well-being, but we don’t yet have all the details. What’s
more, dopamine has only five different receptors in the brain (although most of
the reward effects are mediated by the D1 and the D2 receptors). In contrast,
serotonin has at least fourteen different brain receptors to which it binds, and
while there are certain receptors that exert the majority of the serotonin effect, it
makes it very difficult to piece together what is happening in any specific brain
area. Thus, unlike dopamine, unraveling the role of serotonin in human
happiness is a much tougher affair.
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Fig. 7-2: Synthesis and metabolism of serotonin. The amino acid tryptophan receives a
hydroxyl group from the enzyme tryptophan hydroxylase to form 5-hydroxytryptophan.
This compound is then acted on by DOPA decarboxylase (the same enzyme in the
dopamine pathway) to form serotonin. From there, serotonin clearance is achieved by
monoamine oxidase.

Isolating serotonin neurons and figuring out what they do in humans would
require some very questionable neurosurgery from some very questionable
neurosurgeons (Gene Wilder as Dr. Fronkensteen?). For this reason we have had
to primarily use animal models for this work. But this leads to a big question: Is
happiness a human attribute exclusively? How can you tell if an animal is
happy? Are there any behaviors that animals demonstrate that are reflections of
happiness rather than the result of overlay by reward or pleasure? I've talked to
several animal behaviorists at the Society for Behavioral Neuroendocrinology
about this. One form of happiness, the nurturing behavior that occurs between
parents and offspring, is mediated by oxytocin (the “bonding” hormone) rather



than serotonin. But what about general happiness in animals? Ken Locavara, an
eminent paleontologist (he discovered the biggest dinosaur remains in
Patagonia), suggests that Antarctic penguins repeatedly slide down ice chutes
into frozen water, with no secondary gain or reward. There’s no food involved,
just an expenditure of energy. This behavior can’t have any survival advantage
—ijust a general sense of “Wheeeee!!!” So perhaps this is their amusement park
and they are demonstrating joy. Or is it pleasure? And that’s penguins. Are rats
or mice happy? How are we able to tell when a rat or mouse is depressed? For
one, we know what they like: sex and sugar. And when they don’t perform to get
it, they’re depressed. Just like us. And we know that antidepressants will alter
their behavior. And from the rodent work, we end up extrapolating to humans.

There still exists a large stigma toward the diagnosis and treatment of
depression, as if it is a personal moral failing. For many who suffer from
depression or have loved ones who do, the idea of it being their fault makes no
sense. Who would choose this? Indeed, people with genetic differences

anywhere in their brain’s serotonin system are at greater risk for suicide.2 Hardly
a choice for these people.

The Sublime Science of Serotonin

Similar to that recounted for dopamine (see Chapter 3), serotonin physiology
also has the same three points of regulation. Many things can go wrong, which
may cause symptoms of depression. Optimizing each step in the process is
necessary to reach our own individual Zen.

(1) Synthesis. Serotonin is an ongoing requirement throughout life. Its primary
building block is the amino acid tryptophan, which you must eat—you can’t
make it. It also happens to be one of the least available items in the human diet.
Tryptophan is found in greatest quantity (but still pretty rare) in eggs, fish, and
poultry. Many vegetable protein sources are notoriously low in tryptophan.
Fewer building blocks means less product: not enough tryptophan in the diet
means less serotonin can be made. (More about diet in Chapter 9.)

So, you have a limited amount of tryptophan in your system to make
serotonin, which is actually a hot commodity in your brain (Fig. 7-2). Most of
the trvntonhan consumed is going to he nsed to nroduce serotonin in vour gnt.
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Only 1 percent is available for your brain. There isn’t just one serotonin factory
in the body. In fact, once serotonin has been made in the gut or elsewhere, it
can’t cross the blood-brain barrier. Your brain is on its own, it’s got to make
serotonin itself. And the brain serotonin factory is localized to a long thin area
deep in the most primitive part of the brain, called the raphe nuclei. (We’ll focus
on the dorsal raphe nucleus, or DRN, from here on. See Fig. 2-1.)

Tryptophan is only one type of amino acid (one of the building blocks of
protein) that needs to make it into the brain. These building blocks hop on amino
acid transporters to cross over from blood into brain. The problem is, the
transporters, like a taxicab at 11:00 p.m. on a snowy New Year’s Eve, are
sometimes difficult to come by. Tryptophan is in competition with at least two
other amino acids, phenylalanine and tyrosine, which are the building blocks for
dopamine. So guess what, folks? The more building blocks for dopamine (i.e.,
reward-seeking behavior) in your blood, the fewer taxis that are available for
tryptophan to head to party central in the brain and whip up some contentment
for the evening. This competitive mechanism of tryptophan transport into the
brain is but one way by which reward trumps contentment. More are coming
(see Chapter 10).

(2) Action. Similar to dopamine, serotonin is released from its nerve terminals and
must traverse the synapse to meet up with its receptor. Serotonin nerve terminals
are all over the brain in order to bind to different receptors to exert different
effects. Thus, the actions of serotonin are much harder to quantify because: (a)
there is no clear anatomic location, (b) there are too many receptors to keep track
of, and (c) there are many different kinds of responses among people, and even
within the same person. Unfortunately, we aren’t entirely sure which receptors
work which way. For instance, triptans are a class of drugs that bind to two
specific serotonin receptors, and they are the best anti-migraine medications that
we physicians have at our disposal. But taking these medications does nothing
for your state of mind (although if you’ve ever had a migraine, then not having
one is a state of bliss).

One receptor in particular, the serotonin-1a receptor, seems to be uniquely
involved in decreasing anxiety and mitigating depression. It’s the binding of
serotonin to this receptor that is equated to well-being and contentment. We
know this because we have been able to genetically remove that specific receptor
from mice. When they don’t have it, they are extremely anxious and no amount



of antidepressant is going to fix it because the receptor is gone.2 The serotonin-

1a receptor has been a hotbed of concern for psychiatric disease for decades.1? In
one Japanese study, genetic serotonin-1a receptor differences are associated with

bipolar disorder (formerly called manic-depressive illness).1! Drugs that bind to
the serotonin-1a receptor (known as agonists, or chemical mimics) are a

mainstay of antidepressant therapy,12 and new drugs are coming online at a

relatively rapid pace.12 For instance, buspirone (Buspar) is a commonly used
serotonin-1a agonist in the treatment of severe anxiety.

(3) Clearance. After the packets of serotonin transmitters are released from the
neuron, they need to traverse the synapse to get to the receptor. After they have
bound to the receptor, they hang out in the synapse waiting to be recycled or
deactivated. The same process takes place here as it does with dopamine, using
the same enzyme monoamine oxidase (MAQO), which will degrade serotonin into
its waste product 5-hydroxyindole acetic acid (5-HIAA) (Fig. 7-2). The MAO
acts as a Pac-Man here as well, essentially gobbling up and destroying serotonin
molecules. This is why MAOQO inhibitors such as phenelzine (Nardil) work as
antidepressants, by keeping the levels of serotonin elevated, fostering more
chance to bind to a receptor.

Alternatively, the serotonin transporter is a protein that recycles serotonin
from the postsynaptic neuron back to the presynaptic neuron so it can be
repackaged and used again the next time the neuron fires. These serotonin
recyclers/transporters perform the same function as the dopamine transporter
mentioned in Chapter 3, acting as “hungry hungry hippos.” They will suck the
serotonin back into the neuron to be recycled and released again. This is the site
of action of all the newer selective serotonin reuptake inhibitors (SSRIs), like
fluoxetine (Prozac), sertraline (Zoloft), citalopram (Celexa), and escitalopram
(Lexapro) to increase the amount of serotonin within the synapse in order to
elevate mood. So what these SSRIs do is basically put a muzzle on the hungry
hungry hippos. They are still functional, just less so. However, you don’t want to
knock them out of the game completely. Having too much serotonin in the
synapse can also be a problem (read on).

Always Look on the Bright Side of Life



How well your serotonin recycler/transporter works has a lot to do with how
happy you are. Temperament goes a long way in explaining happiness, and
differences in the serotonin transporter go a long way in explaining differences

in temperament.1¢ For instance, those born with a specific allele (genetic
variation) of their serotonin transporter (the 5-HTTLPR) are quite anxious as
children, and are more likely to suffer into adulthood as a result of an unstable

home lifel2 (i.e., have a greater propensity for anxiety, depression, and drug

abusel®).

As an interesting aside, despite consistently experiencing more adverse
circumstances throughout American society, African-American adults routinely
exhibit a lower incidence of clinical depression than do Caucasians and

Latinos.1Z This is not explainable by sampling differences, sex differences, or
levels of education. African-Americans exhibit less anxiety than Caucasians

do.18 There may be several reasons for this dichotomy. One thought is that these
questionnaires may be culturally biased, which may in fact be true. Another
possibility is that the African-American population of the U.S. exhibits a higher

affiliation with a religious denomination than any other racial group,'2 which
may provide them with a social basis for achieving happiness despite
socioeconomic adversity. But there may be a biochemical reason as well.
African-Americans are known to have a genetic difference in the gene that
encodes the 5-HTTLPR (serotonin transporter, aka hungry hungry hippos),

which reduces the ability to clear serotonin from the synapse.22 Thus, African-
Americans may have their own built-in SSRI, so they get less depressed in the
face of adverse circumstances.

But just as with dopamine, too much of a good thing can become a bad thing.
Serotonin can have serious side effects, including irritability and suicidal

thoughts and actions.?! Excessive serotonin effects can lead to negative levels of
mood, and outward behaviors such as impulsive aggression, because of binding

to receptors other than the -1a receptor.22 Serotonin syndrome, which results
from too much serotonin activity because of SSRI overdose or interactions with
other drugs, is characterized by changes in mental state and muscle tone, and

autonomic nervous system problems.23 Going overboard on serotonin can take
someone who’s morose and give them just enough brain activity and mental
energy to make them suicidal, which is why people on antidepressants shouldn’t
dose themselves. Just as with dopamine, the goal is not to increase your
serotonin status indiscriminately but rather to find your sweet spot.



Most of us, as numerous surveys indicate, concede that the most important
goal of life is happiness. But the quest for happiness begins and ends with

optimization of your serotonin neurotransmission?*—clearly no easy feat.
Chances are you’ve seen a commercial for an antidepressant. It generally starts
with a woman looking forlorn and in cold, gray weather. Then, magically, the
sun is shining, she is smiling, her kids are well behaved, and they all live happily
ever after.

Alas, there is no one magic pill. Medications work differently on different
people and they may lose or gain effectiveness over the life span. The dosage of
Prozac taken by an eighteen-year-old may not work the same way when he or
she is forty. After giving birth, women’s hormones go into a tailspin and they
may experience postpartum depression, necessitating the usage of
antidepressants. After a year or so, their serotonin may go back to normal on its
own, or it might not. Antidepressant medications can work wonders, but only 25

percent of those who take them experience a full remission.22 The remaining 75
percent may experience some relief but not complete reversal of symptoms.
More aid is needed. Even for those of us who do not suffer from depression, few
of us know how to attain contentment. Short of SSRIs, what hope do we have of
achieving any meaningful happiness in this life?

Are we really Prozac Nation? Not quite. Read on.



Picking the Lock to Nirvana

f you’re afloat, peering up at a panorama of tangerine trees and marmalade
skies, lower your gaze. Chances are your shipmate just might be a girl with
kaleidoscope eyes.

John Lennon was one of the chief spokespeople of the counterculture of the
1960s. “Lucy in the Sky with Diamonds” (1967), composed by Lennon and Paul
McCartney, extolled the benefits of the synthetic psychedelic lysergic acid
diethylamide (LSD), and the growing desire of young people to, in the words of
Harvard psychiatrist, political activist, and eventual public enemy number one,
Dr. Timothy Leary, “Turn on, tune in, and drop out.”

LSD was first manufactured in a Swiss lab by pharmaceutical chemist Albert

Hofmann in 1938, but first ingested by Hofmann in 1943.1 Immediately,
scientists and researchers saw its potential—it was used in attempts to cure
autism and treat convicts, among others—and the first commercial preparation,
Delysid, hit the European market in 1947. Many different mind-altering drugs
entered our societal lexicon during this period. Mescaline, a phenylethylamine
derivative used in traditional Native American worship rituals, was purified from
the peyote cactus. Psilocin, the active form of the tryptamine precursor
psilocybin, was purified from indigenous “magic mushrooms” found in Mexico.
While new to the American mainstream, these plants had been used for
hundreds, sometimes even thousands, of years by different indigenous groups
and cultures. Rituals involving naturally occurring hallucinogens have played a
central role in the religions, and sometimes even the language of various tribes—
in quests to find spirit animals, communicate with the dead, and seek out the
divine. When Hofmann created LSD, all of a sudden scientists wanted in.

| g LU, R R | S N | G | A



DIinkKing ne eieculiCc KOOoI-Ald

In 1953 the structure of serotonin and its presence in the brain was confirmed.?
Scientists soon thereafter discovered the incredible structural similarities
between serotonin and some of these compounds—especially psilocybin and
LSD (Fig. 8-1). Thus began a seventeen-year scientific and existential quest to
unravel the hidden mysteries of the mind, and in particular, the quest for
happiness—both natural and artificial. One set of scientists started altering the
molecular structure of these compounds to increase their potency, while another
set of scientists labeled them with radioactivity to look at their binding sites in
the brain and their mechanisms of action. After years of trial and error, they
discerned that these compounds acted as a serotonin agonist, meaning that they
mimicked serotonin and would bind to specific serotonin receptors in the brain;
namely, the -1a (see Chapter 7) and the -2a receptors.

NH H,C H CH i _CHs
2 R‘_O 3 ~N~ 3 N(CHZCH;JZ N Haco NHz <O
N
NH NH NH OCH,4 OH
LSD

Serotonin Psilocin, R=H Mescaline MDMA

Psilocybin, R=PO,H

Fig. 8-1: Serotonin receptor “skeleton keys.” Psychedelics are modifications of the
structure of the parent compound serotonin. These changes allow different compounds to
bind selectively to individual serotonin receptors instead of all sixteen. But some still
cross-react. The tryptamine derivatives psilocybin and LSD can bind to both the serotonin-
2a receptor (the mystical experience) and the serotonin-1a receptor (contentment). The
phenylethylamine compound mescaline binds only to the serotonin-2a receptor. MDMA,
or ecstasy (see Chapter 10), not only binds to the serotonin-2a receptor, it binds to the
dopamine receptor as well.

The 1960s was the golden age of LSD research. The U.S. government
subsidized at least 116 experiments (that we know of) over this interval to
unlock its secrets. Dr. Stanislav Grof, one of the early experimenters, described
LSD as a “non-specific amplifier of the unconscious,”? for both good and bad.
The suggestion was that LSD might be a primary modulator of the unconscious
mind, and unlocking its mysteries would answer the questions of who we are,



why we are here, and what’s to become of us. Big questions indeed. Maybe too
big to be left to scientists?

As hard as you may try, you can’t keep something this big locked up in the
lab. These molecules escaped from the ivory tower and started a (relatively)
bloodless revolution within America, especially among young people, who were
disillusioned with the U.S. government, and the handling of the Vietnam War
and the civil rights movement. Psychedelics were all the rage in the late 1960s
throughout the country. College campuses were the testing ground for this social
experiment, and some still are.

Three observations about the use and users of psychedelics should be made at
this point.

1. Some users of psychedelics would experience “bad trips”; that is, they
would experience unwanted fear and paranoia. Hallucinogenic experiences
can’t be easily predicted. Maybe someone will have a good/mellow trip,
feel at one with the universe, and talk to the deities—or maybe they will
feel that their face is melting off and the world is contracting. It’s hard to
predict what, who, and how these drugs cause a bad trip. In general,
hallucinogens magnify the emotional and mental state of the user at the
time. If someone is depressed or manic, a hallucinogen, taken on its own,
would likely intensify the feeling in the same direction. Based on
anecdotal data, the psychedelic experience is, in the words of Timothy
Leary, responsive to both “set” (i.e., mind-set) and “setting” (i.e., place
and people you are with). Perhaps this was best typified by the
inconsistent and incoherent results of a clandestine CIA operation called
the MK-ULTRA program (aka Operation Midnight Climax), which
between 1953 and 1964 dosed unsuspecting military personnel and
unwitting victims in New York and San Francisco with LSD in their

alcoholic drinks.2 Ostensibly, the reason for this covert program was that
the CIA was concerned that Russia, Communist China, and North Korea
were using these drugs to brainwash American prisoners of war—think
Laurence Harvey in The Manchurian Candidate (1962) (Queen of
Diamonds, anyone?)—and they needed to fight back. The responses of
these “volunteers” ranged from anxiety to sheer paranoia to apparent
psychosis: their world did not make sense, because they were navigating
blind. Thus, the need for informed consent and a tour guide for your
metaphysical trip.



2. Although some of these compounds demonstrated decreased efficacy (i.e.,
tolerance) with repeated use, few users of psychedelics demonstrated

either dependence or withdrawal upon quitting.2 Most were able to walk
away from their use without untoward personal or societal consequences.
Virtually no emergency room visits, no spike in crime, and no users
rushed into rehab, as is often the case when dopamine agonists (e.g.,
cocaine) or opiates (e.g., heroin) are withdrawn. It is estimated that as
many as 30 million people worldwide have come into contact with a

psychedelic drug at some point in time.® For instance, a recent
examination of the National Survey of Drug Use and Health demonstrated
that of the respondents, 13.4 percent admitted to long-term psychedelic
use. Yet, despite chronic use, these same people reported no drug
addiction, and surprisingly little coincident mental illness; in fact, the
prevalence of psychiatric diagnoses was lower in these users than in the

general population,” and few ended up in mental institutions (with the
exception of some who have metaphorically fried their brains from too
much acid). In other words, psychedelics are not classically addictive.

3. A third and perhaps more important observation: recent research indicates
that when LSD is ingested in a controlled setting, long-lasting effects are
sometimes experienced, which can include improved social relationships
with family, increased physical and psychological self-care, and increased

sense of spirituality.2 Whether these feelings reflect a biochemical change
in the brain, or are just an uplifting sequel to the mystical experience is
unknown. But people report, for lack of a better term, mind-altering
aftereffects.

The Feds Raid the Party

Proponents of psychedelic use such as Leary were gaining a foothold with
America’s youth in the 1960s; it was a message that conflated with their anti-war
sentiments. To quell the movement, California state senator Donald Grunsky
introduced a law into the state legislature that banned possession, distribution,
and importation of LSD and its cousin dimethyltryptamine (DMT), which was
signed by Governor Ronald Reagan in 1966. The backlash culminated in the



pinnacle of American counterculture: San Francisco’s 1967 Summer of Love,
the vestiges of which are still apparent on Haight Street (come visit!—just ignore
the hypodermic needles). Indeed, America’s youth, the first wave of the baby
boomer generation, was dropping out in droves. “Think for yourself, and
question authority” was Leary’s motto. Throughout adolescence and early
adulthood, the cognitive connections between actions and consequences are
muddled, as the maturation of the prefrontal cortex (the Jiminy Cricket) is not

complete until approximately twenty-five years of age.2 (This is also why the
actuaries jack up auto insurance rates until you reach your twenty-fifth birthday.)
The baby boomers who attended Woodstock in 1969 struck fear in the heart of
the U.S. government. After all, the Army needs young men to fight in wars.
Generals and admirals in the armed forces, witnessing a clear change in young
men’s taste for participating in armed conflict, advised the Nixon administration
that these compounds were among the most dangerous and destructive drugs
ever devised—even more destructive than opiates.

The counterculture movement abruptly went underground with Congress’s
passage of the Controlled Substances Enforcement Act of 1970 and the
establishment of the Drug Enforcement Administration in 1973, which was
charged with regulating all dopamine, opioid, cannabinoid, and serotonin
agonists. Heroin, marijuana, and all psychedelics were thereafter classified as
Schedule I, meaning that they had no medicinal importance and no legal
purpose; in other words, banned. With the stroke of a pen, Richard Nixon wiped
out a fascinating and potentially promising line of medical and psychiatric
research. Now relegated to the dustbin of scientific history, this work would
languish for the next forty years. Deleted from our collective memory is the fact
that some of the users of these compounds experienced what, for lack of a better
phrase, was a “life transformation.” The anthem for this movement, Lennon’s
Imagine, told young people to lay down their guns, part with their worldly
possessions, and “learn to live as one.” Why did he believe this? Because he was
singing Kumbaya with Lucy in the Sky with Diamonds? Can hallucinogens
make you happy or, at a minimum, content? Not always: some have reported
disembodiment and severe anxiety. And for how long? The length of the drug
trip itself (which, for LSD, can be a very long twelve-plus hours)? Or are there
lasting effects? Days? Months? Are humans happier in an altered state? The
secrets of life, love, happiness, and contentment were buried in a tomb too
dangerous to excavate.



Fast-forward to today. A courageous group of doctors and scientists are
excavating that tomb right now. Some of these drugs are making a resurgence in
science, albeit under extremely strict government oversight. Michael Pollan’s

article “The Trip Treatment” in the New Yorkerli® recounts the human interest
story behind how these drugs have been rediscovered by some forward-thinking
clinicians with the help of power brokers invested in unlocking their mysteries.

A New Death with Dignity?

Who on this earth is in greatest need of happiness, or at least the alleviation of
the severest form of dysphoria or distress? Terminal cancer patients, that’s who.
Standard hospice care provides such patients with opiates like hydromorphone
(Dilaudid), which, while alleviating pain, dope them up to the point where they
can’t and don’t care, and can’t even respond: they can’t tell their doctors that
they are scared, or their loved ones that they love them. And of course these
opiates are highly addictive. You could argue: Who cares about addiction if
you’re already dying? Both of my parents died in hospice care, both doped up on
opiates at the end. I couldn’t tell them I loved them, and they couldn’t
communicate back. Prescribing opiates is more humane than letting patients
suffer but nonetheless not an optimal way to depart this world. We all deserve a
better exit than that, at peace with our own imminent mortality.

In a study that took a full decade to complete, and with the approval of the
FDA, NIH, DEA, and a host of institutional review boards, Charles Grob at
Harbor-UCLA Medical Center assessed the use of psilocybin (the compound in
“magic mushrooms”) as a stand-alone treatment for the reactive anxiety and
depression that attends death due to terminal cancer. In an initial study, twelve
individuals with a life-threatening cancer diagnosis participated in a double-
blind randomized crossover fashion (neither the subject nor the physician knew
which treatment was being administered) with either psilocybin or niacin
(Vitamin B,), which results in a tingling sensation, and acted as the placebo

control.l1 Furthermore, every subject was prepared by a licensed psychologist
beforehand to minimize the possibility of any side effects or a bad trip. Each had
their own personalized metaphysical tour guide, who remained with them
through the session. They optimized the set and the setting by providing a



pleasing and comfortable environment. These clinical research studies were
carefully performed and documented, and above reproach. The results were quite
remarkable. Feelings of “oceanic boundlessness” and “visionary
restructuralization” were followed by positive mood and reduction in depressive
scores, which persisted up to six months after the psilocybin treatment ended.
Several follow-up studies are now being conducted. Stephen Ross at NYU
School of Medicine randomized twenty-nine participants with cancer in a
double-blind fashion to receive either psilocybin or niacin. Again, reductions in
long-term anxiety and depression were observed, and with long-lasting effects
still measurable six months after hallucinogen exposure; and again the benefit

correlated with the extent of the “mystical experience.”!2 Using LSD as the

hallucinogen, Peter Gasser in Switzerland!2 showed that twelve cancer patients
also showed short-and long-term benefit, and with no persistent side effects
beyond the day of the study itself. Further studies have corroborated these

beneficial effects up to fourteen months out.1%

Due to the remarkable long-term nature of these clinical responses and the
lack of long-term side effects, such studies are expanding. Currently, clinicians
throughout the world are testing whether these compounds can treat addictions

such as tobacco and alcohol.!2 What? A psychedelic drug can confer
contentment, even if artificial, or can reverse long-standing substance abuse?
Not so fast. We’ll deal with this in Chapter 10.

Special on Receptors—Buy One, Get One Free!

Clearly, hallucinations and contentment are not the same thing. You don’t have
to be in a mind-altered state to be happy. Second, most happy people have not
lost touch with reality. Lastly and most importantly, not everyone who has
experienced the effects of psychedelics has been moved to give up all their
earthly possessions and live in a yurt. Nonetheless, there is clearly some form of
overlap. What ties serotonin, hallucinations, and contentment together?

Although I can’t prove this, the key to this puzzle may very well lie in the
nature of the compounds themselves, which serotonin receptors they activate,
and where and how much it takes to activate them. Remember from Chapter 7,
while originating in the DRN (one area of the midbrain), serotonin acts



throughout the cerebral cortex, where it binds to as many as fourteen different
receptors coded by eighteen different genes, likely mediating serotonin’s various
cognitive, behavioral, and experiential effects. We also recall that the primary
modulator of serotonin’s effects are the SSRIs, which improve mood and
alleviate depression. As far as we can tell, the effects of SSRIs on anxiety and
depression are on the serotonin transporter located at the serotonin-1a

receptor.1® 1Z How do we know? Because if you knock out that specific receptor

in mice, they become incredibly anxious, and SSRIs can’t rescue them,!8 yet
knockout of other receptors doesn’t lead to depression. And because genetic
polymorphisms in the seroronin-1a receptor predispose humans to major
depressive disorder,'2 the -1a receptor appears to be the seat of our contentment
and well-being.

In contrast, through painstaking experiments on animals and humans, the
mind-altering effects of all psychedelic compounds have been traced to their
stimulatory effects on the serotonin-2a receptor. Not -1a but -2a. Punch your
tickets to the Magical Mystery Tour—they are all chauffeured by the -2a
receptor, whether it’s snorting Yopo, dropping acid, downing ayahuasca, or
licking the Colorado River toad (yes, really—and do not try this at home).

Where are these serotonin-2a receptors that generate these vivid and
otherworldly effects? Recently, Robin Carhart-Harris of Imperial College

London delineated the two primary brain sites of hallucinogen action.2? First, the
visual cortex. Injection of radio-labeled psilocybin lights up the visual cortex

like a Christmas tree.2l Perhaps this is not all that surprising, given Lennon’s
experiences of tangerine trees and marmalade skies. They are also in the
prefrontal cortex (our Jiminy Cricket), which may explain why these compounds
alter our inhibitions and increase sensations of reward.

But action on serotonin-2a receptors doesn’t explain the connection between
some of the psychedelics and long-term contentment. You’d think that if all the
hallucinogenic drugs bound to and activated the same serotonin-2a receptor, they
would act in the same fashion and exert the same effects. But not all do. The
phenylethylamine class of compounds, of which mescaline is the natural version
(Fig. 8-1), isn’t associated with the post-administration experience of

contentment.22 Rather, the afterglow appears to be restricted to the tryptamine

class of compounds, of which psilocybin is the natural version.23 In fact, the
drugs that provide contentment (-1a binding) on top of the mystical experiences
(-2a binding) are all of the tryptamine class; and you have to reach a dose that



achieves the mystical experience in order to experience the post-dosing

contentment.2? Hey, two receptors for the price of one!22 In fact, virtually the
entire tryptamine class of psychedelics (to which psilocybin and LSD belong)

bind to both the -1a and -2a receptors.2® In contrast, mescaline binds just fine to
the -2a receptor to provide the hallucinogenic experience, but it has little effect
on the -1a receptor,2Z 28 which likely accounts for the lack of the afterglow.
Could this added receptor bonus really explain the ability of psilocybin to
remove angst and fear from terminal cancer patients? Can this extra effect really
treat alcohol and tobacco addiction? Can this class of drugs really cause lions to
lie down with lambs? Doubt it. I have met quite a few people who have dabbled
in taking hallucinogens and none of them have become monks, although some
did move to Marin County. Many addicts have at some time taken LSD and are
still addicted to their drug of choice. Does the tour guide make a difference? Or
the dosage? We don’t know yet . . . but can you see why the armed forces were

so scared of the fallout?

The Psychedelic Hangover

More recent well-controlled studies of LSD administration in normal non-
depressed volunteers suggest that the drug induces profound perceptual changes:
the way these subjects see the world around them. Volunteers scored

significantly higher on the Creative Imagination Scale,2? and exhibited more

openness to new ideas and new experiences.2? Steve Jobs swore by LSD—until
he started Apple. Then it became a distraction. What would it do to you?
Chances are you won’t start a company, but you might end up down a rabbit
hole that you can’t climb out of. You’re taking your brain in your hands. You
ready for that?

Yet the implications of this research are nothing short of life-and world-
altering. Fifty years ago it was a free-for-all. Then the pendulum swung in the
opposite direction and the feds raided the party. Is there a happy medium? The
pendulum is just now starting to swing back. What if tryptamine psychedelics
(LSD and psilocybin) were reclassified to Schedule II, where doctors could
prescribe them to selected patients in controlled settings? What if the taboo of
hallucinogens was removed and we had “medical mushrooms”?



The big issue with all centrally acting drugs is the concern over tolerance and
either withdrawal or dependence—in other words, their addictive potential (see
Chapter 5). Despite demonstrating tolerance, these serotonin agonists have rarely
been shown to lead to withdrawal or dependence; in other words, they do not
appear to be classically addictive. In fact, they are now being evaluated to treat

addictions to other drugs!3! Serotonin affects dopamine? We’re going there in
Chapter 10.

Nonetheless, these serotonin agonists are not completely safe. High doses can
on rare occasions cause constriction of the blood vessels and coronary artery
spasms, so their recreational use without a doctor’s supervision is
contraindicated. There is no doubt that repeated daily dosing of LSD leads to

reduction of effect22 due to down-regulation of serotonin-2a receptors,2 which
might have long-term sequelae that we just don’t know about. And the bad trips?
This was ostensibly the reason Congress banned psychedelics back in 1970. In
drug parlance, we’re talking about a very narrow therapeutic window, and if
you’re not within the window, you might just jump out of it instead. Some of the
newer designer hallucinogens can still elicit the occasional bout of agitation,
rapid heartbeat, sweating, and combativeness that requires an ER visit and IV
sedation until the drug wears off. Not ready for prime time, to say the least.

Better Living Through Biochemistry?

These studies provide yet another line of reasoning to support the assertion that I
am trying to drive home—that our emotions are just the inward expression of
biochemical processes in the brain. In the case of hallucinogens, signaling of the
serotonin-1a receptor drives contentment, whereas signaling of the serotonin-2a
receptor drives the mystical experience. In our modern society the role of mind-
altering drugs to achieve heightened consciousness and/or contentment has yet to
be determined, and will require careful scientific investigation in controlled
settings along with philosophical and ethical debate before the public can be
trusted with the key to nirvana.

We are our biochemistry, whether we like it or not. And our biochemistry can
be manipulated. Sometimes naturally and sometimes artificially. Sometimes by
ourselves but sometimes by others. Sometimes for good and sometimes for ill.



What You Eat in Private You Wear in Public

t would seem that optimizing serotonin availability and action at the -1a

receptor is the neurochemical key to contentment. Indeed, it is. But

producing adequate amounts of brain serotonin all the time is hard to do and
even harder to maintain. No wonder many of us are unhappy. Our current drug
armamentarium is pretty sparse, and fraught with tendencies to overshoot along
with the mental health dangers that come with it—everything from severe
irritability to bad trips to suicide. And these many medications—from your doc,
shaman, or college roommate—are not actually making serotonin. Some
antidepressants and hallucinogens are acting as serotonin agonists (chemical
mimics). The natural stuff is up to your brain to make. And for that you need the
basic ingredients or building blocks. For serotonin, that would be tryptophan, the
basic ingredient to inner contentment. But our food supply isn’t doing us any
favors either, given that:

1. the precursor amino acid tryptophan is the rarest amino acid in our diet;

2. ingested tryptophan can be metabolized by an alternate pathway in the
body (called kyurenine), which can create inflammatory by-products,
leading to worsening of your health;

3. 99 percent of the ingested tryptophan is converted to serotonin in other
parts of the body (used for other functions in your gut and blood) before it
even gets a chance to be transported into the brain;

4. tryptophan transport from the blood into the brain is in competition with
much higher concentrations of both tyrosine and phenylalanine (the
precursors for dopamine) for the same blood-brain transporter;

5. the serotonin that is manufactured from tryptophan elsewhere in the body
can’t gain access to the brain, because it can’t cross the blood-brain
barrier;



6. the serotonin receptors are virtually everywhere throughout the brain, so
there’s a big demand for that small supply; and

7. the enzyme that inactivates serotonin (MAQ, the ubiquitous Pac-Man) is
very good at its job.

It’s no wonder we’re unhappy: we’re always playing catch-up. Most of us are
functionally serotonin-deficient some of the time (a state), and some of us are
serotonin-deficient all the time (a trait), both of which can influence clinical
depression. There’s barely enough serotonin in the brain to generate even a
fleeting feeling of contentment in the first place.

Eating for Sleeping

Serotonin is known to prepare you for sleep! and influence sleep stage cycles,
especially by reducing the active or rapid eye movement (REM) phase and
increasing the slow wave or inactive phase of sleep. If you give tryptophan (the
precursor to serotonin) to normal non-depressed people, you tend to see some

lethargy and sleepiness and decreased reaction time;2 perhaps this is one of the
reasons people blame the tryptophan for falling asleep at their Thanksgiving
turkey dinner (besides stuffing yourself with stuffing, mashed potato, pumpkin,
and pecan pie so that you can’t move). Conversely, if you provide adults with a
tryptophan-depleting drink just prior to bedtime to reduce their brain serotonin,
their sleep looks like people who have untreated clinical depression, which keeps

them awake at night.2 SSRIs, while they treat symptoms of depression, also push
the reset button on your sleep cycle, often with the result that you can’t sleep or
you sleep too much. Thus, the tryptophan in your diet goes a long way toward
determining how well you sleep, and how well you sleep goes a long way in
determining your level of contentment. Our increased levels of sugar and
caffeine in the diet sure don’t help matters any. We’re wired from Red Bull and
Starbucks Frappucinos, making us even less likely to get regular sleep and
wreaking havoc on our metabolic systems in general. For instance, a study of
fourth and seventh graders shows a correlation between shortened sleep and soda

consumption,* although we can’t determine if this is due to the sugar or the
caffeine. More on the role of sleep in unhappiness in Chapter 10.



While there are several steps involved in converting the tryptophan in food
into serotonin within the brain, most of us don’t get enough dietary tryptophan in
the first place. Eggs and fish have high concentrations of tryptophan, nuts and

poultry are not too far behind,2 and spinach and soy make the list as well.
Although beware: just because they are advertised as Chicken McNuggets

doesn’t mean there’s any chicken in them.® Indeed, people who are egg eaters
and fish eaters have the highest levels of tryptophan consumption as measured
by blood concentrations (of course, looking at levels in the blood doesn’t mean
that any tryptophan actually made it into the brain, so it’s by no means a perfect

marker).Z-8 Fish consumption is inversely related to depression in large meta-

analyses,? although we don’t yet have cause and effect. But eggs are frequently
omitted from certain processed foods because they curdle with time, because
they can go rancid when not refrigerated or when they’re old, and because
enough people are allergic to eggs. And fish is not usually a big seller as an
ingredient in processed food, in part because certain fish don’t freeze well and
most people want to see the fish to determine how fresh it is.

