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INTRODUCTION

Let us begin at the end—the end of a life.

Although his death certificate doesn’t say so, my patient Jimmy died because of the irrepressibility of testosterone. I watched it happen slowly, over years, and did my best to stop it.

Jimmy was in his early seventies and, like me, was a big, tall guy with an Irish surname who wore his heritage proudly. During the four years he was under my care, we’d bonded over that and other commonalities ranging from raising daughters to the San Francisco Giants. We became close, as is common in my line of work if you choose to let it happen (and not all of us do). After his death his wife, Barbara, gave me a couple of his cashmere sweaters. They were beautiful, and for a while I made a point of wearing them to work on days when I might run into her while she worked at the hospital gift shop. But truthfully, not only were they a bit too big, but I also felt constricted by the grief they carried, and I eventually donated them away. I guess there are limits to that closeness.

My last moments with Jimmy occurred less than an hour before he died. Barbara had called while I was flying home from a work meeting, and I listened to her voice mail while driving back from the airport. Her soft voice was full of pain; she was all alone with Jimmy and knew this was the end. Could we talk? she asked.

I called her back and arranged to come by. Their apartment was on my way home, and I appreciate that the occasional house call is good for the soul, mine included.

I parked on the steep, sloped street and made my way up the staircase to the door of a classic San Francisco Victorian, where Barbara greeted me with a tight hug. She’s one of those short, energetic women for whom the word “feisty” seems to have been invented, but her worry, fear, and exhaustion were palpable.

Most cancer deaths now occur at home, and while home care eliminates a costly and needlessly sterile hospital death, it also lessens the chances that a doctor will be at the bedside at the end to support and comfort patients and their families. This insulation between doctors and dying, though it may protect us doctors from burnout, also removes us from the raw corporeality of witnessing death—an experience that can inspire us to fight even harder for the living.

Jimmy was in the bedroom, in an adjustable hospital bed that had been placed next to the bed he’d shared with Barbara for decades, close enough to allow the couple to touch. One look confirmed that although his heart was pumping and his lungs were taking in air, Jimmy had crossed into a place from which he would not return. He was breathing rapidly and barely responsive. His previously muscular body had been reduced to bony protuberances and wasting muscles, all of it tinged a sickly yellow, and the ammonia-like smell of his breath spoke of the necrosis raging inside him. He didn’t appear to be in pain, but he didn’t appear to be at peace, either.

I stayed for about an hour, examining Jimmy, speaking to him in a reassuring tone, and holding his hand while Barbara and I discussed the next steps. Medically, there wasn’t much to do—a dose of morphine to ease the labored breathing, little more. It wouldn’t be long. She had questions—How much time did they have? Was he in pain? What about medication?—and I did what I could to answer her. But mostly we just sat.

Soon, their daughter arrived and Jimmy seemed more comfortable. Sensing that it was time for me to go, I quietly said goodbye, leaving the intimacy of Jimmy’s remaining moments to his immediate family. If they needed anything, the hospice team was just a few minutes away.

I left at about 7:15; Jimmy died just after eight o’clock.

I still see Barbara from time to time, and I often think about the fact that, if not for prostate cancer, she and Jimmy would likely have enjoyed many more years together. Their story is not an anomaly: cancer kills about 600,000 Americans every year, and around 30,000 of those deaths are from prostate cancer. This is the cancer I treat—and as I care for men like Jimmy and study their disease, I am struck by the biological, evolutionary, and even philosophical uniqueness of the substance that, one way or another, contributes to so many of these deaths. I am referring, of course, to testosterone.

This book is about the breadth of testosterone’s effects on the human body—we’ll call those effects virility. Testosterone is often thought of as the “male hormone,” but while it is indeed responsible for the secondary sex characteristics we associate with men (muscle growth, deepening voice, body hair, and so on) as well as stereotypically “manly” attributes like physical aggression and higher levels of sexual arousal, in fact testosterone is at work within all of us, all the time, and has been since well before we were born. On an individual level it influences our decisions and informs our drives to mate and to survive, and testosterone has shaped our evolution and much of our progress as a species. Yet, fueling prostate cancer is not the only black mark on testosterone’s record: it is also responsible for a host of our more sinister behaviors and some of humanity’s darkest moments. But can we have the good without the bad?

