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Prologue





    AT THE FOOT OF THE BED




    “Your adversary the devil, as a roaring lion, walketh about, seeking whom he may devour . . .”




    —I PETER 5:8




    This book began nearly thirty years ago, when I was training as a neurologist at the University of New Mexico Hospital in Albuquerque. Neurology interns do a year of internal medicine, and I had a Hispanic patient named Joe Hernandez, who was under my care for his diabetes and heart disease. Joe was a weathered man, a laborer who’d spent much of his life outside in the Southwest desert. We quickly formed a bond, although our backgrounds were completely different.




    I had been raised in a modest but comfortable home in the small town of Grand Haven, a conservative Dutch Protestant community on the shore of Lake Michigan, nearly two hundred miles north of Chicago.




    Even as an adolescent, I was fascinated by the study of the brain and knew that I wanted to be a neurologist—not a family doc, cardiologist, or any other medical specialty. At Michigan State, I gravitated toward the emerging field of behavioral neurology, which studies how the brain coordinates the amalgam of thoughts, feelings, perceptions, and memories we call the self. It investigated what happens when you stimulate or disable specific parts of the brain: why, for example, a stroke victim who suffered a lesion on the right side of his brain completely ignored the left side of his body; or why, as Oliver Sacks famously noted, a man could mistake his wife for a hat.




    That was the kind of work I wanted to do. My undergraduate thesis involved chemically stimulating a tiny region of a female rat’s brain and then recording whether she would let a male rat mount her. Like the behavioral neurologists, I wanted to understand how specific behaviors stem from precise locations in the brain.




    Through localizing brain function, the behavioral neurologists had shown that who we think we are is a complicated and rather fragile synthetic process orchestrated by our brains. When something interferes with that process, our reality and sense of self quickly and dramatically fragment. While most of us view our “self” as concrete and coherent, akin to, say, Leonardo da Vinci’s portrait of the Mona Lisa, to a neurologist the self is more like Picasso’s cubist portrait of Dora Maar, his lover and muse: a fragmented amalgam of fractured planes. Or, if you prefer Impressionism, our view of the self is a little like a water lily by Monet: at a glance it looks coherent, but up close you realize its harmonious appearance is an illusion, that the object you saw at a distance is actually a bundle of discrete and unconnected parts.




    It was this fragmentary nature of the self that I wanted to study, which is how I found myself as a neurology intern at the University of New Mexico Hospital, caring for Joe.




    Not long after entering my care, Joe had a massive heart attack and spent more than a week in the ICU. Frankly, I didn’t think he was going to make it, and I was much relieved when he pulled through. I attributed his recovery to his tenacious spirit and sound medical care. But Joe had a very different explanation for why he was still alive, as I learned soon after his discharge when he came to see me for a follow-up examination.




    “Doc, I have a gift for you!” he exclaimed right off and handed over a photo of an incredibly realistic oil painting, a self-portrait. Joe was in the ICU. Bright lights blazed. A battery of medical instruments stood to one side of his bed. Intravenous bottles hung above him; tubes fed into both his arms. Although it was clear that he hovered between life and death, Joe had depicted himself as awake and alert.




    At the foot of his bed stood Satan, a devil with horns in a red robe.




    “He had come to claim my soul,” Joe explained. “But look, here is my guardian angel.” An angel with a halo and wings outstretched stood between Satan and Joe.




    “The devil, he was stronger,” said Joe. “He was about to take my soul. And then my savior Jesus appeared and the devil vanished. I was greatly relieved, for then I knew my health and soul were safe, and I would be allowed to remain on earth a little while longer. Jesus came to save me. Doctor, it is a miracle!”




    “Perhaps it was a dream,” I suggested as gently as I could. I judged Joe’s near-death experience to be a quaint blend of cultural myth and illusion. My training in neurology told me that he had been hallucinating. Joe, however, was adamant: his experience had been absolutely real.




    I often thought about Joe’s painting in the following months. What struck me was the vividness and intensity of the experience it portrayed—characteristics that sharply distinguished it from common illusions or dreams. Even at the beginning of my career, I knew that patients, in retrospect, typically recognize hallucinations for what they are: hallucinations. But Joe was firmly convinced that a battle for his soul had really occurred in the ICU.




    I knew that the brain that fuses Monet’s strokes of color to perceive a water lily was also responsible for the hyperrealistic image Joe saw when he was close to death. As a fledgling neurologist, it was natural for me to take the same tack as Picasso and deconstruct the brain processes battling for Joe’s soul. What was the locus of brain activity responsible for what had clearly been for Joe a deeply important religious experience?




    In the late 1970s, neurology had little or nothing to say on these points. Why was that? I wondered. I filed away these questions and practiced conventional neurology, focusing on diseases of muscles and nerves. But I came to realize over the years that the power of Joe’s experience had made an indelible impression on me, and the questions it raised about the nature of brain activity near death persisted. I kept my ears tuned for other experiences like Joe’s, and, to my amazement, I found these or similar experiences were common among neuroscientists and respected physicians in other fields, who were often left shaken by them, guarding them closely and divulging them somewhat reluctantly, as if they were kooky anomalies, shameful secrets that ran afoul of science. I began to collect these stories into what I thought in a vague way might one day become a book. And I continued to puzzle over why, aside from an occasional sporadic report, neuroscience dismissed near-death and what I had come to see as other related experiences: out-of-body events (which occur in one in twenty people), visions of dead relatives or spiritual teachers, and a pervasive sense of bliss that often has to do with feeling union with God or the universe: a feeling that has been called “oneness.”




    The way spirituality manifested itself in the brain was largely ignored—even derided—by my peers. There were reasons for this, of course, but the roots of neurology’s derisive attitude toward the spiritual came about relatively recently, when neurology and psychiatry split into separate disciplines in the early twentieth century (people often forget that Freud began his medical training as a neurologist). Psychiatry took purview on subjective experience and mind, while neurology and neurologists focused exclusively on the physical brain.




