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Preface


GOD.


Of all the beliefs we hold—about life, the universe, everything—spiritual beliefs are the most challenging and enigmatic to study. With the growing accumulation of scientific evidence explaining human nature and cosmological evolution, one might expect that spiritual and theological perspectives would be on the decline. But this is not the case. Religion, especially in America, is flourishing, even among scientists. God simply will not go away.


Why is this so? Many theories try to explain the psychological and sociological reasons why people nurture spiritual beliefs, but the answer is found in neuroscience—indeed, in the very synapses of our brain. Simply put, we are biologically inclined to ponder the deepest nature of our being and the deepest secrets of the universe. In such states of contemplation, our brains can experience spiritual realms that feel as real as anything else we encounter in the world.


Unfortunately, our mechanisms of perception can catch only glimpses of the reality that surrounds us, and by the time these fragments of sensation reach our consciousness, we will have constructed an internal reality that is quite different from the way the world actually is. Thus, at the core of our knowledge, we find that we embrace many unconscious assumptions that never have been proven to be true.


We begin our lives without beliefs, yet our brains come equipped with a natural propensity to believe. For the first few years of existence, we unquestioningly absorb the beliefs of others—parents, teachers, friends—to help us survive in the world. We assume, quite naturally, that what we are told is true, and these basic lessons of life become our foundation for building more sophisticated beliefs and ideals.


We are born to believe in almost anything, and every child comes to know the world through a blurring of fantasies, folk wisdom, and facts. It takes decades before a child develops the capacity to question these early beliefs, which have been unconsciously imprinted into the memory circuits of the brain. In order to understand why we believe in God—or fairies, ghosts, UFOs, lucky charms, or Santa Claus—this book will take you through the stages of perceptual, cognitive, emotional, and social development that must occur to enable us to form even the simplest beliefs about life.


The brain is a stubborn organ. Once its primary set of beliefs has been established, the brain finds it difficult to integrate opposing ideas and beliefs. This has profound consequences for individuals and society, and helps to explain why some people cannot abandon destructive beliefs, be they religious, political, or psychological.


We are not born with a specific belief in God, or for that matter, any religious belief. Instead we learn to believe or disbelieve in God. As Richard Dawkins aptly puts it, children are not Jewish or Christian or Muslim. Rather, they are taught to believe in one set of ideas, and they are taught to disbelieve in others. With enough repetition, these beliefs and disbeliefs become neurologically embedded in memory, from which they influence future behaviors and thoughts. Thus, the more time you devote to believing in God—or making money or waging war—the more those beliefs become an integral part of your reality.


Fortunately, the neural plasticity of our brains allows us to make subtle (and sometimes dramatic) alterations to our systems of belief. Thus, when we are exposed to new ideas, we have the biological ability to alter our earlier beliefs. But we rarely abandon them fully. For Francis Collins, author of the recent book The Language of God, Christianity held great meaning and value in his life, but his research as a geneticist required him to immerse himself in naturalistic explanations of the universe. The result was a transformation—an evolution of sorts—of his religious beliefs. Collins maintains his faith in God, but it is not the biblical God of his childhood.


Spiritual practices also have the potential to alter beliefs dramatically. As you will discover in Chapters 7 and 8, different types of prayer and meditation can stimulate profoundly different experiences of God, and our research shows that these experiences can alter the brain in radically different ways. Our research also suggests that permanent changes can occur in the neurological circuits that monitor our conscious perception of reality. In this sense, the spiritual practitioner can actually experience a different form of reality.


But what about the person who doesn’t believe in God? What happens when he or she meditates or prays? In Chapter 9, we present the first preliminary brain-scan evidence showing that, when an atheist contemplates God, a significant degree of cognitive dissonance takes place in the frontal lobes, making it difficult (but not impossible) for a disbeliever to have a spiritually uplifting experience. Take, for example, the evolutionary theorist Richard Dawkins, who has spent decades attacking religious ideologies; he has often said that he would love to have a spiritual experience, but never has. From our perspective, his disbelief makes it neurologically impossible for him to do so. The mere mention of God evokes a negative reaction in some people’s brains in the same way that Judaism, Islam, or Hinduism can evoke a negative reaction in people who are deeply invested in different ideologies and beliefs. The atheist and the fundamentalist must overcome many of the same types of neurological barriers in order to appreciate the value of the other person’s orientation.


