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		Prologue

		“B” POD of the intensive care unit (ICU) at Baystate Medical Center is very bright: intense lights, everything painted in primary colors. Cabinets, counters, and chairs are a sparkling blue, obviously intended to be cheery, not sepulchral. A blue central stripe on the grayish linoleum floor leads us from room to room. There are three ICU pods at this Springfield, Massachusetts, hospital, each with three rooms arranged like spokes around a central station filled with computer terminals. Doctors and nurses come and go.

		The patients in their separate rooms, like sickly fish in glass tanks arranged for observation, are largely slack-mouthed and gray or pale yellow in color. Most are fitted with clear plastic tubes the diameter of vacuum-cleaner hoses attached to their mouths. Most are old and gnarled, with sallow, sickly complexions. Sometimes one can see a bare concave chest or a yellowed foot sticking out from beneath a sheet. None is conversing.

		We are not here to see them. We have come for the star of “B” Pod. We will call her Fernanda, a fifty-seven-year-old woman of Portuguese descent, who looks as though she might have just come back from a day at the mall. Her dark olive skin appears healthy against the sheets. Her features do not show the ravages of suffering or pain. Her eyes are closed beneath the heavy arched eyebrows. She has thick black eyelashes. Her wiry black hair with strands of gray is arranged neatly on the pillow. She has delicate legs and exquisite feet. Her face is serene; her chest rises and falls with the familiar rhythm of normal human breathing. She looks as if she had been put to sleep by a wicked queen in a fairy tale and needs only to be reanimated. Her vital signs, displayed on a monitor in squiggles the bright green of coloring books, are normal. She looks better than I do.

		We are all there, including a group of medical students and interns, to watch Dr. Thomas Higgins pronounce Fernanda brain dead. She had been at work when coworkers found her on the floor and threw water on her face, a tactic that doesn’t work well against ischemic stroke. She probably had a brief headache, says Higgins, then fell unconscious. The ICU doctors at Baystate feel she will not recover. The brain-death team is about to make it official.

		Those expecting space-age equipment, sophisticated brain scans, and the like, won’t find it. The exam is conducted mostly with tools you could find around your home: a flashlight, a Q-tip, some ice water. Her reflexes are tested. A light is shined in her eyes. Her head is turned from side to side. Cold water is squirted into an ear. She is disconnected from her ventilator to make sure she can’t breathe on her own. In less time than my ophthalmologist took to prescribe my last pair of bifocals, Fernanda is declared brain dead. That means she is legally dead, just as dead under the law as if her heart had stopped beating. Fernanda is then hooked back up to her ventilator to keep her organs fresh for transplant. Her heart continues to beat; her lungs continue to breathe. Though dead, she remains the best-looking patient in the ICU. The declaration of her death was more philosophical than physiological. A nurse says, “Whatever it was that made her her isn’t there anymore.”

	
		ONE



Death Is Here to Stay

		
			For all the accomplishments of molecular biology, we still can’t tell a live cat from a dead cat.

			—Lynn Margulis

		

		ARE YOU dead or alive? A dumb question, it would seem. If you’re reading this book, you are most likely alive. You know it, but do those in control know it? Will they acknowledge it? These are no longer stupid questions. The bar for being dead has been lowered. The bar for being considered alive has been raised. The old standards for life—Are you breathing? Is your heart beating? Are your cells still intact, not putrifying?—have been abandoned by the medical community in favor of a more demanding standard. Are you a person? Is what makes you you still intact? Can you prove it? Such concepts were previously the domain of philosophers and priests, but today it is doctors who determine our legal humanity. The dead are also not immune from judgment. A presidential council on bioethics recently determined that some dead people are less “healthy” than others. It is a different world.1

		This is a book about physical death. It began as a simple magazine article more than a decade ago, a report on the state of the art of death determination. I assumed I would find high-tech medical equipment and techniques that would tell us when a human being had stopped living, that would pinpoint the moment that “what made her her” was gone. I eventually abandoned this goal and the article itself. Humans have long lived in denial about their own deaths, but I discovered that this denial has spread to the medical establishment, even to our beliefs about who is dead and who is alive. Our technology has not illuminated death; it has only expanded the breadth of our ignorance. Technology indicates that many of our assumptions about life and death, consciousness and unconsciousness, are wrong. Technology is telling us a great deal about our ignorance, but we are ignoring the information. My focus is scientific information about physiological death, but science and cultural factors often compete in an unproductive manner, canceling each other out. Though we have made technological advances, they often remain unused when it comes to dealing with the dying and dead, so cultural factors—philosophy, ethics, economics, religion—cannot be ignored.

		In the following chapters, you will meet brain-death experts, undertakers, cell biologists, coma specialists (and those who have recovered from coma), organ transplant surgeons and organ procurers, anesthesiologists who study pain in legally dead patients, doctors who have saved live patients from organ harvests, experimenters who have removed the hearts of dead people and restarted them many hours later, paramedics, doctors who have used brain-dead pregnant women as human incubators, pediatric neurologists who have kept the heart of a legally dead boy pumping for twenty years, nurses who care for beating-heart cadavers, ICU doctors who are now subtly pressured into declaring their patients dead rather than saving them, hospice workers, execution experts, veterinarians who put animals “to sleep,” Egyptologists specializing in mummies, doctors who communicate with those in coma and persistent vegetative state (PVS), people who have been frozen alive, doctors who take MRIs of cats while they kill them, doctors who have drained the blood from patients’ heads in the course of brain surgery, lawyers, historians of death, theologians, ethicists, and many others.

		Death, for most people, is not a comforting topic, and thus in the great mass of nonfiction literature devoted to the topic, death is treated as something that happens to someone else. My temptation is to write this as if I were narrating a dirigible explosion (“Oh, the humanity!”). Someone far away, perhaps in New Jersey, is dying. You, the audience, and I, the announcer, are merely witnesses. Let us reject that fiction. You, the reader, will die. If it is any consolation, keep in mind that I will also die. At my age, sooner rather than later.