The nutraceutical industry is actually peddling both tryptophan as well as the
next-step chemical intermediate on the way to making serotonin (5-
hydroxytryptophan) (see Fig. 7-2) in capsule form. Currently randomized
placebo-controlled trials of these nutraceuticals to improve depression are early

and limited.1® 1! One group performed a double-blind placebo-controlled trial
giving tryptophan to a bunch of petulant people, and lo and behold, they got

nicer.12 (Maybe slip some tryptophan in your boss’s coffee tomorrow . . .) A

meta-analysis does argue for some benefit in depressed patients,2 with some
attendant side effects. However, Big Pharma isn’t interested in going down this
road, because a tryptophan pill isn’t patentable, and they can sell SSRIs and
charge a bundle. We really don’t know what a tryptophan-replete America
would look like.

What's Your Beef?

What about red meat, which is supposed to provide high-quality protein?
America prides itself on its meat production, and its meat consumption. Does red
meat have enough tryptophan? It does, but let’s have a look at the difference



between the corn-fed beef of processed food versus beef that came from cattle
that were grass-fed. Turns out that corn is relatively deficient in tryptophan but is

loaded with phenylalanine and tyrosine, the precursors of dopamine.14 While
contested by the processed food industry, it is likely that we who eat these
animals are not getting very much tryptophan. Furthermore, corn-fed beef has
higher levels of branched-chain amino acids (leucine, isoleucine, valine) that
contribute to liver fat, which drives the metabolic syndrome (see below).
Chicken is the one processed food staple that contains a reasonably high quantity

of tryptophan, 1> but there’s a big catch. Chickens raised for the processed food
industry are corn-fed, just like the cattle, and contain a lot of branched-chain
amino acids as well.

Each of these amino acids is “essential,” which means you have to eat them;
your body can’t synthesize them. Branched-chain amino acids account for over

20 percent of all the amino acids (building blocks) in the Western diet.1® If
you’re in puberty, or a bodybuilder, then these branched-chain amino acids are
necessary for building the proteins that are found in muscle (that’s what’s in
protein powder). But if you’re a mere mortal like me and most of the sedentary
world, then chowing down on excess branched-chain amino acids means there’s
no place to store them, which means that the liver has more of these amino acids
to process and metabolize into energy. The energy overload in the liver drives fat
accumulation and insulin resistance,Z promoting all the chronic metabolic
diseases that are part of metabolic syndrome,2 which will directly affect both
your physical and mental health.

Metabolic syndrome is the smorgasbord of chronic metabolic diseases from
which America, and indeed the entire world, now suffers. To name them: how
about heart disease, hypertension, blood lipid problems such as
hypertriglyceridemia, type 2 diabetes, non-alcoholic fatty liver disease, chronic
kidney disease, polycystic ovarian disease, cancer, and dementia? These are the
diseases of insulin resistance, where insulin doesn’t clear glucose from the blood
properly, while fat precipitates in your liver and muscles. Next time you’re at the
butcher, have him show you strip steak from a grass-fed cow and a corn-fed
cow. The grass-fed steak is pink and pretty homogeneous throughout. It’s
delicious, but when you grill it up, it’s a little tough. Now look at the corn-fed
steak. See all that marbling? We love it, because that’s where the flavor is. And
after grilling, it practically cuts with a butter knife. That marbling is fat in the
muscle. That’s muscle insulin resistance. That cow had metabolic syndrome; we



just happened to slaughter it before it got sick, and now we’re consuming the
aftereffects in each and every Big Mac.

What Am |, Chopped Liver?

At the cellular level, the avalanche of energy from a processed food meal
overwhelms your liver’s cellular power generators—the mitochondria. When
these liver mitochondria get overloaded, they have no choice but to turn the extra
energy into liver fat. These molecules of liver fat have one of two fates: either
(1) your liver can package them into very-low-density lipoproteins (VLDL),
which can lead to heart disease and obesity, and which your doctor can measure
as serum triglycerides on your lab panel; or (2) your liver can’t package them,
they turn into fat droplets, and they make your liver sick. A sick liver doesn’t
respond well to insulin, causing the pancreas to release excess insulin.
Eventually your pancreas gives out, and now you have type 2 diabetes. You’ve
got metabolic syndrome and are losing years of life as your cells and your body
age more quickly. How can all this be happening when you’re dieting and
buying low-fat products? That’s just what causes it! That’s what’s happened to
America, and the world. We lowered the fat and put in more sugar to make our
food palatable. And all of that increased sugar in the diet is a leading
contributing factor to metabolic syndrome. I wrote a whole book about it (Fat
Chance).

People with metabolic syndrome have decreased serotonin function!? and are
at very high risk for depression. And not because they’re fat: thin people get

metabolic syndrome also,?? with the underlying phenomena of insulin resistance

and liver fat;2L they’re called TOFI, or “thin on the outside, fat on the inside.”
Furthermore, each of the disease components (e.g., lipid problems, glucose
intolerance) correlates with depression even better than abdominal obesity

does.22 The foods that drive metabolic syndrome are those that are most clearly
associated with the foods that people with binge-eating disorder consume with

the greatest avidity: refined carbs and sugar.23 The question is, does the
depression drive the food choices, which then drive the metabolic syndrome? Or
do the food choices drive the metabolic syndrome that then drives the
depression? Which is cause and which is effect? We still don’t know. But what



we do know is that some people can eat their way out of both the metabolic
disease?? and out of the depression?2 by switching to a Mediterranean diet—and
why not? Lots of eggs, fish, nuts, fiber, and not very much refined carbohydrate
or sugar. The fact that your food choices can lift your mood certainly argues that
the food is the driver.

The Slippery Slope

Not only is metabolic syndrome related to depression, it is also related to
cognitive decline—and nothing will make you more depressed than losing your
intelligence. We’ve known for a long time that people with type 2 diabetes

demonstrate cognitive decline2® and that brain insulin resistance correlates with

dementia (e.g., Alzheimer’s disease).2” Yet type 1 diabetes—which is a
spontaneously occurring disease as opposed to type 2, which is driven in part by
the sugar in your diet—doesn’t correlate with dementia. Both forms of diabetes
share high blood glucose as the primary phenomenon. But type 1 diabetics are
deficient in insulin, while type 2 diabetics have too much insulin but are resistant
to its actions. Because it’s not the glucose! It’s the insulin! The insulin

resistance, driven by all that excess soda and sugar-laden foods, is what leads to

the brain plaques that define Alzheimer’s disease.?

When you’re healthy and insulin-sensitive, the insulin rise from a meal
normally tells the brain you’ve had enough food. But once metabolic syndrome
sets in, the chronic insulin in the brain does exactly the opposite: it blocks the

signal to stop eating.2% 32 Worse yet, the insulin resistance alone (unrelated to
blood glucose) predicts cognitive impairment2! and risk for Alzheimer’s

disease.32 It’s always been assumed that dementia and cognitive decline are the
province of the aged. Not so. Antonio Convit at NYU School of Medicine has
shown that teenagers with metabolic syndrome (matched by age, socioeconomic
level, school grade, gender, and ethnicity) manifest cognitive decline, brain
shrinkage, and decreased white matter integrity.23 And these kids don’t even
have type 2 diabetes yet! But they will. In fact, this is a positive feedback cycle.
The more brain insulin resistance they develop, the more their dopamine neurons
fire, the less restraint of the reward system (your Jiminy Cricket from Chapter
4), the more their anxiety, the less their cognitive inhibition, the more food



(especially sugar) they consume, and the more insulin resistance they will

develop. Ultimately this vicious cycle culminates in diabetes, dementia,2* and
often depression. Indeed, dietary sugar (sucrose, consisting of glucose and
fructose)—rather than blood sugar (glucose)—is the driver in this scenario,
because dietary sugar underlies insulin resistance, and insulin resistance

underlies dementia.32 If you feed fructose to animals, you get all the pathology
and cognitive decline one sees in Alzheimer’s disease,2® and it causes changes in

genes that predict Alzheimer’s.3” So far in humans, we only have correlation.
For instance, sugar consumption correlates with risk for dementia in

epidemiologic studies.2® 32 But correlation is not causation. In humans, we still
don’t have cause and effect. Does sugar consumption make you lose brain cells,
including those that house your serotonin receptors? Or does losing brain cells
make you consume more sugar? Both, most likely. But today we just can’t say
for sure. Nonetheless, are you comfortable with the risk?

By driving reward, sugar drives risk for addiction (see Chapters 5 and 6), and
addiction culminates in unhappiness. Both high-glycemic-index diets (i.e.,
highly refined carbohydrate from processed foods) and high-added-sugar diets

are correlated with depression,2%4L42 but again, correlation is not causation.
Does sugar cause depression? Or do depressed people consume sugar to give
themselves what little pleasure they can muster? There is no doubt that Cathy
Guisewite’s eponymous cartoon character Cathy is both depressed and a
chocoholic. But are these related, and which caused which? Is sugar
consumption a contributor of the depressed state? Or is addiction a necessary
intermediate step between sugar consumption and depression? The answer to all
of these is a definite maybe.

Your Gut Feeling

But the more immediate question for all of us: Is your sugar consumption really
under your control? Common wisdom says you are in control of every item you
put in your mouth. And common sense would also suggest that is true (except
we know from Part II that in addiction, you’re really not in control—the drugs
are doing the talking via dopamine). What if something else is also talking,
feeding your brain with devious and distracting thoughts—Ilike your bacteria?



You might think that your gut microbiome, consisting of 100 trillion bacteria
representing several hundred species and residing inside your intestine, would
not be immediately connected to your brain. Nonetheless, your gut microbiome
appears to have a mind of its own, and it very well may control yours.23 44
Every person on earth harbors his or her own individual Amazon rain forest,

with unique creatures living on and in them. The bacterial species found within a

person’s gut can identify him or her by a unique microbial signature.*> Yet the
human gut microbiome is very clearly and rapidly responsive (within as little as

two days) to dietary manipulation,%® and why not? Different nutrients will make
their way farther down the intestine based on different aspects of the diet, such
as what carbohydrates you are consuming, whether those carbohydrates are
fermented, and whether they are accompanied by the corresponding fiber

inherent in that food.4Z Different bacteria like to grow in different dietary
“soups” to different extents. In fact, changes in the microbiome have been
associated with increased risk for obesity in both directions. For instance,
transferring obesogenic bacteria from one mouse strain to another can cause the

recipient mouse to become obese.*8 This was anecdotally demonstrated in a
human, where an unfortunate woman who received a fecal transplant to treat her

infectious diarrhea became massively obese afterward.22
Conversely, ingestion of certain strains of probiotics (friendly bacteria) or
prebiotics (dietary components such as fiber that let friendly bacteria grow) have

been associated with weight loss? and improvement in certain disease states.2!

Other studies have found probiotics can influence mood and cognition.22

Microbial diversity may be protective against the various diseases of metabolic

syndrome and obesity,22 and possibly depression. Your bacteria talk loud and
clear, and apparently your brain listens. Remember, 90 percent of the serotonin
made in your body is used by the gut for various purposes; serotonin happens to
be pretty versatile. Only 1 percent of your total body’s serotonin is in your brain,
impacting, among other things, your level of well-being and contentment.
Apparently a happy gut means a happy you. These bacteria may alter our
emotional state and our dietary preferences through indirect communication with
the emotion centers within our brain.

The one undeniable fact is that of all the items in the grocery store, sugar is
the only one that is independently associated with depression and addiction and
metabolic syndrome. And, as we’ve already noted, it’s undoubtedly the cheapest
way to pleasure, and the surest path to unhappiness.



But fear not, there does appear to be one dietary item that can mitigate the
damage that sugar does to the brain and promote the biochemistry and the
processes that can predispose us to happiness. And perhaps not surprisingly its
presence in the diet correlates positively with tryptophan and negatively with
sugar. What is this magic chemical? It’s omega-3 fatty acids, of all things. A
type of fat. Something we were told to avoid forty years ago. Another item that’s
pretty hard to come by in the Western diet. Perhaps this is another reason that
happiness has eluded so many of us.

Brain Food

Omega-3s come in two main flavors: eicosopentanoic acid (EPA) and
docosohexaenoic acid (DHA). Everyone thinks these two omega-3s are found in
fish. They are, but there are some qualifications to that statement. Fish don’t
make omega-3s; fish eat omega-3s. Rather, omega-3s are made by green leafy
plants either in the sea or on land. Algae are the best source of omega-3s around.
The fish eat the algae. We eat the fish. So we purchase our omega-3s
secondhand, and at a premium to boot. But wild fish eat algae. Farmed fish eat
pellets. Sometimes the pellets are made from other fish, which, even if they ate
algae, are now pretty diluted. Sometimes they are made from corn. Since farmed
fish are fatter—see, it happens to them as well!—they have a slightly higher

omega-3 content, but their omega-6 content (which drives inflammation) is

extremely high; thus wild fish is a more expensive but smarter choice.2*

The pop literature surrounding omega-3s has translated into people popping
fish oil capsules left and right. Full disclosure: I do too. There’s even a purified
omega-3 preparation available by prescription (Lovaza), but it’s very expensive
and usually not covered by insurance. In fact, I take care of children with
severely elevated blood triglycerides—high enough to cause spontaneous acute
pancreatitis, which is a mega disaster with life-threatening complications.
Purified omega-3s are the obvious treatment of choice—and still the insurance
companies won’t authorize their purchase.

So what’s behind this miracle superfood that does so much? Omega-3s are
incorporated into cell membranes throughout your body. They increase
“membrane fluidity,” which means that they allow for easy cell deformation,



allowing them to snap back instead of rupturing. This prevents cell aging and
early cell death. They also allow nutrients and hormones to pass through the cell
membrane, and allow toxins to leave the cell rapidly. Nowhere in the body is this
special function more important than in the brain. For instance, omega-3s help

repair the damage to the membranes exerted by glucose, and especially

fructose.22

That’s all well and good, but what do omega-3s have to do with serotonin, or
with the promotion of happiness, for that matter? Turns out omega-3s impact our

mental well-being in two distinct but related ways.2®

1. Omega-3s have an indirect effect on serotonin release from nerve
terminals throughout the brain. When the area surrounding the nerve
terminal releasing serotonin is inflamed, it inhibits serotonin release (keys)
and even fewer are able to make their way to the receptors (locks) across
the synapse. This may explain why people whose bodies and brains are

undergoing inflammation tend to be so irritable,2’ even if they are taking
an SSRI. There is even less serotonin for them to work with. But omega-3s

inhibit the formation of inflammatory cells,2® which presumably would

allow for better serotonin transmission.22

2. DHA, one of the omega-3s, is a precursor of a class of molecules called

endocannabinoids (ECs)—the brain’s and body’s version of marijuana.®?

As we discussed with rimonabant in Chapter 2, we have specific receptors
for marijuana, called CB1 receptors, which are ubiquitous throughout the
brain. The active compound in marijuana known as tetrahydrocannabinol
(THC) binds to this CB1 receptor to heighten mood by alleviating anxiety,
which explains why people are so giddy when they smoke pot. Turns out
our neurons make their own marijuana-like neuromodulator called
anandamide, which binds to that CB1 receptor, which is designed to
alleviate our level of anxiety. Anything that inhibits anandamide synthesis
or action will increase your level of anxiety severalfold, while anything
that improves anandamide’s action will keep you cool as a cucumber.
Most of us are prone to experience anxiety and stress; an extra boost of
occupancy of your CB1 receptors by smoking pot might allay some of that
anxiety, if you aren’t prone to paranoia when stoned. And, as you might
expect, as our collective stress and anxiety levels have continued to
increase, our level of happiness has continued to decrease. The increase in



anxiety is one reason for the increasing number of potheads nationwide5!
and provides a rational explanation for why recreational marijuana
legislation is spreading throughout the United States. Our own
anandamide clearly isn’t enough to tame the wild beast anymore. Why
not?

Omega-3s are part of the endocannabinoid signaling machinery. Deficiency
of omega-3s doesn’t allow endocannabinoids to act as they normally would on

the system, thus causing more anxiety and depression.®2 But the converse also
seems to be true: we can fix this problem with omega-3 supplementation. In one

study, a Mediterranean diet improved symptoms of depression.52 Was it the
omega-3s? Or less processed sugar-laden food? One study showed that omega-
3s were equivalent in effect to Prozac in treating depression, and the

combination was more effective than either one alone.®4 In a related study,
administration of omega-3s to patients with recurrent self-harm (e.g., cutting,
picking, scratching, burning—the ultimate expression of anxiety) showed a

reduction in suicidality, depression, and daily stress.%2 A recent trial gave
omega-3s along with minerals to eleven-year-old kids with conduct disorder or
oppositional defiant disorder (the ones who routinely find themselves in the
principal’s office), and within three months their aggression was reduced, and

way better than talk therapy.5® Lastly, omega-3 consumption can help ward off
depression in children®Z and adults,?8 and can serve as an adjunct to SSRIs in its

treatment.%2

And this is the gift that keeps on giving—or should I say the punishment that
keeps on punishing? What your mother ate makes a difference in who you are.
Many mothers state that their child’s health and happiness are at the forefront of
their own life goals. What you eat when pregnant plays a large part in
determining your child’s future. Lack of omega-3s during pregnancy in rats
alters the offspring’s brains in a way that messes with insulin signaling and brain
growth factor levels, all of which leads to increased anxiety behaviors.”? This
has immediate implications for all of us. What do we tell pregnant women not to
eat? Seafood—because of the concern for mercury poisoning. Except that
maternal seafood consumption predicts improved neurodevelopmental outcomes
in British children.”! Are we making more trouble than we are solving? Well,
maybe we can skirt this issue by giving the pregnant mom some omega-3
capsules; if we do, the kids’ neurodevelopmental outcomes and the mom’s risk



for depression are improved.”2 New research suggests that walnuts might also be

beneficial.Z2

We Are Such Stuff as Dreams Are Made On

There you have it—the dietary trifecta of happiness: tryptophan, sugar, omega-
3s. Three individual components in our diet—two of which are essential
nutrients and hard to get (tryptophan and omega-3s), and the third, added sugar,
which is not even a food but nonetheless has been purposefully placed in
virtually everything you eat and drink. Three separate mechanisms, but with a
very clear interplay among all of them. The balance of these three molecules is
the difference between a healthy, happy, and agile brain and an angry, sad, and
demented one. And maybe your child’s angry, sad, and cognitively
compromised brain as well. The two that help alleviate depression are in short
supply anyway—and even less so in processed food. Conversely, the component
that destroys the brain has been added to virtually every processed food item for
palatability and sales. Our Western diet has done us no favors in our ever-elusive
quest for happiness. But just turn the page: the true key to our unhappiness lies
in our insatiable quest for pleasure. It gets worse before it gets better.



Self-Inflicted Misery: The Dopamine-Cortisol-Serotonin Connection

lifetime of happiness! No man alive could bear it—it would be hell on earth.”
So says the character Tanner in George Bernard Shaw’s Man and Superman
(1903). A lifetime of contentment is reserved for the Dalai Lama. The rest of us
mere mortals cycle through bouts of anxiety and dysphoria, squeezing out what
pleasures we can and barely pausing long enough to enjoy any contentment we
might be able to muster. But, as with everything else in this book, it’s really
about taming your biochemistry.

What if we could hype up our brain serotonin? What if we ate eggs and fish
all day, consuming all the tryptophan and omega-3s in sight, and dumped the
sugar? What if we managed to sleep a full seven hours a night? What if we fed
our microbiome so it thanked us instead of paying us back? Wouldn’t we be
extremely happy? We know tryptophan is not enough: if you’ve survived even
one Thanksgiving with unpleasant relatives, you know that bingeing on turkey is
far from a guarantee of a blissful evening. Can you binge on contentment?
Maybe our serotonin receptors would start to down-regulate, just like our
dopamine receptors did (see Chapter 5), and we’d end up with less of a signal for
contentment after all. If so, we’d all be doomed, striving for happiness but never
quite achieving it. Is that our fate?

In contrast to dopamine, serotonin neurons have certain features that protect
us from descending into the abyss—but they also prevent us from ascending
toward nirvana (at least without chemical enhancements). In Chapter 3, we noted
that dopamine down-regulates its postsynaptic dopamine receptors. Get a hit, get
a rush over and over, and the number of receptors goes down to protect the
neuron, starting the vicious cycle of tolerance and dependence, crash-landing
into addiction. If you bludgeon dopamine receptors, those neurons get beaten
into submission and can eventually die.



An Emotional Thermostat?

In Chapter 7 we noted that serotonin-1a receptors in the brain are low in those
diagnosed with major depressive disorder (MDD) from genetic studies; from

PET scans in live patients;? and biochemically in dead ones.2 Yet we also noted
that SSRIs fight depression by making serotonin clearance less effective in the
synapse and increasing the odds of any serotonin molecule binding to a receptor.
But if there’s more serotonin at the synapse, shouldn’t the -1a receptors down-

regulate?® Why don’t SSRIs stop working over time? Because, in contrast to
dopamine receptors, the postsynaptic serotonin-1a receptors don’t down-regulate

in response to increased serotonin.2 These neurons possess two special
characteristics that keep our serotonin neurons and receptors resilient, even when
we’re not.

1. Serotonin neurons in the dorsal raphe nucleus (DRN) possess an extra
control system: they express a set of serotonin-1a “autoreceptors” on the
presynaptic side (the neuron releasing the serotonin). What does this
mean? These receptors normally serve as a feedback loop that regulates
how frequently that neuron fires. It’s like the servo-mechanism of the
thermostat in your house. When the temperature drops, the thermostat
kicks the heat on, and when it gets too hot, the furnace turns off. The -1a
autoreceptor serves as the neuron’s thermostat, causing it to fire relatively
slowly and rhythmically, and silencing it before it gets into trouble. By
preventing these neurons from firing too rapidly, these autoreceptors make
sure the serotonin neurons don’t wear out; and there is rarely enough
serotonin in the synapse to down-regulate those -1a autoreceptors. SSRIs
turn those autoreceptors off; it’s like setting the temperature threshold on
your servo-mechanism thermostat much higher, and those serotonin nerve

terminals fire like gangbusters; thus the antidepressant effects.
2. Perhaps the most amazing thing about serotonin’s binding to the
postsynaptic -1a receptor is that, rather than stimulation, serotonin inhibits

the next neuron.” Postsynaptic -1a agonists quiet the postsynaptic neuron,
giving them a rest. Remember from Chapter 5 that neuronal death occurs
from a process called excitotoxicity, when a neuron keeps firing and kills
its target. But there is no such thing as inhibitotoxicity!



What’s more, the serotonin system has one more trick up its sleeve: it has the

capacity to tame (or excite) the dopamine system.2 Of course, we need both.
Personally, the idea of a life with contentment but without motivation and
reward, living atop a mountain in deep meditation and pondering how much
karma I have lost driving in New York for twenty-five years, just isn’t all that
appealing. But neither is dopamine overload and its aftereffects. How to get a
balance? Serotonin agonists such as LSD and psilocybin (magic mushrooms) are
being used as potential treatments for smoking, alcohol, and other drug
addictions. Family and religion can serve the same purpose. Could happiness
and contentment reverse addictive behavior? Could our own serotonin overcome
our dopamine to our benefit? Indeed, the animal data say yes, serotonin can

speed up the breakdown and disposal of dopamine,? resulting in decreased
dopamine-related reward signaling and reward-seeking behavior.1% 1112 [p

humans, we know that high levels of serotonin can decrease alcohol intakel2
(although your antidepressants can’t work if you’re imbibing three bottles a
day). Conversely, serotonin depletion (through experimental depletion of
tryptophan) is associated with risky choice making.14 Could the food deserts and
overall poor nutrition in inner cities impact the crime rates? Story for another
time, but they certainly don’t help.

Your environment, like your genetics, can make a huge difference in the
functioning of this system. Low dietary tryptophan means less serotonin gets
made. Fewer -1a receptors means serotonin can’t do its job. Fast serotonin
recyclers/transporters (the hungry hungry hippos) mean less of a chance for each
molecule to get to the receptor in the first place. Any of these three things can
lead to depression (see Chapter 7). And what if these serotonin neurons die? The
serotonin system is not impervious to damage; it’s just that (unlike dopamine
neurons) serotonin isn’t the likely culprit.

“Breaking” Neurons Is “Bad”

Serotonin does not exist in a vacuum. It is both directly and indirectly impacted
by different neurochemicals, including other drugs, cortisol (stress), lack of
sleep, and crappy diet. All the things that negatively affect dopamine as well.
Uh-oh, can’t you see what’s coming?



Many illicit party drugs tap-dance on both your serotonin and dopamine
systems. While onetime cocaine exposure might provide a serotonin boost, binge
cocaine administration does anything but. The chronic blockade of the DAT
(dopamine’s hungry hippos) also plays havoc with your dopamine receptors (due
to tolerance), but it’s also knocking down the serotonin-1a receptors in key

regions that matter,1> which means that the happy rush is now a pretty sad
puddle. Al Pacino’s Tony Montana in Scarface (1983) was anything but Zen at
the end.

But binge cocaine use is milquetoast compared to industrial-strength
methylenedioxymethamphetamine (MDMA), the recreational drug known
worldwide as “Molly” or “ecstasy.” This synthetic neurotransmitter analog has
been available since the 1980s and has slowly inched up the list of substances of
abuse that are creating societal problems. MDMA is the ultimate club drug,
because it provides the user a panoply of neural experiences all at once; it is the
ultimate reuptake inhibitor. It binds up the hungry hippos of both dopamine and
serotonin and puts them both out of commission. In other words, dopamine and
serotonin run full tilt at the same time. It heightens excitement and sexuality and
postpones fatigue and sleepiness, because the dopamine receptor is activated; it
increases euphoria, because the serotonin-1a receptor is activated; and it even
gives the added bonus of minor hallucinations, because the serotonin-2a receptor
is activated,1® although the bonus “mystical experience” is not part of the
portfolio.lZ Three big bangs for one buck, as it were. Yes, MDMA has it all—
sex, drugs, and rock 'n’ roll. Except for one additional bonus: long-term MDMA
use kills neurons. And not just the postsynaptic cortical neurons, which are
responsible for the defects in memory, decision making, and impulse control.
No, MDMA can kill the DRN serotonin neurons outright, and scar the brain, by

enacting the same program of cell death that cocaine does.1812 And the current

drug of the day—methamphetamine—will also kill off the nerve terminals of

both dopamine and serotonin neurons.2

Yet, like LSD, whose early indiscriminate use ultimately paved the way to
more controlled research and potential benefit, MDMA might be useful, and
researchers are beginning to examine those scenarios. We know that people with
autism, social anxiety disorder, and post-traumatic stress disorder are mentally
and socially compromised. Life for these patients is extremely difficult to
navigate, in part because they have trouble connecting emotionally with others.
But early controlled studies administering MDMA as single doses to autistic



adults in medical settings are demonstrating increased openness, introspection,

and social adaptability,2L without starting the slide to addiction. The
improvement in mood and reduction in defensiveness is allowing treated
individuals to join social structures and participate in rewarding behaviors, such
as dancing. The effects, like single-dosage L.SD, seem to be long-lasting, and
with few if any side effects. Presumably, the boost in dopamine reduces the fear
of social anxiety, while the boost in serotonin increases contentment, providing
the impetus to let these people participate in society.

I hear you already: like South Park’s Mr. Mackey, you’re saying, “Drugs are
bad, mmmkay?” Indeed they are, when taken indiscriminately and over the long
term. Everyone’s reaction is different; contrary to popular belief, your brain is
actually the most sensitive part of the body. But there are way more people who
wish they were happy with a nonexistent magical pill, because unhappiness
(exclusive of clinical depression) hovers at 43 percent of all Americans, at least
those who admit it. They’re on the same spectrum as those who are clinically
depressed, they’re just not as severe. What are their serotonin systems up to? In

one study, the MRI findings of people who identified as being less happy had on

average fewer serotonin transporters or serotonin-la receptors.z

Stress Pushes Us over the Edge

OK, clinical depression is roughly 7 percent of the population, drug addiction
requiring rehab is about 9 percent . . . but everyone is stressed nowadays, and for
most of them, it’s chronic stress. In Chapter 4, we learned that stress and
dopamine feed each other in a “positive feedback” cycle. Remember the
prefrontal cortex (PFC), the “Jiminy Cricket” part of the brain that’s supposed to
inhibit impulsive behavior by turning off the amygdala? Dopamine nerve
terminals reside in the PFC and are ideally kept in check. But a massive amount
of stress-induced dopamine flooding the PFC will squash that Cricket, increase

risky and impulsive behavior,?2 and keep your cortisol elevated.

As you might expect, cortisol is the anti-contentment hormone. Contentment
means all is well and it’s OK to chill. If the adrenal glands are releasing cortisol,
something must be wrong: time to get some butt in gear—mobilize the glucose,
mobilize the fat, grab a chain saw and prepare yourself for the zombie



apocalypse. OK, too much Walking Dead (2010 to the present), but you get the
idea. This ain’t chillin’ time.

Female monkeys, like humans, form social hierarchies. Some are pretty
impervious to stress, so no big surprise that they are at the top of the social totem
pole. Those who are more subordinate, who have to scramble for food and
status, have the equivalent of a more stressful life. And their serotonin gets shot

down too. They have fewer serotonin-1a receptors in the DRN.2* Indeed, stress
and cortisol are the mortal enemies of the serotonin-1a receptor, and cause

down-regulation throughout most species—in the Gulf toadfish,22 in the rat,?® in

the tree shrew,2Z and in the human.28 Fewer -1a receptors means less serotonin
signaling, and less contentment.

Depressed people have problems with circadian (day-night) cortisol
regulation. Normally, cortisol goes up in the morning before you wake up to
help you mobilize glucose, raise your blood pressure, and get ready for the day.
By the time nighttime arrives, cortisol levels are in the sewer. This circadian
rhythm of cortisol is missing in depressed subjects: their cortisol is always up
and you can’t even suppress it with medications, making this a tough nut to
crack. One study suggests that cortisol reactivity may be a predicting factor for

suicide.22 More stress means more cortisol, which plays havoc by down-
regulating the -1a receptor, reducing serotonin signaling and increasing risk for
depression and apparently for suicide as well.

And those who are cursed with a specific genetic difference making lots of
serotonin recycler/transporters (hungry hungry hippos) are at the highest risk. If
your hippos are gobbling most of your serotonin in the synapse, and stress is

eradicating your -1a receptor, you are totally screwed.2? The worst of all chronic
cortisol problems stems from adverse childhood experiences, or ACEs (better

known as child trauma).2L Pick your abuse (physical, sexual) or your stress
(parents’ divorce, fighting, bullying): ACEs can result in cortisol dysregulation

into adulthood,22 including increased risk for addiction and depression. Kids
who experienced ACEs and who also harbored a genetic difference in their
serotonin recycler/transporter demonstrated a fourfold risk in depression when

they hit adulthood.23

And what does America suffer from across the board? Chronic sleep
deprivation. If you really want to make someone unhappy, deprive him or her of
sleep. Given that roughly 35 percent of the adult population doesn’t get enough

)ﬁ
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sleep (on average less than seven hours per night),>* what effect does this have



on happiness? When I was in med school, I frequently pulled all-nighters, and I
was anything but pleasant. Screen time, stress, work/life balance—it’s harder
than ever to actually fall and stay asleep. Arianna Huffington has argued for a
sleep revolution (“Ladies, we are going to literally sleep our way to the top!”)—
possibly the least violent revolution in the history of humanity, but arguably one
of the most important.

Sleeping Your Way to the Bottom

What is the relationship between sleep, eating, irritability, and serotonin? Well,
like everything in the brain, it’s complicated. Chronic sleep deprivation is a

hallmark of severe aggression and irritability in some people2> and suicidal

depression in others.2® Those who suffer from depression generally have off-
kilter sleep habits, either sleeping too much (hypersomnia) or sleeping too little
(insomnia). Brief shout-out to all those new parents who managed to survive
those first two years.

Chronic insomnia is a major risk factor for depression.2” Whether chronic
sleep deprivation affects serotonin receptors directly or indirectly through effects
on cortisol is not yet known, but mouse studies would suggest that cortisol plays

some role.28 In rats, lack of sleep messes with cortisol reactivity to stressful
situations®2 and simultaneously decreases the function of serotonin-1a

receptors.?? As you might suspect, human data are hard to come by, as most
institutional review boards frown on Gothic research methods such as long-term
sleep deprivation.

Not only does insomnia and sleep deprivation wreak havoc on our mood and
emotions, it messes with our waistlines, increasing insulin resistance, glucose

intolerance, obesity, and all the other diseases of metabolic syndrome.%L One
study found that sleep deprivation increased wanting of high-caloric food items
(compared to when the participants had a good night’s sleep), and these changes
in behavior corresponded with decreased activity in brain regions related to
decision making but increased activation in the amygdala (the stress and fear
center).#2 And it likely goes both ways. Adults who get five or fewer hours of
sleep per night consume 21 percent more sugared beverages (including energy
drinks) than the general population, while those who sleep six hours or less



consume 11 percent more.?3 But, as in all other correlation studies, what drives
what? Do sugar and caffeine cause sleep deprivation? Or does sleep deprivation
drive sugar and caffeine consumption? Either way, when you’re chronically
underslept, the Cricket gets stomped, and it’s time for Taco Bell’s “Fourth
Meal.”

The Most Unhappy of Pleasures

Indeed, one of the most pernicious causes of unhappiness across populations is
bad food. Remember from Chapter 9 that tryptophan is low in the fast-food diet,
yet the competing amino acids tyrosine and phenylalanine are abundant. More
precursors for dopamine means more occupied transporters, which means less
chance for tryptophan to get across into the brain to be converted to serotonin. It
would seem that any pleasurable item we consume that drives dopamine up
(sugar, alcohol, processed foods) can also drive serotonin down, possibly
directly, or indirectly through metabolic syndrome. Conversely, weight loss that
reverses metabolic syndrome can also improve symptoms of anxiety while at the

same time increasing blood serotonin levels,** although blood levels are not
necessarily relevant.
Depression rates started to increase after the post-1940 birth cohort reached

adulthood—in the 1960s,2 at the same time processed food started its
ascendency as the world’s diet staple. While this temporal relation is not
causation, it’s still pretty suspect.

In this chapter, we have identified all the components leading to unhappiness
and how they interact to ruin our mental well-being. Serotonin keeps dopamine
in check, yet it appears that the same things that raise your dopamine can also
tank your serotonin. Add cortisol to the mix, and happiness becomes
unattainable. Figure 10-1 demonstrates how our current environment can
contribute to our anguish. And it can happen to anyone. The worst part is that the
triggers to enter this pathway are all around us: reward and stress are the
hallmarks of modern civilization. This is our seesaw pathway to misery, the
fulcrum on which our entire society rests. And once you enter, it’s difficult to
escape. Doctors prescribe SSRIs while people self-prescribe marijuana, all to



accomplish the same effect; no wonder they’re both such hot sellers. But there
are other, more sustainable solutions (see Part V).