I am fortunate enough to work as an oncologist and a professor at one of the country’s major centers for cancer research and treatment, the University of California–San Francisco. I’ve focused predominantly on treating patients with prostate cancer in its advanced stages, along with researching the condition and developing new treatments. Prostate cancer is a complicated disease and one that can present and progress very differently from patient to patient. One in six American men will get it, and though some will never suffer from symptoms or need any treatment at all, others will die rapidly and dramatically despite our best efforts, while many more will fall somewhere in the middle. Treatment, and the response to it, can be just as variable: primary among the challenges is the fact that while prostate cancer is not caused by testosterone, the disease is driven by it, and treatment often involves medically suppressing this hormone. Some men are cured with relative ease, while others are overtreated and experience negative side effects; others, in an attempt to avoid these side effects, are undertreated. Finally there are the cases like Jimmy’s, in which the effects of testosterone resurge to the point of lethality as the cancer evolves and worsens despite treatment. Given all of this, it is perhaps not surprising that there is a fair amount of confusion about prostate cancer among the general public.

And there’s another problem. Because so many other biological processes rely on testosterone, suppressing the hormone as part of cancer treatment can introduce a whole new set of issues. Navigating this dilemma with my patients and working to develop therapies that make this navigation easier is my life’s work, and the source of my fascination with testosterone and its effects.

Before we go on, let’s review a topic you likely covered in high school biology: the endocrine system. Hormones (testosterone, estrogen, progesterone, cortisol, thyroid hormones, etc.) are made in one or more of the body’s glands—organs designed to secrete vital chemicals into the blood. In the case of testosterone, these glands are the testicles in men and the ovaries in women (though for both sexes a small amount is also produced in the adrenal glands). Hormones are released from glands into the bloodstream and from there can enter tissues and exert their effects by binding to a receptor. Imagine the receptor as a sort of molecular catcher’s mitt. Only cells with the proper receptors can “catch” a specific hormone, and in the case of testosterone, this is the androgen receptor (AR). When enough ARs are present in a given tissue, testosterone binds to the receptors and the action begins. The effect testosterone has can vary based on the number and reactivity of these receptors, which can vary due to genetics (among other things); and if a tissue has no ARs or not enough of them, testosterone will have no effect at all. This is why testosterone affects some parts of the body (your hair, your moods, or your muscles), but not others (your eyes or lungs, for example).

Another important player in the endocrine system is the brain. Not only does the brain have receptors itself for various hormones (androgen receptors among them), but a small structure in the brain called the hypothalamus also operates as a sort of thermostat, regulating hormone levels to keep them in balance. When a particular level gets high, the hypothalamus responds by sending a signal to the corresponding gland instructing it to stop secreting the hormone in question. Likewise, when the level gets low, the hypothalamus instructs the gland to step up production.

With testosterone it works a bit like this: testosterone is made in the testicles or ovaries in response to stimulation from the brain, and from there it flows through the blood and finds tissues with androgen receptors, where it can bind and turn on its effects. In muscle tissue, for instance, the effect is the muscle getting larger and stronger. In the skin, testosterone may lead to hair growth or hair loss, depending on the location and the individual (if the cell that receives testosterone is in the skin of the scalp, it may suppress hair growth, but if that cell is in the skin of the face, it may make a beard grow—more on this later). You get the idea.

Testosterone is a member of the steroid family of molecules, which also includes estrogen, the primary female sex hormone. (When you hear about an athlete taking steroids, it is likely some form of testosterone or a related molecule, even though the term steroid covers a range of hormones.) One detail I’ve always found fascinating is how similar all the hormones are to one another, despite their dramatically different effects on the body. Testosterone, for example, is made up of nineteen carbon, twenty-eight hydrogen, and two oxygen atoms (its molecular formula is C19H28O2), whereas estradiol, or estrogen, has eighteen carbon, twenty-four hydrogen, and two oxygen atoms (C18H24O2). The difference between estrogen and testosterone is just one tiny carbon and four hydrogen atoms, yet the effect of those differences governs how you look, how you think, and more. This isn’t some sort of molecular coincidence, either; estrogen is made from testosterone through one quick chemical conversion. (Seems like there could be an Adam and Eve metaphor here, but I’ll refrain.)