		During my research, I have spoken about death before groups of people on several occasions: to classes of college students, to groups of senior citizens, to people at dinner parties and other social gatherings. For the most part, those discussions have been disastrous. When I was talking at a dinner about the vagaries of brain death and the fact that our technology cannot ascertain the condition of most of the brain, one woman, a medical doctor, actually rose from her seat and yelled at me. She said that writing about this topic was “irresponsible,” that it would set organ donation back decades. She threatened to “call your editor.” In an undergraduate honors class at the University of Massachusetts, a senior premed major became angry with me when I spoke about patients in persistent vegetative state who show signs of consciousness. Her grandmother was in a comatose state, and her family was confused about what to do. The woman’s estate was dwindling because of her care, and, I gathered, so were the student’s hopes of paying for medical school. The premed student said that her grandmother was no longer “useful.” Those were two remarkable cases, but in general I made people uneasy, even angry. They defended their traditional ideas of life and death to me passionately, forcefully. My protestations that I was merely a journalist reporting facts as I found them, not making moral judgments, was of no consolation. I told the angry doctor that she could yank as many organs as she pleased out of people, and I would not stop or condemn her. I told the student that she and her family could pull the plug on Grandmother and I would not say a word. This just made them angrier. Not everyone was upset with the facts I presented. But those who were, were livid.

		It was years before I figured out my apparent mistake. I assumed the information I was presenting, which threatens traditional views of death, was upsetting them. I now believe that it was something simpler: I was reminding people that they were going to die. Not someone else. Them.

		In 1973, the cultural anthropologist Ernest Becker put forth an unusual thesis. In The Denial of Death, his Pulitzer Prize–winning book, Becker said that humans are like other animals, with an evolutionary drive to survive. “Live! Live! Live!” our genes are screaming at us.2 Unlike other animals,3 however, said Becker, we humans know we cannot ultimately survive, that we will die. This dilemma, he believed, drives us mad. The awareness of our inevitable annihilation combined with our evolutionary program for self-preservation holds the potential for evoking paralyzing terror. Becker stated, “The result was the emergence of man as we know him: a hyperanxious animal who constantly invents reasons for anxiety even where there are none.”4 Becker wrote that man is terrified of death, and deals with this terror by denying death and keeping it unconscious.5 He felt that this terror directs a “substantial portion of human behavior,” according to one researcher.6

		Becker’s hypothesis was wide-sweeping. Death terror, he said, was the primary reason that humans created culture. Our religions, our political systems, our art, music, and literature—all this we have constructed “to assure ourselves that we have achieved something of lasting worth.”7 Becker said that “everything that man does in his symbolic world is an attempt to deny and overcome his grotesque fate. He literally drives himself into a blind obliviousness with social games, psychological tricks, personal preoccupations so far removed from the reality of his situation that they are forms of madness—agreed madness, shared madness, disguised and dignified madness, but madness all the same.”8 Those who delude themselves into believing they have achieved something of lasting worth would include, I assume, people who write books.

		Becker’s theory was intriguing, plausible, and explained much of human behavior. Its only flaw was that Becker had no concrete evidence. As a matter of fact, how would one even go about testing the hypothesis? Terror management was the superstring theory of anthropology—fascinating but not testable.

		Help came long after Becker had resolved, by dying, his own death terror. In the late 1970s, three graduate students on an intramural bowling team at the University of Kansas began discussing death terror while the pins were being reset. Through the years, Jeff Greenberg, Tom Pyszczynski, and Sheldon Solomon translated Becker’s ideas into a formal theory that could be examined empirically. Their work culminated in a series of remarkable “mortality salience” experiments detailed in a 1997 paper.

		Subjects were not told the true purpose of the experiment. Irrelevant questions and reading passages were included to mislead them. Embedded in an opening questionnaire, however, were these directions: “Please describe the emotions the thought of your own death arouses in you. Jot down, as specifically as you can, what you think will happen to you physically as you die and once you are physically dead.”

		Greenberg, Pyszczynski, and Solomon used this and other techniques in different experiments, such as asking subjects to write their own obituaries or flashing the word “death” intermittently on a computer screen for twenty-eight milliseconds. In another case, the researchers used no verbal signals. They simply interviewed subjects in front of a funeral home.9 Control groups received no such death signals.

		At the heart of the experiment were essays, pro-American and anti-American, supposedly written by foreign students studying in the United States but actually written by the psychologists. The pro essays stated that the United States was the greatest country in the world, the land of opportunity and freedom, and so on. The anti essays stated that American ideals were phony and the rich were getting richer, the poor poorer. Those subjects who were subjected to “mortality salience” ranked the pro essayist as extremely likable, and the anti essayist as extremely unlikable. The control group was not nearly so adamant. Greenberg et al. say that those who are made aware of their mortality need to offset their inner terror by defending their worldview and will praise to extremes those who hold the same worldview and denigrate those who hold different values.

		The subjects were not consciously in terror. Corpses were not being embalmed before their eyes. The reminders of their mortality, as mentioned, had come earlier in the experiment. The terror over their mortality simmered unnamed in their unconscious, and they circled the wagons, philosophically speaking, scorning those who opposed their worldview and embracing those who agreed.