Nature wired our brains for both contentment and motivation, two seemingly
dichotomous states. Everyone wants to believe they have free will—that they
have choice over their own actions. Then why would anyone freely choose
addiction or depression, with more “choosing” them every day? Addiction and
depression are not choices that people make willingly. Our environment has
been engineered to make sure our choices are anything but free. It chronically
nudges us toward reward and drives us away from happiness and contentment.
These ostensible choices have obvious personal costs, but they also have societal
costs as well. Part IV will elaborate on how all of this science impacts our
seemingly conscious choices, how government and business have used this
science against us to manipulate these choices, and how our choices negatively
impact society at large.
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Fig. 10-1: The road to hell is paved with good intentions. The same factors that increase
dopamine (technology, lack of sleep, drugs, and bad diet) also decrease serotonin.
Furthermore, stress drives dopamine release and also decreases the serotonin-la
receptor reducing serotonin signaling. Addiction results from dopamine receptor down-
regulation coupled with excessive stress. Depression results from reduced serotonin
transmission from the same precipitating factors, also coupled with excess stress.



PART IV




Life, Liberty, and the Pursuit of Happiness?

o man is an island,” wrote British poet John Donne (1572-1631). Each

of us influences everyone else around us, whether in our family or our

community. Wise words. The quote continues: “Any man’s death
diminishes me, because I am involved in mankind; and therefore never send to
know for whom the bell tolls; it tolls for thee.” If Donne is right (and he is), our
personal happiness is tied up in the general level of contentment or distress
within the rest of the population. If I am unhappy, is everyone around me
unhappy? And if they are unhappy, was I the cause, or is there an outside force
detrimental to each and every one of us?

Chapters 3 to 10 delineated the reward and contentment pathways as: (1)
distinct, (2) overlapping, (3) regulatable, and most importantly (4) interactive.
We’re told that things will make us happy, but they don’t. We’re told we should
be ecstatic, but we’re not. Because what we’re told is based on a faulty premise
—that pleasure and happiness are one and the same. A premise ingrained in the
American psyche, and indeed throughout Western civilization. Industry and
government call it economic progress, but it is they who have subverted the
meanings of these two emotions—reward versus contentment, pleasure versus
happiness—for their own purposes.

And we bought the subversion, both figuratively and literally. It’s the bedrock
on which our economy is built. We spend money on hedonic pleasures, trying to
make ourselves happy, and in the process we drive dopamine, reduce dopamine
receptors, increase cortisol, and reduce serotonin, to ever further distance
ourselves from our goal. The cognitive dissonance between our expectations and
our reality is deafening. But what happens when this cognitive dissonance is
societal, on a grand scale? What happens when you go from “It’s all about me”
to “It’s all about we”? The science that belies the interaction between reward and
contentment fuels both individual and societal unhappiness.



In Chapters 11 to 15, I will demonstrate, in turn, how the confusion between
these two terms in the name of “progress” has inflicted personal, economic,
historic, cultural, and health/health care detriments to individuals and to society
in general. Moreover, this confusion continues to be stoked by industry and
government in order to preserve and sustain persistent economic growth at the
expense of the populace. Some would argue that a strong stock market and an
increasing GDP must mean that we’re on the right track. Yet, even before the
2016 election, three-quarters of the country thought we were on the wrong

track.! This is flagrant cognitive dissonance. Why? We can’t possibly fix the
problem if we don’t understand it.

The Abdication of the Declaration

Thus far we’ve equated individual happiness with eudemonia, or contentment.
What does societal happiness look like? Is collective unhappiness also driven by
dopamine, cortisol, and serotonin? How do you define it? How would you
measure it? How do you know if you’ve run off the rails? And if you have, how
would you fix it?

To demonstrate this cognitive dissonance on a societal level, let’s take a
familiar example: America. We have the best system of government ever
devised, although lately it has been put to the test. We have more natural
resources than any other country. We have personal liberties that are
unparalleled; we have a constitution that in the past has equalized personal
versus governmental authority that has allowed the individual to flourish; and we
have a series of checks and balances that, while often acutely fallible, over time
have tended to right themselves. Winston Churchill said, “You can always count
on America to do the right thing—after they’ve tried everything else.” Witness
the zigzag successes of the civil rights struggle, changes in gender and now
transgender equality, and same-sex marriage. Although most of the world still
envies us, we’ve recently taken a hit due to the U.S. government’s foray into
isolationism and protectionism. One reason America remains a prime target for
terrorism is that the internet and social media now demonstrate to the “have-
nots” what it looks like to be the “haves”—and they’ve subscribed to the



premise “If you can’t join ’em, beat ’em.” Yet for all of its benefits, fairness, and
provisions for economic opportunity, America is very unhappy.

Our Declaration of Independence assures us of the rights to “life, liberty, and
the pursuit of happiness.” Well, “life” is going in the wrong direction, as

witnessed by an increase in the American death rate? and a decline in the mean

American life span.2 Compared to other developed countries, American life
expectancy is not all that terrific—only twenty-sixth out of the thirty-seven in
the Organization of Economic Co-operation and Development (OECD: the most
wealthy countries). But now U.S. federal data drawn from all deaths recorded in
the country show that life expectancy for women fell from 81.3 in 2014 to 81.2
in 2015; for men, life expectancy fell from 76.5 to 76.3 years. And this is true
across demographics. Age-adjusted death rates increased in 2015 from 2014 for
non-Hispanic black males (0.9 percent), non-Hispanic white males (1.0 percent),

and non-Hispanic white females (1.6 percent).? This is a measure that
economists use to quantify societal health, and it is the first time in recorded

history where U.S. life span has declined.2 While it doesn’t seem like much,
statisticians argue that this is a watershed moment in our country’s history.2 In
addition, between 2014 and 2015, America saw an increase in infant mortality.”

8 Despite our prowess in advanced health care technology, America ranks thirty-
fourth in perinatal mortality among all countries. Black babies are twice as likely
to die at birth than white babies. These indices are used by policy makers to
gauge the vibrancy, health, and stability of individual countries. Their
deterioration foreshadows a very uncertain future for America.

“Liberty” is a mixed bag. We have many social freedoms, yet we are stuck in
metaphorical jails of our own construction, whether they are private gated
communities or urban ghettos. Even when we try to pry ourselves out of them,
we haven’t really escaped. Harvard economist Raj Chetty has shown that
children born in poor neighborhoods have only a 1 in 10 chance of being able to
improve their financial situation and social standing. The neighborhood you

grew up in predicts your chance for upward mobility.2 For example, each
additional year that a child spends growing up in suburban Chicago, Illinois,
raises the household income in adulthood by 0.76 percent. That’s worth a 15
percent annual salary bonus at adulthood compared to the national average.
Conversely, each additional year spent growing up in inner-city Baltimore
lowers the annual earnings by 0.86 percent. For a Baltimore native, that’s worth
a 17 percent annual reduction in salary by adulthood. In the immortal words of



the Eagles frontmen Don Henley and the late Glenn Frey, “You can check out
any time you like, but you can never leave.”

And “happiness”? The hard data of the increase in death rate and decline in
life span serve as markers of our societal unhappiness. With the obesity and
metabolic syndrome epidemics in full force and continuing to worsen, common
sense would dictate that these excess deaths would be occurring at the upper end
of the age pyramid, and that type 2 diabetes and all of its complications would be
knocking off the elderly. But that is not what is seen. Rather, these alarming
mortality statistics are being driven by the deaths of white Americans. While
America has been preoccupied with the continuing specter of the murders of
young black men and police officers, deaths from drug overdose have reached an
all-time high.1? In 2015 there were more deaths from opioid overdose than there
were from shootings.! Nobel prizewinner Angus Deaton and economist wife
Anne Case have tracked this demographic group relative to other countries and
relative to other racial groups. This increase in deaths was largely ascribed to:
(1) acute self-inflicted poisonings, which suggest suicides, (2) accidental
overdoses of prescription and street opiates in people who had become addicted,
and (3) cirrhosis of the liver due to chronic alcohol abuse.l2 And all of these
preventable deaths are being tallied in white America,2 the demographic with
the highest income of any group on the planet (although the data argue that
within these white American statistics the highest mortality rates are in those
with only a high school education). Deaton and Case point to a “cumulative
disadvantage over life,” which is unrelated to income, but exacts itself through
the labor market, in marriage and child outcomes, and in health decrements.14
Since the advent of Prozac in 1987, suicides and suicide attempts have declined
slightly in the U.S.12 as a whole; yet, in the otherwise well-to-do white middle-
class demographic, the opposite is apparent, with a 2.3 percent increase in the
suicide rate in 2015.1 If we’re pursuing happiness, we sure aren’t catching up to
it.

Thomas Jefferson vs. George Mason vs. the Pursuit
of Property



How did we get to this place in time? How and when did happiness become
subverted by pleasure? A brief but deep dive into American history will help,
because you can’t understand the message unless and until you understand the
messenger(s). Our politicians routinely cite the Declaration of Independence and
the Constitution, interpreting the words and the intentions of the founding
fathers. But who were these men and why did they craft these specific
cornerstones of our democracy? That last clause of the Declaration, “the pursuit
of happiness,” has a very checkered history. It was mentioned twice in print in
1776, and then it disappeared, never to be written again. In its place, the U.S.
Constitution replaced the word “happiness” with “property.” The acquisition of
the tangible quickly superseded the quest for inner contentment.

What happened to happiness? How did it get stricken from the record? The
pursuit of happiness is an inconsequential anachronism today: conceived of our
best intent, yet reduced to our worst ignominy. The famed economist and pundit
Robert J. Samuelson in 2012 wrote, “The happiness movement is at best utopian;

at worst, it’s silly and oppressive.”lZ He argued that the pursuit of happiness may
be a right guaranteed by the Declaration, but its achievement is not an
entitlement. Maybe he’s right, because we were only guaranteed its “pursuit.”
Instead, the due process clause of the Fifth Amendment of the Constitution
assures us of the government’s inability to deprive us of our right to “life,
liberty, and property.” Property? Is property the booby prize for happiness? Or is
property (as stated in the Fifth Amendment) just the guarantee of an individual’s
right to acquire those necessities in life that can ensure happiness? In other
words, is property a means to an end, or an end in itself? Is property necessary to
one’s happiness? Can one be happy without property, or does one need it to be
happy at all? Is happiness rooted in material possessions?

Thomas Jefferson, the primary author of the Declaration of Independence,
was a master of eloquence and brevity. He charged our thirteen separate colonies
to organize for a common cause and a set of common goals. He imbued our
nascent country, on the verge of a revolution never accomplished in world
history, to soaring aspirations—to be better than we were. Happiness was right
up there with life and liberty. Not a word about pleasure. When you’re staging a
rebellion, the central tenet can’t be about dopamine—nothing so sordid as a pint
of rum (the substance of abuse of the time), which apparently was the coin of the
realm back in 1776.

Yet it turns out that Jefferson lifted the line about happiness from his
contemporary George Mason, who composed the Virginia Declaration of Rights,



which was adopted by the Virginia legislature just three weeks before the fateful
vote that established the Union. Mason was a student of history but not of
creative writing or oratory. He drew on a long tradition of statements of rights
and liberty including the Magna Carta (1215), the Habeas Corpus Act (1679),
and British statesmen John Locke’s Second Treatise on Civil

Government (1690). Mason’s actual verbiage in the Virginia document reads:
“life and liberty, with the means of acquiring and possessing property, and
pursuing and obtaining happiness and safety.” None of Mason’s primary sources
mentioned happiness; he threw that in on his own. And Mason didn’t just want
to be able to pursue it but to actually obtain it (at least for some people). A
unique mind-set for those times, to be sure.

Jefferson liked the idea of including happiness, borrowed Mason’s line, and
reworked it for his Declaration, but then he deleted the property clause. Why
would he do that? Didn’t Jefferson believe in property? Or did he consider
pleasure and happiness to be the same thing? More has been written about the
moral vicissitudes of the enigmatic Jefferson than virtually any of our founding
fathers (although Alexander Hamilton got the musical). Jefferson had more
layers than a Shakespearean tragedy merged with a John Grisham novel. He was
a patrician with a big bankroll, spent years living in luxury in France, and, most
importantly, was a slave owner. And back in 1776, slaves were property. You’d
think he of all people would have defended the right to accumulate and maintain
property. But Jefferson deep-sixed the concept of property in the Declaration.
Was deleting the property clause from Mason’s original text Jefferson’s method
of absolving himself of his own shame and moral guilt that he felt as a slave
owner? Making peace with his slave ownership? Was he perhaps advancing the
cause of abolition? Or did it simply imply that you couldn’t very well pursue
happiness unless you had property, including slaves? Many books have been
written on this subject, perhaps the most revealing by historian Henry

Wiencek.18 It’s not clear whether Jefferson truly abdicated happiness for
property, because he couldn’t rescue the clause when the Constitution was
drafted, since he was serving as ambassador to France.

Mason was also a very curious character in the history of our Union. He was
the first to mention happiness as a goal of life and of government; yet happiness
eluded him most of his life. His father drowned when he was ten, and his mother
brought him up alone. He was a very bright student, and although he wasn’t
formally educated at the bastions of learning of the day, he had resounding
success in business dealings throughout his life and he became an extremely rich
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man, spenaing quite a DIt OT energy amassing property. His estate, UNSon Halil,
was right next door and second in size to Mount Vernon, and he and George
Washington had several business dealings before and throughout the
Revolutionary War. He was married with ten children; however, his first wife,
Ann, passed away giving birth to twins in 1773. In between, he was a Virginia
statesman when he wrote his Virginia Declaration of Rights, in which happiness
was a primary goal. No doubt his loneliness and possible depression during this
interval weighed heavily on his mind, until Mason married his second wife,
Sarah Brent, in 1780.

At this point, a perusal of Mason’s medical file is in order. Mason was quite
affluent, but apparently his money couldn’t buy him happiness. In fact, he was in
pain for most of the second half of his life. Check out the paintings of Mason
from his legislative days on Google Images. He was quite obese and, more
importantly, he suffered from gout. The bronze statue of Mason at George
Mason University in Virginia has him leaning on his desk, favoring his left foot,

due to the pain in his ankle from the disease.l? Gout is a chronic inflammatory
disease of small joints due to the deposition of the liver waste product uric acid
(see Fat Chance). Obesity and gout are both co-morbidities of metabolic
syndrome, the cluster of diseases that signify metabolic dysfunction, such as
type 2 diabetes and heart disease (see Chapter 10). What are the two causes of

gout? Sugar and alcohol.22 In the 1770s these were two of the three readily
available substances of abuse (tobacco being the third). But Mason was a
teetotaler, so his gout and obesity weren’t due to alcohol. Mason knew that sugar
was a primary cause of gout, because his contemporary Benjamin Franklin, a
fellow sufferer from gout and other symptoms related to metabolic syndrome,
knew that his sugar and rum consumption were the cause; he even wrote a

famous poem about it.2L Similarly, Mason suffered from poor health for the
twelve years after marrying Sarah in 1780. He refused to travel out of state, and
in 1789 he declined a request by the state legislature to be the first U.S. senator
from Virginia, as he would have had to travel back and forth to Philadelphia.
Obesity and gout, both markers of metabolic syndrome and both consequences
of his sugar habit, rendered him functionally disabled just as it does 25 percent

of Americans today.?2 Not a happy guy.

Two statesmen who birthed a nation. Both Jefferson and Mason yearned to
steer the country toward the pursuit of happiness as an establishing principle of
the Union. Jefferson saw it as a primary goal, while Mason saw it as a secondary
outcome that emanated from ownership. Yet both abdicated in the end. The
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pursuit OT property anda pleasure trumped tne pursuit Or nappiness 1n 1/ss.
Dopamine trumped serotonin. And it still does. No wonder we’re unhappy.

“Good Night Sweet Prince, Flights of Angels Sing
Thee to Thy Rest”

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.” Yet it looks like
our avoidance of pain has taken precedence over our pursuit of happiness, and
it’s come home to roost in the guise of our national opiate crisis. Opiates mollify
the perception of pain, but in the process they mollify the perception of life, and
in the extreme they mollify life itself. There have been drug addicts for as long
as there have been drugs. In the past, most victims tended to be young, misfit,
and poor. Musicians of the 1960s like Janis Joplin and Jimi Hendrix were easy to
dismiss as part of the prevailing counterculture. Lately such well-established
talents such as Prince, Philip Seymour Hoffman, Amy Winehouse, and Heath
Ledger are just a sampling of those who have recently succumbed. But this isn’t
happening only to entertainers: they just get the publicity. Deaths from drug
abuse are increasing in just about every demographic—old, young, white, black,

Latino, and now the middle-aged as well.22 Just look at the unfortunate
consequence of secondhand drug availability: inadvertent opiate poisoning in

toddlers, which has more than doubled in the past sixteen years.24 If toddlers are
dying of accidental overdose, it’s not just because famous and disaffected youth
are the abusers.

Athletes have long been using steroids for their performance-enhancing
effects, but some have graduated up to opiates, starting usage due to an injury

and then continuing it for its mind-altering effects.22 The same is happening with
weekend warriors who tear an ACL or a muscle and end up using for the rest of
their lives. A full 80 percent of heroin users started by using prescription
painkillers first, and one out of fifteen people exposed to those painkillers will

try heroin within the next ten years.2% Listen, when Saturday Night Live does a

parody on “Heroin AM,”%/ you know this phenomenon is mainstream. Why?
Where did this come from, and why so fast? We recognize and bemoan the
celebrity victims only too well, but do you recognize your neighbor? Your bus



driver? Your kid? Your pilot? Who are the perpetrators of this national scourge
and what’s driving it?

Pain Doctor or Drug Pusher?

This opioid explosion among the white middle class has escalated over the past
fifteen years, and surprisingly the fuse was lit by the least likely of all pushers:
the medical profession itself. Time for another brief history lesson that you
won’t learn in high school—or in medical school, for that matter. For the first
three decades after the Drug Enforcement Act of 1970, we physicians were
counseled on how not to prescribe Schedule II drugs (i.e., those with addictive
potential). People in genuine pain (e.g., cancer patients) had nowhere to turn for
relief, even at the end of life. Fast-forward to 2001: A Drug Odyssey. In
response to patient satisfaction questionnaires on physician behaviors as well as
inpatient hospital feedback, it was clear that doctors were missing and/or not
treating their patients’ pain. The American Medical Association and the entire
medical profession did a complete 180-degree about-face. Treatment of pain was
only cursorily covered in medical school, and the only course of therapy was
opiates. But all of a sudden, pain became a painfully common topic among
physicians. Was this a natural evolution in physician attitude? Or something
more sinister? The timing of this pain revolution temporally coincided with two
external changes in the legal drug culture.

1. Prior to the year 2000, the strongest narcotics, such as fentanyl, morphine,
and heroin, were only available intravenously, which left many people out
of the drug culture—because train tracks were grounds for losing your job
or a Child Protective Services referral. However, in the late 1990s several
potent oral opiates became available, such as OxyContin, Lortab, and
Vicodin. Their introduction changed the playing field in several ways. The
American Pain Society published new guidelines that advocated for
doctors to aggressively treat pain. The Joint Commission on Accreditation
of Hospitals, which certifies health facilities, issued standards in 2001 that
instructed hospitals to measure pain: it became the fifth vital sign after
heart rate, respiration, temperature, and blood pressure. But most
importantly, the companies that manufactured these narcotics (Purdue



Pharma, Johnson & Johnson, Endo Pharmaceuticals) began to
aggressively market these opiates for muscle and joint pains, even long-
term, on the premise that because they were long-lasting (like methadone)
they were not addictive. They promoted prescription narcotics use through
medical journals and continuing medical education courses, and even
funded a report by the U.S. Government Accountability Office to give it
the imprimatur of government complicity. State medical boards started to
punish doctors for inadequately diagnosing and treating pain; and these
same boards willingly accepted money from pharmaceutical companies to
disseminate these new guidelines. Recently, unsavory narcotic marketing
practices by Big Pharma have come under fire. One firm pled guilty to
criminal charges that they had misled the FDA, doctors, and patients about
the risks of narcotic addiction and abuse by marketing their drug as a safe

alternative to standard narcotics.22

2. A new oral medication developed to combat opiate addiction called
Suboxone (buprenorphine plus naloxone) was approved in 2002, giving
physicians an added sense of security that any addicts could be easily be
managed by preventing drug withdrawal. The advertisements from the
pharma companies said that this combo drug reversed addiction because of
the naloxone (which is an EOP receptor blocker). But in fact Suboxone is
addictive in naive people because of the buprenorphine. Suboxone, the

medical anti-opiate, became a hit on the black market as a legal opiate.?

The Centers for Disease Control (CDC) reports that deaths from opioid
overdoses in the U.S. have quadrupled since 1999, with twenty-eight thousand
deaths in 2014 alone, of which half were attributed to prescription pain relievers
obtained legally, some of which were then sold as black market drugs. Pain
clinics are now almost as common today as emergency “Doc-in-the-box™
franchises in some cities. One-third of all long-term users say they were
originally prescribed their opiates due to an injury, but that now they’re
addicted; and six out of ten say their doctor never told them how to stop.22 All of
this has occurred while 99 percent of our citizens’ pocketbooks are growing to
their highest level ever, even after controlling for inflation,3! although certainly
not after controlling for the incomes of the top 1 percent. If the backbone of the
middle class finds itself squeezed economically, drug addicted, and dying young,



it sure doesn’t sound like America is particularly happy. The new iPhone just
isn’t cutting it.

The Whole Country’s Going to Pot

Perhaps the most obvious display of America’s current unhappiness is the state-
by-state switch from one anti-anxiety agent to another. Five states and the
District of Columbia have now legalized marijuana for recreational use, and
another twenty-eight states approve its medicinal use. In Washington, Oregon,
and Colorado, the three states for which we currently have data, the drop in SSRI

use has been inversely proportional to the increase in pot use.22 Short-term,
marijuana has long been used to reduce acute anxiety, and many with terminal
diseases have turned to pot to make the ride more bearable. But the question that
still plagues us is: What does long-term use do? Numerous studies document that
frequent cannabis users have a high prevalence of anxiety disorders, and patients

with anxiety disorders have high rates of cannabis use.23 But again, is this cause
or effect? We really need to know if marijuana use increases the risk of
developing long-lasting anxiety disorders, yet sadly, the data continue to

confound.2* 3> One lingering concern is whether long-term marijuana usage
causes brain damage. While it would appear that THC stimulation of the CB1
receptor does not cause direct cell death, there is a burgeoning literature that
marijuana use can alter brain networking and connectivity, especially in

adolescents,2® manifesting as altered educational or social development into

adulthood.??

Even though marijuana is not covered by insurance and it’s regulated and
limited to purchases of one-quarter ounce at a time, costing about $150—it’s
taxed to the hilt—in these states it’s legal without a doctor’s prescription. The
fact that thousands of people have turned their backs on SSRIs in favor of pot in
order to deal with their anxiety says two things: (1) they’re unhappy, and some
may even suffer from undiagnosed subclinical depression, and (2) they’re
willing to spend a lot of money in an attempt to get happy. Furthermore, with the
repeal of Obamacare, and people not being able to afford their medications,
expect to see an uptick in usage. If there’s good news here, it’s that more
widespread legalization means more competition and prices will fall. But then

. . . . .
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this cash crop. It ain’t called the “green rush” for nothin’. When the U.S.
government starts subsidizing marijuana (mark my words, it’s coming), you’ll
know we’ve hit rock bottom.



Gross National Unhappiness

hen were we happy? The icons of the 1950s, such as Leave It to

Beaver and Ozzie and Harriet and Father Knows Best and I Love

Lucy, suggested that husbands going to work, wives keeping house,
kids with the usual adolescent angst and growing pains—i.e., family life—
ostensibly was the Golden Age of American Happiness. Except the TV version
wasn’t real. Actor Robert Young suffered from depression and alcoholism, and
Desi Arnaz was a serial philanderer. Former Harvard president Derek Bok states
that the percentage of Americans describing themselves as either “very happy”
or “pretty happy” peaked in the 1950s, and thereafter has remained virtually

constant, irrespective of rises in absolute or relative income.l Were we really
happier in the 1950s? Or is it that we were just told that we were? What
happened to alter our perception of happiness? Or were we ever really happy?
USA Today documents that our view of our happiness has not changed
appreciably between 1972 and 2010: those responding “very happy” went from
30 to 29 percent, “somewhat happy” from 53 to 57 percent, and “not too happy”
from 17 to 14 percent. Back in the 1950s we had minorities not voting, women
not competing, and people not knowing what their government was doing. Even
Adam and Eve were happy until they got some knowledge. So which is it?
Ignorance is bliss or knowledge is power? Which would you rather have? Are
we doomed to never be happier?

Americans invented the saying “Money can’t buy happiness” (and the Beatles
knew you Can’t Buy Me Love, either). Yet Western culture has consistently
chosen money over happiness. And we haven’t gotten any happier. Wallis
Simpson, the woman who stole Edward VIII’s heart and crown, contributed the
quintessentially American axiom, “You can’t be too rich or too thin.”
Supermodel Kate Moss chimed in, saying, “Nothing tastes as good as skinny
feels.” In other words, no matter your personal wealth, there’s always the



impetus for more—or for your personal weight, there’s always the impetus for
less. However much you have (or don’t), it’s just not enough. And therein lies
the problem. Because there is no amount of monetary increase or body weight
decrease that can activate the serotonin system to provide contentment,
especially if you are food restricting. Why? Because money and food trigger our
dopamine systems, not serotonin. So we will always want more (or less). Does
chasing money bring happiness? And is Kate Moss really happier? Her history

of cocaine use belies her $9.2 million salary and mega-stardom.2 Chasing the
wrong dragon. Perhaps that’s how she stayed so thin.

We argue that happiness (i.e., contentment) is the goal; everything else,
including health and material well-being (money), is the means to get to that
goal. So we go to Manolo Blahnik and Tesla and Lululemon and buy the next
shiny thing. Even if we don’t do yoga, at least we look the part. There’s no doubt
that material wealth improves subjective assessment of well-being by individuals
in the short term. But not in the long term. Is that pleasure or happiness? Is that
dopamine or serotonin?

Show Me the Money

Our close personal relationship with money can be summed up like this: “It’s
not that I want to make more money, I just want to make more money than
YOU.” We consciously or subconsciously compare ourselves with our peers,
keeping up with and wanting to best the Joneses with a pricier house, car, living
room furniture, and now drones. The premise is bolstered with a simple
experiment. Two decades ago a group of Harvard students were asked a not-so-
simple question. Which world would you prefer: a world where you get $50,000
per year while everyone else gets $25,000, or a world where you get $100,000
per year while everyone else gets $250,000? The students overwhelmingly chose

the former.2 They would rather be poorer but better positioned. British

economist Sir Richard Layard? gleans two findings from this and similar
experiments: (1) Your income is judged relative to others. It’s not how well you
are doing, it’s how well you are doing relative to everyone else. But someone is
always doing better than you: there are a lot of Warren Buffets out there. If
income is a driver of well-being at all, it is short term, and is not consistent with



contentment. (2) Your current income is judged relative to your previous
income. Let’s say your salary is X. If you double your salary, 2X is your new
income. Next year, even if you make 2X, your well-being next year is the same
as you’re making X this year. The thrill diminishes. And heaven forbid your 2X
salary decreases by Y (where Y is less than X); even though you will make more
next year than you did last year, you will be utterly despondent.

This is not how happiness works. Comparing salaries is like taking locker
room measurements. Money in the form of income has not translated into
individual happiness. We’ve been programmed to earn more, but then everything
in our bracket costs more, and we keep climbing to an unattainable peak.
Because income is pleasure, visceral, short-lived, dopamine driven, and subject
to all the excesses of tolerance and dependence, and in some cases withdrawal.
The cars get bigger, but so does the credit card bill. Americans spend; it’s what
we do. But it’s what you do with the money that determines happiness. Money
can often be the means to the end but is rarely the end in itself.

|s Everybody Happy?

Does this apply to countries as well? Does material wealth make countries
happy? Are countries with higher gross domestic product (GDP) or bigger bank
accounts happier than those without? Does GDP translate into happiness? Just as
contentment is different from elation, the relation between income and happiness
depends on your definition of happiness.

Compared to even fifty years ago, most countries have demonstrated colossal
improvements in material conditions, such as clean water, electricity, plumbing,
hospitals, and antibiotics to prevent acute infectious diseases. The question is
whether these social and medical improvements have improved the happiness of
these countries in a significant way. If happiness increases with development,
then the enhancement of material well-being should have made human beings
and societies happier today than they were at the time of Aristotle. Furthermore,
if material wealth were a primary determinant of societal happiness, then those
countries with a higher standard of living should manifest more happiness than
those with lower standards.

However, the percentage of people who identify themselves as “happy” in
terms of per capita income exhibit a tenuous correlation at best, and within the



thirty-seven developed countries of the Organization of Economic Co-operation
and Development (OECD), not at all. Thus, just like for people, societies are not

happier with higher GDP. Known as the Easterlin paradox,? this suggests that,
just as people view their income relative to others, countries do the same.
Nonetheless, GDP has caught on as a measure of social advancement, to the
extent that most countries today are preoccupied with the number, and more than

one government has factitiously increased its estimation of GDP to make

themselves appear more prosperous.®

GDP is defined by the following equation:
GDP = Production + Government + Investment + (Exports — Imports)

A high GDP infers governmental stability, but GDP is subject to
manipulation by those same governments. When officials stoke the flames (as in
the 2008 economic bailout), GDP can be artificially inflated, but that doesn’t
mean people are happy. Conversely, if the Fed lowers interest rates, it can spur
investment through borrowing, which also artificially raises GDP only by
creating a more precarious economic situation. Furthermore, GDP doesn’t take
into account advances in environmental pollution, or illegal drugs and
prostitution, or technology (for good or bad; see Chapter 14). How do you assess
GDP in light of the fact that an iPhone is cheaper than its three components (a
phone, a camera, and an MP3 player)? It’s hard to assess sustainability when car
sales are offset by car accidents and car exhaust, yet GDP doesn’t account for
both sides of the ledger. And it’s even harder to assess sustainability and
environmental damage when the food industry and the drug industry (which
treats the illnesses the food caused) are lumped into one number, thus inflating
GDP, while people get sicker and unhappier. It also doesn’t take into account
unemployment, which is a chief cause of unhappiness. Even economist Simon
Kuznets, the originator of the term, in 1929 stated, “The welfare of a nation can
scarcely by inferred from a measurement of national income.” Indeed, business
and government hide behind GDP precisely because it measures productivity

exclusive of sustainability. Princeton economist Dirk Philipsen’ argues that GDP
is exactly what is wrong with happiness. Because happiness is long-term, it
infers stability and sustainability. GDP is anything but long-term, and it doesn’t
necessarily improve the happiness of any country’s populace.



Recognizing the disconnect between GDP and happiness, and in order to
monitor societal advancement or stagnation, social scientists have developed

three separate international scales of well-being. The Prosperity Index8 is a
compendium of numerous measures (both in terms of the national economy and
personal well-being) that reflect the contentment of populations with their
current status. America, for all of its purchasing power, and military and social
clout around the world, ranks number eleven out of 142 countries on the
Prosperity Index. Given our number one economic standing and quality of life,
this is a pretty poor showing. Note that countries with monetary resources don’t
necessarily score high. Saudi Arabia has oil, Nigeria has diamonds, and they

score 45 and 125, respectively. A second scale, the World Happiness Report,2
takes into account indices that measure the following: real (inflation-corrected)
GDP per capita; life expectancy; having someone to count on; perceived
freedom to make life choices; freedom from corruption; and individual
generosity. Here the U.S. scored number seventeen out of eighty-five countries,
and also demonstrated the eleventh-largest drop in the last seven years. A third

scale, known as the Happy Planet Index,1C takes into account only issues of well-
being (life satisfaction, longevity, ecological footprint). There, America does
even worse, scoring 105 out of 111 countries. So, the data say we’re prosperous,
but not happy.

The country of Bhutan has embraced the concept that the role of government
is to provide a fertile ground for happiness to flourish. They have eschewed GDP
as a measure of societal advancement and now utilize the Gross Happiness Index
to determine how it is faring as a society. Bhutan may be a backwater in terms of
economic power, but it puts its stock in its people. Perhaps it is because it has a
lower standard of living that it is able to focus on the happiness of its citizens. Or
perhaps, because Bhutan is a Buddhist nation, it doesn’t focus its efforts on the
dopamine-driven pathways of its citizens but rather on those that are mediated
through serotonin.

Alternatively, you might think that happiness would correlate with economic
indicators. You’d be wrong. Take a look at the Prosperity.com website or the
U.N. Sustainable Development Solutions Network (SDSN)
<worldhappiness.report/>. Right now the five happiest countries are Norway,
Switzerland, Iceland, Finland, and Denmark, which was number one. The U.S.
was number thirteen. What do they have that we don’t? As socialist countries,
Norway and Denmark pay very high taxes, and their GDP is one-half of ours.
And it’s very expensive to live in Oslo and Copenhagen. Food costs in Denmark



are almost double that of the U.S. I’ve been there several times. The restaurants
are twice as expensive as those found in America. You go out to the bars on the
Strgget, and everyone sits outside and nurses one Carlsberg all evening. Yet, by
all these alternative measures, as countries they score much happier. The
populace may not have bulging pocketbooks to purchase the extras of life, but
they have just what they need to live. And don’t really want much more, in part,
because each person has similar needs and supports. Also, there is much less
economic dichotomy between rich and poor, so internal strife of relative salary
disparities is more manageable. Lastly, the costs of basic necessities don’t
increase faster than their salaries. Norway and Denmark have increased life
expectancy, freedom to make life choices, reduced perceptions of corruption,
and social support; both countries provide free elementary school, free
university, free medical care, and free burial. How can that make them happier?
Columbia University economist and head of the SDSN Jeffrey Sachs stated:
“There is a very strong message for my country, the United States, which is very
rich, has gotten a lot richer over the last 50 years, but has gotten no happier . . .
For a society that just chases money, we are chasing the wrong things. Our social
fabric is deteriorating, social trust is deteriorating, faith in government is
deteriorating.”

Alternatively, we might assume that lack of war is a marker of societal bliss.
But, as demonstrated by ancient and recent history, these periods are few and far
between. Perhaps only Switzerland can boast a history without war. And that’s
more geographic than historic—because, perched up in the Alps, they’re kind of
hard to attack. And there’s plenty of money. Swiss bank accounts are legendary,
as they are tax-free, and Switzerland ranks number two on the mean gross
income list. And heaven knows they’ve got plenty of pleasures to be had, for
which they are famous. Switzerland rates close to the top of the Prosperity

Index.1L Considering the U.S. contributes 25 percent of the global GDP, eleventh
isn’t a very good showing.

| Can’t Get No . . . Satisfaction

These data argue that material wealth is really a reward-driven parameter, not
one indicative of level of contentment. Most of the books that have been written



on the relation between money and happiness conflate the two phenomena of
reward and contentment together, into one that is commonly referred to as
“subjective well-being.” But is that true? University of Michigan economists
Betsey Stevenson and Justin Wolfers have attempted to discredit the Easterlin
paradox on the basis of finding a logarithmic (i.e., curved) rather than a linear

relationship between income and subjective well-being;!2 in other words, each
extra dollar is worth slightly less in happiness than the dollar that came before,
but there is no obvious ceiling. However, I think that these studies suffer from
the same misconception: that, as currently defined, subjective well-being is a
meaningful indicator of happiness. How is this question asked of people? There
are two ways. The World Values Survey asks, “All things considered, how
satisfied are you with your life as a whole these days?” Really? That’s supposed
to give you an indicator of happiness? The Gallup World Poll asks people to
imagine the ladder of life, and which rung they are on. Sounds more like the
relative income problem to me.