Let’s exchange our ball-and-mitt metaphor for one a bit more accurate and nuanced—a key and a lock. Imagine that the minute differences between estrogen and testosterone are like notches on a house key. The receptor, then, is the lock—androgen receptors are unlocked by testosterone, estrogen receptors by estrogen. In most cases the key turns smoothly and the door swings open, but sometimes locks get stuck and sometimes keys get jammed. Some doors have many locks, some doors don’t have any, and some locks get used a lot, others only rarely. One thing is certain: the wrong key will never open the wrong lock, no matter how hard you try, and the same is true of hormones and receptors. Testosterone needs to bind to an androgen receptor in order to take effect. This concept is the foundation from which we can start to explore the intricacies of the testosterone system, and these are two of the forces at work in what I call the virility triad. The virility triad is the system by which testosterone expression is governed through relationships between testosterone levels in the blood, variations in androgen receptors, and the influence of fetal testosterone—each of which will be discussed more later in this book.

Testosterone continues to fascinate me in part because, like our species as a whole, it is driven to win. This molecular system seems to have its own survival instinct; we might suppress it temporarily, but in the long run it is irrepressible. The hormonal therapy Jimmy received eventually stopped working because prostate cancer did what cancers do—harnessed the molecular survival instincts within its host. These molecular instincts emerge in other arenas of life as well. If we could find a way to overcome that irrepressibility, we might cure prostate cancer, but who knows what damage we would do by eradicating testosterone entirely?

This is the paradox of virility. The story of testosterone and its expression in humans has two sides, one beautiful, one ugly. To our benefit, virility shapes our desire to explore, build, survive, and procreate—in both men and women. It gives us strength, brings us together for mating, and so drives our evolution. If not for testosterone, our species would have died out long ago, and virility and its effects permeate the art, literature, and fellowship of every known culture. Without it, the world would be a drastically different place.

Yet, there’s another side. Scientists have found associations between virility and violence, crime, poverty, and unstable relationships. Recent experimental data shows that high levels of testosterone can negatively affect a person’s capacity for compassion, generosity, and empathy. When the delicate balance of our hormones is disrupted, the result can be any number of diseases and disorders, and testosterone can fuel processes with the power to destroy us.

Many of the examples we’ll discuss in this book illustrate what happens when testosterone levels fall outside standard ranges, and through the stories of real people, we’ll explore the connections between testosterone and dementia, autism, sexual aggression, menopause, athletic ability, crime, fatherhood, and empathy. Looking at outliers can give us insight into how testosterone works in the bodies of all of us, and suggest how we might use this knowledge to improve our lives.

I am not a psychologist or evolutionary biologist; I am a clinician who cares for living patients and, as such, I approach clinical problems as a confluence of biological, social, and environmental factors. That’s how you treat cancer, and I think it may be a useful way to analyze and interpret the effect of this very interesting molecule on the world. My investigation into this powerful hormone will begin with prostate cancer patients like Jimmy but will fan out to include men, women, and children from many walks of life, each of whom has something to teach us about how testosterone informs the human experience. It is my hope that as you learn about the ways in which testosterone drives our bodies and our behaviors, you will also gain a greater appreciation for the ways in which we humans have the power to control, manipulate, and even overcome our biology.


Part I

THE CHEMICAL THAT BINDS US


Chapter One

THE LITIGATOR’S METAMORPHOSIS: FROM COMPETITION TO COMPASSION

At sixty, my patient Aaron was enjoying an enviable life as a father, a new husband, and a successful Los Angeles lawyer. I liked him immediately, although whether this was because or in spite of his chest-popping confidence was hard to say. He was gregarious, his personality part star quarterback, part comedian, his conversation always peppered with self-deprecating lawyer jokes.

The sole hiccup in his otherwise healthy life had come a few years earlier when he had surgery for early-stage prostate cancer. For many patients, this is the beginning and the end of their prostate cancer story; the cancer is gone and life goes on. Because prostate surgery has no effect on testosterone, Aaron’s virility was undimmed, his testosterone level measuring right in the normal range for a man of his age.* He continued to stride confidently through life, assuming he had decades of vitality ahead of him. Aaron was used to winning—cancer was simply another vanquished opponent.