		In the most remarkable of this series of experiments, Tucson, Arizona, judges were given legal briefs of arrests for prostitution and were asked what bail they would set. Half had been given the mortality salience treatment (“Describe the emotions that your own death arouses …”), and half had not. The judges who had been reminded of their mortality set bails that were nine times as high. Sheldon Solomon said that no one believed they could influence professional judges to stray from their bail guidelines by reminding them of their deaths. Even Solomon was surprised at the ninefold difference between death-reminded judges and controls.10

		The prostitutes awaiting trial represented threats to the judges’ worldview, and they had to be severely punished and denigrated. The original 1997 experiments have been replicated by more than three hundred other experiments in thirteen countries on five continents. When a person’s unconscious is roiling with death terror, he will strike out at anyone he considers too different from himself, just as he will embrace his own kind more. Christian participants liked fellow Christians more and Jewish people less. Germans sat farther away from Turks and closer to fellow Germans. Solomon says that our cultural symbols are not strong enough to overcome death, so when our mortality salience is aroused, we “typically respond to people with different beliefs, or scapegoats, by berating them, trying to convert them to our system of beliefs, and/or just killing them.”11

		Solomon admits that Becker was “dismissed as an irrelevant clown by academics,” despite the Pulitzer Prize, and that he went over the line by claiming death denial was “the end-all and be-all of a culture.” Greenberg, Pyszczynski, and Solomon also had difficulty getting their work published. It was considered the terrified musings of a morose bowling team. There was little support from fellow professors. As Solomon pointed out, “Scientists said our work was ridiculous. English professors said it was obvious.” However, the 1997 experiments transformed scientific opinion, especially after other researchers replicated them.12

		Greenberg, Pyszczynski, and Solomon gained more attention when they applied their experimental method to voting preferences prior to the 2004 U.S. presidential election. Subjects reminded of their mortality preferred “charismatic” leaders over “relationship-oriented” leaders, who have an egalitarian approach, or “task-oriented” leaders, who simply want to get the job done. A charismatic leader was defined as “a supremely confident leader who has a grand vision and can provide self-worth through identification with the leader and the leader’s vision.”13 Charismatic leaders don’t offer competence or participatory democracy but rather self-esteem. The study was controversial because of the not-very-well-concealed allusions to President George W. Bush, a classic value-driven leader with a mission of defeating evil. With some subjects, the team flashed subliminal 9/11 images. According to this experiment, voters turned out for George Bush not just because he made them feel safe but because he offered the illusion of immortality. He bolstered Americans’ self-worth and denigrated those with different religions or worldviews. Similarly, when such studies were conducted in the Middle East, experimenters found that mortality salience prompted Islamic subjects to think more highly of suicide bombers and to consider becoming bombers themselves.14

		Solomon, who was precociously morbid, became interested in death at nine years old when his grandmother died. The finality of death struck him. “I was not overenthusiastic about death,” he says. As an adult, he has taken his research seriously, personally, and quit his job as a Skidmore College professor for a year to work in restaurants and in construction to think out the problem of mortality. “It brought the message home to me. Don’t squander a moment.” He decided not to squander his PhD, realized that being a professor paid better than washing dishes, and returned to Skidmore.

		Why, you may be asking yourself, given this research, am I reminding the reader of his inevitable death? Am I attempting to make superpatriots of you all? Or to inspire foreign readers to strap on a vest of improvised explosive devices (IEDs) and set themselves off in a Tel Aviv mall? Solomon says that it is the subliminal awareness of mortality, not conscious awareness, that drove his subjects mad. Drawing on Freud’s dictum that making the unconscious conscious allows people to talk about what’s bothering them, Solomon says, “When you remind people of their death, and you keep that thought explicit, you have a small window in which they let go of their defenses.” He compared the technique to Franciscan monks who surround themselves with human skulls, to keep death foremost in their minds.

		When I spoke to college classes, at Solomon’s suggestion I asked students to visualize their own deaths using language similar to that in Solomon et al.’s experiments. (“Please describe the emotions the thought of your own death arouses in you. Jot down …”) Instead of leaving these thoughts to linger unconsciously, I then told them about the mortality salience studies. The classes were no longer hostile, and students were attentive to what I had to say.

		Thus, I may have to shake a skull in your face from time to time. For me, the constant exposure to death has lowered my normally high rate of anxiety. My friends say I’ve mellowed. They ask me why. I tell them, cheerfully, that I’m going to die.

		DEAD CATS

		On a late November morning, at 6:30 a.m., I found our tuxedo cat, Blitz, on the side of the road. He was stiff to the touch, rigor mortis having set in. Still, he looked like himself in life, the forepaws stretched out in front of him, delicately crossed, the hind legs elegantly extended to the rear. He looked like a single frame in a Doc Edgerton strobe photo, frozen in midflight as he attempted to reach our yard before a car reached him. I wrapped him in a towel and placed him on the woodpile. Confused and uncertain after years of studying death, I wasn’t sure if he was dead yet. Our other cat, the older and wiser Flake, came out on the porch. It was common behavior: Flake sniffing the air, pacing nervously, stopping only when Blitz would appear from across the road. I carried Blitz to the porch and unwrapped him in front of Flake. Flake took a few sniffs of the corpse and continued his search. He had no interest in what I called Blitz. Whatever made Blitz Blitz wasn’t there anymore. It was safe, I figured, to bury him. Flake continued his sniffing-the-air behavior sporadically through the next few days, apparently looking for his lost friend, then quit and sank into what appeared to be a monthlong depression.

		“For all the accomplishments of molecular biology,” the biologist Lynn Margulis once said, “we still can’t tell a live cat from a dead cat.” But we can ask another cat. Who are we to ask about ourselves?

		NINE-DAY FRIENDS

		Being a hospice volunteer teaches one not to procrastinate. If you have developed a rapport with a patient, and he wants you to come over to talk, or watch a movie, or listen to music, or meet a friend, you go. Right then. The patients at our hospice in western Massachusetts stay with us on average nine days. Then they die, and we don’t try to stop them. If you get a lunch offer, it’s best not to put it off a week or two.

		We get those patients that the medical establishment—doctors, hospitals, nursing homes—have given up on. Therapy designed to keep the patient “healthy” or alive is suspended. A diabetic wouldn’t take insulin, for example, nor would cholesterol-lowering drugs be in order. Painkillers, such as morphine, are administered freely. Special requests are honored. One woman asked for French toast at 2 a.m. One of our nurse’s aides happily made her a batch. One man, a diabetic, asked for the unthinkable, a giant tumbler of orange juice. Another, with heart and other problems, ordered fried chicken from KFC.