There is one paper that I think got it right. Instead of lumping, Nobel Prize
winners Daniel Kahneman and Angus Deaton examined single individuals rather
than in aggregate and, based upon their responses, split happiness into two

separate experiences.3 One phenomenon is equivalent to “life satisfaction,”
which they describe as “the thoughts that people have about their life when they
think about it,” such as prosperity and influence (likely mediated through actions
that drive dopamine). Using this definition (i.e., at peace with your status in life),
one can see a very clear correlation with income, as more money means
increased access to services and technology that make life easier (dishwashers,
dry cleaners, Amazon Prime). Money can be spent on what matters to the
individual, from gadgets to Gucci. However, they also quantified the second
phenomenon of contentment, “the frequency and intensity of experiences of joy,
stress, sadness, anger, and affection that make one’s life pleasant or unpleasant”
(equivalent to our definition of eudemonia, or our biochemical definition of
serotonin effect). Using this definition, contentment demonstrated a logarithmic
relationship with income until a maximum of $75,000. After that, the
relationship disappeared. Once needs were met, more income did not generate
more contentment. It would appear that the acquisition of stuff and property

beyond the basics doesn’t up your Zen quotient.1# The pursuit of property is not
the pursuit of happiness. In fact, it can just leave you wanting more.

Kahneman and Deaton provide us with evidence of how the biochemistry
plays out in real life: that reward is not contentment, and that increasing reward



does not translate into happiness. By pursuing the dollar, Americans have
certainly not become content; and by pursuing GDP, America has become
derelict in one of its three primary aspirations—the pursuit of happiness.



Extreme Makeover—Washington Edition

orporations are people. So said the U.S. Supreme Court in the now-

infamous decision Citizens United v. Federal Election Commission

(2010). Well, corporations have a fiduciary responsibility to their
stockholders. People have a fiduciary responsibility to themselves and their
family. That’s not quite the same thing. Also, corporations don’t have serotonin,
or dopamine, or a Jiminy Cricket. All they have is a balance sheet. This case has
been pilloried in the popular press and in public opinion as selling America to
the highest bidder. But this case wasn’t a fluke. The triumph of corporations
over individuals represented by Citizens United is the culmination of a forty-
five-year-long war fought in the halls of Congress and the aisles of Walmart.
Yet, unlike the survivors of a war with weapons, our citizens don’t even know
that a war was fought, or that it even matters. Corporations now have a legal
right to interfere with your pursuit of happiness. The history of the law is just as
important as the science in explaining how we got to where we are, and how to
move forward—which is why I went to law school.

The Balance of Power

The United States is home to both individual rights and corporate rights. The
balance of power between individuals and corporations has always been
precarious, one that has exhibited a sinusoidal wave up and down for the first
two hundred years of our existence, based on the parity built into the
Constitution (thank you, James Madison) and the Bill of Rights (thank you,
George Mason!). Since the inception of our nation, corporations have often



attempted to tip the scale to usurp control over individual rights, but in each
successive era the scale has been rebalanced by the political process. For
instance, in the 1870s the robber barons of the steel, oil, and railroad industries
and the national banks wielded virtually unlimited power and money. To beat
back the threat of monopolization, Congress passed the Sherman Anti-Trust Act
in 1890, and in the early 1900s, Teddy Roosevelt was able to effectively
constrain the growth in corporations and banks. After the squalor and danger of
slaughterhouses and the meat industry were laid bare by Upton Sinclair in The
Jungle (1906), Congress was pressured to charter the FDA to protect the nation’s
food supply. After the infamous Triangle Shirtwaist Factory fire of 1911 in
lower Manhattan, Congress established the Federal Trade Commission in 1914
to protect consumers and prevent child enslavement. In the 1920s, the next wave
of private speculation by companies (such as what happened in the Teapot Dome
bribery case) led to “irrational exuberance” and ushered in the Great Depression
in 1929. The economic havoc was countered in the 1930s by Franklin
Roosevelt’s enactment of the New Deal and the Works Progress Administration
to get people working again. FDR also established the Federal Deposit Insurance
Corporation in 1933 and the Securities and Exchange Commission in 1934 to
protect individuals from corporate abuse. World War II in the 1940s and the
Korean War in the 1950s, along with Joseph McCarthy’s communist witch
hunts, rolled back individual rights yet again. Then, in the 1960s, Rachel
Carson’s Silent Spring (1962) exposed corporate contamination of the
environment, and Ralph Nader’s Unsafe at Any Speed (1965) birthed the
consumer rights movement. Both books pushed the scale toward the rights of the
people, culminating in the establishment of the Environmental Protection
Agency and the Occupational Safety and Health Administration in 1970. Has the
undulation made you seasick yet?

But the ebb and flow of individual versus corporate power has now ceased.
Since 1971 there has been a slow, ever-steady creep of usurpation of power by
corporations, with a concomitant loss of power from individuals. Look, I am not
espousing socialism or communism or any other “-ism.” But the balance of
power has so shifted in favor of the rights of corporations that individuals are
losing, and in ways that are opaque to them. They have more consumer choice,
so they think they have more rights, but in fact they have far fewer. This shift in
the balance of power can in part be traced, as documented by City College

sociologist Nicholas Freudenberg,! to the tenure of one particular American—
U.S. Supreme Court associate justice Lewis F. Powell Jr.



Corporate “Justice”

Why would a Supreme Court justice be the thumb on the scale that tipped
America to favor corporate over individual interests, on which so much of our
current unhappiness is grounded? (See Chapter 14.) How does one man out of
nine wield that much power, and in the judicial branch, no less? Does the Bill of
Rights count for nothing? Powell’s biography gives us several clues as to his
philosophy and his methods. In World War II, Powell worked in U.S.
counterintelligence, where he learned the need for absolute secrecy. Following
the war, for twenty-five years he was a partner at Hunton, Williams, Gay, Powell
and Gibson, a Virginia firm specializing in litigation and business law. During
this time, he also served as chairman of the Richmond School Board and
advocated “constant surveillance” of school textbook and television content. He
was at the helm of that school board when the Commonwealth of Virginia defied
the Supreme Court’s mandate for integration in Brown v. Board of Education
(1954). He also served as the liaison between Virginia Commonwealth
University and the tobacco industry. The first salvo sounded in 1950 with the

now infamous Doll paper? equating smoking with lung cancer. At that point
Lewis Powell’s firm began to provide legal defense for Big Tobacco. From 1964
through 1971, he served on the board of directors of tobacco giant Philip Morris.
In fact, he represented the Tobacco Institute and various tobacco companies in
numerous law cases, defending them against individual and class action lawsuits
for lung cancer. In 1971, because of his corporate ties and pro-business leanings,
he was appointed to the Supreme Court by President Richard Nixon. Note that
Justice Powell was never a state or federal judge nor was he a constitutional
lawyer.

In 1971, prior to his nomination for the high court, Powell wrote a secret
memorandum to his friend Eugene Sydnor, who was the chair of the U.S.
Chamber of Commerce. In this now-notorious document, entitled “Attack on the

American Free Enterprise System,”2 he bemoaned the loss of American standing
in the world in the 1960s due to the civil rights and counterculture revolutions,
as well as decrying the loss of corporate power due to the ongoing assault of
both “extremists of the left” and “perfectly respectable elements of society.” In
the secret Powell Memorandum, he admonished Sydnor to help take back
America from the hands of the mob. Corporate America, he stated, must become
more aggressive in influencing and molding politics and law. He argued that the



U.S. Chamber of Commerce, at that time a passive pro-business lobby group,
must itself become politically active. He stated that business must not waver and
take on prominent bastions of public opinion and political power—the
universities and the courts.

Not only did this resonate with Sydnor, but this “confidential” Powell
Memorandum quickly spread throughout the business community—not quite
viral, but more parasitic. This missive can be traced to the origins of several
right-wing think tanks and lobbying organizations, such as the Heritage
Foundation (the origin of Reagan’s Star Wars missile defense system) and the
American Legislative Exchange Council (a front group for the food and pharma
industries). By the time this document revealing Powell’s biases and motives
was leaked to muckraking Washington Post reporter Jack Anderson, who
reported it in 1974, Powell was firmly ensconced on the Supreme Court.

Like a worm that slowly eats away one apple at a time in the barrel until the
entire barrel is contaminated, Powell’s action on the Supreme Court ate away at
individual rights, with the result that we now have diminished individual
contentment and increased societal anxiety. Let’s look at some of the seminal
cases where Powell voted with the majority.

e 1976: Va. State Pharmacy Board v. Va. Citizens Consumer Council. This
case allowed unfettered corporate advertising to unsuspecting patients,
paving the way for all the drug ads you now see on TV. This case has
helped the pharmaceutical industry harness fear to create demand for their
products (see Chapter 14).

e 1976: Buckley v. Valeo. This case was the precursor to Citizens United.
The decision did away with limitations on campaign spending and
individual donations in elections (thirty-four years later, Citizens United
allowed corporations to turn their treasuries into campaign war chests to
bankroll any candidate to do their bidding). Now public elections are a
free-for-all, where politicians, high-rolling donors, and corporations can
buy elections, and the most money wins. Higher betting means higher pay-
outs. And, to quote Will Rogers, “A fool and his money are soon elected.”

e 1978: First National Bank of Boston v. Bellotti. This was a 5—4 decision,
and also set the groundwork that paved the way to Citizens United. Powell
was the deciding vote and wrote the majority opinion. This case basically
said that corporations could say whatever they wanted and vote with their
dollars. Of course they do say whatever they want, and they vote for



themselves in the form of campaign contributions. When there are more
dollars than votes, it becomes a societal problem.

e 1980: Central Hudson Gas & Electric Corp. v. Public Service
Commission. This was another 5—4 decision, with the majority opinion
authored by Powell. Up until this case, public utilities were just that:
public. They could not have an opinion and they could not advertise,
because they were a public trust. Powell saw it differently. By the time
Powell got through, he had protected “commercial speech from unwanted
governmental regulation.” He instituted a four-part test for government to
regulate commercial speech: (1) Does it violate the First Amendment?
Well, only speech that breaks the law (incitement to riot, yelling “Fire!” in
a crowded building) isn’t covered. Otherwise it’s fair game, even if it is
false. (2) Is the government interest substantial? That means that short of
trying to overthrow the government, anything goes. (3) Does the regulation
advance the government interest? Corporations could sell poison to the
public, but as long as people aren’t dying in the streets (i.e., obvious
deception), government stays quiet. Tobacco was a good example. And
finally: (4) Is the regulation as narrowly tailored as it can be? In other
words, there must be a “reasonable fit” between the government’s ends and
the means for achieving those ends. Oh, by the way, it’s not any of the
four; it’s got to be all four that are violated at once. So virtually any speech
can be corporate speech.

In the span of four short years, 1976 to 1980, Lewis Powell helped to lay
waste to any hope of keeping corporate power and influence in check. If you
want an analogy of the degree to which one man can change the landscape of
America, think back to Frank Capra’s timeless Christmas classic It’s a
Wonderful Life (1946). Jimmy Stewart plays George Bailey, the forlorn do-good
head of the Bedford Falls Savings and Loan, who holds the mortgages of
virtually every townsperson and who, on the brink of committing suicide, is
visited by a Christmas angel who shows him what his hometown would look like
if he’d never been born. A very different place where prostitution, alcohol, and
guns are the fabric of society. Pleasure and reward is primary, to the delight of
the bankers and to the detriment of the citizens. Indeed, we’re all now living in
Potterville . . . I mean, Powellville. All dopamine all the time, with a soupcon of
cortisol thrown in to stir the pot.



The Rights of the “People”

This is how the U.S. Supreme Court has paved the way for the relentless
marketing of products, irrespective of their utility or cost, either personal or
societal (e.g., Big Pharma, Big Food). And there’s virtually nothing left in the
public legal arsenal to curb their influence. On top of that, we have now elected
the first “populist” president, who is on the side of corporations versus the
government instead of on the side of the people. The marketing salvos come
swift and hard, they’re aimed at our nucleus accumbens (food), our amygdala
(drugs), and our prefrontal cortex (our Jiminy Cricket), and we can’t possibly
defend against all of them.

Corporations are now blessed with the ability to produce and subject us to
virtually any unfettered form of corporate advertising, campaign spending, and
commercial speech. Not only that, but because of Justice Powell’s legacy,
corporations have even more rights than people do. They have both the rights of
corporations and the rights of individuals. Nobel Laureate Joseph Stiglitz
chronicled the fact that corporations can now sue the federal government for

restitution of profit lost from the enactment of any government policy.# You
can’t sue the government, but they can? Are you kidding me? And there are no
prosecutions of individual lawbreakers, as they derive protection from civil
actions by their position as an instrument of the corporation, and you can’t lock
up a corporation. Witness the Economic Recession of 2008, perpetrated by Big
Banking against the public using the vehicle of subprime mortgages. Lehman
Brothers, Washington Mutual, Countrywide—all gone, and their investors’
money with it. Merrill Lynch was forced to merge with Bank of America, and
Bear Stearns with JPMorgan Chase. AIG and Citigroup survived only because of
the government bailout. Lots of stress and cortisol and very little serotonin. But
who was prosecuted? A total of one person—a Credit Suisse banker, Kareem
Serageldin, born in Egypt. The judge who sentenced him called him “a small
piece of an overall evil climate within the bank and with many other banks.”
Why didn’t they prosecute the rest of these corporate hoodlums? Simple.
They work for corporations. If corporations are “people,” then do you employ
the rules regarding corporations, or do you employ the rules regarding people?
Do you call it a lack of caution, in which case it is a corporate civil action with
no jail time? Or do you call it personal “criminal fraud,” a felony punishable by
incarceration? The Department of Justice has chosen the former, in part because
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Given their pro-business behavior, you could argue that the success of the
Corporate Consumption Complex versus the American public lies squarely at the
doorstep of the Supreme Court. But that would only be half the story. Congress
has also played a significant supporting role in creating our current reward-
driven culture, which allows for marketing of virtually anything and everything
(see Chapter 14). Nowhere is this better exemplified than in the story of how
Congress changed its tune in the span of just one decade around the promotion
and marketing of junk food (see Fat Chance), aimed at one target: dopamine.

When Legislature Is Corrupted, the People Are
Undone

The junk food industry started to take off in the 1970s in part due to (1)
improved harvesting and food processing technologies by companies like Archer
Daniels Midland and Cargill, and (2) the enormous federal subsidies for corn,
wheat, soy, and sugar supplied to processed food companies as part of the Farm
Bill, which made them cheap. The original Farm Bill, which dates to 1933, had
as part of its legislation the Agricultural Adjustment Act of 1933 (revised in
1938), which paid farmers not to grow certain crops and to kill off certain
livestock—this effectively reduced supply and artificially increased prices—and
farmers got to double-dip. This policy diametrically changed course in 1971,
when President Richard Nixon decided that fluctuating food prices caused
political unrest (and he had a lot of unrest to deal with). He remanded his
agriculture secretary, Earl Butz, to make food cheap. Butz immediately canceled
the government handout, and said three things to the American farmer: “Row to
row,” “Furrow to furrow,” and “Get big or get out.” Government now would
reimburse on quantity, not quality, and the farmer would make it up in volume.
Let’s use corn as an example. If you make corn more plentiful, supply and
demand says you sell it for less. But if some of that corn is turned into high-
fructose corn syrup, and that’s put in every processed food, then you can sell it
for more. And if you turn some of that corn into ethanol, you can sell it for even
more.

Also in the late 1960s and early 1970s, just as this massive agricultural
overhaul was beginning, the sugar industry came under intense scrutiny due to



nutritional research performed by John Yudkin in the UK and Sheldon Reiser in
the U.S., which correlated sugar consumption with heart disease. In response, the
Sugar Association established a public relations arm called Sugar Information,
Inc., and hired a PR firm to blanket the country with pro-sugar propaganda.
Saying that sugar was the “quick energy” to provide “the willpower you need to
undereat” and “to curb your appetite”—in other words, deceptive advertising
designed to drive your dopamine upward. In 1972 the Federal Trade
Commission took Sugar Information to court? and shut it down. This was
heralded as a major win for consumer watchdog groups and demonstrated the
power of government to protect the public.

Unfortunately, this episode was also the immediate impetus for the chartering
of the American Legislative Exchange Council (ALEC) in 1973. ALEC’s
website states that “Americans deserve an efficient, effective, and accountable
government that puts the people in control” (www .alec.org). But it doesn’t
define which people. What ALEC does is draft “model legislation” that favors
its funders, and then feeds these model bills to state or federal legislators to get
them passed. A new way to perform congressional lobbying. A corporate bill
mill and front group. When you hear a politician railing against corporate special
interests, they’re talking about ALEC. And who are the funders? Well, there are
a lot of them, but the food and pharma industries were founding members, and
agriculture, pharma, and guns are numbers one, three, and four on their bill-
writing agenda. ALEC doesn’t just write the bills, they provide campaign
contributions to the legislators who introduce them into law, which currently
totals 338 out of 535 congresspeople.®

Special interests grew exponentially in the 1970s, especially after the
Supreme Court verdict in Buckley v. Valeo. In 1970 there were 175 lobbyists in
Washington, D.C.; by 1980 there were 2,500. In 1970 there were 300 established
political action committees; by 1980 there were 1,200.

This leaves us with a conundrum: Who’s in charge? We pride ourselves on
being a democracy. We choose who to vote for, and what we want to spend our
hard-earned money on. Or do we? When corporations can act with impunity,
unbridled, without oversight, and both dictate and cater to our deepest wants and
desires, where is the accountability? This is the model theorized by Princeton
philosopher Sheldon Wolin, who warned us of the evolution of a political hybrid

in which corporate America and Washington were one and the same.” Political

scientist Martin Gilens goes even further® by showing that economic elites and
organized groups representing business interests have substantial independent



impacts on U.S. government policy. For instance, if a congressional bill is
supported by 20 percent of the rich, it passes 20 percent of the time; whereas if a
similar bill is supported by 80 percent of the rich, it passes half the time. As long
as America views the concept of happiness as consistent with both consumption
and GDP, it will not be able to break free of corporations’ stranglehold on our
brains. And they know what they’re doing, because they’ve done the research
and know what works. Read on, and you will too.



Are You “Lovin’ It”? Or “Liking It”?

Ithough corporations are now people, they are not faceless behemoth

monsters. They are comprised of fine and upstanding individuals, each

with principles, morals, and high aspirations. But they work for a
corporation, whose only job, in the words of Goldman Sachs CEO Lloyd
Blankfein, is to make money. They are very good at what they do. In the process
they have honed the ability to exploit human emotion. It is called marketing. By
conflating the notions of pleasure and happiness, they know how to get a rise out
of your dopamine and cortisol.

Many Happy Returns

My personal favorite is Coca-Cola’s “Open Happiness,” first unveiled in January
2009 and still going strong. This is the longest-running media campaign for the
131-year-old company, which has arguably mastered the messaging of its own
concept of happiness to the masses. So if this is the longest campaign, you know
it must be working, both within the U.S. and worldwide. In 2015, Coca-Cola
aired a commercial in Mexico featuring a group of white hipsters who drove into
a Mexican village bearing housing supplies and coolers of Coke. The villagers
smiled with what appeared to be genuine happiness at the entrance of these well-
meaning outsiders and their ability to construct a Christmas tree made out of
Coca-Cola bottle caps. The commercial was eventually pulled but was
exemplary of capitalizing on America being the ideal and Coke being the way to
get there.



Let’s see, high-fructose corn syrup (or sucrose in Mexican Coke)—that
increases dopamine. Caffeine—that increases dopamine. Water, phosphoric acid,
carbonation, salt, caramel color . . . I’'m not seeing it. And the metabolic
syndrome that results from continued excessive sugar consumption—that
decreases serotonin. A bottle of Coca-Cola can certainly provide a little reward,
but it is a far cry from contentment. Coca-Cola isn’t the only culprit in marketing
dopamine and disease to the masses through sugar.

How about “I’m Lovin’ It” from McDonald’s? This was the company’s
tagline from 2003 until 2015. They veered off course in 2012 by tipping their
hand with something a little too close to home: “Crafted for Your Craving”—in
essence admitting to consumers that they have addictive intentions in mind. But
that campaign didn’t last long. McDonald’s sales are currently flagging in part
due to international consternation over the overwhelming links between
processed food, obesity, and diabetes. In 2015 they fired their CEO Don
Thompson due to flagging sales. Do you think it’s called a “Happy Meal” by
accident? That they pitched their product to children with plastic trinkets and
smiling characters accompanying the joy of sugar and fat and salt? That
dopamine/reward surge starts early, and they’re branding kids for life. Every
day, McDonald’s serves up 3.2 million Happy Meals, grossing more that $10
million per day, and kids who order them now account for 14.6 percent of
customers. McDonald’s is pleasure (although that is highly debatable). They’ve
been called out on their role in the obesity epidemic, and they are now
attempting an about-face, including options of apple slices (don’t forget the
caramel dipping sauce—scrapped in 2011 because of the obesity epidemic). But
most kids still prefer the fries. And chocolate milk has just as much sugar as the
soda. If you’re taking the kids to McDonald’s for a Happy Meal, I doubt you’re
ordering the salad instead of the Big Mac.

Perhaps the most egregious product placement to confuse the public is the

one-hour viral YouTube video (now at 56 million views) Happy (12AM)! posted
by Pharrell Williams’s foundation using his song as the soundtrack. Within the
first two minutes of the video, Pharrell enters a gas station convenience store at
midnight and purchases two candy bars, a bag of potato chips, and a Red Bull,
then offers them up to the audience, singing, “Clap along if you feel that
happiness is the truth.” First of all, while pleasure can be found in a candy bar
(double your pleasure with two?), happiness is nowhere in sight. And second, if
you’re drinking Red Bull at midnight, your sleep deprivation with its
concomitant cortisol rise will put you at risk for some big-time unhappiness



down the road. Clearly, Pharrell’s view of happiness is colored by corporate
sponsorship of his non-profit.

What about the iconic happy hour? Is this pleasure or happiness? Which
brings the customers into the restaurant—the $5 pupus, or the $5 drinks? Across
the board, alcohol has grown as a percentage of sales from 9 to 15 percent, and
in sports bars alcohol makes up 26 percent of sales. Alcohol has always been
viewed as a sales lubricant for restaurants, even during a recession, because it’s
the pleasure the public can still afford. But what about when that happy hour is
at 10:00 a.m., and televised? NBC has broken all the rules about drinking on TV,
and the fourth hour of the daily talk show is now dubbed the “TODAY Happy
Hour.” Two middle-aged women drinking from large margarita glasses in the
morning. This hour even won a Daytime Emmy Award. This would be funny
except that women are 40 percent more likely to develop anxiety than men are
and often turn to alcohol to cope. Hoda Kotb, the show’s cohost, says, “It’s a
joke. The producers just keep coming up with ways of getting us to drink, it’s
become our thing. It’s like a nonstop party from ten to eleven.”2 While this may
seem lighthearted, the network is normalizing a behavior that could have serious

health implications (e.g., breast cancer)2 for women, who are the target audience.

Existential T(R)reat

And now for something completely different. Imagine sitting naked in a bathtub
on a cliff overlooking the ocean at sunset, with your partner in an adjacent
bathtub. The dopamine surges in motivation for anticipated pleasure. Then,
overwhelming fear and angst with the possibility of erectile dysfunction (ED).
By introducing fear as part of the marketing campaign, Viagra, Cialis, and
Levitra have all kicked it up a notch; ED drugs are expected to account for $3.2
billion in global sales by 2022, with more than half of those sales in the United
States. There are certainly men who suffer from ED, and there are countless
more who buy the product based on fear.

Fear has been a primary driver of consumption since the inception of
marketing. It started with car dealers and high-pressure sales tactics. Since then,
virtually everything from mouthwashes to dishwashers to Hummers to Smith &
Wessons are sold out of fear—either “fear of failure” or “fear of the unknown.”



Overstock.com and Groupon are examples of driving sales through the fear that
you might miss out. By combining a short-duration offering with the threat of
scarcity and the “keeping up with the Joneses” factor, marketing makes sure that
fear remains front and center. Because fear means stress, and stress means
cortisol, and prefrontal cortex be damned, it’s time for the chocolate cake.

Strategies That Sell

Is this marketing or propaganda? Definition of marketing: the action or business
of promoting and selling products or services, including market research and
advertising. Definition of propaganda: information, especially of a biased or
misleading nature, used to promote or publicize a particular political cause or
point of view. Since pleasure and happiness are clearly not the same thing, the
conflation of the two is inherently biased and misleading. Therefore, advertising
that implies that the selling of reward as contentment is by its very nature
propaganda. Pleasure from hedonic substances and pharmaceuticals
(masquerading as happiness) can be easily purchased. If you don’t know the
difference between the two, it stands to reason you will lay your money down,
and then they’ve got you. Like the pusher on the playground who gives you your
first free hit, they’ll turn you into a customer for life.

Old-style marketing (direct and telemarketing) was across-the-board and hit-
and-miss, based on demographics, unsolicited contact, and the ability to generate
fear in the consumer. With the advent of the internet, marketers honed their
messaging to specific groups based on their previous “likes” and searches. And
now the new discipline of neuromarketing is taking the guesswork out of the
equation and increasing efficacy of sales. In neuromarketing, the brain responses
of subjects to industry messaging are analyzed. This allows those companies to
hone their messages to specific subgroups within the larger masses and generate
even greater profits. It’s now public knowledge that Coca-Cola will use

neuromarketing in all quantitative ad performance projects in the coming year to

“spread happiness.” According to branding agency Kantar Millward Brown,?

facial coding will be the primary technique used to gauge consumer emotions.
The technology is seamlessly integrated: they record the subjects’ faces while
they watch ads within a normal survey environment, automatically interpreting



their emotional and cognitive states moment by moment. Facial coding was
originally the province of experts, who viewed slow-motion video of subjects to
record fleeting “true” emotions that register briefly in facial expressions. Kantar
Millward Brown’s system uses eye tracking and other phenomena to measure
engagement, brand association, and motivation, among other metrics. And they
use these data to target . . . you. Unilever (the conglomerate that owns Dove
soap, Lipton tea, and Ben & Jerry’s) is also pursuing a similar 100 percent
testing approach. If this sounds Orwellian, it is. And it’s here. And it works to
drive dopamine and cortisol, in a pitch to get you to buy more. The problem is
the more you buy, the unhappier you get.

The purveyors of hedonic behaviors, devices, and consumables are all
looking for that winning formula to provide the public with some form of
product (requiring continued purchase), along with an inherent hook that will
maintain or even increase consumption and in which the market never reaches
saturation to allow for continued expansion. Marketing genius Nir Eyal provides
a window into the hedonic platform used by companies to hook us and keep us

coming back for more.2 According to Eyal, every successful product consists of
four intertwined concepts that drive an unending vicious cycle. (1) The trigger;
that is, something that commands your attention even when you don’t want it to,
like an itch. (2) The action; that is, a stereotyped behavior that somehow soothes
the trigger, which is easy to perform, does not require thinking, and can be
accomplished in mixed company. In other words, a scratch. For instance,
clicking on your e-mail or Facebook account is easy to do, does not require
thinking, and is currently socially acceptable. Conversely, soothing an incipient
sexual urge may depend on the venue. (3) Variable reward, the most important
part of the cycle. These can be social validation rewards like Facebook or
Instagram; intrinsic motivation rewards such as points scored on video games; or
sustenance motivation rewards (e.g., money or calories burned) in video poker or
MyFitnessPal. If the variable reward is the result of a behavior, then it is the
inconsistency of the reward that ultimately drives that behavior to become a
habit. (4) The culmination is investment, which is really the only thing that
drives company sales. We internally rationalize why we needed this reward in
the first place (even though the reward was variable, and even though we had
previously lived just fine without it), and that the cost of the product becomes
well worth the new habit because we can now soothe the market-generated itch
in a culturally acceptable manner.



A “Slot Machine” in Your Pocket

Neuromarketing is just one of many new technologies designed to amp up the
dopamine to increase sales, but with the unintended consequence of making us
miserable. Drunk driving, though still a common practice, is taboo. People
utilize designated drivers or Uber. Unfortunately, society hasn’t bought into the
concept of using a designated driver if you’re a compulsive texter. In 2006, a
nineteen-year-old student engaged in texting while driving on an otherwise
deserted road in Utah killed two astrophysicists in a head-on collision. Since
then, fourteen states have banned the practice, yet it goes on unabated. MADD
(Mothers Against Drunk Driving) has yet to form a MACT (Mothers Against
Compulsive Texting). But the death and accident rates are becoming
increasingly similar.

Apparently, the draw of the screen is just too much for most people; the cell
phone is like a slot machine. With every ding, a variable reward, either good or
bad, is in store for the user—the ultimate dopamine rush. As Robert Kolker
wrote in the New York Times Magazine, “Distraction is the devil in your ear—
not always the result of an attention deficit, but borne of our own desires.” We
are distracted because we want to be. Because it’s fun and obfuscates real life.
Why else would they sell so many smartphones? My wife says that I’'m addicted
to my e-mail, and I know looking at it doesn’t improve my mood. A good gadget
is essentially a wondrous object, commandeering our focus with delight and
surprise (Steve Jobs used the word “magical” about the iPhone when it debuted).
The smartphone brilliantly exploits two types of attention: “top down” (what we
want to focus on) and “bottom up” (what takes us by surprise).

That need for surprise is what it’s all about. Surprise is visceral and
immediate, and stokes our dopamine and our nucleus accumbens. But it’s
fleeting, and rarely does any happiness come out of it. In fact, the frequent
checking of cell phones, waiting for something to change, is linked to anxiety

and depression.® Of course, again, correlation is not causation. Do cell phones
cause depression? Or are depressed people trying to eke out a little dopamine
rush? Or both? I’ll tell you one thing: cell phones certainly don’t bring serenity.

Mobile Madness



Does cell phone use drive cortisol, the other bad boy in this paradigm? Cell
phone use is linked with stress, sleep loss, and depression in young adults
(although of course causation cannot be proven). A recent study in young adults
showed that cell phone use was negatively linked to grade point average—the

higher the cell phone use, the poorer the grades.Z They also found, perhaps
unsurprisingly, that higher GPAs tended to correlate with more happiness, while
more anxiety was linked to less happiness. Anxiety and happiness were assessed
with two well-known questionnaires for assessing mental health: the Beck
Anxiety Inventory and the Satisfaction with Life (SWL) index. Statistical
analysis on these associations encouraged the researchers to suggest cell phone
use is linked—via GPA and anxiety—to loss of happiness. Another study
demonstrated that fourth and seventh graders who sleep with cell phones in their

room get less sleep than those who don’t,2 although we can’t say whether they’re
playing games on them or if the problem is just the glow of the screen. We do
know that sleep deprivation increases food intake and risk of weight gain (see
Chapter 9), driving further unhappiness. In a tragic example of distraction by
technology, a South Korean couple obsessed with raising their two “virtual

children” online let their actual three-month old daughter starve to death.2 It’s
not only affecting teenagers. Rehabs are popping up treating “device addiction.”
There have been reported cases of withdrawal. While opioids get the most press,
internet and gaming addiction is leading to social devolution in large numbers.
From World of Warcraft to Call of Duty to Pokémon Go, video games have
been linked to bingeing, and even a few cases of excessive sleep deprivation
resulting in death. The Chinese have noted white matter changes in teens and
young adults who binge on the internet, and have labeled this phenomenon

Internet Addiction Disorder.1? But is this really addiction (see Chapter 5)?
Internet and gaming disorders are not yet sanctioned as valid psychiatric
diagnoses but are now being considered. In these behavioral addictions, both the
nucleus accumbens (NA) and the prefrontal cortex (PFC) are severely

dysfunctional.lX Does this lead to depression? One study tracked teens in
alternative high schools for one year post-graduation. Those who exhibited
anhedonia (difficulty experiencing pleasure) at baseline were more likely to
indulge in internet game bingeing and to manifest signs of depression one year

later.12 So which came first, the video gaming or the anhedonia? Were these the
same kids who’d be listening to Depeche Mode and wearing Goth clothes thirty



years ago? Are students who graduate from alternative schools already self-
selected for behavior problems?

The Bully Pulpit

Smartphones have ushered in yet another method of misery for adolescents.
School bullying dates back to the advent of organized school in the eighteenth
century. Bullies always wielded an advantage over the bullied, which imbued
them with a sense of perceived authority. These advantages could be physical,
such as size, gender, age, or weight; or social, such as clothing, cliques, or
academic status. Nearly 160,000 kids stay home from school every day because
of fear of bullying. Bullying has always been an issue, but more and more
schools have adopted no-bullying policies. Thus, the bullies have gone
underground. Cyber-bullying, the newest hip way to express rage, has become
all the rage. Nowadays, you rarely hear about the bloody nose—rather, you hear
about the suicide. More than one in three young people have experienced cyber-
threats online, one in four have been bullied repeatedly online, and over half of
adolescents have participated in some fashion. Yet most young people do not tell
their parents when cyber-bullying occurs. While teenagers have always been
spiteful, the ability to hurt people online while maintaining a geographic distance
has made cyber-bullying rampant. One Florida twelve-year-old girl was
terrorized by as many as fifteen girls who picked on her for months through
online message boards and texts. One message said she should “drink bleach and
die.” Instead, she jumped off a cement factory tower.

“Like” Sitting Ducks . . .

In particular, digital technology has created a relatively new and ubiquitous form
of psychological stress. Do you spend time on Facebook or any type of social
media? It’s become the social norm to act/comment without thinking, posting the
newest inflammatory memes or tweets, without considering context. We’re
becoming more of an immediate-gratification (dopamine-driven), knee-jerk



reaction (PFC inhibition) society—making our lives about the number of likes
we can receive.

This is especially true in adolescents and young adults. At the extreme,
teenage digital media abusers exhibit the “descent into Hades” (Chapter 5);
interestingly, for boys it’s video game addiction, while girls instead appear to

suffer from social media addiction.22 While not all scientists agree on the criteria

for these disorders, and whether these qualify as their own disease processes,4

there is more than enough data to demonstrate a correlation between internet use
and depression. For adolescents who perceived that they had few friends,
internet use for communication (e.g., texting) provided “some” form of
communication; while for those with no friends, internet use for non-
communication purposes (e.g., “surfing”) predicted more depression and more

social anxiety over time.l> Maybe because they spent all their time comparing
themselves to an elusive ideal, or staring at the photos of their peers going to
parties they weren’t invited to?