    The willful ignorance and offhand dismissal by neuroscience of such a significant part of human experience struck me as particularly egregious in the 1990s, the “Decade of the Brain,” when the technology that allowed us to visualize the living brain was exploding beyond anything we could have hoped for or imagined. Functional MRI and positron-emission tomography (PET) scans permitted us, for the first time, to see how the brain worked and where it was active or inactive as it performed tasks such as speech, memory, complex thinking, body movement, sex, and dreaming. Our ability to “localize” brain function and regions important to subjective experience advanced by leaps and bounds.




    The questions posed by Joe’s painting were still with me: Was it possible to investigate the physical brain processes underlying near-death experiences and other spiritual events? Could we detect what parts of the brain were active in experiences of awe, religious visions, and what are sometimes called higher or altered states of consciousness? What was the neurological basis of religious belief—or doubt—for that matter? Did we now have the tools to begin to scientifically understand the experiences that give meaning and purpose to so many people and which have played such an enormous role in shaping our history and culture?




    As is so often the case with science, I was not pondering these questions alone. Although neurologists were hesitant to study near-death or other spiritual experiences, unfortunately that was not the case with specialists in other fields. I watched with both wry amusement and professional concern as cardiologists, radiologists, and cancer specialists speculated wildly about brain activity during near-death experiences. I was dismayed when their misuse of science led to what I knew were misunderstandings and myths: people returning from brain death miraculously intact, or near-death experiences that proved God exists and we are all headed for an afterlife.




    It was hardly coincidental that all this heated speculation about near-death experiences took place against the backdrop of our ongoing culture wars. There is a widening schism between people who think God is an anachronism and regard all spiritual experience a dangerous delusion and those who consider religion the core of their lives.




    Watching this painful national drama play out from my position as a health-care executive, researcher, clinician, and professor at the University of Kentucky, I was determined that someone strongly based in neuroscience, who knows how the brain works, should try to explain the nature of spiritual experience, not explain it away. The question Joe’s experience had posed, along with all the other accounts of near-death experience I had collected over the years, it seemed to me, might be the key to unlocking at least some of the brain processes behind this tremendously important part of our humanity.




    Of course I was not the first person to try to locate the divine or the soul in the brain. That quest probably goes back to the dawn of human evolution. There is convincing archaeological evidence in a wide spectrum of prehistoric societies of trepanning, crude brain surgery to open the skull. We are fairly sure this had to do with early man’s exploration of the relationship between the spirit world and the brain.




    The Greek father of modern medicine, Hippocrates, was an early proponent of what has proved to be a very popular idea: locating the spiritual in the cerebral cortex, the large, convoluted, lobed, walnut-shaped part of our brains that sits under our skulls. The cortex is the brain’s most highly developed and recently evolved structure, responsible for language production, memory, reason, problem solving, and what neuropsychologists call “executive decision-making”: the qualities that most clearly distinguish us from other animals.




    Descartes disagreed with Hippocrates. He identified the pineal region as “the seat of the soul,” the transducer that brought the divine, immaterial aspects of the universe into the material realm. It’s interesting that modern neurology calls the pineal our “organ of darkness.” Billions of years ago in amphibians and reptiles, it was a patch of photosensitive cells on the top of the head, a “third eye” that in the course of evolution dropped down into the skull in birds and mammals and is now responsible in human beings for the production of melatonin.




    Descartes notwithstanding, the bias toward the cerebral cortex as “the seat of the soul” continued through the nineteenth century. Neuroscience giant Paul Broca, the father of modern localization, was entirely consumed with the cerebral cortex, and that emphasis continues in the field today. Understandably so. The cortex puts so many elements of human experience together.




    I shared this bias as I began in earnest to look for a scientific approach to understand Joe’s ICU experience, but my particular academic orientation gave me a very different perspective. You might say I tended to think outside the cortex. My emphasis had been on the brain regions and processes that control the autonomic nervous centers: the heart and lungs, which are tightly linked to emotions and our survival reflexes. These are in the more primitive parts of the brain, the brainstem and limbic system. As a neurologist, I was coming from the bottom up rather than the top down. This, by the way, is an approach to human nature pioneered by William James—the towering nineteenth-century American philosopher and psychologist—that had largely fallen by the wayside in the ebb and flow of scientific ideas and emphasis. We shall hear more about James, author of The Varieties of Religious Experience, later; for the moment, suffice it to say that my orientation toward the brainstem, identified in the ancient Chinese philosophy of Taoism as “the Mouth of God,” was fortuitous. Chance, as they say, favors the prepared mind.




    Early one sunny summer Sunday morning in 2003, I was sitting in front of an open window, perusing Life After Life, a seminal work on near-death experience published in 1975 by psychiatrist Raymond Moody. The book’s case studies focused on people who felt that their near-death experience had given them a glimpse of heaven, God, or some other manifestation of a spiritual reality that underlies our physical lives. I was surprised and disappointed at what few medical facts Moody provided, although this disappointment was tempered by the pleasure of reading his nonjudgmental retelling of these extraordinary tales. I analyzed each narrative with the eye of a clinical neurophysiologist, hunting for clues as to how the brain worked during these experiences. Something extraordinary happened to me as I read about the case of Mrs. Martin, who described her experience to Moody during an unexpected cardiac arrest:




    “I heard the radiologist who was working on me go over to the telephone, and I heard very clearly as he dialed it. I heard him say, ‘Dr. James, I’ve killed your patient Mrs. Martin.’ And I knew I wasn’t dead. I tried to move or to let them know, but I couldn’t.” (Italics mine.) As I read this passage, I was struck by the way that Mrs. Martin appeared to be awake and fully conscious of the world around her, just like Joe, although her muscles seemed to be paralyzed. There was no reason to believe she had received paralytic drugs. So I asked myself: what natural physiological process could have caused her precipitous, total, yet temporary paralysis?




    Suddenly, it struck me: we all experience paralysis many times each night, during that period of our slumber when our eyes move rapidly beneath our lids, as if watching events before us. It is called the rapid eye movement stage of sleep, familiar to everyone who studies the brain. We call it the REM state of consciousness.