		By contrast, a friend tried unsuccessfully to smuggle a beer to his father who was dying in an ICU. The hospital personnel were furious. The man died a few days later. One wonders how much his life was prolonged by refusing him a beer. It is somewhat relaxing to work at a hospice. Our customers are expected to die. Sometimes we fail, though. One of our unit’s first patients, when pulled off all therapy and allowed to eat anything he wanted, showed so much improvement that he had to be shipped back to his nursing home, where he promptly died.

		The approach of hospice—that death is natural and cannot be avoided—remains an affront to the medical establishment. Our hospice was investigated because no employee authorized to administer morphine was available for a patient in the middle of the night. Rather than have the patient suffer until morning, an assistant administered the painkiller. The state put our hospice on probation for this violation. After all, imagine what could have happened had the assistant slipped up; the patient might have died.

		Even in hospice, though, there are limits to freedom. One cannot smoke, for instance, even outside the building. According to the Centers for Disease Control and Prevention (CDC), the average smoker goes through 500,000 cigarettes in his life. A few more in one’s final nine days is probably not going to make a difference. More restrictive are the limits placed by us, the volunteers and staff members. Overtly and unconsciously, we exert our worldview on the people we are supposed to be helping through their final hours. We make sure that even if our patients do not request a moral inventory of their lives, they are provided one.

		We don’t do this on purpose. In fact, during training we were told that we are not to question a patient’s religious beliefs. If those beliefs provide comfort in the final hours, then let them be. One lecturer told us that the slickest deathbed counselors she ever met were clergymen. But the goal of the clergyman is to win souls for his religion, not necessarily to comfort the patient. That is not our mission.

		Yet how does one jettison one’s beliefs and worldview? I am one of only two male counselors at this western Massachusetts hospice, two oddities among a cadre of dozens of women. Worse, I am a cigar smoker with blue-collar origins, a lover of two-cycle internal combustion motors, and, in general, tragically politically incorrect. One day I got a call from the director. There was a new patient, Thomas, at the hospice. He was dying, of course, but also “mentally ill.” He had taken copious amounts of recreational drugs in his lifetime. He enjoyed heavy-metal music. More troubling, a number of volunteers had complained that Thomas’s behavior was often “inappropriate.” The committee had met to discuss Thomas’s case and decided that I was the most appropriate counselor to deal with Thomas’s inappropriate behavior. This was not a good sign. Like telling you that Dick Cheney needs a hunting companion.

		Thomas turned out to be a delight. He loved many kinds of rock music. Among other bands, we both admired Cream, the short-lived British electric blues group of the 1960s. An amateur drummer, Thomas could discuss the stick techniques of Ginger Baker (Cream), Keith Moon (The Who), John Bonham (Led Zeppelin), and Mitch Mitchell (Jimi Hendrix Experience). This is not all heavy metal, but to the kindly hospice ladies, I suspect anything left of Mantovani struck them as heavy metal.

		Thomas discussed science with considerable knowledge (he had taught it), knew quite a bit about recreational drugs, and was fascinated with Sicily. We were both half Sicilian, but neither of us had visited his ancestral town (Palermo for Thomas, Termini Imerese for me). He said, “Let’s go to Sicily!” I said, “Sure,” and I immediately went out and bought us a guidebook and several maps to plan our tour. I knew that a trip would probably never take place, but Thomas appeared to believe it would happen, and we were told not to mess with a patient’s beliefs, so … A previous patient believed that he had been taken prisoner and that we were his captors, and he threatened the hospice daily with lawsuits. Then one day he believed he was aboard a cruise ship, and his mood brightened considerably. “These are such nice cabins,” he said. “Simple. Not like the last boat I was on.” There seemed to be no need to destroy his illusion.

		Thomas was several years younger than I was and, despite his terminal cancer, had lustrous long dark (dyed, I assume) hair. He looked a bit like Roy Orbison. He was witty. About his Irish-Sicilian heritage, he said, “I’m genetically cursed with bouts of irrational anger tempered by periods of irreconcilable rage.” He told everyone he didn’t “belong here.” Then where? “Barbados,” he said. He asked me if I would write about him.

		“What,” I said, “like a less maudlin version of Tuesdays with Morrie?”

		“Perfect,” he said. “You be Morrie.”

		Hospice was not such a good place for Thomas, with its assortment of spiritual books with pictures of serene, conventional people looking skyward and its geriatric ambience. Thomas, who was hard of hearing, and I once tried to watch a rock-and-roll video. Every female hospice worker who walked through the viewing room, whispered, “Mind if I turn this down a bit?” Soon the volume was down to a setting of 3, not optimum for Neil Young.

		But what was so “inappropriate” about Thomas that I had to be rushed in to deal with it? I’m pretty sure it was the sex. Thomas was dying, but he was still damn horny. His conversation was filled not so much with innuendo as with direct sexual references. He wondered, for example, if I had slept with either of the very beautiful nurse’s aides. I was in my sixties, and they were in their early twenties. (The answer is no.) We talked a great deal about sex, infidelity, love, yearning. Thomas was seemingly proud of a life spent as a “cock master,” in his words. He also missed his wife a great deal. She had evidently left him.

		Thomas, with his love of drugs, loud music, and sex, was not a proper dying person. Here he was, with a life expectancy of maybe nine days, and he was still expected to toe the line. Our society has standards, and it never lets go. As I would learn, Thomas couldn’t let go either. He told me his beloved but absent wife had red hair and green eyes. I concocted a plan, something concrete I could do for Thomas outside of mere talk. I asked Thomas if he would like an exotic dance by a green-eyed redhead. He couldn’t touch her, and she wouldn’t be his estranged wife, but she would have the requisite hair and eyes and probably be younger and prettier. She would also dance naked for him. Thomas was clearly very excited. I said I would look into it. As luck would have it, I knew such a woman, and she agreed, without hesitation, to dance for a dying man. She implied that some incidental touching might be allowed. I announced the good news to Thomas and pondered aloud whether I should try to clear the dance through the hospice director or take Thomas to a neutral location, immune to hospice regulations. My dying patient was torn, but in the end he rejected the dance. He said he would “get in trouble.” I asked, “With whom?” Thomas moved his eyes to take in the entirety of the hospice. I took this to mean that, in his final days, he did not want to elicit the disapproval of the hospice staff. Even in death, we humans are shamed out of being human.