Our book does not purport to prove or disprove the existence of God. Rather, we want the reader to realize how powerful any belief can be. Even more important, we want the reader to recognize that, although we are designed to have beliefs, all beliefs have limitations, and every one of them contains assumptions and inaccuracies concerning the true nature of the world. It is also important to recognize that the memories and beliefs that we have about ourselves are the most untrustworthy of all.


We also need to discern how easy it is for people to implant false beliefs in others. For example, if you listen to the media news, you might think that there is tremendous controversy raging between scientists and theologians, but a stroll through many American universities will show that, on the contrary, a deep interdisciplinary camaraderie exists. At the University of Pennsylvania, for example, we have established the Center for Spirituality and the Mind, where leaders in medicine, psychology, religious studies, pastoral care, and the neurosciences gather to share their knowledge. New research is instigated, new classes are developed, and teachers from all over the world come together to create programs that reach out to communities in need. Such interdisciplinary programs do not divide people, but bring them together.


We, the authors, do not take a negative view of religion, and the research gathered thus far shows that spiritual practices stimulate a wide range of physical and emotional benefits to the individual. In fact, very little evidence has been found showing that religious beliefs are inherently unhealthy, and even with the evidence that does exist, it is difficult to interpret it in a causally pragmatic way. Religious fundamentalism, for example, correlates highly with dogmatism, zealotry, and prejudice, yet we cannot say if involvement with fundamentalist religions promotes these socially destructive tendencies or if prejudicial individuals simply are attracted to authoritarian organizations. Also, it is important to recognize that fundamentalism is not limited to religious beliefs. For example, there are an equal number of nonreligious suicide bombers as there are religious bombers. Nor is there any evidence to support the claim that atheists are less moral than believers.


The real culprit in these cases is neither religiosity nor atheism, but the power of authoritarian individuals and groups—religious or political—to subvert the ethics of their followers. This is so essential to understand that we have devoted an entire chapter to the ease with which any person in a powerful position can manipulate good people to behave in fundamentally immoral ways.


We believe that people who engage in spiritual practices are learning how to alter neural patterns of cognition voluntarily, in ways that promote measurable degrees of happiness, compassion, and peace. Indeed, this may be religion’s greatest gift to humanity: that prayer and meditation can be used to develop life-affirming goals that help people get along better with others. But religion, like politics, can be a two-edged sword, liberating some while oppressing others.


Religious beliefs have often been cited as a cause of violence, but when we look deeper into the mechanisms of the brain that direct us, we find that the forces that govern our morality and decision-making skills are far more complex than we imagined. By understanding how our brains work, we can become better believers in that we grow more aware of the inherent strengths and weaknesses of our personal truths while becoming more tolerant of those who hold different yet equally valued beliefs.


The human brain is really a believing machine, and every experience we have affects the depth and quality of those beliefs. The beliefs may hold only a glimmer of truth, but they always guide us toward our ideals. Without them, we cannot live, let alone change the world. They are our creed, they give us faith, and they make us who we are. Descartes said, Cogito ergo sum, “I think, therefore I am.” But viewed through the lens of neuroscience, it might be better stated as Credo ergo sum, “I believe, therefore I am.”


—ANDREW NEWBERG, MD, AND MARK ROBERT WALDMAN


APRIL 1, 2007
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The Power of Belief


MR. WRIGHT WASN’T EXPECTED TO LIVE THROUGH THE night. His body was riddled with tumors, his liver and spleen were enlarged, his lungs were filled with fluid, and he needed an oxygen mask to breathe. But when Mr. Wright heard that his doctor was conducting cancer research with a new drug called Krebiozen, which the media were touting as a potential miracle cure, he pleaded to be given treatments. Although it was against protocol, Dr. Klopfer honored Mr. Wright’s request by giving him an injection of the drug, then left the hospital for the weekend, never expecting to see his patient again. But when he returned on Monday morning, he discovered that Mr. Wright’s tumors had shrunk to half their original size, something that even radiation treatments could not have accomplished.