    My breathing quickened. I became light-headed. A cascade of tremendously exciting associations immediately followed that caused my heart to pound. I quickly saw many of the hitherto-mysterious and key elements of near-death experiences sliding, like pieces of a puzzle, smoothly into place.




    I knew that not only did the REM state explain Mrs. Martin’s temporary paralysis, it also pointed directly to the light that beckons toward eternity or expresses the divine and is one of the best-known features of near-death experiences. “Going to the light” has become a cultural cliché and the subject of both parody and reverence.




    Light, as I was well aware, appears to us often in the REM state, when our visual system is strongly activated. As we enter REM, electrical waves propagate from deep in our primitive brainstem upward to visual regions in the cerebral cortex, including the occipital lobes in the back of the head, each about the size of a half fist, where visual pathways terminate from the eye.




    Could this light also be the light of near-death experiences, coming from the same parts of the brain? With death approaching, what if we were overtaken by REM paralysis, our visual system stimulated to produce light, and the dreaming apparatus in our brains triggered—all while we were consciously awake and in a state of medical crisis? REM consciousness and wakefulness blending into each other as death approached could explain many of the major features of near-death experiences.




    I assembled a research team of neuropsychologists to test my hypothesis that connected REM to the near-death experience. We collected one of the largest numbers of research subjects with near-death experiences ever compiled and compared their sleep experiences to the experiences of other people matched by gender and age. What we found intrigued the scientific community and sparked international media attention.




    At some point in their lives, those people who have had a near-death experience were also very likely to have experienced some aspect of REM sleep intruding into their everyday waking world. During the transition between being awake and being asleep, many of our research subjects found that they had become momentarily paralyzed or had visual or auditory hallucinations (roughly a quarter of us will experience what we call REM intrusion).




    This meant that the brain mechanism that flip-flops us between REM sleep and wakefulness was different in people who have had a near-death experience. Instead of passing directly between REM sleep and wakefulness, their brains are more likely to fragment and blend those states of consciousness. Paradoxically, when this happens, they find themselves awake and in the REM state. They experience light and out-of-body sensations. They are conscious yet unable to move. They participate in stunningly imaginative narratives. All these key features of the near-death experience could be traced to REM.




    It is well established in neurology that the mechanism with its flip-flop switch is either in the REM-on or REM-off position well over 99 percent of the time, although on rare occasions, and not in everyone, it gets stuck somewhere in between. This is precisely what we saw happening in our research subjects.




    For the first time, our research gave us insight into how the brain works during a near-death experience; we had a hypothesis that could be scientifically tested and confirmed. Although I knew our research was provocative, I was stunned at the furor it created in the popular press. It seems we want to know, but we don’t trust what anyone else says about our most personal spiritual experiences.




    In the following pages, I describe my ongoing research into near-death experience and what I see as related spiritual events: out-of-body experiences, feelings of rapture or nirvana, mystical “oneness,” and visions of saints or the dead. I show how activity in the primitive brainstem, working in tandem with the limbic system, the most ancient area of our recently evolved cerebral cortex, leads to a variety of spiritual experiences.




    I expect my work to continue to generate controversy. On one hand, the link I have made between REM and the near-death experience upsets those who see such experiences as a revelation of the afterlife or proof of an underlying web of consciousness or the existence of God. For these people, my work puts near-death experiences uncomfortably close to dreams—in other words, experiences that aren’t real. On the other hand, my work also irks some die-hard atheists, because it inextricably links spirituality with what it means to be human and makes it an integral part of all of us, whether our reasoning brain likes it or not.




    Our spiritual experiences have instinctual qualities, originating in the most primitive parts of our brains. They appear intertwined with the brain’s limbic structures, which produce feelings and emotions. My research sheds new light on the irrational, primal nature of spiritual experience and religion.




    But I do not believe the primal brainstem and limbic system are the be all and end all of the spiritual. Although the basis for our spirituality can be primal, what we do with it is another matter. The future neuroscience of the spiritual may help us distinguish the primal roots of our spiritual impulses from the associations, imagery, and thoughts they induce in “higher” brain regions. We may finally begin to understand how the spiritual has shaped the cerebral cortex.




    This book is only a beginning. The field of spirituality and the brain is in its inception. Each of us, on our own, must find spiritual meaning and value. This is one of our greatest burdens, but it is also one of our greatest opportunities. In the end, understanding the neurological foundation of spirituality is necessary for a contemporary understanding of what it means to be human.
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    WHAT IS A SPIRITUAL


    EXPERIENCE?




    
FROM FEAR, TO PINBALL,


    TO FIELDS OF DAISIES





    “And his pure brain, which some suppose the soul’s frail dwelling-house.”




    —SHAKESPEARE, PRINCE HENRY IN


    King John, ACT VI, SCENE VII




    “All mental processes, even the most complex psychological processes, derive from operations of the brain.”




    —ERIC R. KANDEL, NEUROSCIENTIST,


    NOBEL LAUREATE




    It happens in the brain. We may never understand everything about spiritual experiences: there are things about them that may not, in a philosophical sense, be knowable. However, our spiritual experiences depend, as Shakespeare sensed and Eric Kandel writes, upon the operations of our brain. Whether we’re believers or nonbelievers; whether we believe, as Joe did, that we have actually witnessed Christ and Satan battling for our soul or think that it was merely a hallucination; whether we think the brain creates an illusion of God or believe it is a receptacle for something untouchable and absolute, we should be able to agree the brain is the seat of spiritual experience.




    Lilah, my sister-in-law, has pointed out to me that what the brain is doing during spiritual experience may not, in the end, really matter—it’s what the experience means to us, how it impacts our lives, that’s important. This was driven home to her when her father, Jack, had a series of heart attacks. During one of them, he went into cardiac arrest just after he was placed, awake, on the operating table.




    “He told me that he left his body and felt himself moving toward a warm, glowing light,” said Lilah. “He felt a great sense of calm and absolutely no fear.”




    It’s interesting that as is the case with many people who have this kind of near-death experience, Liliah reported that Jack wanted very much to remain in this place of serenity and warmth. In Jack’s case, he was drawn back into his body as he saw himself being shocked back into life by medical personnel with paddles.