		WILL YOU DIE?

		In the 1980s I fell asleep at a meeting, and upon awakening, I discovered that my boss had appointed me the editor of a new magazine, Longevity. Our motto, “Some of us may never die,” was soon contradicted by calamities suffered by the staff. The publisher, executive editor, art director, and chief writer all died before the age of sixty. The advertising director contracted a mysterious illness15 and disappeared, as did the magazine itself, to the applause of a grateful nation. I was mercifully fired, for, among other things, suggesting a change in the name to Morbidity.

		What I discovered during my brief career in the field of life extension is that it is not an undertaking with a serious future. There are two terms that people often confuse. “Life expectancy” refers to how long an individual, species, or class of object can live on average. “Life span” is the maximum time an object or animal can live under ideal circumstances. For some objects, life span cannot be determined.

		Take my car. At this writing it is twenty-eight years old. The life expectancy of cars in the United States—calculated by the average age of cars at the time they reach the junkyard—is slightly more than thirteen years.16 So my car appears to be freakishly aged. But it is juvenile compared to an 1885 Benz, one of the first cars ever made, still in working condition, that resides in the Deutsches Museum in Munich, Germany. With perfect maintenance, it may never die. Cars, and other mechanical objects, thus have a measurable life expectancy but no determined life span. In practical terms, cars are immortal.

		The same is probably not true for human beings. Unlike that first Benz, none of the first humans born, say fifty thousand years ago, is still alive. Some of their early tools have survived; but they have not. This is because human beings have a firm life span, somewhere between 115 and 120 years. We can improve life expectancy, the average age we survive to, but as yet no progress has been made with life span. There is a cutoff point. It appears we must die.

		When written out, ink on paper, our mortality seems obvious. I’ve met a few people—like my deceased boss17 at Longevity magazine—who literally have not believed they would actually die. In my dead boss’s case, she felt science would find a way to grant her immortality. Her husband, the publisher, once began a sentence, “If I die …” But among the rest of the population who admit to their mortality, most are still in denial, as Becker’s thesis posits. They live as if death is irrelevant. Is a last-minute reprieve possible for those of us who are still alive?

		HOW MANY PEOPLE HAVE ESCAPED DEATH?18

		Let’s take a look at the fate of all the human beings who have ever lived on the planet. Population experts admit they don’t know how many people have walked on the earth, given that no demographic data are available for 99 percent of our species’ tenure on the planet.19 Scientists can guesstimate, however, using reasonably speculative birth rates and life expectancies for different eras. One of the problems: when does one start counting? Who were the first humans? One could go back to 700,000 B.C. when the first ancestors of Homo sapiens appeared, or even back millions of years to the first hominids. But modern Homo sapiens evolved around 50,000 B.C. (probably), and we usually extrapolate from that date. Going back to 700,000 B.C. or before wouldn’t make a significant difference, given that there were so few of those individuals, the human/hominid population having not exploded until the past couple of hundred years. The world population didn’t pass the billion-person mark until 1800.

		The number demographers came up with is 107.3 billion people. Theoretically, that is how many humans have been born on Earth. The number is most likely lowballed. Infant mortality in prehistoric times was estimated at around 50 percent. Scholars admit it might have been much worse and that infanticide might have been epidemic,20 but let’s ignore that for the moment.

		To sum up, today, 7 billion people are alive worldwide. So the bottom line is:

		
			
				
						107.3
					
						  billion total people born on Earth
				

				
						–7.0
						  billion still alive
				

				
						100.3
						  billion people dead
				

			

		

		Death has a big lead. More than 93 percent of all persons ever born have died. About 6.5 percent of us are still holding on. Is the fact that 100 billion out of 107 billion people have died proof that today’s 7 billion will also die? We could be special. In the eighteenth century, the Scottish philosopher David Hume attacked assumptions based on apparent stability. He said that the fact the sun has risen every morning since the formation of the solar system is not proof that it will rise tomorrow. But an Englishman, Thomas Bayes, a Presbyterian minister and amateur mathematician, countered Hume’s skepticism with a paper, discovered after his death, entitled “An Essay Towards Solving a Problem in the Doctrine of Chances.” Bayes’s paper said that one could measure one’s confidence in a single event happening based on past experience of many such events. We use Bayes’s theorem to calculate the probability of any event. We won’t go into the technicalities of the theorem here. Suffice it to say that if the sun has come up every morning for 4.5 billion years (the approximate age of the earth), it will probably rise tomorrow. Likewise, if the previous 100-something billion people have died, the present 7 billion are likely to die also.

		THE TYRANNY OF LIFE SPAN

		Bayes’s theorem is just probabilistic mathematics. It doesn’t account for technological advances. It would have predicted in 1902, for example, that in all probability, man would never fly. The Wright Brothers shattered that prediction in 1903. There is a better reason to assume our mortality than probability.

		The beacon that illuminates our obvious mortality is life span. Automobiles as yet have revealed no life span—no maximum age before giving up the ghost—but human beings have. Our life span is around 120 years. There are claims of people living longer, but none is well documented. A Frenchwoman who died in 1997 supposedly reached 122 years. For those seeking immortality, life span is ominous. It means that no matter how much you floss, how much vitamin C you ingest, or how many colonoscopies you subject yourself to, you will die. Had just one of the previous 100 billion dead humans lived to, say, 5,000 or 1,000 or even 130 years old, there would be hope. It would mean that those yearly mammograms, mole inventories, and regular periodontal examinations might possibly provide immortality.