The “Like” button made Facebook the most accessed website on the entire
internet. That “Like” button wields more power than virtually any fist, but new
data suggests it damages both the Liker and the Likee. Girls in particular post
selfies, waiting in anticipation for the Likes to roll in. When they don’t, there’s
an obvious problem in social standing. Although Facebook isn’t as hip now as it
was a few years ago among adolescents, the newer sites, like Snapchat and
Instagram, basically do the same thing. One recent study demonstrated
association between the use of Facebook and the development of depression, but

only in those teen girls who used Facebook as a surveillance tool to compare

themselves to others, which, realistically, is most of the adolescent population.m

(More on Facebook and social media in Chapter 16.) So is this cause or effect? If
you’re an insecure teen already predisposed to depression, you might be
prowling the internet to see what and who other kids are Liking. Your cortisol is
already doing a number on your PFC, your serotonin receptors are already
diminished—>but the “Like” button takes teenage angst and misery to new
heights (or depths). Adolescence is a painful time. Cell phones and the internet
may encourage networking and creativity, but it comes with a cost.

In a seven-year follow-up study of over four thousand teenagers, total media
use correlated with the prevalence of eventual depression, especially in boys.1Z
More media use meant greater risk for depression. One major question that these
data continue to pose is the issue of cause or effect; in other words, does internet



exposure lead to depression, or do kids with risk for depression rely on the
internet as an outlet for their anxiety and for self-expression? It’s a pretty
difficult issue to prove, and we don’t know for sure, especially with how quickly
technology changes. But in human studies, the nucleus accumbens and the PFC

show characteristic changes with excessive internet usel8 (see Chapter 14),
suggesting that the enhanced motivational value and uncontrolled behavior is
being driven by structural changes in the brain, which are themselves driven by
internet use. AND THAT IS WHY WE MUST EXPRESS OURSELVES IN

“Like”-wise, the Liker can get into trouble. A recent study created a fictitious
social media group, in which all the participants were actually the research
subjects, and the scientists were in charge of what each subject viewed on

Facebook.!? Each subject underwent MRI scanning while being shown a fake
item for a thumbs-up or thumbs-down. The nucleus accumbens (NA) lit up only
when the subjects Liked something that they thought that others Liked as well—
in other words, they exhibited the herd mentality. If they Liked something that
wasn’t popular, no dopamine rush was noted. This could easily be a trap for both
participants on the end of a social network. Maybe we should call it antisocial
media. And Facebook, Snapchat, etc., are for-profit entities. They are there to
make money through ad sales. They need to be relevant to do so.

Irrational Exuberance

If you think your smartphone provides a pretty good rush, try the floor of the
New York Stock Exchange. John Coates is a Wall Street trader turned
University of Cambridge neuroscientist who studies traders on the floor of the
stock exchange to determine when, how, and why they engage in risk-taking

behavior.22 He chronicles both the testosterone and the dopamine surges of the
traders in the midst of a bull market versus the cortisol rises during the bare-
knuckled fall to the bottom of a bear market. The result of this double hit is an
overworked and overtired reward system, unable to muster up a taste of victory.
Perhaps then we should not be too surprised to hear that David Nutt, the UK
drug czar, opined in 2013 that many of the traders who precipitated the Great



Recession were so morally bankrupt, so depleted of dopamine and their

receptors, that they had to resort to cocaine to feel anything.2

No doubt, conflating happiness with the maximization of pleasure and
reduction of pain (see Chapter 1) has influenced the inherent structure and
function of our financial markets. In part due to the Great Depression, the
Keynesian economic school of thought ruled the markets from 1936 until 1970.
Keynesian economics states that the private sector makes the decisions, but
always under the watchful eye of government, which alters policy as necessary
(i.e., establishes regulations). Such an oversight posture invariably limits growth

and therefore the production of money. Rather, Milton Friedman22 and his
University of Chicago economic colleagues conflated money with happiness,
and his legacy is that more happiness, i.e., more money, is always better than
less. After all, consumers want more bang for less buck, and more buck for less
bang. Indeed, the genius of the Chicago school was to apply this psychology
known as “price theory” to all walks of life—that the only method of rational
behavior was that which created the most happiness . . . er, money.

Enter Lewis Powell. By 1980 the sands had shifted to favor corporations over
people. The Chicago school began to dominate in 1980 under Reagan. Banks
started borrowing at low rates to buy other companies to liquidate them, known
as risk arbitrage. The Chicago school achieved its sentinel victory with the
repeal of the Glass-Steagall Act in 1999, which completely deregulated the
banks and markets—and we all know what came next.

What the Market Will Bear

Yet for all their unpredictability and volatility, markets still do work, and we
usually let them. Except when it comes to addictive substances. Witness the

phenomenon of price elasticity for foods.23 This is an index, applied to products,
that indicates how badly the consumer wants the product using the metric of how
much they would be willing to pay, and it is driven by dopamine and its

receptor.24 The price elasticity index is measured as: if the price were to increase
1 percent, how much continued sales would remain? A low index means that
people stop buying the product, and the product is “price elastic.” A high index
means that people will continue to buy the product even though the price has



increased, thus the product is “price inelastic.” The most price elastic food item
is eggs, at 0.32. This means if the price of eggs goes up 1 percent, consumption
goes down 0.68 percent. Eggs are the highest-quality protein there is. Eggs have
all the nutrients you need. They are literally the world’s most perfect food. And
people won’t buy them if the price increases. Why? Because there’s nothing in
an egg that has hedonic properties. Tryptophan (the precursor of serotonin) sure,
but can it drive dopamine? Conversely, the most price inelastic consumable is
fast food, at 0.81. This means if the price of fast food goes up 1 percent,
consumption only goes down 0.19 percent. And the second most? Soft drinks, at
0.79. These two food items exert the most hedonic effects (due to sugar and
caffeine) and happen to be the ones that people will consume no matter what.
And of course they are the most addictive. So how can society turn an addicted,
depressed, drug-addled, corpulent, and metabolically ill populace around?

Each of these hedonic stimuli (substances or behaviors) generates money for
its purveyors or they wouldn’t be purveying it. But what does it do for the
individual and for society? In 2007 the U.S. gaming industry generated $92
billion of which about 15 percent was profit. Although 86 percent of Americans
gamble once a year, only 16 percent are frequent gamblers, scratching the lottery
ticket at least once a week. An estimated 36 percent of the revenue comes from
“problem” (i.e., addicted) gamblers, which is 1.1 percent of the population (2.2
million people). So when you do the math, the addicted gamblers lost $33 billion
compared with a $14 billion profit to the gaming industry. More money lost out
of the system than gained. But no one cares about this, because it’s “pay to
play”; if you lose, it’s your fault. And 2.2 million is not that many people.

Data on the alcohol industry is harder to come by, but one report says that
alcohol revenues in 2013 were $308 billion. Twenty billion dollars was profit
due to the high taxes on alcohol. But only 61 percent of the population imbibe
alcohol, and 20 percent of America are problem drinkers (9.6 million) who
spend $3,200 per person annually. So $30 billion of the revenue is spent by
alcoholics. And the rehab industry can gross $50,000 per month per suffering
addict. Again, more money lost out of the system than gained. Similarly,
although 10 million people are alcoholics, most people don’t think this is a big
problem, because (1) unless you have an alcoholic in the family, it’s not your
problem; (2) if you drink, it’s your fault; and (3) alcohol is already regulated.

Now let’s look at the food industry. The food industry grosses $1.46 trillion a
year, of which 45 percent is gross profit (which makes gambling and tobacco
and alcohol look like chump change). Yet the U.S. health care system in 2015



spent $3.2 trillion per year,22 of which 75 percent are diet-related chronic
metabolic diseases, and of those, 75 percent could be prevented. That means
$1.8 trillion a year being wasted on preventable health care—triple the money
than the industry profits. And now, since we’re talking about more than 50
percent of the U.S. population afflicted with some form of chronic metabolic
disease (driven by the sugar in processed food), this is an enormous problem.
And it’s not their fault, because they didn’t pay to play; the sugar was put there
by the industry for its own purposes. And since the amount of money per family
wasted on health care (18 percent of GDP) is way above their food budget (7
percent of GDP), this constitutes a policy crisis as well.

This is tantamount to what has happened to the health insurance industry. For
decades, health insurance followed the casino model: (1) pay to play, and (2) set
your own rates. In this model, the insurance industry wanted people to be sick,
and they couldn’t lose. And as long as there was enough money in the till, they
pulled down big profits. Obamacare put 32 million sick people onto the rolls,
and they were capped at 15 percent profit. We’ll see what Trumpcare looks like,
but the proposed rollback of regulations is unlikely to improve health or health
care or insurers. The one thing we know for sure is that insurance companies
now want their subscribers to be healthy, because they can’t make as much
money off sick people. But the populace is sicker than ever, in part due to
chronic metabolic disease and in part due to mental health conditions, neither of
which will improve until the food supply changes. Once losses exceed profits,
people take notice.

The Cheapest of Thrills

It’s now time for an economics lesson. Which addictive substance is the
cheapest to procure, yet the most expensive burden to society? Nicotine used to
be the cheapest. At its worst, lung cancer claimed 443,000 people a year, and
cost health care $14 billion annually. But it also made society money, because
the average smoker died at age sixty-four, before they started collecting from
Social Security and Medicare. And through the 1970s, even with the removal
from television airwaves, Big Tobacco still cornered the marketing market. The
Marlboro Man, gorgeous ladies with their Virginia Slims, even doctors extolling



the medical benefits of smoking. Cigarette taxes netted $25 billion for the
government. How about alcohol? Each year, alcohol causes ten thousand deaths
from drunk driving, twenty-five thousand deaths from cirrhosis and other
diseases, and costs the medical system $100 billion annually. But it makes $5.6
billion per year for state and local governments in taxes.

Far and away, the most expensive burden is sugar. Because it wastes $1.8
trillion in health care spending, and kills slowly, thus reducing economic
productivity. And of course it’s the one that is subsidized by the federal
government. Witness the tripling of global consumption in the last fifty years,
and the doubling per capita in the United States. Amsterdam is the drug capital
of the world. In 2013, Paul van der Velpen, chief health officer of the
Netherlands, famously declared sugar to be “addictive and the most dangerous

drug of the times.”2® Sugar is indisputably the easiest hedonic substance to
procure, and despite its ubiquity, one that continues to fetch a higher price. And
we pay for it twice. First we pay in federal subsidies (the price on anything that’s
not subsidized must therefore be raised to pay for the subsidy). Then we pay for
the ER visits. We will see how all of society pays in Chapter 15.

But the public is catching on. In 2014 an NBC News/Wall Street Journal poll
asked, which substance is the most dangerous to society? Forty-nine percent said
cigarettes, 27 percent said alcohol, 8 percent said marijuana—all understandable
responses. The surprise was that 15 percent said sugar was the most concerning
substance. The word is getting out. Witness the spate of soda taxes being enacted
all over the world, in an attempt to override the market and its marketing
mayhem.

And just in time. The loose confederacy of Washington, Wall Street, Las
Vegas, Silicon Valley, and Madison Avenue has brought us to this precipice.
One step more, and the downward force will drag us all into an inescapable
vortex, the proverbial death spiral.



The Death Spiral

he “death spiral” is a doubles figure skating maneuver in which the

larger skater (read: the man) pivots on one toe while holding the hand of

the smaller skater (read: the woman), who whirls around him in a supine
position as her head reaches closer and closer to the ice. Centripetal force pulls
her back up. That’s where America finds itself now, in a death spiral—a virtual
health care vortex, flirting with oblivion, from which it seems impossible to
escape. But there’s no force trying to pull us back up; in fact, the centrifugal
forces just push us closer to the brink. Obesity, diabetes, heart disease, stroke,
cancer, and dementia are among a set of diseases known collectively as
metabolic syndrome, and they threaten to bring our entire health care system to
its knees. They are certainly devastating to the people suffering from them. Over
88 percent of Americans surveyed said they would rather be healthy than rich,
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yet only 37 percent believe that they will enjoy good health ten years from now.=
Furthermore, 80 percent of all respondents over fifty already have at least one
disease of metabolic syndrome. If they would rather be healthy than rich, they’re
doing a pretty lousy job. But they aren’t the only ones suffering. Treating each of
these conditions is expensive and all of society pays the price in taxes and higher
insurance premiums. Ultimately metabolic syndrome will be the straw that
breaks Medicare’s back. Currently 9.3 percent of the adult American population
is diabetic, and another 40 percent is prediabetic. But this is not just our
problem. The same struggle is being fought around the world. Great Britain,
Australia, Japan, Mexico, and South Korea are all experiencing the same
bankrupting of health care, due to the same diseases. And Saudi Arabia, Kuwait,
Qatar, UAE, and Malaysia are now at 80 percent obesity and 18 percent

diabetes. Even with all their oil money, they can’t support and underwrite this
level of illness.



A Legal Ponzi Scheme

Where could these diseases be coming from? Everyone assumes this is the result
of the obesity epidemic: too many calories in, too few out. Children and adults
are getting fat, so they’re getting sick. But here’s the rub: while 80 percent of the
obese population is metabolically ill, that means 20 percent are not. They are
what we call “metabolically healthy obese,” or MHO.2 They will live a
completely normal life, die at a normal age, and not cost the taxpayer a dime.
They are not contributing to the death spiral. Conversely, 40 percent of the

4

normal-weight population harbors these same diseases, but they’re not obese.® 4
If normal-weight people get them as well, how is this related to obesity? Rather,
we now know that obesity is a marker rather than a cause of metabolic
syndrome.

There’s no question that more people, especially the poor, are getting the

diseases of metabolic syndrome.2 This is in part due to population growth: when
there are more people, there are also more sick people. But 2015 saw an increase

in age-adjusted mortality rates for all the diseases of metabolic syndrome;® heart
disease, stroke, Alzheimer’s disease, diabetes, and kidney disease. And it isn’t
just that more people are getting these diseases (incidence); technological and
medical advances mean that people are able to live longer than ever before,
meaning there are more people who have the disease at any given time
(prevalence). Yes, we can keep these sick people alive longer, but a longer life

isn’t necessarily a better one, and certainly not a cheaper one.” The increasing
incidence, prevalence, and severity of all these chronic metabolic diseases; the
price of their treatments; and the fact that patients can simmer along debilitated
for years is why health care is going broke. Stanford economist Raj Chetty
demonstrated that personal income directly correlates with life span: the less

money you have, the quicker you die.2 Yet neither poverty nor minority status
underlies the reason for the changes in U.S. mortality statistics over the 2005—
2015 decade. We keep old sick people alive longer, which costs a lot of money.
This expense should be offset by healthy young people paying in, yet we’re
losing them to drug overdoses,? addiction, and complications from metabolic
syndrome (see Chapter 9).1

This is felt in all branches of government, but nowhere more than in social
security. Social security is a legal Ponzi or pyramid scheme. Lots of young

peoble at the bottom of the pvramid pav in. with the expectation that the monev



will be there once they make it to the top. The only difference between social
security and Bernie Madoff is that the U.S. Treasury holds the money and, if
you’re lucky, pays it out. But social security is in crisis in every country. In order
for social security to be healthy, you need lots of healthy young people at the
bottom paying in, with the fewest old sick people taking it out at the top.

Social security in the U.S. started to falter in the late 1990s. Before that, our
government had the ideal paradigm. We had a nation of smokers; even though
we knew that U.S. surgeon general Luther Terry’s 1964 report categorically

demonstrated that smoking kills,1! the U.S. government did little to curtail
smoking for the next thirty years. Why? Because the actuaries determined that
smoking killed you at a mean age of sixty-four—one year before you started to
collect social security. And the insurers were delighted, because you could only
spend so much money on lung cancer, which would kill you in an average of six
months. So you had healthy young people paying in and then dropping dead just
before they started to take out. The ultimate Ponzi scheme.

But, instead, what if the young people are sick? What if the young people are
on disability due to chronic disease? Now we’re talking about diseases that don’t
kill you quick, like lung cancer. We’re talking diabetes, fatty liver disease, heart
failure, kidney failure—diseases that take twenty years of misery and money
before you succumb. Worse yet, what if social security is paying out to all these
debilitated young people in benefits? When the base of the pyramid crumbles,
the whole structure collapses. And that is what is happening right now, all over
the world. My good friend Juan Lozano Tovar, currently head of social security
for the government of Mexico, convened a symposium on the future of
international social security at MIT in May 2015. At this symposium we

discussed economics, pensions, aging, and genetics.12 The elephant in the room
was the epidemic of chronic disease in young people. I see ten-year-olds with
type 2 diabetes every day; they’ll likely be on long-term disability and never
hold a job. When the money goes out instead of coming in, everything else is
rearranging the deck chairs on the Titanic.

Eating Away at the Base of the Pyramid



One big portion of the problem is that we have focused all of our efforts on
health care rather than health, on treatment instead of prevention. We plow
billions of dollars into drugs and surgeries and nutraceuticals, some of which
have in fact reduced death rates, but none of which has reduced the actual rates
of disease. In the good old days, we got sick and we died. (Is that good? It is if
you want to keep a health care system afloat.) Today, fewer people are dying

from heart disease or diabetes, because we have treatments to keep them alive 12
Now they hang around, with compromised worker productivity, detracting from
the positive side of the economic ledger. Yet they rack up higher medical costs,
increasing the negative side of the financial ledger as well. In fact, all of our
medical technologies have allowed us to tread water, but they haven’t rescued us
from the pool. We’ve just delayed the drowning. We are literally in the throes of
the death spiral, with a vortex so strong, we can’t escape the forces dragging us
downward.

Why is this happening? What is the cause of this death spiral? Either we’re so
unhappy that we are killing ourselves (see Chapter 11), or we’re under the
malicious spell of some external force that is powering this tornado. Are our
opioid crisis and our metabolic syndrome crisis related? What is the connection
between happiness, health, health care, and life span?

Happily Ever After

There’s no question that innate happiness predicts a longer life. A group of
American nuns were asked to write an autobiography in their twenties, and their
writings were analyzed for content on well-being and positive affect. Those who

exhibited contentment lived to an older age than those who did not.1# But was
that because those who were happy didn’t find the need to engage in more
problematic behavior, e.g., smoking or alcohol (neither of which is forbidden by
the Church)? OK, but those are nuns. A more recent and complete assessment of

different populations internationally!2 suggests that high subjective well-being
and life satisfaction predicts longevity irrespective of economic status, although
it doesn’t necessarily extend the lives of people who are afflicted with chronic
disease.

Conversely, poor health clearly causes unhappiness. And poor health is a
nrimarv nredictor of mortalitv. But does unhanniness cause mortalitv directlv? Tn
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the case of suicide, unequivocally yes. And those who are stressed, unhappy, and
yearning for contentment often seek a consolation prize in the form of reward,
thus breeding a host of lifestyle factors associated with skewed dopamine, such
as alcohol, tobacco, and street drugs. So which kills you—the behaviors or the
unhappiness? Three recent studies, two from the UK and one from the U.S., start
to answer this question.

First, a British longitudinal study of men and women ages fifty and olderl®
modeled the role that happiness plays in predicting a long life. Happiness was
assessed using a four-point questionnaire (I enjoy what I do; I enjoy the
company of others; I look back with a sense of happiness; I feel full of energy).
Of note is that this study took into account both depression and the diseases of
metabolic syndrome (e.g., heart disease, stroke, diabetes, cancer, impaired
mobility, chronic lung disease) in the model, but did not ask about the behaviors
that led to these diseases (sedentary activity, bad food, smoking, alcohol, drugs,
sleep debt). The results showed that of all those who had specific diseases, you
were more likely to survive them if you were happy by a factor of 25 percent.

However, the conclusion reached in the next study was somewhat different.

In the UK Million Women Study,Z post-menopausal women at a median age of
fifty-nine years were asked, “How happy are you?” About 40 percent said they
were happy most of the time, 44 percent said some of the time, and 17 percent
said none of the time. They asked these women to self-rate their own health. The
investigators followed this group for ten years. Death rate was definitely
associated with poor health assessment at baseline, and poor health was
associated with unhappiness. But after adjustment for self-rated health, reward-
driven behaviors (smoking and hedonic eating), and treatments with medicines
for reward-related diseases (e.g., hypertension, diabetes, and also depression and
anxiety), it turned out that these women’s innate unhappiness played no role in
their death rate from heart disease, cancer, or any other disease.

The third U.S.-based study adds yet another piece to the puzzle. A group of
adults had fMRIs performed at baseline and then three to four years later, during

which time 9 percent of the subjects suffered a heart attack.!® What was different
about their brains that could be a predictor? Those who demonstrated the highest
activities in the amygdala (the fear center) were the most likely to experience a
cardiac event. The amygdala dampens function of your PFC (see Chapter 4),
putting you at risk for more self-destructive behaviors.

What are we to make of these three seemingly different yet related studies?
They tell us that unhappiness itself isn’t the killer. Rather, it is likely that our
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fear and anxiety stoke our unhappiness, which drives us toward unhealthy
behaviors (many of which are dopamine driven), and it is these behaviors that
increase morbidity, disability, and eventually mortality. These studies don’t
answer directionality—which came first, the fear or the unhappiness?
Ultimately, it doesn’t matter: behaviors continue to increase the force and the
expense of the death spiral. It’s all about how we seek pleasure in the absence of
contentment, driving both addiction and depression, and where and how we have
run off the rails. It’s the cheap thrills that kill. And the cheap thrills are
everywhere. But there’s a silver lining here, because all of these cheap thrills are
man-made. And they could be un-made—if we choose to.

The Tragedy of the Commons

Health care and social security are finite resources. There’s only so much
money in the pipeline. In the past, we’ve just upped the dollars devoted to health
care. In 1965, health care amounted to 5 percent of gross domestic product. In
2014, health care took up 17.5 percent of GDP. And by 2022 it is projected to be
19.9 percent. But now we can’t print money fast enough to afford it; the money
has dried up. When such finite monetary resources are used indiscriminately by
everyone, we suffer from the paradigm known as the “Tragedy of the
Commons.” The principle: you have a big field where all the farmers graze their
cattle. When there are few cattle, there’s no problem. But when farmers buy
more cattle and let them graze to their hearts’ content, soon there’s no grass and
no cattle. This is a well-documented principle by which a limited resource that is
supposedly available for all is utilized by all and then disappears for all. This is
what is happening to social security and health care. And ostensibly, this was the
basis for Obamacare.

Dr. Ezekiel Emanuel, President Obama’s health care advisor and architect of
Obamacare, published an article in October 2014 in the Atlantic titled “Why 1
Want to Die at 75.”12 In it he argues that health care has not extended the time of
living but rather has extended the time of dying. While we have increased the
length of life, we have not contributed to improving either happiness or
productivity.



The data would argue that our paradigm of life (or death) extension seems to
have reached its zenith. Newer research argues that this is the first generation to

live shorter lives than its parents.22 In Chapter 11 we noted that life span has
started to decline. While the percentages might not seem like much, it’s the
slippery slope. Expect further life span reductions in the future, despite spending
over one-fifth of our GDP on health care.

Worse yet, Obamacare was predicated on a false premise—that the healthy
people would pay for the sick people, and that access to a doctor would keep
them out of the ER. The idea was that we could add 32 million sick people to the
insurance rolls, and we would pay for this by providing “preventative
services”—that is, by having access to a doctor, and by treating symptoms with
medicines (e.g., treating high cholesterol with statins, high blood pressure with
angiotensin converting enzyme [ACE] inhibitors, diabetes with oral
hypoglycemic agents), you would stay out of the emergency room, where the
costs are fifty times higher. Sounds good, but there’s a catch. There are no
services to prevent chronic metabolic disease that can be provided by the health
care system. There’s only treatment. We doctors can keep these people alive, but
we can’t stop people from getting heart disease or diabetes or fatty liver disease
or kidney disease with pills, just like we can’t stop people from getting obese.
And these treatments cost health care big bucks. Just look at how the rates of
these diseases have continued to climb over the past twenty years, despite our
full knowledge of the obesity epidemic. And once you’ve had your heart attack
or stroke or once you’re in chronic kidney failure, you’re nothing but a liability.
You’'re just another head of cattle grazing on the commons. Why do you think
three of the biggest health insurers (United, Aetna, Humana) opted out of
Obamacare: at a 15 percent profit cap, they couldn’t keep up with all the sick
people with diabetes. Yet we could all save money on chronic metabolic
diseases if we could actually prevent them.

Health Care Is Sick Care

Health care has been sucking at the teat of the federal government for decades.
Everyone wants their share. Doctors, lawyers, and insurers were natural-born
enemies. After all, we doctors wasted the insurance company’s profit on health



care and its delivery. We demanded all modes of exorbitant therapy for our
patients, including treatments that might prolong a patient’s life for a few
months. Never was this truer than in the good old heydays of health insurance.
Big Medicine relied on Big Treatment to generate Big Bucks. Treating chronic
diseases, especially those with no cure, is expensive, and the markup is huge.
The government negotiated with the American Medical Association (AMA) to
provide fee-for-service. Procedures became the cash cow, and the premiums
reflected it. The doctors drove the bus, the insurance company charged higher
rates, the employers anted up, and the patients came to expect the magic of
modern medicine. No talk of prevention. The results of prevention don’t happen
within one political cycle. Prevention requires a cultural shift, and that is
political suicide, especially when there’s money to be made. Prevention puts
responsibility not just on the individual but on society as a whole, including
government. Prevention may sound good on a bumper sticker, but it doesn’t
make any money for doctors, for hospitals, for insurers, or for politicians for that
matter. Prevention is a zero-sum game.

The costs associated with procedure-driven health care made doctors the bad
guys through the last half of the twentieth century. We doctors lost our
credibility with Congress. This was the impetus for expansion of HMOs: to try
to control doctors and, in turn, control costs. Except 43 percent of health care
was spent on administration by the insurance companies. So who really wasted
the money? But hey, just raise the premiums. Keep those profits rolling in. And
the lawyers were happy to tap into all that largesse. Malpractice suits generated
awards that topped $69 million a pop. At one point, almost 60 percent of all
doctors had been sued for malpractice at least one time in their careers. All paid
out of the insurers’ profits. And so it was.

But the Tragedy of the Commons means that the party’s over and the grazing
land has gone fallow. Academic medicine, Medicaid, Medicare—they’re all on
life support. And the bankruptcies are not due to physicians’ salaries, which have
decreased relative to inflation, or in-patient costs, nursing costs, or infrastructure
expenditures. It’s due to chronic metabolic disease. These diseases aren’t killing
us outright; instead they’re sucking us dry. And if you think that other people

getting sick is their problem and not yours, chew on this: 65 percent of all health

care expenditures are paid out of government dollars. That means your taxes.2l

You’'re paying twice—more for your own insurance premium, and more for
everyone else too.



One question around which the 2016 election revolved is whether Obamacare
worked. Well, as of 2016, 20 million people who were previously denied or
could not afford it were able to obtain health insurance. Insurance company
profits were capped at 15 percent. Any extra money that the insurance company
took in had to be returned to its subscribers. So that should reduce corporate

profits, right? Not necessarily.22 The large insurance plans have cut
administrative costs to make the 85 percent minimum loss ration (MLR), but
they hiked both premiums and deductibles, so that it became harder to use the
health care you got. This resulted in the big insurers making even more money

and doling out bigger executive bonuses.22 Those three major insurers
abandoned the state exchanges altogether, thus squeezing the rest. Because with
15 percent profit, they can’t make money using the casino model anymore. The
best way to make money now is to save it; that is, nobody get sick so there’s no
payout (or make the premium so high that nobody uses it). And Trumpcare will
continue to ignore the elephant in the room: more of the populace is sick, and
getting sicker. And they won’t get better until there’s a substantive change in the
food supply. Trumpcare’s answer? Deny 24 million people health insurance.
There is one good thing that did result from Obamacare that will likely
remain, perhaps an unintended consequence. Before Obamacare, insurance was
based on the casino model. It was pay-to-play, and the insurance company, like
the casino, set the payout. Under the casino model, the insurance company
wanted you to get sick. More people getting sick was their excuse to raise the
premiums and make more money. There was no impetus for prevention because
there was no money in prevention. And decades ago, Big Business wasn’t
necessarily happy when people got sick, but it wasn’t crying either as CEOs
could replace older employees, who garnered high salaries and pensions, with
younger ones to whom they could pay lower salaries and who had never heard of
pensions. But as the premiums grew, Big Business realized that insurance costs
were cutting into their economic productivity, because they are spending $2,751
per annum per employee for obesity-related diseases, whether the employee is

obese or not.2¢ Nonetheless, because of the cap, for the first time in history,
insurance companies actually want you to be healthy. So they are all paying for
preventative care now. Now they want their payout to go down, and a healthy
workforce is the only way to reduce those costs.



Sltayin Allve

But what if we had healthy ninety-year-olds instead of sick seventy-five-year-
olds? My wife’s grandmother lived on her own farm in rural Minnesota till the
ripe old age of 101, growing her own food, gardening, limiting her TV, and not
seeing a doctor. Her family’s single regret in her life was that when she hit 100,
the Today Show’s Willard Scott didn’t mention her. What if we all consumed
minimal health care resources in our old age because we were the epitome of
health? What if we prevented the national exposure that drives economic, social,
and medical devolution all at once? And what if we could be happy at the same
time? In Zeke Emanuel’s Atlantic article, he never even addressed the biggest
issue in this entire debacle: diet. Could we turn this around? Could we save lives
and money? We could, if we would just reduce the most ubiquitous dietary item
that is driving it upward: the cheapest of thrills—sugar.

While there are likely many environmental factors involved in metabolic

syndrome, the one we have causation for is sugar.22 Disability-adjusted life
years, or DALYSs, are a way of determining the health and economic burden of a

particular exposure or behavior. One study2® looked at the effects of sugar-
sweetened beverages on DALY's worldwide. What was interesting about this
analysis was the breakdown by age group. Despite having the highest general
disease rates, the over-sixty-fives were virtually untouched by sugar-sweetened
beverages. Conversely, it was the twenty-to forty-four-year-old age group that
showed massive increases in DALY's due to sugar-sweetened beverages. In other
words, drinking sodas, juices, and sports drinks doesn’t just hurt you when
you’re older. It hurts you now, when you’re supposed to be at top earning
potential, when you’re supposed to be paying into the system.

In America, it’s no better. The Supplemental Nutrition Assistance Program
(SNAP), also known as food stamps, is a $75 billion program that covers 15
percent of adult Americans and 33 percent of children. What do these people
buy? Sugared beverages are number two, and some other form of sugar-
containing food are numbers four, five, ten, eleven, and twelve; amounting to 27
percent of all expenditures.2Z Why should we care what they buy with our
taxpayer money? Because people who get their food on the SNAP program are
50 percent more likely to die of heart disease or diabetes than SNAP-eligible
people who don’t participate, and three times more likely than those who are

SNAP ineligible.2



My UCSF global health team looked at what would happen to the death spiral

if we just cut back a little on our cheapest thrill, sugar.22 From our research on
metabolic syndrome, we identified the development of liver fat as the single
most important risk factor for developing the various diseases of metabolic
syndrome. We then modeled how disease prevalence would change, and how
much money could be recouped, if the United States engaged in a campaign to
reduce our added-sugar consumption, first by 20 percent (the amount that is
targeted by sugar-sweetened beverage taxes, such as the one in Philadelphia),
and then by 50 percent (which would bring us to the 10 percent added-sugar
limit recommended by the new USDA dietary guidelines). The model was
carried out going forward for twenty years, from 2015 to 2035. The results were
astonishing. For instance, at a 20 percent reduction in added-sugar consumption,
cases of heart disease and diabetes in the U.S. would decrease by 0.1 percent and
0.2 percent, with health care savings of $10 billion, while a more restrictive 50
percent reduction in added sugar consumption would reduce heart disease and
diabetes by 0.3 percent and 1.2 percent, with combined health care savings of
$32 billion per year. Over a twenty-year year period, we’re talking about a half
trillion dollars saved. Such a move would be a boon for both health and health
care. And what is driving increased sugar consumption? It isn’t a slam-dunk, but
in most people dopamine plays an outsized role.

Redrawing the Lines of Engagement

Politics makes strange bedfellows. Natural-born enemies aren’t such enemies
anymore. It used to be the doctors against the lawyers, the doctors against the
insurers. But now we’re all on the same side for the first time. It’s all the people
who stand to lose—the doctors, the lawyers, the insurers, and those big
businesses that have to pay the health care tab—against those who want to
maintain the status quo—the food industry, the drug industry, the White House,
and Congress. All of a sudden we have some very rich partners with a lot of
clout. Now we just have to figure out how to harness it.

Health care is just the tip of the iceberg. The economic and social devolution
of the last forty years is unsustainable and is catching up to us now. Why is this
happening? What are we doing wrong? The short answer is that America has lost



its way. The problem runs deep, like a sewer, and it stinks. The cause and cure of
what ails us lies not in the art of medicine or the politics of health care but rather
in the science of happiness. And our wanton desire—for anything and everything
—has betrayed us.

The death spiral derives its strength from our collective unhappiness, which
fuels its centrifugal force. But you can swim yourself to safety. Part V will show
you show.



PART V




Connect (Religion, Social Support, Conversation)

hilosopher Eric Hoffer was quoted: “The search for happiness is one of

the chief sources of unhappiness.” I couldn’t agree more—the

destination is not the journey. Pixar chief John Lasseter said, “The
journey is the reward.” The problem is, if you keep making a series of wrong
turns, you could end up horrendously lost. Yikes. Is it any wonder that happiness
seems so elusive?

First you have to recognize what happiness really is. In the first fifteen
chapters of this book, I hope I have made a cogent case that: (1) reward is not
contentment, and pleasure is not happiness; (2) reward is dopamine, and
contentment is serotonin; (3) chronic excess reward interferes with contentment;
(4) business has conflated pleasure with happiness consciously and with clear-
cut intent, specifically to get you to buy its junk or engage in hedonic behaviors
favorable to industry; (5) government has passed legislation to make it easier to
buy that junk or make easier access to engage in those behaviors to drive profit
and GDP, and the Supreme Court has justified and supported these practices;
and (6) buying that junk or engaging in those behaviors long-term and without
thought can leave you and society fat, sick, stupid, broke, addicted, depressed,
and most decidedly unhappy.

Consumption is related to the health of an economy, but clearly not the index
of health of a society. It’s pie-in-the-sky to think that the U.S. political system
(or any other, save for Bhutan’s) is going to decide that individual or collective
happiness outstrips GDP as the prime indicator of progress. Business certainly
contributes to the pleasure side of GDP, and government has codified it. Except
that pursuit of GDP loses more money for society than it makes for individuals,
and so the death spiral continues. The only way to slow or stop the vortex is to
increase individual contentment and, as a result, societal happiness. But for



happiness, we’re on our own to pursue it—or not. And therein lies the rub: you
have to pursue it. How? Where to turn?