    “Dad was never a religious man in the traditional sense,” Lilah told me. After his experience “he lived with a vengeance, doing exactly what he wanted without any fear of dying. He never set foot in a church. He exuded strength and independence.” Nonetheless, she said, her father took great comfort in knowing that “dying would be peaceful and he would return to the ‘good energy’ that he had experienced when his heart had stopped.




    “It really doesn’t matter what the brain is doing,” she said. “Even if what Dad experienced was some sort of illusion, I’m thankful for it. Not only did it help him, it took away my fear that he would suffer at the end.”




    Although Jack wasn’t a religious man, the family agreed that he had a spiritual experience. But what about it, exactly, made it spiritual? The word “spiritual” is bandied about today and means different things to different people. It originates from the Latin word spiritus, meaning “breath or life,” which makes sense since our breath, an unseen but vital force, animates us. “Spirit” can be, on one hand, a synonym for the living soul; on the other, the ghost of a person who haunts the world after death. It can mean courage, determination, and energy: “That thoroughbred horse has great spirit!” for instance. Or it can signify mood, such as “the spirit of the occasion.” It can point to a deep principle, such as “the spirit of the law.” Or it can represent the divine with a capital “S”: the Holy Spirit.




    The term “spiritual” is generally applied to any human essence connecting us to an unseen world that defies scientific measurement but which we nonetheless believe and feel exists, leaving traces here and there. It can refer to anything transcendent or something that deeply moves or transports us and connects us in one way or another to something larger than ourselves. And it is this last transcendent sense of experiencing something beyond us that I will focus on when we talk about spiritual experience.




    From the standpoint of a neurologist, understanding the range of spiritual experience and the ways it might manifest in the brain is daunting. Following are some of the questions I asked myself as I collected cases of spiritual experiences over the years:




    What triggers spiritual experiences?




    What determines their duration?




    What makes them more or less intense?




    What brings about their end?




    What does a person recall or forget about them?




    Is there a set of unusual “symptoms” that leads to them?




    Do “symptoms” not usually associated with the spiritual—sweating, pain, nausea, or changes in visual or auditory perception—appear in a significant number of cases?




    Are they more likely to occur in a certain posture?




    These questions look for patterns and overlaps in brain function in seemingly different types of experiences. Let’s consider two cases that I think most of us would agree have spiritual elements. Yet they had very different triggers, and the mood of each is remarkably different. They sharply contrast in psychology, neurochemical influences, and how “the spiritual” was perceived.




    Fear, Crisis, Then Revelation




    When Cliff, a rehabilitation physician in Kentucky, heard from a colleague that I was collecting case studies of spiritual experience, he contacted me and told me his story. He had a patient, a nineteen-year-old male, who was walking home drunk from a college party one Saturday night when he was struck by a hit-and-run driver, suffered a severe brain injury, and was comatose for several weeks. When he regained consciousness, he was partially paralyzed and was referred to Cliff for rehabilitation.




    “Although he eventually recovered sufficiently to ambulate with assistance,” said Cliff, “his parents were heartbroken and furious that their son had been injured. For some reason, they directed their anger at me over a minor complication in his recovery and sued the hospital, a suit that was eventually withdrawn because, frankly, it was baseless. Although I knew I hadn’t done anything wrong, I had to go through several heated meetings with the parents where their lawyers pushed me pretty hard. The hospital’s legal team was there as well. My professional reputation was on the line.”




    As a medical staff leader, I am often called on to step into just these types of crisis situations between physician and patient (or the patient’s family). I know how explosive and frightening they can be for everyone involved.




    Cliff said that before one of the meetings with the family he was really keyed up. “My heart was racing,” he recalled. “I felt light-headed, in a sweat. We waited and waited for the family and their attorney to show up. I felt unbearably tense. Finally, they called to say they couldn’t make the meeting. The oddest thing happened. I felt a tremendous release and abruptly entered a fugue state. I felt dissociated, removed from immediate reality. And then, out of the blue, I was consumed by doubt. Did God exist? I struggled with that uncertainty. My doubt led to feelings of deep religiosity—a major connection to something larger than myself, the feeling that I had had a transcendental insight into the nature of things, and a deep conviction about God’s central role in the world.”




    Cliff said he had a “brightening of vision” as though his vision had “intensified.” He described his vision at the beginning of the episode as “washed out.”




    When the experience began, Cliff was standing. People around him realized he was acting abnormally, and they quickly ushered him to a back room, where he sat down. He was sweaty and flushed. His blood pressure was highly elevated, which persisted for some time, and his pupils were enlarged.




    Cliff was “in and out” of his fugue state for about forty minutes. This was a singular event: he had never experienced anything like it and it didn’t reoccur. Neurological testing, routine after unusual “spells,” with or without spiritual content, confirmed that Cliff’s brain was healthy.




    Cliff’s experience seems obviously spiritual on first glance, but what makes it so? It wasn’t spiritual because Cliff was thinking about God. I can think about God right now, but I am not experiencing anything like Cliff’s crisis of faith and subsequent epiphany. Cliff had thoughts of God with very powerful feelings, which led to an important insight—a profound inner truth about the nature of God. This was by no means an intellectual process.




    What caused Cliff’s experience? Why did it take the form it did? Why was it so singular, without precedent or recurrence? Cliff’s clear physiological changes offer important clues into what was happening in his brain. An unpleasant legal situation with attorneys present in a hospital conference room may seem like a strange setting for a transcendental experience. You might think that down the hall in the ICU where patients like Joe lie near death is where spiritual experiences should occur. Yet it may not be the magnitude of danger that ignites spiritual experiences in the brain—abruptness, buildup, or release of fear may be the key triggers.




    Religious readers may at this point respond, Well, the trigger was that God chose that moment. Maybe so, but if there is a pattern here, it is a scientist’s duty to seek and discern its underlying principle.




    Let’s take a look at another spiritual experience under conditions that are very different from those that may have triggered what happened to Cliff. Some readers may find its authenticity dubious.