		When I was in the longevity business, it was undergoing a significant change. Beginning in the 1950s, the stochastic model of aging and death began to erode. Stochastic means “exhibiting random or probabilistic behavior.” Automobiles age in a stochastic manner, and we can increase their longevity via frequent oil changes, valve jobs, and the like. That approach had often been applied to human beings, but for the reasons just discussed, it doesn’t work. Humans age and die in a somewhat predictable, if not well-understood, manner. Such tactics as copious medical tests and diet might delay the stochastic process slightly, but they don’t address the basic problem: humans will die, and our life span appears to be locked in. The fact is, something will kill us eventually. We tend to ignore this fact and thus are susceptible to hucksterism. In 1970, while researching an article on diabetes, I interviewed a doctor at the American Diabetes Association who told me that in the coming decades, diabetes, at that time the seventh leading cause of death, would rise up the ladder of “dread diseases.” The reason? This doctor had concluded that death is inevitable, and as other diseases were treated more efficiently, diabetes was positioned to take their place in the pantheon of deadly diseases. He added that it would be unethical to exploit this phenomenon for fund-raising purposes.

		In 2006 The New York Times ran a series of atypically overwrought articles on the disease, calling diabetes an “epidemic,” “a crisis,” with much hand-wringing over its “awful toll.” The opening article was scarier than The Texas Chainsaw Massacre, beginning with a woman getting two toes sawed off, continuing with a concatenation of horrors that included blindness and deafness, and linking the epidemic to such factors as fewer gym classes in schools, immigration, and cell phones. Hidden deep in the story was another explanation from the CDC: our population is “increasingly comprising older people.”21 That is, as medical science makes inroads against heart disease, stroke, cancer, and other ills, we are living longer and thus become susceptible to other diseases—such as diabetes. The author seemed to feel that it was a paradox that “other scourges like heart disease and cancers are stable or in decline.”22 Exactly where is this paradox? Some deadly diseases decline; others must take their place. Actually, despite apocalyptic publicity from the American Diabetes Association, the disease has moved up only one notch in almost four decades. According to the National Center for Health Statistics, diabetes has moved from the seventh leading cause of death in 1970 to sixth place at this writing.23

		This is not to deny the importance of diabetes, a disease I have had for several years, or the fact that there are bona fide increases due to factors such as diet among children that has prematurely induced type 2 diabetes in many. But should I and my fellow older diabetics fret ceaselessly about this disease? Dr. Sherwin Nuland reports that there is a more relevant danger.

		THE REAL KILLER

		Nuland, an MD and professor at the Yale School of Medicine, is the author of How We Die: Reflections on Life’s Final Chapter, the unsentimental 1994 book that attempted to bring the rough facts about dying out of the closet. “It is not politically correct to admit that some people die of old age,” he wrote.24 When I was a kid, many of my older relatives died “of old age.” Today, a specific cause—heart attack, stroke, diabetes, and so on—must be stated. Nuland is saying that “old age” is in fact the underlying culprit; the proximate causes of stroke, cancer, and heart attack are mere epiphenomena.

		Nuland wrote that when he attended autopsies, seeking to verify the specific cause of death of a patient, he and the dissector would “tend to ignore the familiar panorama of aging that gradually reveals itself with every added stroke of the knife.”25 While cutting their way to a cancer site, say, or a lethal infection, they would traverse a landscape filled with atherosclerosis and atrophy, which, in their focused search for a specific cause, the examining doctors often failed to notice. Death was just waiting to happen.26

		At the Yale–New Haven Hospital, Nuland and Dr. G. J. Walker Smith, the director of autopsy service, studied the records of twenty-three patients between the ages of eighty-four and ninety-five. Every patient had advanced disease in the blood vessels of the heart or brain, and almost all had it in both. In other words, no matter what they officially died from, every patient’s heart or brain was close to failure. Nuland and Smith found that the patients’ bodies were riddled with “incidental” diseases: cancers, aneurysms, kidney problems, urinary tract infections, even gangrene.27 Those were ills that did not officially kill their host bodies but were waiting in the wings should another disease fail to do the job. “The very old,” writes Nuland, “do not succumb to disease—they implode their way into eternity.”28

		EMPTY CHAIRS IN THE SENIOR CENTER

		When I turned sixty, I signed up for a discussion group that met weekly at my town’s senior citizen center. We discussed such things as evolution, the environment, conspiracy theories, futurism, faith, and healing—generally topics both scientific and spiritual. Our members included a doctor, some psychotherapists, teachers, a human resources specialist, a nurse, two actresses, a CIA analyst, two musicians, and a few scientists, one a member of the National Academy of Sciences. The discussion group had a formal name, but some of us referred to it simply as the Geezer Group.

		There are twenty chairs available in the meeting room at the senior center, but one can always get into the group because the chairs are vacated at a furious pace. It might be announced that “Beth Ann won’t be here this week; she’s not feeling well,” to be followed a few weeks later by “Beth Ann’s memorial service will be held …”

		We geezers are cautious. When a new activity—say, a workshop for psychic phenomena or exercise is suggested—members always cite the dangers. One new member said that she felt a pall of fear envelop the room. At my suggestion, we devoted a session to our fear of death. It is less rational for us, one would think, because we have so much less to lose. If we mess up and get ourselves killed, we are risking only a few years of our potential lives, as opposed to twenty-year-olds or younger, who put sixty-plus years on the line every time they take a major risk. We are “those about to die.” We should be fearless, enjoying our lives to the fullest.