The next four chapters will provide the GPS for happiness, based firmly in
science, so you can’t get lost. While none of these modalities will in and of
themselves fix the systemic problems of our corporate consumption society, they
do have the power to help you ramp up your serotonin, tamp down your
dopamine and cortisol, and reclaim your happiness and, in turn, your life. Here
now, I delineate the Four Cs of Contentment: Connect, Contribute, Cope, and
Cook. The rationale for each is bolstered by their documented neuroscientific
effects on our three limbic system pathways—the reward pathway, the
contentment pathway, and the stress-fear-memory pathway (see Chapter 2).
When used properly, each has been proven to be clinically effective on its own
and even more so together. You can perform any or all of these—without a

prescription, without a personal trainer, without cost, and at home.! But there are
two caveats to their efficacy:

1. None of these four modalities is passive: you have to perform them for any
to work. The pursuit of happiness is active. As you will see, in some cases
pursuit means actively doing nothing.

2. Each one of these Cs has been co-opted by various industry actors in an
attempt to subvert your efforts. They want you to believe that they’ve
cornered the market on happiness and that you’ll want what they’re
selling. In fact, the happiness industry has been born out of the anxiety
fomented by our current stress-happy environment. In the case of
medicine, the wellness industry was born out of the fact that
pharmaceuticals can treat but not prevent disease. Therefore it is
incumbent on me as we progress through these next four chapters that I
point out these wrong turns down the road to happiness so you don’t
become completely discombobulated.

Perception Is Truth

Recall the hallucinogen studies from Chapter 8; the psychedelic experience is
mediated by the serotonin-2a receptor, but the feelings of contentment appear to



be due to cross-reactivity of certain hallucinogens, such as LSD, with the -1a
receptor. The genetic studies, depression studies, and pharmacology studies (see
Chapter 7) all say the same thing: for contentment, or serenity, or eudemonia, or
subjective well-being—whatever you want to call it—serotonin has to bind to its
-1a receptor. Clearly, complex mood disorders are influenced by serotonin
levels, with the -1a receptor playing a major role. One group of investigators
evaluated serotonin-1a receptor density across monozygotic (identical) and
dizygotic (fraternal) twins, and determined that serotonin effects are not

determined by genes alone; they can be responsive to the environment.? That
means you have at least some nominal control over your perception of
contentment. For those of you with pets, no doubt you’ll appreciate this
metaphor. If you want a happy house, first make sure your cat Serotonin is
purring. And then, while you’re at it, keep that darn yappy dog Dopamine from
constant overstimulation, or else he’s going to pee on the rug, ruin your party,
smell for a while, and possibly discolor your interior permanently.

An Act of Faith

The hallucinogen studies provide one window on how to get there: both the
mystical experience and contentment are dependent on different signaling
pathways of the serotonin molecule. Well, what can offer up mystical
experiences without drugs? One place is religion. Interestingly, Karl Marx called
religion “the opiate of the people,” placing it squarely in the reward/pleasure
pathway. But at its best, religion impacts your serotonin and can bring
contentment. As you’ll learn in this section, when it activates dopamine, not so
much. ..

People turn to religion as a gateway to happiness for at least sixteen different
reasons, including acceptance, power, curiosity, order, idealism, and the concept

of “self-transcendence,” or belonging to something bigger than yourself.2 It is no
surprise that many religions have attempted to harness that social connection to
benefit the greater good, another potential pathway to contentment (see Chapter
17). The concepts of the Jewish tikkun olam (healing the world) and
Christianity’s “faith without good deeds is dead” (James 2:14-26) promote
collective well-being with “trickle-down” personal well-being (the opposite of



“trickle-down economics”). It is in the giving to one’s children, one’s family,
and to others that happiness can be realized. Eastern religions such as Buddhism
and the Baha'’i faith similarly endorse the concept that the true path to happiness
is determined by what you do for others. Without doubt, one major appeal of
organized religion is its basis in community, sharing a collective belief/purpose
with like-minded people, attending services, and/or simply knowing that a group
supports you. Another potential reason for religion’s appeal, as Freud postulated,
is to ward off anxiety about death by affirming an afterlife. Reducing anxiety
(stress and cortisol) may increase serotonin-1a receptors and yield serotonergic
benefits in the form of contentment (see Chapter 10).

Many people pursue their paths to individual happiness through religion. Yet,
over the past two decades, more people (not just Americans) have either been
taking paths away from religion® 2 or changing their path from one religion to

another.% Is secularism winning? Is religion not working? Maybe it’s just your
religion that’s got problems . . . In fact, the psychological literature suggests that
religious people do tend to be happier. But as we’ve already learned, it depends
on how you define happiness. The U.K.’s Office of National Statistics computed
the Kahneman-Deaton Life Satisfaction Index of religious people, who scored

only slightly higher than non-believers.Z One study looked carefully at these
data, and there was an interaction between “strong religious identity” and

“building social networks within their community”;2 for those with weak
religious identity, the social network was meaningless. Other studies looked at
the relationship between religion and scales of subjective well-being, which tells
a slightly different story. The Gallup Organization conducted a poll of 676,000
“religious” people to determine who had the highest subjective well-being.

Answer: Jews and Mormons.2 Really? A good proportion of American Jews are
secular rather than religious and they tend to kvetch a lot, and Mormons,

well . . . they’re Mormons. They’re born smiling. But the data suggests at least
three areas of overlap. Both are pro-social and family-focused, and emphasize

purpose in life contributing to the greater good.1? Interestingly, the tenets of
twelve steps—based addiction programs are pretty similar. An international
analysis found a relationship between religiosity and subjective well-being,
which demonstrated an interaction between social support and societal
circumstances. That is, in impoverished countries, religiosity-predicted social

support that predicted subjective well-being.lL Social interaction seems to be the
crucial factor in both indices generating contentment.
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argues, by making sure reward and contentment remain mutually exclusive (e.g.,
Onan spilled his seed and God slew him [Genesis 38:9]; the Israelites
worshipping the golden calf [Exodus 32:5]; Christian suppression of pleasure
with the promise of heaven; Sharia law forbidding alcohol, tobacco, porn, and
gambling, and Mormons add coffee to that list). Also, by invoking an afterlife,
many religions emphasize the “long” game, rather than the “short” one—
although very few practitioners of any religion adhere faithfully.

So do our three limbic pathways help to explain the effects of well-being in
religious people? Neuroscientist Sam Harris, deemed one of the “four horsemen
of modern atheism,” scanned the brains of fifteen devout Christians and fifteen
atheists while asking them true/false questions about their beliefs and judgments

on such things as the Immaculate Conception and the Resurrection.12 Unrelated
to belief status, whenever the subject felt the statement was true for them, the
prefrontal cortex (PFC) lit up, indicating cognitive thought and endorsement.
Other areas of the brain lit up, though inconsistently. This finding argues that
belief is a cognitive, or thinking, process rather than a visceral or subconscious
one, and that this brain activity is independent of belief status.

How about serotonin and dopamine? If serotonin makes you content, does it
also make you religious? One group performed PET scanning in fifteen healthy
subjects using a radiolabel (a radioactive compound that bound like serotonin to
the -1a receptor so they could quantify the binding) and found a relationship
between “self-transcendence” and “spiritual acceptance” in the DRN (the home
of the serotonin neurons), the hippocampus (the home of memory), and the

cortex (where thoughts are processed).12 Indeed, certain genotypes of the

serotonin-1a receptor are related to these qualities of religiosity.14 So there
appears to be some evidence for a role of serotonin influencing religious beliefs.
Of course, these are small sample sizes, but the directionality is consistent and
therefore worth examining.

Conversely, dopamine dysregulation is a hallmark of untreated schizophrenia,
a form of psychosis; drugs that antagonize the dopamine receptor (e.g.,
risperidone) are potent antipsychotics. Schizophrenic patients often attest to
hyperreligiosity, as their auditory hallucinations can involve hearing God or
angels talking to them. In a small study, hyperreligiosity was seen more
commonly in schizophrenics than in other causes of psychosis.> Parkinson’s
disease patients, after they are treated with L-DOPA (the precursor to
dopamine), have often been noted to exhibit increased religious fervor. It has



been proposed that dopamine might be the trigger that takes a person from

believer to zealot.18 Of course, the relationship between serotonin, dopamine,
and religion is limited to correlation, not causation—speculation, theories
waiting to be proven—but it’s clear that the role of biochemistry in the
mediation of the religious experience will remain an important research
question.

The one tidbit we can take away from this scientific exploration of religion is
that it’s not the incantations, it’s not the incense, it’s not the genuflecting—it’s
the social engagement or emotional bonding that correlates with contentment.
When you are a part of something larger than yourself—whether united by
religion, or tribal origin or heritage, or a worldview, or a hobby, or a common
goal—you feel a greater sense of contentment.

On the Same Wavelength

We humans are engineered to develop social support—that is, emotional
bonding in the form of interpersonal relationships,'Z starting with mother-to-
baby and working forward over the decades. Social support has a strong
evidence base for benefit for the individual and for society. Low social support is
linked to progression of numerous illnesses and early death.18 Social contact
activates the PFC—which may thereby tamp down the amygdala, thus reducing
stress and cortisol—and parts of the reward pathway are linked to various forms
of caregiving (like the mother-child bond), which can increase endogenous
opioid peptides (EOPs) that further dampen stress hormones.12 There’s even an
early line of research that suggests that one’s degree of interpersonal
connectivity predicts improved cognitive functioning at different ages (including
the elderly), and that just ten minutes of talking to another human being per day
can reduce your risk for dementia.2

People find contentment in being part of a community, which evinces social
relationships. Social support correlates with positive emotions, greater reward
activation, and increases in serotonin.2! Conversely, low social support
correlates with negative emotions such as hostility,22 with less reward for social
stimuli22 as well as with low serotonin.



Have a Heart

Performing acts of compassion, like visiting a sick friend, provides a powerful
sense of connection and is a prime promoter of emotional well-being and

contentment. The effects of compassion even register in children’s brains. One
study looked at brain wave patterns in six-to ten-year-old children. When they

were experiencing contentment, they demonstrated activation of the left PFC,

and when they were experiencing empathy, the right PEC was more active.2

Why does empathy travel with contentment? This remains a hotly debated topic.
One theory posits that each of us possesses a network of “mirror neurons,” a
widely dispersed class of brain cells that work sort of like a neural Wi-Fi. Do an
experiment: Call someone on the telephone (not FaceTime) and, somewhere in
the conversation, state that you are waving hello. Then ask what they are doing.
Chances are they’re waving back. Mirror neurons take in visual, auditory, and
tactile information, track the emotional flow, turn this sensed state into emotion,
and then transmit it into our own brain to mimic these same emotions.
Presumably, visiting a sick person will cheer them up; this will cause the
visitor’s mirror neurons to capture the sick person’s joy and activate similar

positive feelings in the brain.2> The same is true about serving a meal in a soup
kitchen. By improving the lives of others, you improve your own.

Studies have since attempted to validate this concept by identifying a
phenomenon called “interpersonal synchrony,” in which one person’s actions
within a relationship alter the experience and the emotion of the other: an
empathic connection. Several areas of the brain are activated, but none more so

than our old friend Jiminy, our PFC,2° presumably telling the rest of the brain to
relax, not be afraid, and to allow the good feelings to flow. This concept of
interpersonal synchrony was put to the test by evaluating the responses of people
with and without autism spectrum disorder. When the leader input information
into a computer for the follower to obey, normal people, as expected,
demonstrated synchronous behavior, empathy, and fMRI activation of the PFC.
Furthermore, the degree of synchrony correlated with the degree of empathy.
However, subjects with autism were unable to demonstrate this synchronous

behavior or generate empathy, and their PFCs did not light up,2Z suggesting that
autism may be a problem of PFC functioning. Thus, the PFC appears to
coordinate the emotional response to interpersonal connection. Such
coordination of emotions, cardiovascular reactions, or brain states between two



people has been studied in mothers with their infants, marital partners arguing,

and even among other people in conflict.28

It would appear that with interpersonal synchrony, the biology of one person
can alter the biology of the other. As an example, the Framingham Heart Study
started in 1948, and continues to examine the natural history and predictors of
chronic disease in the U.S. population. One of the most jarring findings in recent
memory was the demonstration that obesity could be “transmitted” within social
groups. Usually when we think of disease spreading from one person to another,
we think of some kind of infection. But in this cohort, obesity was related to
whom you hung out with: your friends determined your weight, possibly because

you’re eating the same types of food with them, good or bad.22 These same
investigators have also shown that happiness could spread throughout social

networks in a similar fashion.2? If you have a happy friend, spouse, sibling, or
neighbor who lives within one mile of you, you have a 25 percent chance of
being happier. Furthermore, the effect diminished as you moved farther away.
What does this mean? It means that it’s the social part of the social network that
allows for the transmission of happiness. However, there is a big caveat to this
analysis: the data for this study was collected prior to 2003. Facebook was not
founded until 2004.

Fear of Rejection

So what happens when your social connections rebuff you? What happens when
your boyfriend, your debate team, your coach, or your social network abandons
you? Is there biochemistry behind emotional rejection? Volunteers underwent
fMRI of the brain under two conditions, in random order. One time they had a
very hot compress applied to their upper arm. The other time they were shown a
picture of their ex. As expected, the hot compress activated the parietal lobe on
the opposite side of the body where the pain is registered (because pain fibers
cross sides in the brain stem). But otherwise the activation of virtually all parts
of the brain completely overlapped in both conditions. Various portions of the
limbic system (the emotional part of the brain) were activated, due to either

physical pain or social rejection.2! One theory is that the brain’s pain centers
may have taken on a hypersensitivity to social exclusion, because until the



nineteenth century being an outcast was tantamount to a death sentence. These
studies give new meaning to having an “achy, breaky heart.”

The Social Network?

Clearly, developing and maintaining interpersonal connections is good, while
severing them is bad. No surprise there. But in the twenty-first century, what
constitutes an interpersonal connection? In each of these examples, at least two
people are involved—in person. What if they are online instead? If you’re not
interacting face-to-face and in real time, is it still interpersonal? Does it still
qualify as a social connection? Do you still get the benefits? Social media now
dominate the landscape of human interaction. They are enough to spark a
revolution; witness the Arab Spring. But are they enough to spark the same sense
of affiliation, incur the same level of social support, and generate the same level
of contentment? Are social networks really social? How many times have you
preferred texting to talking? Are you getting the same return on your
investment?

Here’s where you’ve been sandbagged by the technology industry. The social
media companies say they provide connectivity like never before, and at the
speed of the internet. Facebook is now used by a total of 1.7 billion people—
that’s 25 percent of the world’s population—and 1.1 billion log in at least once a
day to engage in socializing, entertainment, self-status seeking, and information

gathering.22 Mark Zuckerberg says, “Our mission is to make the world more
open and connected. We do this by giving people the power to share whatever
they want and be connected to whoever they want, no matter where they are.”
Connected, sure. But interpersonal? Can you have an interpersonal connection
with Anonymous? Do emojis convey empathy? And if the connection is not
interpersonal, can you generate mirror neurons, synchrony, PFC activation,
empathy, contentment, or serotonin? Are we all just, as MIT’s media researcher
Sherry Turkle surmises, “alone together”? Or are just some of us alone? How
many Facebook friends do you have? You may well know the names, ages, and
sports preferences of your middle school acquaintance’s children, but could you
actually carry on a conversation with them? Would you meet them for coffee,



and what would you say to them, to their face? Do these connections transfer
over IRL (In Real Life)?

We finally have data to start to answer some of these questions. By following
adolescent boys longitudinally over time, scientists have worked backward to
see what kinds of baseline behaviors contributed to those who developed internet
addiction in midlife (mean age forty-three).23 OK, so let’s envision our forty-
something guy addicted to the internet. What’s he doing? (1) Looking at porn,
(2) gambling, (3) playing online video games, (4) uploading snarky content to
4chan or Reddit. He’s not obsessively surfing the Web for cat videos. These
investigators could chart a path from parent-child conflict to problem behaviors
like alcohol and drug use, as well as dysphoria and, in some cases, depression.
Indeed, the internet could just be the legal behavior of choice for those with
undiagnosed depression, because it provides an extra dopamine boost. The fact
that those who would succumb to internet addiction could be predicted by
personality traits in earlier life would suggest that internet addiction is the end
result of other problem behaviors or psychiatric disturbances, and possibly even
another example of “addiction transfer,” rather than that the internet itself was
the cause of these behaviors (see Chapter 5).

The question is, can social media fulfill your need for interpersonal
connection? Studies of large social networks now suggest that reading postings
of others’ emotions can affect your own (also implying the presence of mirror
neurons). When Facebook’s news feed was manipulated by the company to post
more positive emotional content, the response consisted of more positive
comments, and vice versa.2* Similarly, when there was more rainfall in any
given locale, the postings out of that locale were more negative and the

comments in response tended to be more negative.22 Of course, these types of
studies don’t account for the possibility that people who post on Facebook are
already self-selecting and may have different emotional needs than other people,
and they don’t tell us about the quality or depth of these emotions or for how
long their emotions are impacted.

Facebook does appear to be an outlet for emotion, particularly in depression.
For instance, the level of depressive symptoms obtained on a questionnaire in a
group of “normal” subjects were directly correlated with the volume of negative
postings on Facebook,2® presumably as a cry for helpZ (of course, whose
definition of “normal” are they using?). But does that help come? Yes and no.
One study evaluated twenty-one patients (mostly women) with major depressive



disorder (MDD) compared to twenty-one “normal” subjects.22 Those with MDD
were more likely to post deprecating (toward themselves and others) information
on Facebook, and received social media support for those posts. However, the
perception of the MDD patients was that they received less social support than
they actually did: there was no relation between MDD, positive postings, and
social support. So did they get emotional support or not? Objectively yes, but
subjectively no. Which is more important? Without the face-to-face interaction,
a one-or two-sentence comment or sad-face emoji doesn’t help matters any. Are
these MDD patients asking too much of Facebook? Is that Facebook’s fault?
Well, maybe. Many people use Facebook for posting lovely smiling photos of
their families, friends, and vacations. But could the use of Facebook actively
undermine your feelings of subjective well-being? And in the extreme, could it

even make you addicted or depressed or both? A two-week time-lag analysis®2
suggests that the more people use Facebook, the less subjective well-being they
experience. This study was also able to show that direct interpersonal interaction
during that same two-week period was able to improve their affective
(subjective) well-being—yet the Facebook effect on negative well-being still
persisted. In other words, being “social” on Facebook meant being less social
everywhere else. So what is it about Facebook that makes people unhappy? A
one-week study in which people’s Facebook usage was monitored demonstrated
that only passive Facebook usage (reading others’ posts, and not adding your
own) predicted declines in subjective well-being. However, the converse was not

true: posting didn’t make depressed people feel better.22 Many in the psychiatric
field have posited that Facebook actually makes us less content. Think about it—
in Japan, a photo service called Family Romance sends fake friends to your
house to take pictures for posting to unnerve your ex after you’ve broken up.
Who’s supposed to feel better after that? Drilling down, investigators have
shown that feelings of envy from reading about other people’s positive
experiences worsened the moods of the readers. We usually see the very best of
our peers, and so we constantly compare ourselves to an unrealistic and untrue

ideal. Aside from negatively impacting mood,* what social media really does is
shut down our PFC (our Jiminy) so we can’t ratchet our emotional level down
(see Chapter 4). How many negative comments are there when someone posts
about their opinion, especially during the 2016 election cycle? The reaction is
akin to ramming someone’s car in the parking lot (Towanda!).

Finally, can Facebook be addictive? One theory argues that some individuals
prefer to communicate online and demonstrate deficient self-regulation of



internet use. They tend to engage in online social communication as a means of
escaping loneliness or anxiety, a process that generates reward, which reinforces

online use.2 A meta-analysis of Facebook usage identified that excessive use of
social media is the underlying process for gratification of need, which can

devolve into Facebook addiction.#2 Is it any wonder that individuals who have
withdrawn themselves from social media experience the same sort of withdrawal
as from alcohol, nicotine, or sugar?“—4 And that we now have social media rehab
services? (See Chapter 14.)

It's Not What You Look at, It's What You See

Technology watchers, like MIT’s Sherry Turkle, have argued that we have put
ourselves on a digital diet: smitten with our technology, just like our processed
food diet—and just as addictive. She argues that our digital diet has created a
dissonance between empathy and compassion: there is a 40 percent loss of
empathy in college students as a result of possessing a smartphone. In order to
reclaim our contentment, we need to reclaim our capacity for solitude, which is
undermined by our technology and our devices. Solitude isn’t just being alone; it
is a sense of self that is not derived from internet connectivity. The sentinel
achievement of childhood is harnessing solitude and turning it into personal and
spiritual growth. “If we don’t teach our children how to be alone, then we doom
them to always be lonely.” No wonder comedian Louis C.K. won’t let his kids

have cell phones:#2 because the key social interaction, and subsequent social
empathy, requires actual social participation. “You need to build an ability to
just be yourself and not be doing something. That’s what the phones are taking
away . . . the ability to just sit there. That’s being a person.” Those are the
children I see in my clinic today. They are the ones who prefer to text than talk,
who can only communicate through Snapchat and won’t make eye contact. They
are the ones whose iPads have assured that they have never had, and never will
have, a dull moment. And that’s a whole lot of unhappiness.



Contribute (Self-Worth, Altruism, Volunteerism, Philanthropy)

ow many times have you heard the axiom “Money can’t buy

happiness”? Do you believe it? Do you think it can? Money certainly

buys stuff, and stuff can certainly bring pleasure. But could money
actually make you unhappy? Or do unhappy people just wish they had more
money? Or both? If constant reward that begets even more reward-seeking
behavior is the killer of contentment, then just maybe the more money you
make, the more unhappy you get? Could money instead be buying us
unhappiness, in the form of loss of contentment? And, if so, can it be reversed?
Many philosophers have commented on the negative impact of our materialistic
society on contentment in terms of home life, relationships, family, spirituality,
and community. Princeton sociologist Robert Wuthnow notes that 89 percent of
Americans agree that “our society is too materialistic.” But when quizzed
further, it appears that those 89 percent must be talking about the other 11
percent. In their own lives, they wish they had more money, a better home, and a
faster car. Perhaps this is why we have seen so much political upheaval among
those who identify with the middle class, who believe that our current economic
system has left them behind. But this hasn’t stopped them from spending,
because they’re convinced that without the latest gadget, they can’t survive. The
question is, does the misery of credit card debt outweigh the thrill of the newest
iPhone? Madonna may have been the first Material Girl, but we are all living in
her material world. Rather, I will argue that it isn’t the money that ups your
serotonin. It’s what you do with the money and your time. Coco Chanel got it
right: “There are people who have money, and there are people who are rich.”
Money can facilitate the contribution you provide to others.

VAL~ AFALL DuvAafidta NMAv, NlAar DA A~ DeAafitAalllAa A~ /AL



Vviiidiall FIUII 1Ividy NUL DE adas riviiiavic as ruu

Think

Let’s look at some people who have the opportunity to evaluate this axiom
firsthand. Who goes from poor to rich quickly? Lottery winners. Do they
become happy when they win the lottery? The lottery sure wants you to think so;
otherwise, what’s the point of buying all those tickets? The first evaluation of
lottery winners was in 1978, where twenty-two lottery winners ($50,000 to $1
million) were compared with twenty-two controls (people whose financial
situation had not changed), and also with twenty-nine accident victims who had

become paralyzed (metaphorically losing life’s lottery).l The lottery winners’
happiness spiked when they won, while those of the accident victims’
plummeted in the very short term. But over the next several months each group’s
level of subjective happiness returned to baseline levels. In fact, occasional
studies describe financial ruin and even depression following a big monetary

windfall.2

However, there are three problems with such studies. First, each examines
different aspects of post-lottery life. Which definition of happiness are they
using—and what if the examiners themselves don’t understand the difference?
As Kahneman and Deaton posited (see Chapter 12), are they measuring pleasure
(that is, “life satisfaction™) or are they measuring happiness (emotional well-
being)? Second, how do you evaluate the winner’s baseline state before they’ve
won? Any study that requires looking backward must be taken with a grain of
salt. Third and most important, who are these lottery winners, anyway? Are they
onetime players who just got lucky, or are they chronic gamblers who were in it
for the variable reward (see Chapter 14) and may keep jonesing for the next fix
even after their metaphorical itch was scratched? Another way you could look at
this is by observing who quits their job after winning the lottery. Turns out the
majority of winners stay within their career paths, because that is where they
derive their contentment through feelings of self-worth. They see their work

contribution as meaningful.2

Check, Please



Maybe more money could buy you better food. Better food—high-quality
protein with souped-up tryptophan and omega-3s and lots of fiber and even a
sous-chef to prepare it for you. Maybe that would make people happier? In fact
it could, but it doesn’t. Analysis of eating patterns from the USDA Economic
Research Service shows that as income increased from 1960 to 2013, the percent
of money spent on food per capita decreased from 17 to 9.6 percent. Going
further into the weeds, food consumed outside the home has increased from 26

percent in 1970 to 50.1 percent in 20144 . . . so we do have a sous-chef! But
eating out doesn’t necessarily mean eating well, even if you think you are. (Does
the soda come with free refills?) Check out the dressing ingredients on your next
Chinese chicken salad for proof. Furthermore, the lowest-income quintile spends
$4,000 per year on food (36 percent), while the highest-income quintile spends
$11,000 per year (8 percent). Altogether, the U.S. spends 6.7 percent of its GDP
on food. Compare this to the French and the Japanese, who spend 14 percent of
their GDP on food. But when you look closely at what we buy, it’s not eggs,
meat, or fish; rather, it’s corn, wheat, soy, and sugar—everything that’s

subsidized.2 In other words, America buys a whole lot of more pleasurable food
for less money than the rest of the world, but in general, with the exceptions of

some people on the two coasts, we’re not buying better-quality food.®

Consumer Reports It's a Lemon

Psychologist Tim KasserZ of Knox College has spent his career trying to tease
out the answer to whether a materialistic mind-set results in its own negative
consequences. In developing a psychological tool called the Aspiration Index,
Kasser identified four aspects of well-being in young people: self-actualization
(being comfortable in your own skin), vitality (energy, alertness, feeling alive),

depression, and anxiety. It didn’t matter whether he assessed adolescents,2 U.S.

college students,? or Gen Xers from other countries;1% ! the same pattern kept

appearing. Those who valued financial success appeared to derive less
contentment from life. This negative association between “material goods” and
discontentment even held up under a rigorous meta-analysis!? (the more you
have, the more you want), while “aspirational life goals” correlated positively

with personal contentment, even after controlling for financial status.!2 In other



words, working for your own personal benefit is the reward for your labor. But it
is the impact of your work or your actions beyond yourself—how you contribute
to the greater good—that translates into contentment.

Could people grow out of this materialistic mind-set? Would it make a
difference? Kasser has studied young people in the U.S. and Iceland over time,

for six months to twelve years.14 Guess what? If their affinity for materialism
increased, their subjective well-being worsened, and vice versa. So the
association holds up over time. Important, but that still doesn’t prove cause and
effect. Does materialism erode contentment, or, rather, could the change in
contentment come first, driving materialism as a sort of haute couture booby
prize?12

To determine causation, you need to design an intervention that either
increases or reduces levels of materialistic thinking in order to see whether
emotional well-being changes in the process. One set of investigators did a
simple experiment: they divided some college students into two groups; the first
group was told they were “consumers” and the second that they were
“individuals.” Surprisingly, the consumers responded to various presented
consumer cues with materialism, selfishness, lack of cooperation, and lack of

social contact, while the individuals exhibited none of these traits.1® Apparently
just being a consumer generates negative vibes.

The takeaway from all of these examples is that wealth can exaggerate your
current situation, but it can’t fix it. Depression itself is not dependent on income,
although the ability to seek and pay for treatment may well be. If you’re
unhappy, with money and surrounded by people you don’t trust, money will only
make those problems worse. If you’re fulfilled, have enough to pay for
necessities, and enjoy a life of strong relationships, money won’t actually make
you more content, because the serotonin effect is not driven by wealth or
income. Not in individuals, and not in countries. Ben Franklin said, “Money
never made a man happy, nor will it. There is nothing in its nature to produce
happiness. The more of it one has, the more one wants.”

A Penny Saved Is a Penny Learned



Now it’s time for you to do your own thought experiment. Don’t consider
yourself a consumer, powerless to the whims of the next fad and latest marketing
scheme. Contrary to what Las Vegas says, you’re more than your money. Think
of yourself as an individual with unique morals and values, and who provides
your own unique contribution to your family, to your work, and to the world in
general. Think of yourself as an individual with superpowers unrelated to your
wallet or your bank account. How does this make you feel? Any empowerment?
Before buying the next product that you just have to have that is going to make
you happy, engage your PFC first. Visualize yourself with this product three
months into the future, six months, a year. Did you need it in the first place?
Will it still make you happy? Will it help you to live your life in a better way?
When you consider that product’s worth in this way, do you still need it? My
cousin has an entire shelf of anti-wrinkle creams. Each purchase, she swears,
will make her look younger and therefore happier. Now, if that face cream could
improve her self-image to the point where she would be less self-conscious and
more social, that would be a product worth the expenditure. Yet most of them
haven’t even been tried before the next one is purchased.

Kasser also showed how you can dissociate consumerism from capitalism. He
developed a computerized financial education package designed to get kids to

save rather than spend money.1Z He randomized a bunch of adolescents to
participate in a three-session intervention designed to decrease spending and
increase sharing and saving, while another group served as the control. Both
groups were followed up every six months for one year. Those who received the
intervention demonstrated lower levels of materialism and higher scores on self-
esteem (although anxiety remained unchanged). These various studies, while not
proof, nonetheless argue that money is only worth the contribution it helps
people to achieve.

I'll Show You Who's Boss

Contribution is the key concept here. Does contributing to the greater good or to
society at large drive contentment? Can you derive contentment from
meaningful work? Sociologists have wrestled with this for years, and the picture

has now come into focus.!2 There are jobs that make you feel good about



yourself and others that destroy your self-esteem. If your job or your boss (1)
disconnects you from your values (for example, pitting the bottom line against
the quality of work), (2) takes you for granted, (3) requires pointless or
redundant work, (4) treats people unfairly, (5) overrides your better judgment,
(6) isolates or marginalizes people, or (7) puts people in harm’s way (physically
or emotionally), then you have a job that will generate significant unhappiness.
You come home stressed and exhausted and head straight for the chocolate cake
or the liquor cabinet. Note that both sets of job characteristics that impact your
mental health are exclusive of salary. But if you’re one of the lucky ones, you
experience your job as (1) self-transcendent (i.e., it matters more to others than it
does to you), (2) poignant (challenging at difficult times), (3) episodic (with
peak experiences that vary), (4) reflective (you can see the role that the
completed work product will have on society), and (5) personal (you are proud
to have performed it), then you have a job that can provide both life satisfaction
and contentment. Note that both sets of job characteristics that impact your
mental health are exclusive of salary. No wonder unhappiness at work is so
rampant, in part due to job stress, and has worsened over the last three decades,

from 40 percent in 1987 to 52 percent in 2013.12 As the saying goes, “Find a job
you love, and you’ll never work a day in your life.” Until your position, your
mandate, your location, or your boss changes.

A friend of mine spent years as a guard in a maximum-security prison. She
got a great paycheck but suffered immense stress and lack of sleep, and
eventually became addicted to pills. Now she works in the floral department at a
supermarket. She earns significantly less in dollars but has gained immense life
satisfaction in creating arrangements and making customers smile. She sleeps
better, has kicked her pill habit, and is much happier. Not all of us can quit jobs
we hate, and not all of us would find inner contentment in cutting and wrapping
flowers for little more than minimum wage. But what if you volunteered to do so
or to create/participate in something that brought joy to others?

On Moral Grounds . . .

Obviously, individual personal achievements such as doing well in school or
getting a varsity sports letter are great ways to derive personal satisfaction, and



will rack up points on Kahneman and Deaton’s Life Satisfaction Index, but will
those achievements drive contentment? It depends on what the underlying
motive is. Altruism is the process of performing tasks that contribute to the
“greater good” while deriving no personal gain or reward. Altruism doesn’t
activate dopamine but instead drives serotonin. Many seemingly selfless acts
aren’t necessarily completely altruistic, as there may be rewards in such actions,
like becoming teacher’s pet, earning Boy Scout badges, receiving public service
awards, tracking for faster promotion, etc. Rather, the question is: Does your
achievement contribute to a goal—that is, a goal that’s bigger than you, that
involves others? The answer uses what is commonly referred to as “moral
decision making”—processes that govern thoughts of interdependence,
egalitarianism, justice, charity, and empathy—versus those that govern thoughts
of independence, aggression, punishment, and callousness. Is moral decision
making anatomically and biochemically driven? There are two major classes of
moral decision making, and our old friends the PFC (our Jiminy Cricket),
serotonin, and dopamine take center stage yet again.

Altruism vs. Spite

First, have you ever cut off your nose to spite your face? Have you ever
punished someone even though there were negative consequences for you as
well? To wish others—and yourself—harm is the ultimate expression of lack of
contentment. Known as altruistic punishment, or “spite” for short, this behavior
stems from an impulsive and emotional reaction to what is deemed to be extreme
unfairness. There are two routes to being spiteful.

1. The first route to spite is to have a dysfunctional PFC. Psychologists
examine this area of the brain by playing the Ultimatum Game, which is a
popular experiment in behavioral economics. One person is the “Decider,”
the other, the “Responder.” The psychologist offers the players $100,
conditional on whether the Decider and the Responder can agree on the
split; otherwise both get nothing. The Decider proposes whatever type of
split he or she thinks is equitable, and the Responder has one chance:
Agree or get nothing. If the Decider offers the responder 10 percent, and
the Responder thinks the offer is petty, the Responder may well reject it,



even if that means both players get nothing. Responders with damage
(e.g., head trauma) to their PFC can’t see the benefit of anything but an
even split; they have reduced capacity for compassion, shame, and guilt,
and reduced frustration tolerance. So it shouldn’t be surprising that in the
Ultimatum Game they invariably get nothing. They can’t see the prize

because they can’t see their spite.2 Also, people with lesions to their PFC

can’t differentiate honesty from self-interest.2l How happy can you be
when you’re willing to screw both yourself and others, you can’t tell the
difference, and you can’t even help it?