Unfortunately, that sense of invincibility came crashing down a few months before I met him, when a routine blood test revealed that his levels of PSA (prostate-specific antigen) were rising rapidly, a clear sign that the cancer persisted somewhere within him. From that moment on, we knew we couldn’t cure Aaron’s cancer. Luckily, it was still very treatable, with a prognosis measured not in weeks or months but years—hopefully a decade or more. We’d control the cancer’s spread with what is called “hormonal therapy.” It’s a misleading term, as rather than providing additional hormones, as you might expect, the therapy involves suppressing one: testosterone. The medication I prescribed (a shot given every three months) would reduce Aaron’s testosterone from about 400 nanograms per deciliter to somewhere between 25 and 50 ng/dL. (In some cases, levels can fall all the way to zero.) Suppressing his testosterone is the first step in controlling the disease.

Testosterone fuels the cancer cells threatening Aaron’s life, but it also fuels Aaron himself, affecting everything from his libido to his mood, appearance, and even the decisions he makes on a daily basis. Thus, in a way, patients with very low testosterone levels due to hormonal therapy (there are over a million of them) are a living laboratory for study of the hormone’s effects on the bodies and minds of men—similar to what is called a “knockout mouse” model, an experiment in which a specific gene is eliminated in a strain of mice, allowing us to understand the gene’s function by observing the changes that arise in its absence. Hormone depletion can hold cancer at bay for a long time, but at what cost to Aaron and others like him? On the other hand, could there possibly be benefits to low testosterone that extend beyond cancer treatment?

THE WINNER EFFECT

Testosterone spikes when we win—at just about anything. This is known as the “winner effect,” and it was one of the earliest and most important observations linking behavior to testosterone. These spikes in testosterone occur in competitive settings of all types, from sports and business to dating, hunting, and even chess. In both men and women, testosterone increases feelings of confidence and assertiveness. It also spurs the release of dopamine, a powerful feel-good chemical.1 What’s more, not only does this winning burst of testosterone make us feel dominant and primed for further competition, it also ensures that this competition will be even more rewarding in the future: the higher levels of testosterone following a win stimulate the production of more androgen receptors in the brain,2 in essence making more cylinders for this fuel to drive. It is what we call a “feed-forward” system. The spike in testosterone is both an effect of the victory—one underlying its thrill—and a cause of further testosterone-driven thoughts and actions.

Aaron is an embodiment of a persistent winner effect. It transformed him. During his visits to my office he’s slowly opened up to me, reflecting on how he became what he calls a “card-carrying He-Man.”

As a child growing up in 1960s Chicago, he stuttered and was overweight. Classmates called him “Porky Pig,” and at home he suffered the insults of yet another put-down artist: his father.

“Dad looked at the stuttering as a sort of performance failure,” he told me. “I guess I was an embarrassment to him.”

Aaron grew up an angry kid; there were fights on the playground, with his brother, and even in the classroom, which led to frequent detentions and more wrath from his father. He yearned to escape, and after he’d worked his way through college as a taxi driver, his golden opportunity arrived, in the form of admission to one of California’s top law schools. This is where his transformation began, one that epitomizes the feed-forward nature of the winner effect in particular and the testosterone system in general—a system in which success breeds success—at the molecular, personal, and societal level.

Aaron took on the law, California, and his future with vigor and enthusiasm. With the move West, away from his past and his father, he flourished. The stutter long gone, he was easily the smoothest talker in his class. His athletic ability also blossomed, and he became a regular at the local gym and began competing in club basketball tournaments. Well built, with soft blue eyes, he attracted women drawn to his eloquence, athletic body, and confidence in the law school’s mock trials. (“I was a womanizer,” he confesses. His voice says he is reminiscing; his eyes betray a boast.)

After graduation, Aaron put his brimming confidence to work in the public defender’s office, managing huge caseloads and priding himself on speaking out for those with no one else to speak for them. Judges, the police, and other lawyers took notice, and the more he won and the more fame he gained, the more fearless he felt. Ready for a new challenge, Aaron left public defense and started his own firm with a colleague, continuing to take on cases nobody else wanted: suing police departments, municipalities, and other guardians of public safety for “acts of irresponsibility” that left people injured or dead. Meanwhile, he and his law partner competed for everything: the toughest cases, the biggest payouts, the most publicity. On weekends they’d attack one another on the basketball court, in pickup games or one-on-one.