		At this particular session, members said they had no fear—because they weren’t going to die. Okay, no one said these words exactly, but the men bragged about how often they had colonoscopies, prostate exams, full-body scans, et cetera. I appeared to be the only man who did not believe that a fiberoptic tube stuck up my behind guaranteed immortality. The women were less into technology and more into vitamin supplements, including heroic doses of fish oil. They were healthy. They seemed not to have noticed the rapidly emptying chairs. Then there were those who took another angle on their fears. The CIA analyst, his girlfriend, and another Christian lady said death didn’t matter because they were going to heaven. Fear triumphed in the end when one woman told of her neighbor who had died from a colonoscopy. The men looked nervous. The women kept gobbling down fish oil capsules.

		WHY DO WE DIE?

		During my brief foray into the science of longevity, I learned that serious researchers had begun to jettison the old stochastic theory of aging. Comparing people to automobiles or other machinery was proving less than fruitful. As mentioned earlier, the “business” of longevity in the past few decades has seen an effort to target life span rather than life expectancy. Leading scientists in the field shared Nuland’s belief that mortality is an inevitable companion of aging and chipping away one disease at a time is futile, like rearranging deck chairs on the Titanic.

		It began to appear that living organisms don’t wear out willy-nilly but are somehow programmed to die. To live is to die; life is an inexorable journey toward death. Longevity research took a sharp turn, and instead of examining medical and dietary techniques, researchers began to ask what causes death itself and to seek out ways to extend life span instead of just padding out life expectancy.

		The most extreme theory was the “death hormone,” a theoretical—and yet undiscovered—substance released by the body that actually kills us. The prime exponent of this hypothesis was W. Donner Denckla, an endocrinologist, who hoped to isolate the hormone and then design an antidote to defeat it. He was unsuccessful.

		There were other theories explaining how death comes about, how it is programmed into our genes or at least is an inevitable consequence of the way the human animal (and others) is wired. Though research has not supplied an explanation of death, it has changed our approach. We have accepted for centuries that death is the default. To die is what happens and would naturally occur to a living thing. Work by Denckla and others reversed the approach. Perhaps death is the unexplained phenomenon; perhaps immortality is the default. Organisms would live forever were it not for some secret mechanism that kills them.

		The pivotal finding in longevity research is what’s now known as the Hayflick limit. Until 1961 biology had virtually nothing to say about aging.29 The standard view was that cells were immortal. In a series of sloppy experiments conducted at the Rockfeller Institute in the first half of the twentieth century, chick cells placed in a culture dish continued to divide unabated when doused almost daily with nutrients. No one is sure how the experimenter, the Nobel Prize winner Alexis Carrel, obtained this erroneous result; one possibility is that when nutrients from freshly killed chicken embryos were added to the cultures, Carrel and his colleagues were inadvertently supplying new cells each time.30

		Leonard Hayflick changed all that. In 1961 he published a paper that revealed that cells are mortal. In fact, they are almost precisely mortal, the now-famous Hayflick limit being fifty. In twenty-five separate strains of cells, Hayflick demonstrated that a cell will divide and replicate about fifty times, at which point it hits a wall—and stops.31 The Hayflick limit, which holds sway over the 100 trillion cells32 in our body, has a lot to do with why we are not like a Benz automobile.

		But why should a cell limit itself? One of the theories put forward, by the gerontologist Alex Comfort33 and others, was the “bad photocopy” hypothesis. One photocopies a document, then it is recopied, and after fifty times it’s a mess—the same thing that happens in games of “telephone” or “Chinese whispers,” in which a statement is passed from one person to another, with either hilarious or disastrous results.

		A modern, and more sophisticated, theory has to do with telomeres, the very ends of the chromosomes in our cells. In bacteria, the chromosomes are circular. A circle has no ends and bacteria can reproduce ad nauseum. Our chromosomes are linear, sticklike. In 1966 the biologist Alexey M. Olovnikov began work on the “end-replication problem”: every time a cell divides, a bit more of the end of the chromosome fails to get copied. The problem struck Olovnikov as he waited for the subway after hearing about Hayflick’s work. I quote Olovnikov’s epiphany from the definitive book on the topic, Stephen S. Hall’s Merchants of Immortality: Chasing the Dream of Human Life Extension:

		
			“I heard the deep roar of an approaching train coming out from the tunnel into the station itself,” he recalled. “I imagined the DNA polymerase to be the train moving along the tunnel that I imagined to be the DNA molecule.” He realized that if the track represented DNA, and the train was the enzyme that copied it, the locomotive would be the front of the enzyme that pulled the copying machinery but was itself incapable of copying the DNA directly beneath it. After fifty such copying operations, Olovnikov figured, the chromosomes would become unstable.34

		

		To which I say, I’m glad Olovnikov wasn’t waiting for a taxi or JetBlue. God knows what kind of metaphor we’d have to deal with. In any case, the telomere problem is the new “Xerox problem.” In all seriousness, this is reasonable work, and something good may come out of it, though immortality, pushed by the theory’s proponents on talk shows (who never look very healthy, by the way), may not be as prompt in coming as the next subway train. Still, given Hall’s reputation for responsible reporting, it worried me that immortality might possibly be around the corner, so I wrote to him asking his prognosis. He wrote me back a reassuring note: “Death,” he said, “continues to be a growth industry.”

		In any event, whether we call this new theory “the Xerox problem” or “the telomere problem,” we’re still back talking about a stochastic process. If the chromosomes had been copied correctly, King Tut might still be alive.

		EVOLUTION

		What does evolutionary biology say about death? The alleged beauty of natural selection is that species select for traits that increase their chances of survival and select against those that decrease their odds of survival. What could be less advantageous than an organism that dies? What could be more advantageous than a species that evolved a better technique of copying telomeres, or whatever it is that would eliminate death?