    Pinball and Absolute Power




    When I was a neurology resident in training at the University of New Mexico, I worked with Dave, an intern rotating with me on the neurology service. As part of his training in internal medicine, Dave was required to learn how to care for neurology patients, and as the senior neurology resident, I was responsible for teaching and supervising him. We sometimes finished our duties early and sat out of the way at the nursing station, drinking coffee and talking about patients, sports, and, of course, the nurses.




    One day our conversation took an unexpected turn. I’m not sure how we got on the topic, but I found myself telling this talented young intern that I was on the lookout for cases of spiritual experience. Perhaps sensing my clinical, nonjudgmental approach, Dave said that when he was an undergraduate student at the university he had had what he considered to be a spiritual experience, although I might think it was odd. He had been finishing up his pre-med studies one Friday in May when his friend Will arrived from New Mexico Tech in Socorro, some eighty miles south of Albuquerque.




    “Will’s classes had ended for the year, and we were both ready to party,” Dave rather sheepishly confessed. “We dropped some acid and smoked some grass. Then we went out to a pinball arcade down the street. After a short warm-up, we headed to our favorite machine.”




    Dave hesitated. I reassured him that important medical facts were often uncovered in the most unusual ways and from the most unlikely sources. Sensing that my interest was genuine, he continued: “The pin-ball machine was located just below a large speaker suspended from the wall that pounded out tunes. The machine had multiple levels and two sets of flippers. It released more than one ball. Will was at the controls, working the flippers and bumping the machine to keep the heavy silver ball in play. The ball streaked around, hitting targets and racking up points. The machine released a second ball, and then the action really heated up. The Who song ‘Won’t Get Fooled Again’ blasted from the speaker overhead. Then the most amazing thing happened—the two balls began to repeatedly hit the bumpers and flippers in perfect synchronicity with Pete Townshend’s power chords.”




    The nurses were busy about their duties, but one or two looked over curiously as Dave became animated in the telling of his tale. He continued in a lower voice. “Will kept the ball in play in precise syncopation with the song’s guitar solo. The amazing synchronicity reached a kind of climax of perfection as Roger Daltrey belted out the line, ‘Meet the new boss, same as the old boss.’ When I heard those words I had the instant, overwhelming sense of being swept up into the absolute and infinite power controlling the universe—the ‘Boss’ who is in charge of everything and never changes.”




    “How long did that experience last?” I asked.




    “A few seconds. The ball was rocketing around the table. Will’s run abruptly ended when the ball shot between the flippers on cue with the music. We looked at each other, realizing that we had witnessed an extraordinary event. I don’t know if Will had the same experience of absolute power and truth that I had. But he had been aware of the same stunning harmony between the elements of the song and the rhythm of the ball.”




    “What do you think about the experience now?”




    “I’m not sure. I know that I touched something special, something that remains profoundly true for me even today.”




    No one would have suspected that Dave, who appeared so traditional, had such a past. He was professional in dress and manner, and I found him reliable and hardworking. I offered him little feedback. I was focused on taking the story in, gathering information. Later in the day I thought that I should have offered him more appreciation. He had opened up to me about a very private event.




    Let’s assume the synchronization between ball and music was not real. Dave touched something special through the coincidence of pinball movement, music, and lyrics that was transformed by drugs into something transcendent. Would my colleagues in neurology then (or now) agree that Dave’s was an authentic spiritual experience even though it was probably drug-induced and neurochemically enhanced? Do “artificial” triggers or enhancements matter when we evaluate the authenticity of spiritual experience? Or is the transcending experience all that really matters, as my sister-in-law Lilah might say?




    A Resurgence of “Subjective” Science




    I approach Dave’s and Cliff’s experiences with a clinician’s eye; neither were transported to “another world” or saw archetypal figures the way Joe did. They did not experience Jack’s “light.” Although the circumstances were different in both cases, their spiritual experiences occurred when they were standing and awake; they both felt something powerful beyond themselves.




    The Greeks, especially Hippocrates, introduced the art of clinical observation. As doctors do today, they listened to a patient’s symptoms and examined the body for telltale signs of injury or disease. They collected cases, organizing and categorizing them. This formed the basis of Western medicine for two thousand years.




    As a method to investigate and understand disease, the art of clinical case studies peaked in the nineteenth century. Neurological pioneers sometimes sound like their fictitious contemporary, Sherlock Holmes, in what were the first modern descriptions of many diseases of the brain that we recognize today. In London, John Hughlings Jackson studied complex epileptic spells and alterations of consciousness, which he called “dreamy states.” Jean-Martin Charcot’s renowned descriptions of neurological disease, culled from subjects in a huge asylum in Paris, lured a young Sigmund Freud from Vienna. It was Charcot’s cases of “hysteria” that eventually led Freud to study the psychological mind and found the field of psychiatry, which is tightly linked to neurology (in the United States today, psychiatrists and neurologists are bound to the same professional organization: the American Board of Psychiatry and Neurology). Paul Broca, another eminent Parisian neurologist, discovered through the detailed study of his patient “Tan” that spoken language was localized to the left side of the brain. Although Broca’s patient’s true name was Leborgne, he was known as Tan because that was the only word he could say for his name.




    Until recently, clinical description has largely withered from its peak. Modern medicine emphasizes disease mechanisms, objective data, and technology, which, until recently, tended to keep patients at arm’s length. Today, ironically, it is machines that are spurring a renaissance in the neuroscience of first person experience. Special MRI scans image our working brains. They are based on the principle that activity in any given brain area increases blood flow, which these scans show with remarkable precision.




    While these images can be truly dazzling, we must recognize their limitations. Much important brain cell activity is not reflected in blood flow. Cell clusters—that are important during a spiritual experience, for example—may be too small to register on an MRI. Also, the MRI may not be able to detect when parts of the brain shut down and are inhibited from action, which is one of the fundamental ways our brain work.




    What if the neuroscientist is mistaken about what a research subject or patient is thinking, feeling, or dreaming at the precise moment the image was snapped? Mary Helen Immordino-Yang and her colleagues used MRI technology to detect feelings of admiration and compassion. Subjects listened to true stories meant to evoke these feelings while undergoing scans. Activity was shown in characteristic regions. But unless the subjects actually experienced and faithfully reported these emotions to investigators, the MRI findings would be meaningless.