“Good God!” thought Dr. Klopfer. “Have we finally found the silver bullet—a cure for cancer?” Unfortunately, an examination of the other test patients showed no changes at all. Only Mr. Wright had improved. Was this a rare case of spontaneous remission, or was some other unidentified mechanism at work? The doctor continued to give injections to his recovering patient, and after ten days practically all signs of the disease had disappeared. Wright returned home, in perfect health.


Two months later, the Food and Drug Administration reported that the experiments with Krebiozen were proving ineffective. Mr. Wright heard about the reports and immediately became ill. His tumors returned, and he was readmitted to the hospital. Now, Dr. Klopfer was convinced that the patient’s belief in the drug’s effectiveness had originally healed him. To test his theory, he decided to lie, telling Mr. Wright about a “new, super-refined, double-strength product” that was guaranteed to produce better results. Mr. Wright agreed to try this “new” version of what he believed had healed his tumors before, but in reality, Dr. Klopfer gave him injections of sterile water.


Once again, Mr. Wright’s recovery was dramatic. His tumors disappeared, and he resumed his normal life—until the newspapers published an announcement by the American Medical Association under the headline “Nationwide Tests Show Krebiozen to Be a Worthless Drug in Treatment of Cancer.”


After reading this, Mr. Wright fell ill again, returned to the hospital, and died two days later. In a report published in the Journal of Projective Techniques, Dr. Klopfer concluded that when the power of Wright’s optimistic beliefs expired, his resistance to the disease expired as well.1


Each year, thousands of cases of remarkable recoveries are described, and although such “miracles” are often attributed to the power of faith and belief, the majority of scientists are skeptical of such claims. In the medical literature, spontaneous remissions—at least when cancer is involved—are extremely rare. Estimates range from one case in 60,000 to one in 100,000, although a definitive overview of the topic2 argues that perhaps one patient in 3,000 experiences a spontaneous remission. Moreover, the majority of oncologists believe that an unidentified biological mechanism is at work rather than a true miracle3; and current hypotheses favor alterations in the body’s cellular, immunological, hormonal, and genetic functioning over psychological mechanisms.4 But Mr. Wright’s case is unique—and one of the few to be documented during a university research project. The remissions of his cancer have been attributed to the effects of his mind on the biological functioning of his body—in other words, on the biology of belief.


Hundreds of mind-body experiments have been conducted—including placebo studies and research on the power of meditation and prayer—but few scientists have attempted to explain the underlying biology of belief. We have volumes of comprehensive statistics about the kinds of beliefs we hold, but our understanding of how and why belief “works” is still in its infancy, and most conclusions are still controversial.


Fortunately, recent discoveries about the ways the brain creates memories, thoughts, behaviors, and emotions can provide a new template with which to examine the how and why of belief. What I will propose in this book is a practical model of how the brain works that will help you understand your own beliefs and the nature of reality. It will also help you see how all beliefs emerge from the perceptual processes of the brain, and how they are shaped by personal relationships, societal influences, and educational and spiritual pursuits. This understanding can then help us to discern the difference between destructive and constructive beliefs, skills that are essential if we are to adequately address important individual, interpersonal, and global problems.