Aaron became known for his eloquent, often artful closing arguments, which often produced six- and even seven-figure awards for his clients. He commanded respect; moreover, his track record and confidence instilled a fear in opposing counsel that carried over to subsequent cases. In the late nineties, he sued a local police jurisdiction on behalf of the family of a young man who had died in their custody—and won, setting a state record for the largest punitive award of its kind. In the courtroom, he was a master of expressing the anger and frustration of others who had been wronged, all while keeping his own anger under control. Although he admitted to occasional pangs of moral ambivalence, or even sympathy for the other side, he trained himself to suppress these emotions in order to accomplish his goals. He had honed a warrior mentality, and it was paying off. At various points in our conversations he has referred to his work in terms of the NFL, Ancient Rome, and the military, all metaphors of conquest, competition, and victory.

This, then, is the winner effect. Winning in head-to-head competition—in the court of law or on the basketball court—would have consistently boosted Aaron’s testosterone levels, making him a more confident and aggressive competitor, making him less risk-averse, and increasing his sensitivity to testosterone in the future in a self-perpetuating loop of victory and payoff. Although lawyers on the whole don’t have notably higher testosterone levels than the general population, trial lawyers do have significantly higher levels than do non-trial lawyers, regardless of their sex.3

But what does the winner effect really do for us? It’s a safe bet that nature didn’t put it there just for lawyers. Most likely, the spikes in testosterone we call the winner effect evolved by providing a selective advantage—an anthropological and evolutionary term for a trait that makes individuals more likely to mate and breed. Beyond the individual, this advantage would eventually have an impact on the species as a whole and on . . . our societies.

Anthropologist Ben Trumble, at Arizona State University, has made the study of population-wide variations in testosterone and other hormones his life’s work. His laboratory, so to speak, is the living environment of the Tsimane people (pronounced chi-mah-nay) in the Amazon region of Bolivia.4 This isolated group of about nine thousand indigenous people survives on subsistence farming, foraging, and fishing in the wildest parts of the rain forest. Studying their lifestyle is the closest we’re likely to get to observing the world of the hunter-gatherer ancestors from whom we evolved. Trumble’s work suggests the Tsimane can serve as a model for how spikes in testosterone during hunting, sports, and other forms of competition (litigation, for instance) correlate with reproductive success. In traditional hunter-gatherer societies, returning from the hunt with a kill for the village not only filled nutritional needs, but it also made the victorious hunter attractive to women—and, because of the spike in testosterone in the wake of “winning,” increased his sex drive. More sex and thus more children provides another feed-forward signaling loop, as men with high testosterone go on to produce high-testosterone offspring, imprinting the winner effect on our evolution. This is consistent with our drive for provisioning, or the need to provide for our mates, our offspring, and ourselves. The winner effect’s influence on provisioning defined how our hunter-gatherer ancestors survived, thrived, and created the next generation.

While many of us simplify evolution into the concept of survival of the fittest, it’s really about reproduction of the fittest—after all, the point of survival, from an evolutionary standpoint, is to survive long enough to reproduce and pass on our genes. In this case, the winner effect makes successful hunters more fit and more attractive as mates. This is one illustration of Darwin’s theory of sexual selection, which is distinct from the theory of natural selection. In sexual selection, the selection is made not by fate or nature but by the females of the species as they choose their mates.

While sexual selection is a major factor in shaping societies, survival of the fittest remains a powerful force in the evolution of the species, although I propose that our definition of “fit” in this context needs a reboot. In every society, better providers are seen as being more attractive; the idea is that those who are making the sexual selection (i.e., females) are making that selection based on a male’s perceived fitness. While this basic fact hasn’t changed, our definition of what makes a better provider has. As most cultures evolved, virile physical attributes such as high muscle mass, speed, and strength were traditionally considered attractive because they signaled a mate who not only would be a successful provider but who also would pass down genes that would make subsequent generations healthier and better able to protect themselves from threats of various kinds. Although many women still see these attributes as attractive, today we have more abstract concepts of fitness; instead of hunting prowess, higher income is a better indicator of a man’s ability to provide for himself and his family, and big muscles are no longer a sign of strength so much as they are evidence of the kind of financial freedom that allows a person to spend—and pay for—time at the gym. For some segments of the population, physical strength is a luxury, not a necessity, and it is certainly not as closely associated with survival as it once was. The savannahs and rain forests of our ancestors have given way to other jungles, mostly concrete ones, and it is there that testosterone and the winner effect meet Wall Street.