    In a similar experiment, investigators Sam Harris, Sameer Sheth, and Mark Cohen at UCLA looked for the brain’s circuitry for belief, disbelief, and uncertainty. Subjects responded to questions on mathematics, autobiography, and religious topics. The brain regions activated included the prefrontal, important in self-perception. Interestingly, the default brain state is belief. It takes more brain activity to work out if a statement is false than it does to decide it’s true. The same investigative team found the prefrontal region had a stronger signal in Christians than in non-believers when both were asked questions about God and Virgin birth.




    Of course a neurologist expects to find brain regions corresponding to belief. But does the brain process religious belief in the same way as it does nonreligious belief? Is believing that Moses received the Ten Commandments on Mount Sinai any different to the brain than believing that Apple computers are superior to Dell?




    While these findings are fascinating, they remain true if and only if the subjects whose heads are in the MRI scanner faithfully report their subjective experience. What is true for admiration, compassion, belief, and disbelief is particularly true for spiritual experience. We must be sure that a person is having a genuine spiritual experience at the exact moment the MRI image is taken if we think that the activity we see on the scan is meaningful. This requires that the spiritual experience be precisely identified and measured.




    In those few moments when neuroscientists think and write about spiritual experience, they nearly always begin where William James left off. He remains one of the masters of psychological observation, from the nineteenth century, when that art was at its zenith.




    Spiritual or Religious Experience?




    James, author of The Varieties of Religious Experience, published in 1902, was the oldest son in an extraordinary American family. His father, Henry Sr., was a wealthy and influential nineteenth-century intellectual and theologian. His younger brother, Henry James, was a great American novelist; Ralph Waldo Emerson was his godfather.




    William, a physician, never practiced. He spent his career writing and teaching at Harvard. His students included Theodore Roosevelt, George Santayana, Gertrude Stein, and Walter B. Cannon, the scientist who, as we shall see, discovered the physiology of life-threatening crisis crucial to the biology of near-death experiences. James’s curiosity and experimental daring led him to investigate subjects—including religion and spirituality—that were often dismissed by the scientists of his day. He influenced modern ideas of consciousness; in fact, it was James who coined the term “stream of consciousness,” which had a profound impact on both the emerging science of psychology and on Modernist authors such as James Joyce, Virginia Woolf, and William Faulkner.




    Many of James’s ideas on science and spirituality are the foundation neuroscientists continue to build on. Particularly important is The Varieties of Religious Experience. Michael Trimble, an expert in both neurology and psychiatry, calls it “the most revealing investigation into the psychology of religion ever attempted.” The first chapter, titled “Religion and Neurology,” shows James’s early recognition of the important relationship between the cerebral and the ethereal. Most of James’s contemporaries looked askance at this connection—both scientists and spiritualists. James titled the book Varieties of Religious rather than Spiritual Experience probably, at least in part, to distinguish his subject from the popular nineteenth-century “spiritualist” movement of mediums and clairvoyants, which was rife with charlatans. James did attend séances held by leading mediums; he wanted to see for himself if they opened a “subliminal door” into the reality of an unseen universe, “a wider world of being than that of our everyday consciousness.”




    Today, when speaking about a personal experience, people often use the word “spiritual” in the way that James used the word “religious.” Historically, much of what would now be spiritual experience happened within established religions (the word “spirit,” for example, is referred to throughout the Judeo-Christian Bible). But with the ascent of secularism in the late nineteenth and early twentieth centuries, the word “spiritual” acquired meanings outside of organized religion.




    In this book, “spiritual” refers to direct personal experience, regardless of social context. Distinguishing the spiritual from the religious can be difficult, but restricting “religious” to a collection of brains in social contexts (such as being in an organization with traditions, customs, doctrines, and creeds) allows us to focus on the spirituality in individual brains.




    So what makes a personal experience spiritual? For William James it was “the feelings, acts, and experiences” of individual people who in their solitude understand that they have touched “whatever they may consider the divine.” This definition is both inclusive and expansive. It means many things to many people.




    But an implicit and essential feature of spiritual experiences is that they are exclusive to individuals and are not shared directly with others. While members of a group may simultaneously reach ecstatic states (in a revival tent, for example, or when dervishes whirl together), each individual’s experience remains very much his or her own. These individual experiences contribute to the structure, doctrines, and creeds of religious organizations. In James’s words: “Founders of every church owed their power originally to the fact of their direct personal communication with the divine.”




    This insight was reinforced in the 1960s by the famous psychiatrist A. H. Maslow, who wrote of the spiritual as “peak” experiences. He, too, thought that all religions have at their core “the private, lonely, personal illumination, revelation, or ecstasy of some acutely sensitive prophet or seer. . . . Organized religion can be thought of as an effort to communicate peak-experiences to non-peakers, to teach them.” Maslow, by the way, noted that Americans in the early 1960s compartmentalized religion and religious activities and distinguished them from spiritual experiences.




    So what makes a personal experience spiritual? James came up with various elastic criteria. He studied case histories and focused on an individual’s “original experiences that were the pattern-setters” in his pursuit of a rigorously defined set of features that all spiritual experiences share. He sought cases that could serve as benchmarks, drawing heavily on spiritual experience that had been documented by psychologists of religion who were his contemporaries. He was less interested in premade or “secondhand” spiritual knowledge and beliefs handed down by parents or borrowed from others—what we might think of as the creeds of organized religions.




    A Notorious Case




    One of the case studies featured in The Varieties of Religious Experience was notorious in its day. It illustrated for James the type of spiritual experience that he came to believe was the “the root and center” for all such experiences.




    John Addington Symonds was a renowned Victorian art historian and Renaissance scholar. In autobiographical writings, he described unusual dreamlike states in his youth “approaching hypnotism in its character”:




    

      

        

          When I was reading, and always, I think, when my muscles were at rest, I felt the approach of the mood. Irresistibly it took possession of my mind and will, lasted what seemed an eternity, and disappeared in a series of rapid sensations. . . . The universe became without form and void of content. But self persisted formidable in its vivid keenness, feeling the most poignant doubt. . . . And what then? The apprehension of a coming dissolution, the grim conviction that this state was the last state of the conscious self, the sense that I had followed the last thread of being to the verge of the abyss, and had arrived at the demonstration of eternal Maya or illusion. . . . The return to ordinary conditions of sentient existence began by my first recovering the power of touch. . . . At last I felt myself once more a human being.