		Most biologists harrumphed when I asked them, “Why wouldn’t immortality be an obvious outgrowth of natural selection?” One who took on the question, reluctantly, is Theodore Sargent, a retired biologist from the University of Massachusetts at Amherst. He said that immortality would pose some problems: (1) An immortal population would be predominantly old and at a disadvantage whenever youth was favored. (2) Longevity might give some competitive advantage in the short term, but the immortal population might be unable to take advantage of sexual reproduction, which provides diversity, to survive climatic shifts and other disasters in the long run. (3) The old might squeeze out the young—“if only because of physical limits to the numbers of organisms that can occupy a given space.” Sargent went on to say that this could lead to what demographers refer to as a “senile, declining age-distribution” profile, that is, weighted toward the “old”—like the United States today.35

		These are all seemingly logical, evolutionary arguments against immortality. In the short run, not dying would be advantageous. In the long run, immortality theoretically causes problems. As Sargent concluded, “I suppose I’m saying that immortality ‘experiments’ over the long haul may have led to extinctions—and therefore no extant examples.” In fairness to Sargent, I was putting him in an awkward position, asking him what arguments evolutionary biology might put up to justify death as an advantageous trait for a species—how not surviving would benefit survival. Other biologists would not tackle the problem because it is thorny at best, embarrassingly fatal to our modern worldview at worst.

		The problem is that each of the arguments against the advantage of “not dying” is teleological, which is to say goal-oriented. The Greek root of “teleology,” telos, means “end.” Something that is teleological is thus directed toward a definite end or has an ultimate purpose. It requires natural selection to be godlike, to be able to predict the future. Natural selection is supposed to be a simple matter of random mutations. Most of those mutations are harmful to the organism, but in rare cases an advantageous mutation occurs, say, a curved beak that allows a bird to dip into a flower for nectar or a flatter tail that provides a beaver with speed and mobility. Those mutations are selected for, goes Darwin’s respected theory, and become commonplace in a species, helping it to survive.

		A curved beak might one day become a disability, but natural selection has no way of knowing that. Natural selection is like a desperate corporate CEO, worrying about third-quarter profits only and not thinking about ruination down the road. Some species outgrow their food supply and perish, but that does not keep them from evolving toward better reproduction and food-gathering abilities despite the eventual dismal outcome.

		Sargent hints that there is missing evidence. Have there been “immortal” species that died out for the express reason that they were immortal? Perhaps, but no such fossils have been found. (By “immortal species,” I mean a life-form that does not die “from the inside out,” from a deteriorating body; it would still be subject to death from trauma—such as falling off a cliff, drowning, or being shot.)

		We like to make sense of things. We like there to be a nice, smooth narrative to give meaning to our lives and deaths, but there may not be one despite the efforts of neo-Darwinists. Jean-Paul Sartre wrote that if God is dead, it leaves a God-shaped hole in the universe. People fill that hole with whatever’s handy, and in the case of many modern biologists, they fill it with natural selection, a godlike causal process that we hope will explain all of life’s mysteries, including death. We may be asking too much of natural selection, which has plenty to do making beaks bend in the proper direction.

		SENESCENCE

		A very different kind of evolutionary biologist has different ideas on death. I last saw Robert Trivers at a cocktail party in his honor at the home of an Amherst College professor. Trivers had just received an honorary degree from the college. The scientist is always a good interview, having no internal censor.

		A couple of decades ago, one of my writers at Omni magazine, Bill Lawren, interviewed Trivers for a formal Q and A. At the end of the process, Trivers turned to Lawren and said, “The big question here, Bill, is: how much pussy is this interview going to get us?” Spoken like a true Darwinist. Between that time and the cocktail party, Trivers had gotten married, was dealing with melanoma, had mellowed a bit, but was no less blunt. “Teresi!” he yelled at me from across the room. “Have you heard about the Atkins diet?” Trivers was pointing out that I needed to shed some weight, but in fact he also really wanted to discuss the Atkins diet, which he was following—inexplicably, in my mind, because I thought he was too frail to begin with. Trivers seems obsessed with personal attractiveness. It’s possibly an occupational hazard. He studies, among other things, mate selection: what makes a female attractive to a male and vice versa. Omni magazine was owned by Bob Guccione, also the publisher of Penthouse and a master photographer of naked women, and I had worked for Bob for eleven years. Trivers had a theory that breast size was irrelevant to the attactiveness of human females, that it was symmetry that attracted males. He asked if I could introduce him to Guccione so that he could measure the centerfolds to determine breast symmetry.36

		With the death of his friend and collaborator W. D. Hamilton, Trivers remains the most accomplished and most important of the modern neo-Darwinists. Much of what you read about modern evolutionary studies sprang from work by Trivers and Hamilton or has been blatantly ripped off. In the 1970s Trivers wrote five papers in which he applied genetics to behavioral biology, including bird warning calls, cuckoldry, revenge, and sibling rivalry. His Harvard colleague E. O. Wilson, without giving full credit, fancifully popularized Trivers’s work when writing the book Sociobiology, which made Wilson a world-famous figure. Even so, Trivers spoke highly of Wilson to me, only complaining that Wilson had jumped the gun in applying the research to humans. Recently, though, he has shown more pique, telling The Boston Globe that Wilson made himself “the father of the discipline, when he’s really the father of the name of the discipline.”37

		Trivers is a strict neo-Darwinist, believing in natural selection as a kind of perfect engine for evolution, fastidious in its ability to select for advantageous traits in life-forms and to select out disadvantageous ones. He believes there is no such thing as “waste” or random DNA. Every gene has a purpose; nothing is there by accident.

		So I asked him, why do we die? How could natural selection mess up so badly? As mentioned, what could be a better trait for survival than not dying? I thought it was a simple question. He sucked at his drink, preferring, I suspect, to discuss mating strategies or to get back to the Atkins diet. Finally, he said, “Can’t help you there.” He knew of no legitimate work that explains the popularity of death in four of the five kingdoms of life.38 It was hard to imagine that I had stumped Bob Trivers. After a few more sips, he said, “Maybe you’re asking the wrong question.” Trivers’s solution was not that natural selection had made a clumsy mistake in selecting for death but that it had chosen aging, with death as an inextricable consequence. He sent me back to the master, W. D. Hamilton, and his theories on senescence.

		Hamilton, an Oxford biologist, was an important person for many reasons.
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