2. The second route to spite is to lower brain serotonin levels. Normal
volunteers played the Responder in the Ultimatum Game twice, either
after consuming a tryptophan-depleting drink (which lowers serotonin

levels in the brain; see Chapter 7) or a control beverage.22 During the
tryptophan depletion, Responders couldn’t accept a deal; they showed
increased impulsivity and vindictiveness, which was predictable based on
the change in tryptophan levels in their blood. This shows that reducing
the molecule of contentment biochemically resulted in more impulsivity
and spite behaviorally. Even giving tryptophan to an ornery dude can

acutely improve his mood.23

A Benevolent Brotherhood of Man

The second type of moral decision making is called aversion to harm, either to
yourself or others. Most people would rather inflict pain on themselves than on
others, in what is known as “hyperaltrustic” behavior. In a set of experiments,
investigators looked at whether taking even just one dose of the SSRI citalopram
(to increase serotonin) or the dopamine precursor L-DOPA (to increase

dopamine) could alter this behavior.2* The subjects didn’t notice that they felt
any different, but their behavior was. The investigators rigged a contraption that
would unleash a series of shocks either on the subject or on an unwitting victim.
The subject was the Decider in that they could hit a button or not, but half the
time (randomly) they ended up shocking themselves, while the other half the
time they shocked the victim. Only the Decider was paid, and received different
amounts to hit the button or not. More shocks meant more money, while fewer



shocks meant less money. The investigators found that in the presence of the
SSRI citalopram, the Deciders increased their harm aversion while strengthening
their hyperaltruism: avoiding harm to others meant more to them than the money
they earned. Conversely, with L-DOPA, hyperaltruism was reduced, which
meant that the money must have been more important than any remorse at
shocking others (i.e., they turned a nice guy into an a—hole). More recently,
investigators specifically targeted dopamine in the PFC (our Jiminy) by
administering a drug that knocked out the enzyme COMT (their Pac-Man in
charge of dopamine clearance; see Chapter 3), and then had them play the
Dictator Game: similar to the Ultimatum Game, but the Responder has no say at
all. By increasing dopamine in the PFC with the drug, the desire to be equitable
increased. Even though they had nothing to gain, they still wanted to level the
playing field. So it goes both ways. Our moral decision-making capacity is
biochemically determined and potentially subject to influence, depending on
where and how dopamine and serotonin are acting. Then bludgeon your Jiminy
—inhibit the function of the PFC through stress, sleep deprivation, or
psychoactive drugs, even temporarily—and the full moon will awaken the
werewolf in any of us. Bottom line: contentment and altruism co-migrate, as
they are both dependent on serotonin; while reward and spite co-migrate, as they
are both dependent on dopamine. Change the neurochemistry—change the
emotion—change the behavior.

Property Management

How do these moral decisions play out in real life? You just can’t go around
giving people drugs and shocking them, but it’s not all that hard to determine
whether people are cooperative with each other, in order to achieve the greater
good. One seminal study looked at the psychology of almost 1,200 Han Chinese
farmers based on one variable: Did they live north or south of the Yangtze

River?22 North of the Yangtze they grow wheat, have their own plot of land, and
are independent of other farmers and their travails; individuals within their
societies demonstrate independence (“I’d rather die my way than live yours™).
South of the Yangtze they grow rice, in paddies, where the water level is crucial.
Since water runs downhill, the water level is not in your control. A drought or a



flood in your paddy means a drought or a flood in everyone else’s. So the rice
farmers have to band together and work for the greater good; thus individuals
have become interdependent so that everyone is uplifted together (“a rising tide
lifts all boats,” literally). Interestingly, the rice farmers demonstrate signs of East
Asian holistic thinking and of contentment—e.g., greater loyalty and lower
divorce rates—whereas the wheat farmers show more signs of Western reward
thinking—e.g., rugged individualism and higher divorce rates.

The Humanitarian Award

So can we change our brain’s biochemistry? Of course we can, and without
drugs. Jeez, that’s what this whole book is about. Although we don’t have the
hard neuroscience behind it, one easy way to increase contentment and derive
health benefits is through volunteerism. By offering your spare time to a cause
bigger than yourself, without thought of personal gain, you can derive
meaningfulness and contentment and eudemonia. Several mechanisms may
explain the association between volunteering and emotional well-being. Those
who volunteer have a larger face-to-face social network (see Chapter 16) and

more opportunity to derive a sense of contribution and purpose.2® Physiological
effects include reduced blood pressure and heart rate, suggesting reduction in
anxiety or stress. A recent meta-analysis showed that volunteering improved
depression, life satisfaction, and well-being, as well as resulted in a 22 percent

reduction in risk for death.2Z And a recent analysis of a large UK population

survey corroborated improved mental well-being in middle-aged and elderly

populations that volunteer.2

Perhaps volunteering can even change adolescents for the better. In a
randomized study of Canadian high school students, those who volunteered to
tutor elementary school kids for four months demonstrated lower BMI, lower

inflammatory markers, and improved cardiovascular risk factors.22 Analysis of
the intervention group suggested that those who increased the most in empathy
and altruistic behaviors and who decreased negative mood exhibited the greatest
decreases in cardiovascular risk over time. So making the world a better place
also tends to make a better you.



The Benefits of Beneficence

If you don’t have the time to make the world a better place yourself, pay
someone to do it for you. It’s not the same thing, but it still works. Winston
Churchill, brought up with all the advantages money had to offer, famously said,
“We make a living by what we get, but we make a life by what we give.”
President George H. W. Bush in his convention’s acceptance speech in 1988
spoke about the “thousand points of light,” imploring Americans to take up
charitable causes. The good news is that among young adults ages twenty to
thirty-five, 75 percent gave something to charity last year, indicating that while
they don’t volunteer their time, they still do subscribe to the notion of “making
the world a better place.” In fact, philanthropy is a way to use wealth for
achievement, to transcend oneself for the greater good. Then it should be no
surprise that philanthropy is regulated by the same brain areas and
neurotransmitters.

Harvard psychologist Mike Norton likes to give away money to people who

will also give it away.22 When research subjects are told to spend their
“experimental charity” on themselves, their happiness index barely moves a
notch. Yet when they are told to give that money to another person (prosocial
spending), their happiness increases by the amount they gave. Of course, the
question is whether they would have felt the same giving money out of their own
bank accounts instead of Norton’s.

Early brain scanning studies demonstrated that the reward pathway (NA) as
well as the PFC both light up in response to either taxation (taking your money

involuntarily) or donation (giving your money willingly),2L suggesting dopamine
might play a role in both. However, these pathways have now been further
teased out. Activation of the PFC appears to be the arbiter between whether a
potential donation is considered altruistic or charitable as opposed to offensive
or cloying.22 What role does serotonin play? In a small but ingenious
experiment,32 thirty-two European students were randomly assigned to receive
either an oral dose of tryptophan or a placebo. After rating their mood on a
visual scale and doing some unrelated diversionary tasks, they were given ten
euros for their participation. At the exit there was an opportunity to donate to
one of several charities. Upon departure, those who received the tryptophan
donated twice as much as those who received the placebo. Obviously, this is a
small study and does not prove causation. Does this work in the opposite



direction? Can giving make you happier? We don’t know for sure—but why
don’t you “give” it a try?



Cope (Sleep, Mindfulness, Exercise)

ife is going to throw you fastballs, curveballs, screwballs, and every so

often you’re going to get hit by the pitch. Despite your best efforts, your

candidate loses, your kid gets sick, and you don’t get hired for that ideal
job. So how do you cope without being a curmudgeon or throwing in the towel?
I know you’ve heard it all before: Eat right, exercise, get enough sleep, and
breathe. First, what do any of these things mean? How much is the right amount?
Second, it’s not just about reducing your eye puffiness or fitting into those
Lululemon leggings. There’s hard science behind it.

One of the primary drivers of reward (Chapter 4) and inhibitors of
contentment (Chapters 7 and 10) is stress. Yet it’s not the specific stressor that
matters, it’s the individual’s response to stress and how long it goes on that
determines whether that particular stress is adaptive or maladaptive. For
instance, most people would view studying for a test or running the one-
hundred-meter dash in the Olympics as “good stress,” in part because the stress
is acute, there are positive benefits to be had, and you can see yourself being
happy past the end of the event. Conversely, most people would view high
demands at work or caring for a parent with dementia as “bad stress,” in part
because the stress is chronic, there are few if any benefits to be had, and there’s
no expectation of being happy—no light at the end of the tunnel. But chronic
stress doesn’t just wreak havoc on the individual; it costs everyone. A recent
report from Harvard and Stanford Business Schools put the annual price tag of

U.S. work stress at 120,000 lives and $190 billion.! Jazz vocalist Bobby
McFerrin beseeched us: “Don’t worry, be happy.” Great idea, but what drives
worry and how do you reverse it?
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| nrowing Jiminy a Lite rFreserver

Tamping down anxiety is the function of the prefrontal cortex (PFC), your own
internal Jiminy Cricket; yet it also tamps down the experience of reward. When
it’s working properly, the PFC will reduce amygdala (the fear center) output (I
don’t need to fear this) and increase hippocampus (the memory center) function
(I’ve been here before), focus you, keep you to the task at hand, and reduce
hypothalamic activation to maintain low cortisol levels, which keeps your
metabolic function stable. But when the PFC is worn out or damaged from years
of chronic stress, as can happen in communities where the population is food
insecure (not knowing where the next meal is coming from, e.g., in Memphis or
Sudan) or life insecure (fear of being in the cross-fire, e.g., in Chicago or

Istanbul), then cognitive control is disinhibited and impulsivity is let loose.2 A
dysfunctional PFC means less restraint on the reward pathway, with the prospect
for non-stop reward seeking for ever-elusive pleasure and ultimately an
increased risk for addiction. That’s not all: a crippled Jiminy also means an
increase in cortisol, a suppression of serotonin-1a receptors, and an increased
risk for depression (see Fig. 10-1). Nurturing our PFC should be our prime
directive; unfortunately, our environment has claimed our PFC as collateral
damage. We have three simple methods to give our PFC the rest it needs—sleep,
mindfulness, and exercise—but unfortunately none of these are simple in
modern society, although each is crucial to your physical and mental well-being.
Let’s deal with them in turn.

Sleeping Your Way to the Top

As we showed in Chapters 9 and 10, sleep is essential to optimizing serotonin
and mood. The brain after a good night’s sleep processes information differently
than a sleep-deprived brain, with decreased activity in the amygdala and
increased connectivity to the PFC.2 Consistently getting a good night’s sleep
corresponds with beneficial changes in the brain, including your memory centers
and your Jiminy.# Conversely, chronic sleep deprivation results in increased
dopamine and reduced serotonin, while the increased psychological stress and
cortisol of sleep deprivation will decrease serotonin-1a receptors. Stress impedes



duration and quality of sleep, which leads to more stress. And round and round
we go.

Sleep deprivation takes its toll on your brain’s capacity to function. In one
five-day study,? adults were randomly selected to be in one of four groups:
normal workload + 8 hours of sleep; normal workload + 5 hours of sleep;
excessive workload + 8 hours of sleep; and finally excessive workload + 5 hours
of sleep. As you might expect, increased workload led to fatigue and sleepiness
regardless of sleep duration, but did not alter quantitative work performance or
wakefulness tests. Sleep restriction on its own led to a worsening of all cognitive
tests. Perhaps not surprisingly, with increased work demands and less sleep,
subjects performed markedly worse on all tests, and with actual changes in brain
activity along with adverse brain metabolic changes, especially in the PFC.
Sleep deprivation also takes its toll on the immune system. If you give a group of
a healthy adults a cold virus and isolate them for five days, which factors
influence whether or not they get sick? Sleep. Those who slept less were five

times more likely to develop colds.® Could increasing sleep duration turn this
around?

At the present, 35 percent of Americans get less than seven hours of sleep per
night (optimally you should get eight), and clinical insomnia (they can’t fall or

stay asleep) befalls 23 percent of the adult population.” Using eight hours as our
benchmark, adults maintain a sleep debt of sixty to ninety minutes per night,

which is not recompensed by sleeping in on the weekends.2 In fact, your brain
has an internal clock, and it doesn’t like to be unwound; it prefers that you go to
bed and wake up at the same time every day. Work environments generally
value those who come in early and stay late, and those who respond to e-mails at
11:00 p.m. And yet, this can actually worsen an employee’s job performance and
overall well-being. In fact, sleep deprivation causes an average of 7.8 days per
year in lost work performance, and costs employers about $2,280 per capita, or a

total of $83 billion per year in the United States.2 Outside the U.S., employers
and governments have picked up on this statistic; most recently France has
passed a law that prohibits employees from checking their work e-mails after 5
p.m. and on weekends.1? In contrast, many Americans are perpetually glued to
their e-mail during dinner, in traffic, and even while picking up their kids from
day care. One enterprising Texas day care put a sign on their door: “GET OFF
YOUR PHONE!!! YOUR CHILDREN ARE GLAD TO SEE YOU! ARE YOU

HAPPY TO SEE YOUR CHILD?”1



Most people, when faced with the adverse consequences of their sleep debt,
would opt for a quick nap. But unfortunately, while naps acutely improve
cognitive functioning, they do not repair the negative mood of chronic sleep
deprivation.l2 And most people don’t take naps: they drink coffee or take 5-Hour
Energy drinks. The caffeine will worsen their chances for restful sleep, and they
get the added bonus of kicking their dopamine reward system into overdrive.
Let’s see you climb down now. Not sleeping will seriously “harsh your mellow,”
thereby skewing your serotonin and any possibility of your achieving Zen. A
good night’s sleep is not a luxury; it’s a necessity.

The Sounds of Sleep

One of the most significant causes of sleep debt is known as obstructive sleep
apnea (OSA). If you’re one of the 35 percent of Americans with sleep debt, you
might well be suffering from it. In OSA, the airway collapses while asleep,
preventing oxygenation and carbon dioxide exchange (“I can’t breathe . . .”). At
its extreme, OSA can irreversibly damage the right side of the heart. It can even
kill you, albeit slowly and over years. People normally associate OSA with
obesity, and for good reason. The fat around the neck contributes to the
collapsing of the airway; and OSA stimulates the hunger hormone ghrelin,
causing increased appetite. So OSA and obesity form a vicious cycle of weight
gain and metabolic dysfunction, with resultant overeating and depressed mood.
But that’s just scratching the surface. Lots of normal-weight people also get
OSA, possibly due to reduced muscle tone in the neck closing off the airway,
and are at just as much risk for metabolic problems.

The best way to figure out if you have OSA is to ask your bed partner if you
snore. I promise, they won’t lie. The next best way is to record yourself when
you sleep. And one final way is to notice if you wake up with a headache not
related to how many cocktails you consumed the night before. If you have OSA,

what are your options, and will they work?!2 The standard mode of medical
therapy is continuous positive airway pressure (CPAP): a machine that blows air
into the airway with a form-fitting facemask. In one study of three hundred
women who suffered from sleep apnea, treatment with a CPAP machine not only
helped them to sleep but they also reported a better quality of life, improved



moods, better PFC function,4 and decreased levels of anxiety and depression.ﬁ

In insomniacs (people who have a hard time falling asleep and staying asleep),

cognitive behavioral therapy can also improve clinical depression.1® But CPAP
is uncomfortable and noisy, which actually makes getting to sleep harder until
people get used to it. Nonetheless, these studies show that when your sleep
improves, your mood also improves, and your serotonin is moving in the right
direction.

What about the rest of us who can’t seem to shake the impending doom of
tomorrow? Practicing good sleep hygiene can help. Unplugging all electronics in
your bedroom is one of the best things you can do for sleep quality. Tossing and
turning? The remote is your enemy! No binge-watching Netflix in your
bedroom. No TV in there at all. Blackout curtains can help. Understandably, you
may not be able to unplug all the electronics in your bedroom (e.g., your alarm
clock). There are lots of things you can try to improve sleep hygiene: keeping
your bedroom cool and dark, with plenty of fresh air; taking a warm bath or
shower before bed; not eating or drinking after dinner; making sure to urinate
before getting into bed; and, most importantly, no screen time for one hour
before bedtime. This last one might be the most difficult for us to get used to.
Many Americans deal with insomnia or try to wind down by bingeing on Netflix
after checking their work e-mail, Snapchat, or Facebook. But the blue light
emanating from the screen keeps your melatonin (the hormone in your brain that
tells you when it’s dark outside) from rising, causing a phase shift in your sleep

cycle!? and guaranteeing that you’ll feel awful in the morning. Try picking up a
book instead.

The Myth of Multitasking

What would happen if we did get enough sleep? Would our stress be lifted?
Would our PFCs be any happier—and would we? Apart from sleep, the above
studies suggest that there is an additive effect of workload and psychological
stress on subjective well-being. Other studies certainly bear this out, as they
point to reductions in PEC function and increase in cortisol levels.1 No doubt
these effects on the PFC make for diminished executive function (decision
making) and increased amygdala activation of more cortisol, driving long-term



metabolic dysfunction (e.g., diabetes) and immune system defects (e.g.,

inflammation).2

A lot of stress comes from our screens—and not just the blue light that gives
us insomnia. Full-blown internet addiction is particularly worrisome and even
life-threatening (see Chapter 14), yet many people suffer from a less severe but
related problem, commonly known as “multitasking” (simultaneously processing
multiple incoming streams of information), e.g., reading live tweets while
IM’ing your sister as you watch the latest episode of Game of Thrones. While
multitasking existed before the advent of the internet and mobile devices, the
combination of these two technologies has shot this practice through the roof.
Overall media use among America’s youth has increased by 20 percent over the
past decade, yet the amount of time spent multitasking with media increased by

over 119 percent over the same time period.22 Adults who engage in
multitasking find themselves increasingly stressed. Many think that multitaskers
are gifted people who are to be envied, as they are able to perform several tasks
at once without compromising quality of effort or work performance. They are
the pride of most companies, as they seem to juggle all the balls, keep the paper
moving, take no vacations, and keep coming back for more—the overachievers
that make you look like a slacker, and force you to measure up. I guess that’s

true, for the entire 2.5 percent of the population that can do this well.2L Those
imbued with this innate talent keep their PFCs whirring along despite dissonant

information being pelted at them.22 Yet multitasking, like sleep deprivation
(which often go hand in hand), eventually takes its toll on the rest of us. In one

cross-sectional study,22 heavy media multitaskers were more susceptible to
interference from irrelevant stimuli, were less able to screen out irrelevant
information, and performed worse on tests of task-switching ability. And
multitasking alters blood flow in the PFC as well as other information-

processing areas associated with executive function.2? Yup. If you spend too
much time creating and retorting with memes, your Jiminy may get hindered.
These results argue that multitasking is associated with deficits in fundamental
information processingZ>—in others words, overachieving is accomplished with
the help of smoke and mirrors, which may turn out to be a major contributor to
our depressed mood all by itself. Multitasking, by increasing psychological
stress, is associated with clinical depression2® and might actually increase
degenerative changes in the brain.?Z But, again, this is correlation, not causation.
If you’re a mere mortal, does multitasking cause changes in PFC function, and if



so, are they reversible? Or are people with PFC dysfunction more likely not to
sleep and multitask instead—say, starting a tweetstorm at 3:20 a.m.? We’re still
not sure.

Nonetheless, cutting down on multitasking to improve brain function and
mood has been catching on. The easiest strategy is: TURN OFF YOUR
PHONE! ALL CAPS, IDIOT! (Why do you think France banned work e-mails
after hours?) Try it. Try to live without your cell phone for five days. The angst
that knowing the phone is there but you can’t turn it on or e-mail—the tremor of
your hand, the sweat on your brow, the feeling as though a limb has been
removed—is more than enough to demonstrate phenomena of both tolerance and
dependence, consistent with addiction. Professional blogger Andrew Sullivan
beautifully described his descent into cyber-Hades in his article “I Used to Be a

Human Being” in New York magazine.?8 In the process of rehabilitation, he
rediscovered his sense of self. Of course, the problem with doing this is that
some of us actually do need to be connected in order to perform our jobs, pay the
bills, and keep track of our family members. Worse yet, voice command
recognition technology (e.g., Siri, Alexa) has eliminated vast numbers of service
jobs around the world, and will continue to do so, which means you can’t
disconnect even when you want to. Nonetheless, taking the time to unplug, even
for only an hour a day, is one of the most rewarding things you can do, as it’s the
path to reduce both dopamine and stress, improve sleep, and hopefully allow
your serotonin to do its job.

Don’t Just Do Something, Stand There

Another bona fide method to engage your PFC in a meaningful way and give
your emotional brain, or the amygdala, a rest is meditation, which is becoming
more and more popular everywhere, from the classroom to the boardroom.
Meditation has been around for millennia and is practiced in many cultures and
religions. For instance, Buddhist meditation practice, where you rid your mind of
extraneous thoughts—a ritual closely aligned with attainment of spiritual
happiness—has been shown to prospectively increase PFC activity, healing your

Jiminy.22 The most recent spin is a non-denominational practice called
mindfulness, and we know more about its effects because we’ve been able to



actually examine the brain before and after mindfulness practice in an MRI
scanner. Based on Buddhist tradition, this technique was adapted by Dr. Jon
Kabat-Zinn to help patients deal with chronic pain, and has since become a

0

mainstream method for reducing the effects of stress on the body and the brain.2°
The basic premise is to “live in the moment” by learning to observe your
thoughts and emotions dealing with the past and future without acting on them.
By focusing strictly on the present, recognizing that no one is in control of either
the past or the future, you act like a scientist and observe the natural phenomena
within your own mind—Ieaving you in a state of greater peacefulness. A favorite
exercise is to eat one raisin—very, very slowly—over about ten minutes. You
roll it around on your tongue, explore the rough surface, bite into it in slow
motion—and all of a sudden, it isn’t a raisin. By doing so, stress and
distractibility diminish. It’s a new experience that you’ve never had before—at
least, that’s the concept, ostensibly an enjoyable one, although not everyone
agrees (see the Meditation for Real Life series in the New York Times).2!
Mindfulness sounds very New Age (kind of like a brain colonic), but there’s

a lot of neuroscience that goes with it,22 including research showing that
meditators have clear differences in brain structure. A meta-analysis of studies
comparing meditators and non-meditators demonstrates changes in the brain
related to the size of the frontopolar cortex and insula (which governs body
awareness), the hippocampus (memory), the corpus callosum (transmission
between both halves of the brain), and perhaps most importantly the anterior
cingulate cortex and prefrontal cortex (the Jiminy Cricket, those areas involved

in executive function that keep you from doing stupid things).23 Of course, we
are still left with the cause-and-effect question. Does meditation help your PFC?
Or do people with better PFCs choose to meditate? Or both? We just don’t have
long-term longitudinal data as of yet. However, one study in veterans with post-
traumatic stress disorder, as well as traumatic brain injury, did find beneficial

effects of mindfulness-based training that lasted three months post-training,3
and mindfulness-based training increases neural connectivity in regions known

to play a role in empathy.22 So you feel better and are generally a nicer person.
Win-win.

Like any skill, it takes daily practice to master mindfulness. Those who
practice it swear by it, but it’s definitely not something you just dabble in. I am a
pretty anxious guy myself, so eight years ago I took the mindfulness-based stress
reduction (MBSR) course at the UCSF Osher Center for Integrative Medicine



here in San Francisco. I personally found the experience quite valuable, even
though I don’t practice it every day like I should. I learned that anxiety is
“excitement about the future.” The problem is that the future never comes, and it
is almost always worse in my head than it is in reality. Today I would worry
about what might happen tomorrow; then tomorrow would come, and I would be
focused on the day after that, and so on. So you’re never in control. This is a
great way to make yourself miserable. By focusing and spinning out on what
might or might not happen tomorrow and what I had done yesterday, I was
missing out on the fun and enjoyment of what was happening today. By always
focusing on the future and the past, I generated my own chronic stress, and I was
always missing out on the happiness of today.

This realization was a revelation, a lightbulb going off in my brain, and it’s
part of the reason why I wrote this book. Whenever my thoughts take me to
tomorrow or yesterday and what the future may or may not hold (always leading
to anxiety), I instead refocus my attention on what is good (and of course bad)
that is happening today. And my self-assessment is that today, right now, is
usually pretty darn good. I find that I am much calmer, I fidget less and I am
much less distractible. I also stopped eating when I am not hungry, as I am not
eating for stress anymore. I revel in today. And tomorrow? Tomorrow will be
here soon enough and will take care of itself. I downloaded a stress-reduction
app on my iPhone. I have found the best time to use it is when I am on a plane,
after pulling away from the gate, and waiting in line for takeoff. I used to feel
angst about the wait . . . not any longer.

Try it . .. right now. Close your eyes; feel the sensations around you. What
do you hear? What do you sense? Do you feel your feet pressing into the floor?
Your hands on this book or computer? What do you smell? Focus on right now.
Not “What do I need to do tomorrow? What will I have for dinner? What will we
do this weekend?” Try this for five minutes and focus on a saying. . . . It can be
any saying: “I am here.” “I have enough.” “I am content.” “I am safe.” For these
five minutes everything other than your breath is a distraction. Can’t think of a
good mantra? Be thankful . . . for five minutes. Make a “gratitude” list of things
and people you are thankful for. Harder than you thought, isn’t it? Try it for five
minutes a day for thirty days, and see if and how it changes you.

Mind over Matter



My UCSF reward-eating team has studied the effect of a twelve-month
mindfulness intervention added on to a standard diet-exercise program for obese

patients along with a six-month follow-up period.2 Half received just the diet
and exercise intervention, while the other half received mindfulness training and
the instructions to practice every day for about forty minutes. We were mildly
surprised that the mindfulness subjects lost only a small (and not significant)
amount of additional weight compared to the control subjects. But the more they
practiced mindfulness, the fewer sweets they ate, and the better their blood

glucose control, suggestive of improved metabolic health.2Z However, when we
looked at specific fat depots, we were encouraged to find that the mindfulness

group lost a lot of visceral (big belly) fat, while their subcutaneous (big butt) fat

remained essentially the same.32

Visceral fat is not like any other fat in your body. While subcutaneous fat
accounts for anywhere from 5 to 45 percent of your body weight, visceral fat
only encompasses 4 to 6 percent. So when you stand on a scale, which are you
measuring? You don’t know. Subcutaneous fat, for the most part, is not
metabolically active, and once formed is extremely difficult to eradicate. But
excesses of subcutaneous fat do not contribute to poor metabolic health, other
than the fact that people who don’t like their bodies experience psychological
stress because of it. In fact, subcutaneous or “big butt” fat can actually be
protective in some cases. Conversely, it’s the visceral fat that is the driver of the
diseases of metabolic syndrome and depression; this relationship has been well

documented in adolescents? and in adults.22

In our UCSF adult mindfulness study, virtually all subjects improved their
metabolic health significantly. Fasting insulin, glucose, triglycerides—all
reduced over the twelve months and stayed reduced even after the intervention

was over.2L These data suggested that mindfulness meditation reduced visceral
fat, which in turn improved various health parameters. While no prospective
study has yet been done, it’s likely that mindfulness would prevent these
metabolic problems from occurring in the first place.

How do we know your propensity to accumulate visceral fat is not just
genetic? Well, to factor out other influences, you would have to look at identical
twins. A recent study from Finland took ten sets of identical twin adult males
who had the same weight and BMI as their twin, the same eating patterns, the
same living conditions, etc. The only thing they differed on was leisure-time
physical activity. One twin was active, the other a couch potato. The researchers



evaluated all their metabolic parameters, all their calories consumed, and finally

all of their fat depots.#2 In each case, the inactive twin carried about four extra
pounds of visceral fat, probably the reason that the inactive twin weighed four
pounds more than the active twin. And it was this visceral fat that correlated
with their cardiovascular fitness and their fasting glucose and insulin levels. This
study shows us clearly that inactivity is associated with increased visceral fat—
exclusive of energy intake or genetics or family background or upbringing. And
it’s the visceral fat that predicts future metabolic disease. Visceral fat is the most

malleable fat depot in the body: it’s the easiest to lose. And it’s the visceral fat

that is directly amenable to exercise.2

Exercise Sculpts Your Brain as Well as Your Body

Doctors have known for decades that exercise is the single best thing you can do
for yourself, both physically and mentally. Everyone thinks exercise makes you
lose weight, yet there is not one study anywhere in the world’s literature that
shows that exercise alone causes weight loss: it causes visceral fat loss, but it
also causes muscle gain, so the two tend to cancel out, and sometimes body
weight even goes up.

The question is: Can exercise treat major depressive disorder? Can it make
non-depressed people happier? Many people have heard of the endorphin rise
with significant exercise, or runner’s high. Does it open the gateway to
happiness as well? Many prospective trials have now been conducted, and the
overwhelming majority demonstrate that exercising is better than not exercising;
exercise is about as good as SSRIs are in treating depression; and exercise +

SSRIs is better than SSRIs alone.?4 And it doesn’t matter what kind of exercise;
cardio and resistance training both work. One explanation for these findings is
that we know that stress increases cortisol, and that cortisol corresponds with
decreased cell birth in the hippocampus. We aren’t exactly sure how or why, but
greater numbers of cells in the hippocampus is associated with happiness. Fewer
cells equals more chance for depression. Exercise both increases the birth of
these cells and offsets stress-induced cell death. One of the reasons we think
antidepressants work is that they also correspond with new cells being born in



the hippocampus. If we somehow negate or squash the growth of these cells,

antidepressants don’t work at all.#2
Perhaps the most fabled benefit of exercise is the aforementioned runner’s
high, the sudden onset of euphoria experienced by hard-core marathoners. This

phenomenon has been attributed to the release of the EOP beta-endorphin,*® and
more recently we’ve learned that the added benefit of sedation and alleviation of
anxiety is due to the simultaneous release of endocannabinioids—our own

personal hash stash present throughout the brain—2Zyet without giving us the
munchies.

Well, that’s great if you’re a marathoner. But does exercise work in mere
mortals who may be unhappy but not necessarily clinically depressed? Here the
data are harder to come by. In large analyses with many subjects, there appears

to be a significant effect of exercise on improved mood.#% 42 Even adolescents,
who are by nature moody, can benefit from exercise’s effects on mood and

depression.2? (Of course, with some kids being perpetually glued to their
smartphones or World of Warcraft, they’re getting less exercise now than in

years past.) And in a meta-analysis of 1,500 elderly people, exercise was found

to be effective in decreasing symptoms of depression.2!

But these are research studies . . . and people don’t live in a vacuum.
Weather, temperature, wind, and elevation all impact on one’s desire and
performance of exercise. A group in China took this on by geo-coding (using
these geographic variables) to compare levels of happiness in twenty-eight
countries around the world.22 They also adjusted for GDP (see Chapter 12).
Their findings showed that, after having adjusted for all the confounders,
physical activity correlated with well-being, and lack of physical activity with
the greatest unhappiness.

The effects of both meditation and exercise are real, but likely not enough to
turn depression into joy. What about combining the two? Might there be additive
effects? One short-term study paired both together; first subjects engaged in a
forty-minute mindfulness practice, and then they got on a treadmill for another

forty minutes, for eight weeks. The results showed that the combination of the

two was better at alleviating depression than was either one alone.23

We shouldn’t be surprised that virtually any stimulus that increases
psychological stress also inhibits PFC functioning and can ultimately foster
addiction, and any stimulus that specifically increases visceral fat will increase
the risk for depression. Conversely, anything that can attenuate either of these
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remedies are tried, tested, and guaranteed, or your money back (but since none
of them costs any money, don’t expect a refund).

There’s an App for That . . . or Is There?

But here’s where the technology industry will try to get its hooks into you. Many
companies and digital app manufacturers have been proffering “personalized”
health monitoring and programs in the name of “wellness.” What is wellness,
anyway? Most insurance companies define wellness as “the absence of illness,”
because for them it’s about not paying benefits: if they don’t hear from you, you
must be well. Exercise trainers equate physical fitness with wellness. But what if
you’re physically fit but financially destitute? Or what if you’re sleep deprived?
Meditation coaches define wellness as a state of spiritual calm or lack of stress.
But what if you’re calm because you smoke a few joints or take a few drinks to
make the world go away? Each person has his or her own definition of wellness.
But wellness really means so much more, and contentment is at the top of the
list.

These companies will sell you a wearable computer that will do everything

from monitoring your step count to monitoring your blood pressure2? to
monitoring your blood glucose. They’ll sell you a set of ready meals brought to
your door, and buzz you when it’s time to exercise and sleep, and determine for
how long you engaged in both. And some people are changing their behavior
because of them. There are more than forty thousand smartphone apps on the
market devoted to health and fitness. They have digital apps that can monitor

your emotional well-being2> and that use techniques such as self-monitoring,
providing feedback on performance, and goal setting. Some of these apps are

“gamified” with badges and monetary rewards to increase compliance.2 They’ll
monitor your mindfulness and provide reminders to walk. You can compete with
your friends to get steps in. We’re like Pavlovian dogs, trained to respond to the
dings on our cell phones. Clearly a burgeoning cottage industry.

All of this sounds too good to be true. Because it is. Oh, yes, these companies
and apps can monitor your every heartbeat and generate lots of data. But do they
alter your health or well-being? A systematic review of twenty-seven
randomized controlled trials of smartphone apps yielded modest evidence of



efficacy, with only half showing benefits.2Z Those that improved health tended
to do so in conjunction with other modalities (e.g., a trainer or coach). These
studies were not very long, ranging in duration from one to twenty-four weeks,
with a mean of ten weeks. Only half the studies monitored continued
engagement with the smartphone app, and we know that app usage usually falls

off at the four-to six-week mark,8 because these apps have yet to learn how to
turn data into information that the individual can use. And the lack of actionable

data leads most users to eventually curtail their use after time.22 These
algorithms are just not ready for prime time.

Back to the Prime Suspect

Stress and sedentary behavior have been around for a while. Yet today addiction
and depression are overwhelming public health problems. Now, at long last, we
must deal with the most pernicious denizen of our Western environment and
culture, the most toxic stress of all. The factor that causes more cases of
addiction, depression, disease, and unhappiness than all of the others combined.
The toxic brew to which all of America, and indeed, the entire world—old and
young, rich and poor, Caucasian and African-American and Latino and Asian,
educated and not—is now exposed. The toxic constituent that masquerades as
our pal, our “homey,” our BFF. The toxic item that has invaded our homes, our

schools, our workplaces, and our bodies, and we willingly open the door: toxic
food.



Cook (for Yourself, Your Friends, Your Family)

hich brings us to our final question: How did all of these pathways

change in the last forty years? Why are addiction and depression

today the number five and six diagnoses, just behind the various
diseases of metabolic syndrome (heart disease, hypertension, type 2 diabetes,
cancer) that are numbers one through four? Maybe it’s because people who think
they aren’t exposed to something actually are? And maybe that exposure is the
same across the country and regardless of class? Or around the world? There are
many causes, but the one we haven’t yet addressed is the one that is currently
affecting almost everyone in the world regardless of class. And what if that
exposure is mixed into all of our food without our knowledge? And what if that
exposure just happens to be addictive? What’s the cheapest pleasure?

Of course, the answer is sugar—the other white powder. Now you’re
thinking, Great, I made it through this entire book, and Lustig is bringing up
sugar—again! But, it’s true. Sugar isn’t just responsible for many of our
physical health problems, but it also plays a significant role in our mental health.
Let me prove it to you. Sugar is the stealth ingredient that’s been added to
virtually every industrial recipe to make processed food palatable, and ultimately
saleable. As I described in Chapter 6, sugar fulfills the criteria of a substance of
abuse, as it is toxic and addictive. It also meets criteria for regulation, as it is

ubiquitous (can’t get away from it) and detrimental to society.! If most of the
food in the grocery store is spiked with added sugar, and you don’t know,
because there are fifty-six names for sugar on the label and you don’t know
them, then how do you avoid it? And if the fiber is removed from fruit to turn it
into juice yet no sugar is added, can you even trust the label? And if its
biochemical properties fry your liver, and its hedonic properties fry your brain
and make you want more, how do you keep from succumbing?