WINNING IN MODERN SOCIETY

Behavioral economist and former hedge fund investor Ben Coates and his colleagues at Cambridge University studied associations between testosterone levels and success in the day trading of stocks. Like all good experimental methods, his was fairly simple: look at testosterone levels at various times during the day and compare them to the success of the investments made. Day trading, as the term suggests, involves the rapid movement of stocks in and out of the market, usually within hours or even minutes. This fast-paced, high-stakes environment mimics a sporting competition or, perhaps even more precisely, gambling at a casino. Since every rise in testosterone “primes” the positive feedback loop, encouraging more risk-taking, a trader who has a lucrative morning would, in theory, have a more lucrative afternoon than a trader who did not experience the early surge of testosterone that encourages him to take more risks as the day progresses.

Coates set out to test this hypothesis in London’s version of Wall Street, known as the City. Coates and his team followed seventeen day-traders at a firm for eight consecutive days. His subjects (all men) were trading real money and in large amounts; the value of each trade varied from £100,000 to £500,000,000 (roughly equivalent to between $120,000 and $650,000,000). Tracking each trader over time allowed each subject to be his own control—that is, the researchers could compare a trader’s average day to the days on which he fared better or worse. The team’s prediction was that, consistent with the winner effect, testosterone levels would rise on the more successful days and decline on the less successful days.

Coates’s findings were as follows: First, on days when the traders’ testosterone (tested at 11 am, before most of the trading was to take place) was above their average daily value, they made more money. Second, on the lower-testosterone days, they lost money. On days with above-average testosterone readings at 11 am, the profit range was between £700 and £800, compared to zero profit on the days the team recorded below-average testosterone levels.5 (The experiment that should have followed but didn’t would have been to send traders home at 11:01 am if they had below-average testosterone levels!)

Now, nobody is going to suggest that success in the stock market depends on testosterone levels, or that those with lower testosterone can’t be profitable traders. The value of this study lies in what it tells us about testosterone, and what it shows us about how the winner effect can manifest in modern society. Whereas Darwin’s description of a “fit” human might not conjure images of a successful day-trader, the concept is the same, and it’s not a stretch to make connections between how testosterone influenced both sexual and natural selection thousands of generations ago and how it functions in communities today.

IS THERE A LOSER EFFECT?

If the winner effect works as a positive feedback loop, ultimately increasing an individual’s testosterone levels over time, then does chronic losing lead to persistently lower testosterone? If so, could this occur on a mass scale and affect entire populations, such as those trapped in or fleeing war zones, living in poverty, or enduring institutionalized oppression?

My own father’s demographic may illustrate the loser effect on a generational scale. He was fond of reminding me that he was born in 1935, smack in the middle of the Great Depression, a year with the lowest relative birthrate on record in the United States. He claims this circumstance led to all manner of economic advantages, such as easier admission into college and medical school (he is a retired oncologist and internist) because of a shrunken pool of applicants. This situation resonates with what Warren Buffet, born a few years earlier in 1930, has cited as the secret to his success: being born in the right place (the United States) and at just the right time.*

I’ve often wondered about the root of this phenomenon. How exactly did economic downturn during the Great Depression affect the nation’s birthrate? Was it because men and women were separated as the men left home to look for work? Were couples more diligent about using whatever methods of birth control they had access to? Or was there some biological process at play—perhaps something like the reverse of the winner effect? Could the wave of despair that prevailed in the 1930s have led to lower testosterone levels across the nation, resulting in higher rates of impotence and lower levels of libido, in turn leading to less frequent copulation and, in the end, fewer babies?

While it is not feasible to measure the average testosterone of an entire population, we can learn more about testosterone suppression in other ways. In 1994 a group of researchers led by James Dabbs of Georgia State University took to the pitch to study pre- and post-game testosterone levels in the saliva of male fans watching the TV coverage of the final of that year’s World Cup tournament, between Brazil and Italy.

Brazil won the match, and within minutes after the game, eleven of the twelve Team Brazil test subjects showed elevated testosterone levels. Most levels increased from their baselines by about 15 to 35 percent, but two of the men experienced an almost 100 percent spike, or twice their baseline level. By contrast, fans of the Italian team experienced a decrease in testosterone levels. Every one of them. And the reductions were similar in magnitude to the increases seen in their counterparts. In fact, two Italian fans experienced more than a 50 percent drop!6

Keep in mind that these numbers were recorded within just minutes of a single loss. Consider some of the chronic stresses many of us face, from economic and emotional worries to life-threatening health issues. Imagine the effect of defeat, subjugation, and deprivation over the long term, and in contexts more serious than a soccer
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