        


      


    




    James noted that in Symonds’s spiritual experience “there is certainly something suggestive of pathology.” Symonds contributed to this view: he suffered from real or imagined maladies all his life and wrote (sometimes beautiful) descriptions of migraine headaches before physicians knew what they were.




    Symonds was anguished and confused about the origin of his “trances.” He wasn’t sure which was real: his normal state of mind or the heightened trance states. These “spells,” however, did contribute to his ever-present sense that there were unseen worlds behind everyday consciousness.




    James considered Symonds’s experience important and authentic, but other influential contemporaries had a far more negative view of Symonds’s “moods.” In the “Cavendish Lecture on Dreamy Mental States,” published in the prestigious medical journal the Lancet, the highly regarded English neurologist Sir James Crichton-Browne wrote that Symonds’s “life has been described as a great spiritual tragedy, and it was so apparently because his highest nerve centers [brain] were in some degree enfeebled or damaged by these dreamy mental states which afflicted him so grievously.”




    This assessment of Symonds’s “mental states” was nastier than it first sounds. Crichton-Browne borrowed the term “dreamy” from his contemporary John Hughlings Jackson to describe epileptic seizures arising from the limbic or emotional system. Limbic epileptic seizures can alter consciousness, and Crichton-Browne considered epilepsy “a blighting, a crippling, a destroying disease” and claimed that it had left “a permanent mark or blemish” on Symonds.




    We now know that abnormal electrical activity in the brain’s limbic system can produce facets of what Symonds describes, but we have little to go on to prove he actually had epilepsy. The evidence does not point to seizures; nor does it point to brain degeneration. During the period of his “trances,” Symonds received several awards for outstanding scholarship at Oxford, including the prestigious Chancellor’s English Essay, which launched his career as a scholar of international stature. Crichton-Browne’s opinion of Symonds’s experiences is one of the first times a neurologist with a modern understanding of the brain grappled with the spiritual, and he does it badly.




    The ad hominem attack by Crichton-Browne on Symonds’s “blemish” and the authenticity of his spiritual experiences may have been a Trojan horse. Symonds published highly controversial writings defending homosexuality (one essay was titled “Male Love”). We do not know what was behind Crichton-Browne’s opinion of Symonds, but we do know that Symonds’s avowed homosexuality scandalized Victorian England and, along with his well-known “trances,” left him vulnerable to ridicule and attack.




    A Field of Daisies




    There is a risk to talking about one’s spiritual experiences. It persists even today and is borne out by my research and clinical experience. In many cases, people consider their spiritual experiences as oddities that indicate a brain disorder or a lapse in sanity or at least sound mind. Neurological disease and spiritual experience occasionally do go hand in hand (as we’ll see later). Cliff sought a neurological evaluation after his fugue state, and Symonds drew the attention of one of Victorian England’s few practicing neurologists. If one’s brain is somehow disordered or diseased, then the experience itself is diseased, and no one wants diseased spirituality.




    Many people who have had spiritual experiences have come to me seeking a scientific understanding of what has happened to them. Cynthia, a pediatrician, excitedly contacted me after my team and I published our research findings on near-death experience. When she was pregnant with her first child, she had developed a severe urinary tract infection, which landed her in the ER. She went into shock as she was lying on a stretcher, and her blood pressure plummeted. She found herself briefly looking down on her prostrate body until physicians revived her.




    Cynthia is extroverted and leads a team of doctors at a premier academic medical center. When I was contacted to assist with a television documentary on near-death experience, I thought she would be a natural. But Cynthia declined. She said that publicly revealing her out-of-body experience might cause people to question her professional competence and integrity.




    Not everyone is shy about their near-death experience. The same week that I approached Cynthia for the documentary, a patient of mine told me the following story within minutes of my first meeting her.




    Paula said when she was twenty-two her best friend’s husband drugged, beat, and raped her, and then left her for dead. She suffered a severe head injury and was comatose for months. Her doctors thought she was going to die, and, later, when that proved less likely, that she would remain comatose. At some point during her improbable recovery Paula had a near-death experience.




    “I went to heaven,” she told me. “I didn’t see a bright light or know how I had been transported there. But I found myself standing at the gates of heaven. My beloved grandfather, Paw-paw, came out of the gates to greet me. He told me that I must go back, that it wasn’t my time, and that if I didn’t return, my mother would ‘just die.’ We walked together in a field full of sparkling daisies.”




    Paula couldn’t recall how or when she had returned from heaven. The experience must have been early in her recovery: she recalls that it was before she was asked to follow objects with her eyes and that she was unable to move.




    When we met, she lived independently and was engaged. She was seeing me to find out how to treat her residual leg stiffness from her brain injury. (“I walk like an eighty-year-old lady and I’m only twenty-five,” she said.) Her neurological examination showed the residue of a savage brain injury and answered my most pressing question: why had she told me the intimate details of her injury and recovery when we first met? The reason for her so quickly taking me into her confidence was clear. Her medical reports indicated that her brain injury had impacted her frontal lobes, which are responsible for social inhibitions and restraint. I examined her more closely for infantile reflexes that are suppressed by the frontal lobe when we mature. These reflexes were unmasked in Paula, giving me further evidence that her frontal lobes had been injured. The mystery was solved.




    Patients usually don’t divulge their spiritual experiences, even in the confidentiality of the doctor-patient relationship. We hesitate to talk about walking through fields of daisies alongside our dead relatives, no matter how amazing, important, and seemingly incontestable the experience.




    But what more fundamental qualities do these sometimes embarrassing experiences have in common? Cynthia, Paula, and many others have their spiritual experience while their brains are most likely impaired, far from operating at their peak. Yet what happens to them leaves lasting spiritual effects. This incongruence is not something a neurologist can overlook.