Sweetening the Pot

The American Heart Association has argued for a daily limit of 6 teaspoons of
added sugar for adult women, 9 teaspoons for adult men, 3—4 teaspoons for

children,? and none for toddlers below the age of two.2 The World Health
Organization and the USDA are more lenient, declaring 12 teaspoons of added
sugar per day the maximum. However, American adults consume an average of
19.5 teaspoons of added sugar per day, and children consume an average of 22
teaspoons per day. Latinos, African-Americans, and Native Americans consume

between 25 and 50 percent more than their Caucasian counterparts. These
minorities are at greater risk for developing metabolic syndrome due to their

added sugar consumption, especially from soft drinks.>® And we know that
these same minorities are higher risk for mortality when they manifest severe

mental illness.Z But of course this is all correlation, not causation.

Here’s the conundrum: What if we decided to cut down our personal sugar
consumption? What if we consciously removed sodas, candy, cakes, and ice
cream—everything we normally call dessert—from our homes and from our
diets? Turns out we’d still be over our limit, because only 51 percent of the sugar
in our diet is in the foods that you’d expect. That means that 49 percent of the
sugar we consume is in foods and drinks that we didn’t know had sugar. Salad
dressing, barbecue sauce, hamburger buns, hamburger meat, as well as so-called
healthy options, like granola and muesli. And don’t get me started on the health
benefits of fruit juice, which is basically just sugar without the fiber. You’re still

at risk for diabetes.2 So even if you cut out dessert, you’ll still be over your limit,
because of the rest of the sugar that’s in processed food.

The industry argues vociferously that sugar is a required and necessary
ingredient in their recipes. Here are a few of the industry’s pro-sugar arguments,
and why it’s good for them and bad for you.

(1) Sugar adds bulk. Did you ever wonder why Lucky Charms has marshmallow
stars, hearts, moons, and clovers? Because kids like them? Well, yes, but really
because marshmallows are cheaper than oats. By taking up space in the box, the
industry saves money on oats and can sell the box for more. A great business
strategy.



(2) Sugar makes food brown. This is why bananas brown and why we paint
barbecue sauce on our ribs on the grill. It’s called the Maillard, or “browning,”
reaction. Well, that reaction is happening inside your cells all the time, and when
it does, two things happen: proteins unravel, and free radicals form, which
further damages cells. The Maillard reaction has another name: the aging
reaction. Every time this reaction occurs, it throws off an oxygen radical, which
is similar to hydrogen peroxide: it’s great for killing bacteria on your skin, but it
also kills liver cells, which is why so many people who have fatty livers progress
on to cirrhosis. And fructose causes that aging reaction to occur seven times
faster than glucose. Your body, and especially your liver, is aging faster with
sugar. Just like it does with alcohol. Not good for your physical or mental health.

(3) Sugar raises the boiling point. This allows for caramelization to occur, which is
very tasty, but again this is just the Maillard reaction, which, over time, can
cause your cells to age. Now there are data to suggest that fructose could

“caramelize” your hippocampus,? which could remove the brakes from your

dopamine transmission, squashing your PFC, your Jiminy Cricket.1?

(4) Sugar is a humectant (it attracts and maintains moisture). How soon does fresh
bakery bread become stale? Maybe two days? How about grocery store
commercial bread? More like three weeks. Ever wonder why? In commercial
bread, the baker adds sugar to take the place of water, known as water activity,
because sugar doesn’t evaporate: it takes up space in the bread, and the sugar
molecules hold on to water during baking, so the bread stays moist. Furthermore,
the sugar will attract water from the air, so the bread won’t dry out after it’s
baked. Good for the industry, bad for your health.

(5) Sugar is a preservative. Have you ever left a soda at room temperature open to
the air? Of course, after the carbonation escapes, it goes flat. But do bacteria or
yeast ever grow in it? Never.

The question is whether the hit to your liver provided by each dose of sugar is
worth the eventual decline in physical health, risk for disability, and increased
medical costs. The answer is in: sugared beverages alone account for 180,000
deaths per year worldwide, and for about 10 percent of all disability-adjusted life

years.l1 And this is especially true in the twenty-to forty-five-year age group,



which is experiencing rates of disability like never before.12 And some of that

disability is mental health, linked to sugar consumption.12

A Little Less Sweet

My UCSF metabolic team recently completed a study where we took forty-three
children (Latino and African-American), aged nine to nineteen with metabolic
syndrome, and who consumed at least 50 grams of sugar per day. We studied
them on their baseline diet for various aspects of metabolic health and fat in
different organs. We then catered their meals for the next nine days to have the
same caloric content, the same percentage of protein, fat, salt, and carbohydrate
as their usual diet. The only difference was that we substituted starch (glucose)
for the added sugar (glucose + fructose) in their diet. We took the sugar in their
diet from 28 to 10 percent of calories and kept everything else the same. We
substituted bagels for doughnuts, baked potato chips for sweetened yogurt, and
turkey hot dogs for chicken teriyaki. We didn’t give them good food; we gave
them processed food, but without all the added sugar. We gave them a scale to
take home, and each day they weighed themselves. If they were losing weight,
we counseled them to eat more, in order to keep them weight-stable. At the end

of the nine days of eating our food, we studied them again.

Guess what? Every aspect of their metabolic health improved significantly
after just ten days of eating the lower-sugar meals. Their subcutaneous (big butt)
fat did not change (after all, they had not lost weight), but their visceral (big
belly) fat dropped and, more importantly, their liver fat dropped a lot.12 Their
blood lipids (markers of heart disease risk) all improved, and in just ten days.1®
We improved their metabolic health and quality of life without changing their
weight. And most importantly, they all felt better! They had more energy, they
could concentrate better, and anecdotally the parents said that they were less
disruptive in class.

So what about mental health? Is the acute buzz from each soft drink worth the
eventual negative impact on mood? In preschoolers, sugared beverage

consumption correlates with behavioral problems.Z In teenagers, sugared
beverage consumption correlates with violence, severe depression, and suicidal

thoughts. Studies in Australia and China show that sugared beverage



consumption correlates with unhappiness independent of chronic disease
development.t2 20 Furthermore, a study of pregnant Norwegian women found a

direct relationship between sugared beverage consumption and loneliness.2L Of
course, these studies are all correlational, not causational. These data do not
clarify whether soda can make you lonely, depressed, and violent, or whether
lonely, depressed, and violent people are more likely to drink soda or eat Ben &
Jerry’s as their reward.

Stepping Down from the Food High

There are at least three reasons to eat: hunger, reward, and stress.22 Within the
SHINE study (see Chapter 18), our UCSF reward-eating team examined how
obese women’s reward system drives their food intake toward problem foods
and whether stress heightens the reward response to specific foods.

We found that one-third of the obese subjects in our study reported times
when they experienced a loss of control over their eating, and when they did,
they gravitated to highly palatable (high-sugar, high-fat) foods. The question
was: Could a mindfulness-based intervention reduce both their stress and their
food cravings in order to improve their metabolic health and their mental health?

First, we needed to determine who these subjects were. Our UCSF reward-

eating team developed and tested the Reward-Based Eating Drive (RED) scale.23
We also found that reductions in reward-driven eating predicted the success of a

mindfulness-based weight loss program.2¢ Other studies have shown that obese

people exhibit a loss of dopamine receptors (tolerance) in the reward pathway.2>

These data implicate both the dopamine and the EOP systems (see Fig. 2-1) in

this type of reward-based eating drive.2% 2728

The next thing we needed was a biomarker or lab test of reward-based eating,
something that would inform both the subject and us that the reward system was
in overdrive and at the root of their eating behaviors. We already knew that some
people who were exposed to a drug called naltrexone (which specifically
blocked their EOP receptors; in order to block the consummation of the
rewarding behavior, see Chapter 3) would often become nauseated and reduce

their eating, particularly of sweet, high-fat foods,2? but would not alter
consumption of regular foods, such as protein, fruits and vegetables. Naltrexone



(Revia) is a cheap, safe compound that can damp down the reward system of
drug addicts but does relatively little in everyone else. A subset of our SHINE
subjects took one naltrexone pill to acutely block the reward system. We noted
that those who scored highest on the RED scale at baseline were the ones who
developed nausea in response to the naltrexone, suggesting that these subjects

had the highest baseline EOP function.2? In another study, we found that obese
women highest on the RED scale had the largest reductions in food-craving

intensity after taking the naltrexone pill.2! In these series of studies, we found
that the people with the highest reward-driven behavior were the most
responsive to our blocking of their reward system. Therefore, we were pretty
sure that we had found a probe to study the biology of food addiction.

Lastly, we needed to find out whether we could affect this system with a
behavioral intervention (e.g., mindfulness) that reduces food cravings and stress.
We followed these subjects through their diet and exercise interventions either
with or without the mindfulness intervention. Perhaps it shouldn’t be surprising
that those who received the mindfulness eating and stress intervention, rather
than the more general intervention that didn’t focus on reward-driven eating,
experienced large reductions in their reward-driven eating, and that these

reductions in reward-driven eating led to weight loss.22 What’s more, it was
really about the reductions in reward-related eating—not the reductions in stress
—that were key to weight loss. What was interesting was that these vulnerable
people, with their broken reward systems, showed these improvements more so
in the meditation condition, when they got the extra training to improve their
mindfulness (see Chapter 18).

In this series of experiments, we showed that:

e Not everyone with obesity is the same.

e Some people experience a loss of control with certain foods.

e Those that do tend to binge on high-sugar/high-fat foods (think chocolate
cake).

e This aberrant eating behavior is driven by dysfunction of the reward
system.

e The stress system piles on to disinhibit cognitive control of food intake.

¢ Blockading the reward system unmasks both the reward and stress
systems.

e Mindfulness can restore functionality to the reward and stress systems,
leading to improved mood, less disordered eating, and less risk for



metabolic syndrome.

So here’s the question. Let’s say you’re one of these sugar-addicted people.
Maybe you employ lots of restraint to stay away from the obvious triggers: soda,
cakes, ice cream. But you still have to eat. And what if your food has sugar
mixed or baked right into it and you don’t know it? Can you break an addiction
if the addictive substance is so pervasive that it’s in everything but you don’t
know it’s there?

Then on top of the added sugar, go ahead and reduce the other two molecules
from Chapter 9 that increase contentment: tryptophan and omega-3 fatty acids.
Tryptophan is very low in processed food because protein sources of tryptophan
are relatively expensive. Omega-3 fatty acids are even more expensive, and tend
to provide a fishy odor to food. Processed food is high sugar, low tryptophan,
low omega-3s. Great for reward but risky for both addiction and depression.

Winning the Battle Against Big Sugar

This, my friends, is the explanation for America’s, and the world’s, love affair
with processed food. By slowly adding sugar not just to desserts but to diet
staples and condiments as well, the food industry has been able to hook us and
keep us hooked (see Chapter 14). The fat and the salt, while not addictive

themselves, serve to increase the salience of the added sugar (see Chapter 6).23
Then, of course, add the second legal addiction—caffeine—to soft drinks,
energy drinks, coffee beverages, and the like to provide the second hook. The
bitterness of the caffeine is more than offset by the sugar. Plus caffeine increases

the salience, or rewarding properties, of sugar.2¢ Two addictions—and it’s all
completely legal, because both sugar and caffeine are Generally Recognized as
Safe (GRAS) by the FDA. That means the processed food industry is allowed to
use any amount it wants in any food it chooses, and with no repercussions. This
designation of GRAS is the least policed administrative law in all of
Washington. The GRAS determination provides the underpinning for the success
of the entire processed food industry. This is how and why the processed food
industry changed our food supply forty years ago, and why we’ve gotten sick
and unhappy ever since. And it’s why every country that has adopted our food



supply has suffered the same fate. Even the U.S. Government Accountability
Office says that GRAS is dangerous as a designation,32 and lawyers are starting

to call for the revocation of sugar’s GRAS status,3° similar to how trans fats
were removed from the GRAS list. A group of doctors, lawyers, and
entrepreneurs in San Francisco have started a nonprofit organization called
EatREAL (eatreal.org) to reverse diet-related disease by changing the global
food supply. One of our long-term goals is to get sugar removed from the FDA’s

GRAS list.2Z T am proud to serve as chief science officer.

The good news is that after decades of tallying record profits right up until
2012, the soft-drink and fast-food industries all of a sudden aren’t doing so well.
McDonald’s, Coca-Cola, and Pepsi consistently outperformed the S&P 500 for
the previous three decades. In 2014, Muhtar Kent, then CEO of Coke, with
declining profits, announced the firing of eighteen thousand employees
(although the savings was going to be plowed back into advertising, especially to
children), and in 2015 Don Thompson, then CEO of McDonald’s, was fired for
poor performance. British sugar company Tate & Lyle lowered expectations on
2015 profits due to declining sugar demand. Some companies have recognized
the problem and are trying to get ahead and even take advantage of this global
trend of sugar reduction in processed food. For instance, in the Netherlands, the
grocery chain Albert Heijn has pledged to reduce the added sugar in hundreds of
their store-brand grocery items, including yogurt, cookies, custard, and

ketchup.38

Furthermore, in response to the global obesity and diabetes epidemics, several
countries have examined the research themselves. They are working to oppose
the entrenched food industry lobbyists, and some have enacted a sugar excise tax
(soda and junk food) in order to get people to reduce consumption by reducing

effective availability. Thus far, Mexico and the UK have enacted such a tax,2
while Australia, New Zealand, South Africa, India, and even Saudi Arabia are
considering similar legislation. Closer to home, we’ve seen six American cities
—San Francisco, Oakland, Berkeley, and Albany, California, as well as Chicago
and Philadelphia—enact sugar taxes to generate money for programs and reduce
consumption. No information on changes in health or happiness from any of
these governmental maneuvers as of yet. But, not surprisingly, there is quite a bit
of pushback from both the lobbyists and the people who feel this falls strictly
within the realm of personal responsibility. But does it?



In other countries around the world, sugar consumption within soft drinks and

processed foods is on the rise2? because of lax rules and, just like what happened
to tobacco: once America started tightening the screws on cigarette availability
and use, the tobacco companies moved offshore in an effort to addict new
populations. And in these countries the sugared-beverage industries have a leg

up, because people have to drink but they don’t trust their water supplies.*: And
who provides the water-purification apparati for most third-world nations? You
guessed it . . . Coca-Cola.

Sugar “Pop-Aganda’

The food industry has kept us off balance for years by deflecting criticism with
its “commonsense” yet fallacious refrain, “A calorie is a calorie.” It’s the
quantity of those calories, not the quality. This has been the core of its business
strategy for at least fifty years. My public policy colleagues at UCSF have
unearthed industry documents dating back to 1965 that show that the Sugar
Research Foundation (the PR arm of the sugar industry) paid two scientists a
handsome sum ($50,000 in today’s dollars) to publish two reviews in the New
England Journal of Medicine that exonerated sugar and pinned the blame for

heart disease on saturated fat.#2 Furthermore, they also showed that in 1971 the
corporate suspects infiltrated the NIH agenda to steer research on dental cavities
away from sugar reduction and instead to promote a vaccine that never

materialized.#2 The food industry continues to put its thumb on the scales of
objectivity, both figuratively and literally. Five out of six studies funded by the

industry show no effect of sugared beverages on weight gain, while ten out of

twelve studies by independent scientists show a clear effect on weight gain.4

More recently, Coca-Cola was exposed in paying off three scientists to form the
Global Energy Balance Network to pin the blame for the obesity epidemic on
lack of exercise.®2 In fact, the soda industry has given away a total of more than
$120 million to ninety-six separate public health organizations to promote
anything but food industry regulation.2®

The processed-food industry has another trick up its sleeve as well: redefining
portion size. Consider processed peanut butter. If you spread a bagel with peanut
butter, a standard serving is two tablespoons containing 188 calories, with 3



grams of sugar. Very few people use only two tablespoons for a PB&J. Yet
Nutella, in a battle for stomach-share of peanut butter-gorging kids everywhere,
and in an attempt to undercut its competition, successfully argued that it should
be reclassified as a “jam” rather than as a peanut butter, and so its portion size
should read lower, at only one tablespoon, with only 100 calories (half as much
as their competitor). Nutella is hoping you’ll miss the 10.5 grams of added
sugar.

Worse yet, our processed food diet has been engineered by the food industry
to be “fortified” with all sorts of vitamins, minerals, and a panoply of additives
—whatever’s trending (lycopene, flavonoids, resveratrol)—supposedly to give
us all the nutrients we need. This is the basis of the $121 billion nutraceutical
industry. You need great hair! Great skin! Perky breasts! And the “natural” key
is: bull semen, jojoba, lychee, raspberry ketone, acgai berry. You should cleanse,
get an enema, juice! There’s always a new pop-up clickbait on your internet
news feed with a miracle cure for being happy and never aging. The FDA
doesn’t regulate nutraceuticals and companies don’t have to show efficacy: after
all, they’re “food.” But you’ll never see “What I Did to Be Happy!” clickbait
articles for the brain biochemical that can lead to happiness—the right kind of
real food.

At the other end of the spectrum, the diet sweetener industry has argued that
“a calorie is a calorie” means that their products, by providing sweetness without
calories, is the better choice and certainly the best choice for those with obesity.
Artificially sweetened beverages now account for one-quarter of the global
market. Except for one little problem: they don’t work. A recent meta-analysis of
all the studies substituting artificially sweetened beverages for the full-calorie
version showed absolutely no change in weight and displayed a now-familiar
bias: those funded by industry show weight loss, while those conducted by

independent scientists show absolutely no change in weight.%8

Processed Food: An Experiment That Failed

The science is in. Processed food is addictive, can make you extremely unhappy,

and may ultimately kill you.22 Processed food is the exposure you can’t escape,
because it’s everywhere. Except you can—but you have to be mindful of it in



order to do it. Washington will never get on board, as protection of American
business trumps protection of the American public. So it’s up to each and every
one of you. Based on the science presented throughout this book, I offer to you
my single most important key to happiness: COOK REAL FOOD FOR
YOURSELF, FOR YOUR FRIENDS, AND FOR YOUR FAMILY! It’s
connection in that you will be sitting down with people you like (and maybe
even love); it’s contribution because you are making something worthwhile; it’s
focusing so it’s easier to cope; and, unless you spike it with something, it’s non-
addictive. The amount of sugar in processed food far exceeds what you would
include yourself. If you use real ingredients, it will be delicious. It’s one of the
key ingredients to contentment. And real food means low sugar and high fiber;
the fiber feeds your microbiome so your bacteria will be happy as well. You may
lose weight, and you will definitely reduce your risk for all of the chronic
diseases of metabolic syndrome. And you will be sticking it to the companies
who are trying to addict you and your family.

The problem is that one-third of Americans currently don’t know how to
cook; they’ve fallen prey to the food industry’s endgame. Microwaving is not
cooking: it’s boiling water. If you don’t know how to cook, you’re hostage to the
food industry for the rest of your life and unwittingly will pass this on to your
children. You can farm out the shopping; there are companies that will buy the
real food and deliver it to your door for you to assemble. Similarly, you can farm
out the cooking: there are other companies that will dirty their kitchen instead of
yours. Getting ahead in life isn’t just taking extracurricular classes and joining
the debate team—it’s actually cooking and (shocker) spending time with each
other. Not just at the table looking down at your favorite gadget, but actually
engaging in meaningful conversation. There is nothing that will improve your
health, your well-being, your achievement, your sense of accomplishment, your
sense of community, and the health and happiness of your family as much as
cooking for yourself and enjoying a meal with others. It costs time, to be sure.
But it saves money—Iots of money—both in food costs and in medical bills.

Processed food is no different from any other substance of abuse. Technology
brings along its attendant multitasking and sedentary behavior and sleep
deprivation. You may have fallen prey to any or all of these ploys over the last
forty years. Yet you didn’t succumb to any of these rewards because you needed
them; rather, you wanted them. Maybe because everyone else wanted them, too,
as conformity is its own form of stress. Nonetheless, you bought your way in.
Just like they planned.



Your Mother Should Know

America is home to the corporate consumption complex, but this problem exists
all over the world. We stopped being individuals decades ago after the advent of
GDP; we’re all consumers now. Technology, sleep deprivation, substance abuse,
processed food—these are the killers of contentment and the drivers of desire,
dependence, and depression. Connect, contribute, cope, cook: each of these has
the capacity to pull you out of addiction by limiting the need for reward by
optimizing the effects of dopamine and reducing cortisol—and lift you out of
depression by increasing contentment and the effects of serotonin. None of these
strategies are new, although the science behind them is. These are all things your
mother told you when you were a kid, when you were still growing, but since
then you may not have had time to adopt or enact any of them, because you have
been too busy texting while quaffing a Coke—because the siren call of pleasure
is just too great, and too immediate.

Happiness, our first garden, is our natural birthright, but we’ve been cheated
out of it. In its place has been substituted a garden of earthly delights, and we’re
all the worse for it. Some pay the ultimate price and slip into the abyss of eternal
damnation. But that first garden is right in front of you, just behind the curtain of
your own brain. You can reenter anytime you choose. I’ve chosen. I suggest you
choose now. It’s time to reclaim your original garden as your own.



Epilogue

n 2014, I visited a major American medical school to give Psychiatry Grand

Rounds on sugar and addiction. The administrator of the hospital’s

substance abuse recovery program was a woman in her late forties, a former
drug addict who had pulled herself out of her misery from opiate use. On being
asked what addiction and getting clean meant to her, she replied, “When I was
shooting up, I was happy. What my new life has brought me is pleasure.” When
I heard this, I was quite taken aback. Of course, it’s exactly the opposite. People
shoot up to recapture the pleasure of their very first hit. But they never can. So
they inject more and more to derive less and less pleasure. It is not a coincidence
that this woman misconstrued pleasure for happiness; this is exactly why she
was an addict, albeit now in recovery.

I have known about the dopamine-serotonin-cortisol connection for at least
three decades, dating back to my postdoctoral fellowship in a neurobiology lab
at the Rockefeller University in New York. But it wasn’t until meeting and
talking to this semi-unfortunate woman that I recognized how this seemingly
trivial confusion might figure prominently in terms of why people become
addicted in the first place. If she was so sure that she was happy while shooting
up, I figured others might feel the same way. I’ve since talked to many of my
colleagues in psychiatry and substance abuse treatment, and they corroborate
that this view is commonly held among their patients.

Shortly thereafter, I was in Minnesota on a family vacation. My sister-in-law
used to run the consumer response department at Pillsbury in Minneapolis before
they were bought out by General Mills in 2001. She had to deal with all the
phone calls from irate customers when the Poppin’ Fresh dough didn’t rise or
when there was freezer burn on the ready-to-bake biscuits or crescent rolls.
Although she has been gone from that job for over a decade, she is still convivial
with the crew she worked with, and they see each other once a year or so for a

— na



gourmet club. Une ot her triends who had undergone bariatric surgery several
years prior commented to my sister-in-law, “You look wonderful! So nice and
slim. How do you do it?” She said, “I don’t need to eat much. I don’t eat when
I’m not hungry.” To which her friend responded, “Don’t eat? Who eats for
hunger? We’re not hungry either. Eating is about happiness.”

That was the aha moment. How many other people get it wrong? Of course, I
take care of obese children on a daily basis, and I get to see and hear what their
parents feed them and what they eat when they’re on their own. I knew this issue
of eating for happiness wasn’t just anecdotal. Many patients tell me “food is my
friend”—after all, it’s always there when they need it, it comforts them, and it
never leaves their side. Well, you could argue, that’s exactly what’s wrong with
people with obesity: they eat when they’re not hungry! And for a certain
segment of obese people, there’s a lot of truth in that statement. But that leaves
two questions that demand answers. First, why do they eat for happiness and
how did they get that way? What made them need a surrogate friend, one that
doesn’t talk back? And second, there are a whole lot of thin people who also eat
when they’re not hungry, and they manifest the same diseases as do the obese,
such as type 2 diabetes, heart disease, fatty liver disease, hypertension, cancer,
and dementia; all of the diseases of metabolic syndrome. How many thin people
are destined to succumb to one or more of these diseases, just because they
didn’t know?

Either of these two clinical vignettes might have been passed off by the
uninitiated as purely anecdotal. But the science and my clinical experience said
otherwise. And as I researched the data for this book, the dark underbelly of
Western culture and how it manipulates our beliefs and behaviors became ever
more painfully exposed. We take it for granted that our society values money
and its pleasures over all else, and then conflates those emotions with happiness.
If parents don’t teach it directly to their children, then the TV or the internet will.
This book just had to be written.

How many people are addicted to either a behavior or a substance, and they
think it’s just a part of their general personality? They might say, “Oh, I have a
horrible sweet tooth,” or “I’'m a chocoholic from way back,” or that they
frequently engage in retail therapy and post about it on Facebook for validation.
No one comes out of the womb that way. You have to activate the dopamine
pathway first. It’s reward, but it’s also learning—*“This feels way good.” Once
exposed, each of these behaviors becomes reinforced through activation of the
reward pathway. And then the receptors start to dwindle. In no time, each
individual becomes just another member of the mainstream consumer culture,



another cog in the wheel of our economy, which boasts hedonic substances as
commodity numbers two (coffee), four (sugar), and eight (corn, which is turned
into high-fructose corn syrup).

I hope this book conveys that there’s nothing inherently wrong with pleasure
—but not to the exclusion of happiness. Pleasure and happiness are not mutually
exclusive, although in this book I’ve separated them as much as possible so as
not to confuse the reader. After all, Wall Street, Las Vegas, Madison Avenue,
Silicon Valley, and Washington, D.C., have confused enough people. My goal
for this book was to scientifically parse the difference between these two
ostensibly positive emotions, examine them separately, and watch what happens
when you recombine them. You can, and should, have both pleasure and
happiness in your lives. One will make the other that much sweeter. There are
moments in life when you can experience both simultaneously (your team
winning the Super Bowl or an Olympic gold medal, attending a wedding, going
on a great vacation, having a child, or finishing a job well done at work), which
elevates the baseline feeling of contentment to joy or elation, and we might find
those experiences nothing short of rapturous. Sometimes the amplitude of
simultaneous emotion is so great that we cry. These events are likely to leave the
largest imprint on our memories, and will likely stay with us for the rest of our
lives. In the future, when we pull them out of our subconscious and examine
them, the sense of reward will have long dissipated, but the contentment within
the memory will still be there. And don’t forget, things that generate pleasure
often can be expensive, but things that generate happiness are dirt cheap.

The prediction of our demise due to our quest for pleasure is attributed to
Aldous Huxley, who pronounced, “What we love will ruin us.” In Brave New
World (1932), he described a human race that by the year 2540 had been
destroyed by ignorance, technology, constant entertainment, and material
possessions. But his forecasting was off by four centuries, as we’re already
there. Conversely, Tolstoy buffs will recall that in War and Peace (1865), after
protagonist Pierre Bezukhov is incarcerated by the French, he has ample time to
ponder the meaning of existence. Awed by the serenity of a fellow prisoner,
Pierre learns “not with his intellect but with his whole being . . . that man is
created for happiness, that happiness is within him, in the satisfaction of simple
human needs, and that all unhappiness arises not from privation but from
superfluity.” In his captivity, Pierre postulates the virtuous simple life as the
shortest route to contentment: “The satisfaction of one’s needs—good food,



cleanliness, and freedom—now that he was deprived of all this, seemed to Pierre
to constitute perfect happiness.”

The keys to benefit from pleasure and happiness are to understand the
differences between the two, because even though pleasure and happiness are
not mutually exclusive, they can still be opposites. There is plenty of room for
pleasure in life, and lots of things can bring you pleasure. But no thing can make
you happy. Experiences can make you happy. People can make you happy. You
can make you happy. There are many ways to get there, and I’ve outlined them
in this book. Each of them necessitates that you peel back the curtain of your
own brain. There are many obstacles—your boss, your friends, your family, and
of course even you—and they will derail you, but only if you let them, and only
if you don’t know the difference. To paraphrase Benjamin Franklin, a great
pleasure seeker himself: Those who abdicate happiness for pleasure will end up
with neither. The science says so.
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GLOSSARY

Addiction: a strong and harmful need to regularly have something (such as a drug) or engage in a specific
behavior (such as gambling) due to an overwhelming biochemical drive, and which cannot be controlled by
behavioral restraint.

ALT: alanine aminotransferase, a blood test that tells about liver function and is very sensitive for the
amount of fat in the liver.

Amygdala: part of the stress-fear-memory pathway. This walnut-sized area of the brain generates the
feelings of fear and stress, which tells the hypothalamus to tell the adrenal glands to make extra cortisol.

Anandamide: a naturally occurring neurotransmitter that binds to the CB1 endocannabinoid receptor and
that reduces levels of anxiety.

Apoptosis: programmed cell death, in which proteins in the cell are activated to cause self-destruction.

Autonomic nervous system: that part of the nervous system that controls unconscious functions of the
body. It consists of two parts: the sympathetic system controls heart rate, blood pressure, and temperature;
while the parasympathetic system (the vagus nerve) controls eating, digestion, and absorption, slows the
heart rate, and lowers blood pressure. The two together control energy balance.

Cortisol: the stress hormone released from the adrenal glands, which acutely mobilizes sugar for use but
which chronically lays down visceral fat and also reduces serotonin-1a receptor number.

Depression: a mental condition characterized by feelings of severe despondency and dejection,
inadequacy, and guilt, often accompanied by lack of energy and disturbance of appetite and sleep.

Developmental programming: alterations in brain or body functioning due to alterations in the
environment that occur in the fetus prior to birth.

Dopamine: part of the reward pathway. A neurotransmitter that, when released, can acutely cause feelings
of reward but, when released, chronically reduces the number of its receptors, leading to tolerance.

Dopamine receptor: the protein that binds dopamine to generate the reward signal and, when reduced in
number, leads to tolerance.

Endocannabinoid: a neurotransmitter, such as anandamide, that binds to brain receptors and acts like
marijuana, driving reward and reducing anxiety.

Endogenous opioid peptide (EOP): part of the reward pathway. A neurotransmitter made in the brain
that binds to its receptor to signal the consummation of reward or euphoria.

Endogenous opioid peptide (EOP) receptor: part of the reward pathway. A protein that binds either
opiates (e.g., heroin) or endogenous opioid peptides (e.g., beta-endorphin) to signal the consummation of
reward or euphoria.



Epigenetics: modifications in DNA without changes in the DNA genetic sequence, usually occurring
prior to birth.

Estrogen: female sex hormone, made either in the ovary or in fat tissue.
Excitotoxicity: the process of overstimulating a cell, leading to cell dysfunction or death.

Fructose: half of dietary sugar or high-fructose corn syrup. The molecule that makes sugar taste sweet
causes the reward system to activate, and is the addictive component.

Glucose: half of dietary sugar or high-fructose corn syrup. Also the molecule found in starch, the
molecule that every cell on the planet burns to liberate energy.

Hippocampus: part of the stress-fear-memory pathway. The part of the brain where memories are housed
and that exerts influences on the amygdala and prefrontal cortex.

Hypothalamus: part of the stress-fear-memory pathway. The area at the base of the brain that controls
various hormone systems of the body, particularly cortisol.

Insulin resistance: the state where insulin signaling is reduced, requiring the beta-cells of the pancreas to
make more insulin, which drives both obesity and chronic disease.

Insulin secretion: the process of insulin release in response to both rising blood glucose and the firing of
the vagus nerve.

Insulin: a hormone made in the pancreas that tells fat cells to store energy and interferes with the leptin
signal to increase food intake.

Leptin resistance: the state where the leptin signal is dampened, leading to the hypothalamus
interpreting starvation.

Leptin: a hormone released from fat cells that travels in the bloodstream to the hypothalamus to report on
peripheral energy stores.

Major depressive disorder (MDD): a mental disorder characterized by at least two weeks of low mood,
self-esteem, loss of interest in normally enjoyable activities, low energy, and pain without a clear cause,
often needing medical treatment.

Metabolic syndrome: a cluster of chronic metabolic diseases characterized by energy overload of cells.
Micronutrient: vitamins or minerals found in real food, usually isolated with the fiber fraction.
Mitochondria: subcellular organelles specialized to burn either fat or carbohydrate for energy.

Neurotransmitter: a chemical in the brain made in one nerve cell, which, when released, causes other
nerve cells to fire.

Necrosis: cell death due to exposure to a toxin or lack of blood or oxygen.

Nucleus accumbens (NA): the area of the brain that receives the dopamine signal and interprets the
feeling as reward.

Obesity: excess body fat deposition.

Omega-3 fatty acids: a fatty acid found in wild fish and flax that is an important component of neuronal
membranes and that reduces inflammation.

Phenylalanine: a dietary amino acid that can be converted into dopamine.



Prefrontal cortex (PFC): part of the stress-fear-memory pathway. The part of the brain, located in the
front (above the eyes), that inhibits impulsive and socially unacceptable and potentially dangerous
behaviors and actions.

Peptide YY(3-36): a hormone made by the small intestine in response to food that signals satiety to the
hypothalamus.

Satiety: the feeling of fullness that stops further eating.

Serotonin: part of the contentment pathway. A neurotransmitter that, when it binds to its -1a receptor on
neurons, transmits feelings of contentment; and, when it binds to its -2a receptor, evokes the “mystical
experience.”

Serotonin-1a receptor: part of the contentment pathway. A protein on the surface of neurons that, when
it binds serotonin, reduces neurotransmission, which leads to feelings of contentment.

Serotonin-2a receptor: a protein on the surface of neurons that, when it binds serotonin, evokes the
“mystical experience.”

Stress: an uncomfortable state of mental or emotional strain or tension resulting from adverse or
demanding circumstances. Accompanied by neural output from the amygdala, which tells the hypothalamus
to signal the adrenal glands to make the hormone cortisol.

Subcutaneous fat: the fat outside of the abdomen, which is a storehouse of extra energy but which does
not signify an increased risk for metabolic syndrome.

Sympathetic nervous system: the part of the autonomic nervous system that raises heart rate, increases
blood pressure, and burns energy.

Tetrahydrocannabinol: the active substance in marijuana that binds to the CB1 endocannabinoid
receptor to reduce levels of anxiety.

Tolerance: the state where the signal for reward is dampened and can only be generated by consuming
more substrate (e.g., sugar) or engaging in more behaviors (e.g., gambling).

Transcription factor: a protein in cells that turns on genes to make the cell change its function.
Tryptophan: a dietary amino acid that is converted into serotonin.
Type 2 diabetes: a disease of high blood sugar due to defective insulin action on tissues.

Tyrosine: an amino acid (which can be consumed, or derived from phenylalanine) that can be converted
into dopamine.

Vagus nerve: part of the autonomic nervous system that promotes food digestion, absorption, and energy
storage, and slows heart rate.

Ventral tegmental area (VTA): part of the reward pathway. The area of the brain that sends the
dopamine signal of signifying reward to the nucleus accumbens.

Visceral fat: the fat around the organs in the abdomen, which is a risk factor for diabetes, heart disease,
and stroke, and a marker for metabolic syndrome.
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