Beliefs govern nearly every aspect of our lives. They tell us how to pray and how to vote, whom to trust and whom to avoid; and they shape our personal behaviors and spiritual ethics throughout life. But once our beliefs are established, we rarely challenge their validity, even when faced with contradictory evidence. Thus, when we encounter others who appear to hold differing beliefs, we tend to dismiss or disparage them. Furthermore, we have a knee-jerk tendency to reject others who are not members of our own group. Even when their belief systems are fundamentally similar to ours, we still feel that they are significantly different. For example, Christianity, Judaism, and Islam all embrace similar notions of God,5 yet according to one poll nearly one-third of Americans believe that each of these religious groups worships a different deity.6 Even though a close investigation of the world’s religions will show that the majority of human beings share similar ethical values, we tend to ignore the similarities and focus on the discrepancies. Ignorance is only partly to blame. A more significant reason is that our brains are instinctually prone to reject information that does not conform to our prior experience and knowledge. Simply put, old beliefs, like habits, die hard.


This book is also about our biological quest for meaning, spirituality, and truth. If we understand the neuropsychology of the brain, our beliefs will be able to grow and change as we interact with others who have different views of the world. It is my hope that as we become better believers, we will exercise greater compassion in our search for meaning and truth.


The study of human beliefs often raises unsettling issues, since most people are not aware that many of our beliefs are based on incomplete assumptions about the world. How, then, can beliefs be so powerful that they can heal us, or so destructive that they can cause us to suffer and die? This question has haunted philosophers, theologians, and politicians for a long time, and I myself have struggled to answer it for most of my medical career. For me, it all began with my own questions about the nature of reality and God.


Reality, Dreams, and Beliefs


As a teenager, I often wondered why people believed certain things. Some of my friends believed in God while others did not, but no one could give a strong enough argument to change anyone else’s mind. Similar stalemates occurred when our conversations touched on issues of evolution, the origin of the universe, or more captivating topics such as basketball and girls. For the most part, our opinions (except for those about girls) never changed. In our debates, it didn’t even matter what the facts were; if they didn’t support our beliefs, we dismissed them. Nonetheless, I was never certain about what I should or shouldn’t believe, because both sides seemed to have valid points. I knew that there was always some study, tucked away in a forgotten crevice at the library, that could support even the most outrageous claim.


By the time I finished high school, I began to think that I would never be able to know what was true or false. I even used to wonder, as teenagers are prone to do, if the world itself was real. Maybe everything was nothing more than a dream. In college, I came across the following poem paying homage to a Chinese sage born 300 years before Jesus:


Chuang Tzu dreamed he was a butterfly.


What joy, floating on the breeze


Without a thought of who he was.


When Chuang Tzu awoke, he found himself confused.


“Am I a man who dreamed I was a butterfly?


Or am I a butterfly, dreaming that I am a man?


Perhaps my whole life is but a moment in a butterfly’s dream!”7


So I was not alone in my ruminations about reality. When I discovered that many physicists also doubt that we will ever know the true nature of the universe, I began to wonder how anyone could trust his or her beliefs. For that matter, why did people believe in anything at all? What is this impulse to believe?


Eventually, I realized that if I was to have any hope of understanding why people believe what they do, I would have to study the part of us that actually does the believing—the human mind—for no matter what we see, feel, think, or do, it must all be processed through the brain. After years of study, I have come to see that a profound chasm exists between the world “out there” and our internal consciousness, and that this fundamental disconnection prevents us from ever truly “knowing” reality. Still, we seem to have little choice but to trust our neural perceptions.


We are born to believe because we have no other alternative. Because we can never get outside ourselves, we must make assumptions—usually lots of them—to make sense of the world “out there.” The spiritual beliefs we adhere to and the spiritual experiences we can have are also influenced by our neural circuitry and its limitations. God may exist, but we could experience God—or anything else, for that matter—only through the functioning of our brains.


In my previous book, Why God Won’t Go Away, I began to address our perception of God and other spiritual beliefs by studying the brain processes that occur during meditation, prayer, and spiritual experiences. My research, conducted with my late colleague Eugene d’Aquili at the University of Pennsylvania, suggests that we are naturally calibrated to have and embrace spiritual perceptions by the neurological architecture of our minds.8 But every individual also seems to have an abiding need to construct moral, spiritual, and scientific beliefs that explain the workings of the universe. So a belief itself is a fundamental, essential component of the human brain. As we evolved, beliefs, even superstitious ones, allowed our ancestors to make sense out of an incomprehensible, dangerous world. Their assumptions may not have been accurate, but their beliefs reduced their fears and imparted values that would facilitate group cohesiveness.