    James had a very clear answer for people who doubted the authenticity of their experiences. “By their fruits ye shall know them, not by their roots,” he wrote. In other words, spiritual experiences should be judged by the profundity of their effect on us—not by what causes them.




    The Four Qualities




    James considered the variety of spiritual experience like Symonds’s, diseased or not, so important because it transformed individual lives and could be a catalyst for the foundation of religions. These experiences were “peculiar enough to deserve a special name,” and he put them in the special category that he called mystical experience.




    James identified four qualities of this kind of experience. First, it is somehow beyond language. When Cliff told me his story, it was quite clear that he struggled to convey in words the emotional intimacy and strength of his feelings, which seemed to encompass awe, joy, bliss, peace, and fear. Symonds wrote that he could not “find words to render [his dreamy states] intelligible.” The difficult relationship between language and the mystical gives us an important clue about where in the brain it, and perhaps other spiritual experiences arise. Simply put, we can downplay the large regions of the brain devoted to language.




    The second quality of mystical experience that James identified was the knowledge such an experience imparts: “When he sees all in all, then a man stands above mere understanding.” The knowledge is not logical, a mathematical equation. It is an insight that does not require science or reason. Like the ineffable, this knowledge on first glance seems also to arise from the emotional regions of our brain. James wrote that mystical truth “resembles the knowledge given to us in sensations more than that given by conceptual thought.” Both Cliff and Dave were convinced they touched an ultimate reality. That “knowledge” stayed with them. This type of experience can carry with it a long-lasting authority that can give new direction and strength to one’s life. Bill Wilson, a founder of Alcoholics Anonymous, recognized the transformative potential of spiritual experiences. His program, which he acknowledged was developed directly from James’s ideas, used spiritual conversion as a cornerstone of what has proven to be an effective treatment for alcoholism.




    The third property of mystical experience that James noted was its brief duration. The intensity of the experience may be partially responsible for its transience. “Although the soul sees this for a certain length of time, it can no more be gazing at it all the time than it could keep gazing at the sun.” While the experience itself is evanescent, it leaves an indelible high water mark that is followed by a sustained high tide. Once the experience is over, the feelings associated with it fade, but the memory of them is exceptionally strong. Their brevity and transience helps identify the brain’s state during these experiences and distinguishes them from religious customs and practices, intellectual concepts, values, and behaviors.




    James’s fourth quality of mystical experience was passivity. Although he acknowledged that certain mystical practices such as “fixing the attention” could facilitate the beginnings of the mystical experience, once the mystical state sets in, the person feels as if his or her will is in the complete grasp of a higher power. Certainly, Cliff could not will or control what happened to him. Symonds found “I could not induce [trances] by an act of volition.” And Dave was in no position to challenge the presence of Absolute Power manifest in Pete Townshend’s chords and the amazing trajectory of a heavy silver ball.




    Extraordinary Consciousness




    We may be embarrassed about our spiritual experiences. But we remember them. We don’t know what they mean; we find it hard even to begin to describe them. And when a researcher such as myself looks at the broad range of spiritual experiences in the human population, a great diversity appears. A person may be engaged in almost anything when the apparently divine comes to visit. Certainly the four properties of mystical experience that James identified are typically present, but some people who confront acute danger and medical crisis have a near-death experience and Jesus pops up on the end of the bed. Sometimes spiritual experiences are provoked by fear without any actual physical trauma or event. As we’ll see, the spiritual can be found in seizures, hallucinations, psychotic states, drug experiences.




    When some, perhaps less traditionally religious people speak of the spiritual, they describe achieving a “higher” or transcendent consciousness. And just about everyone agrees consciousness is what makes a brain a brain. For neurologists, consciousness has a specific meaning, and it is identified with processes that have specific signatures in the brain. Indeed there have been dramatic recent advances in our understanding of how consciousness comes to exist and function. It now seems reasonable to expect that new knowledge will illuminate the mysterious nature of spiritual experiences to an extent James could not have imagined. James considered Symonds’s trance “beyond anything known in ordinary consciousness.” We certainly know more about the brain machinery of consciousness than about spiritual experience. Perhaps spiritual experience uses the same brain mechanisms that bring us consciousness—but uses them in a different way.




    My research has turned up evidence that the switch that regulates consciousness in our primitive brainstem is different—more apt to get stuck between the REM state and waking—in people who have had near-death experiences. By implication, the way that switch functions might be significant in other types of spiritual experience as well. With that in mind, let’s take a look at consciousness and see what that shows us about the nature of spiritual experience, and the way in which it may be hardwired into all of us.
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THE THREE STATES


    OF CONSCIOUSNESS





    AND WHERE SPIRITUAL AROUSAL HAPPENS




    “The whole drift of my education goes to persuade me that the world of our present consciousness is only one out of many worlds of consciousness that exist, and that those other worlds must contain experiences which have a meaning for our life also . . .”




    —WILLIAM JAMES, The Varieties of


    Religious Experience




    Our 100 billion or so brain cells are coincidentally about the same number as the stars in our galaxy, the Milky Way. Instead of the Milky Way’s revolving disk, imagine stars forming a tremendous sphere. Whether a star shines or not depends on its connections with upward of one hundred thousand other stars, and the blinking pattern somehow enters “upon some cosmic dance” to bring forth a self-aware consciousness. How do these scintillating neuronal suns within our brain bring about consciousness, and do consciousness and the spiritual intersect? In discussions of the spiritual the word “consciousness” is bandied about. Consciousness is often written with a capital “C.” It becomes a stand-in for God or “God Consciousness” or the Universe (with a capital “U”). It can represent, in Western approaches to Eastern and New Age spiritual paths, “the ground of being,” an awareness of the connection of all things that has strong similarities to the mystical. The scientist in me is reserved about this view of consciousness as all-pervasive, all-embracing; the “mind at large”. It’s nonetheless fascinating that consciousness has these associations, which is, perhaps, an outgrowth of the way the word is used to signal the mind becoming aware of itself and its tantalizing potential to become unbound by time and space.
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