Prejudice, Skepticism, and Doubt


The propensity to believe that other people’s values are misguided has fostered centuries of animosity throughout the world. When the early Christian missionaries first observed shamanic rituals practiced by indigenous tribes outside Europe, they usually thought of these rites as the devil’s work. They believed that punishment and conversion were essential for the salvation of the natives’ souls. The French Franciscan priest André Thevet, when visiting Brazil in 1557, noted in his diary:


I cannot cease to wonder how it is that in a land of law and police, one allows to proliferate like filth a bunch of old witches who put herbs on their arms [and] hang written words around their necks . . . to cure fevers and other things, which are only true idolatry, and worthy of great punishment.9


How would such priests react today if they were to wander down the aisles of an American health-food store filled with exotic tinctures and herbal preparations? The sheer numbers of Protestants alive would no doubt make them long for another Inquisition.


Neurologically, such prejudice seems rooted in human nature, for the human brain has a propensity to reject any belief that is not in accord with one’s own view. However, each person also has the biological power to interrupt detrimental, derogatory beliefs and generate new ideas. These new ideas, in turn, can alter the neural circuitry that governs how we behave and what we believe. Our beliefs may be static, but they aren’t necessarily static. They can change; we can change them. Nowhere is this more apparent than in the workings of a child’s mind, which is constantly struggling to develop and maintain a stable worldview. Furthermore, children’s and adults’ belief systems are continually being altered by other people’s beliefs.


The adult human brain is childlike in another way: we automatically assume that what other people tell us is true, particularly if the idea appeals to our deep-seated fantasies and desires. Advertisers often take advantage of this neural tendency, and even though consumer advocates and some laws have helped to level the playing field, the general rule “Buyer beware” still prevails. Magazine covers and full-page ads promise instant beauty, fabulous sex, and intimate communication in five easy steps, and we believe them, often ignoring obvious deceit. One ad I recently saw—in a popular science magazine, no less—promised the reader a complete aerobic workout “in exactly four minutes”: a medical impossibility, at least from the standpoint of cardiovascular health. So how does the advertiser get away with this? Through a definitional loophole. Technically, “aerobic” simply means that a certain activity provides oxygen to the system, so any movement—even rolling around in bed—would bring oxygen to any muscle that moves. There is little health benefit to this, but the ad tricks you into thinking that you get the same benefits as if you had exercised vigorously for twenty minutes or longer. Furthermore, the advertisers like this one are preying on many people’s propensity to want quick, efficient solutions that require little effort.


Food manufacturers present their products in similar ways. For example, many labels state that the ingredients in a product are “all natural.” As far as the Food and Drug Administration is concerned, this simply means that the product contains no metal, plastic, or other synthetic material. “Natural” does not mean “healthy” or “organic,” but as advertisers know, such pseudoscientific jargon can dramatically increase a product’s sales.


We are born with a natural tendency to trust what others say, and we certainly can’t take the time to question every piece of information we receive. Think how long it would take to verify even half the claims that are made in just a single magazine. So what are we to do?


One thing we can do is train ourselves to become more vigilant and cautious. Adopt a skeptical, open-minded attitude. I’m not recommending that you become a pessimist—unfortunately, many people incorrectly equate skepticism with pessimism, doubt, and disbelief. Philosophical skepticism dates back to the time of Plato, who established the first school of “academics,” teaching that the world could not be known objectively or precisely. The academics also believed that the true nature of God could never be fully known. Thus a skeptic is simply a person who chooses to examine carefully whether his or her beliefs are actually true. A skeptic keeps an open mind—a willingness to consider both sides of an argument. In reality, we need a healthy dose of skepticism, open-mindedness, and trust, especially when it comes to those beliefs of our own that affect another person’s life. This is particularly important with regard to assumptions we make in medicine and science, and it is also important when we are addressing moral, political, and religious issues. Trust and open-mindedness without some skepticism can get us into trouble, but skepticism without trust can undermine our ability to believe what we need to in order to survive. Each has its benefits and risks. For example, as Carl Sagan once pointed out, the business of skepticism can threaten the status quo:


Skepticism challenges established institutions. If we teach everybody, including, say, high school students, habits of skeptical thought, they will probably not restrict their skepticism to UFOs, aspirin commercials, and 35,000-year-old channelees. Maybe they’ll start asking awkward questions about economic, or social, or political, or religious institutions. Perhaps they’ll challenge the opinions of those in power. Then where would we be?10


Although Sagan was being ironic, skepticism can be taken too far. It can cause us to reject out of hand new ideas that, on the surface, seem improbable or weird. It can also lead to cynicism, a state in which one constantly doubts the sincerity and validity of another person’s point of view. And this, as every psychiatrist and cardiologist knows, can lead to anger, bitterness, contempt, hostility, and depression. In the long run, the hormonal and neurological changes caused by these emotional states can seriously compromise physical health.


How, then, do we know whom, or what, to trust? And how do we keep an open mind, particularly when we encounter claims that contradict our personal experience and faith? Science explains that the universe is billions of years old, and that human beings and chimpanzees have evolved from a common ancestor, but reactions to this information still range from skepticism and cynicism to open-mindedness and acceptance. It is not easy to challenge assumptions that have prevailed for hundreds, even thousands, of years.


Science, Medicine, and Faith


In medical research, I feel it is wise to be skeptical about new treatments because we are dealing with people’s health and lives. I need to see a good amount of persuasive evidence and data before I’m comfortable trying a new procedure. However, my skepticism can ultimately lead to my becoming open-minded and trying a new treatment, which can lead to better health for my patients. If I were to apply this clinical skepticism to everything, I’d be living in a constant state of doubt, which is a very inefficient way to live on a day-to-day basis. Marriage is a perfect example: at some point in every intimate relationship we have to abandon our doubts and believe that our partner will continue to be trustworthy in the future. In other words, we have to have faith in ourselves, and in other people with whom we interact regularly, especially those we love.


Mr. Wright had to have faith in his doctor, and Dr. Klopfer had to have faith in the power of his patient’s belief. Such faith transcends reason, rationality, and skepticism, and has the power to heal, but there is nothing magical about it. In fact, you can evoke placebo effects in mice and other animals.11 The truth and measurability of the placebo effect allow us to begin to trace the neurophysiology of belief. Essential elements in the construction of any type of belief12 include the mechanisms of perception, appraisal, attention, emotion, motivation, conditioning, expectancy—and, in the case of human beings, verbal suggestion. Fear, anxiety, and doubt also contribute to the placebo effect, but in a negative way, creating disbelief that can interfere with the healing processes of the body. In Mr. Wright’s case, we can see both types of belief operating in profoundly powerful ways. Without any evidence or proof, he became convinced, beyond reason, that he would survive, and this strongly held expectation seemed to play a significant role in reversing the progress of his disease. Most likely, his brain sent out chemical signals that stimulated his immune system, in ways that we are just beginning to understand. Then, when he read reports that the medication didn’t work, his emotional despair, coupled with the negative belief that he was bound to die, turned off his immune response and simultaneously released a flood of stress-related hormones, some of whose effects we do understand.


Other factors probably played essential roles in the roller-coaster course of his cancer. For example, studies have found that injections of harmless substances—even water—can trigger the suppression of tumors in rats (this is known as a learned immunosuppression response), but there is also evidence that these conditioned rats have a weaker ability to resist tumors that occur at a later date.13 This may indicate that our positive beliefs might help to postpone the inevitable decline of health. To me, this is an amazing finding, for if future research supports this hypothesis with humans, it means that, one day, we might learn how to control our minds to extend both the quality and the quantity of our lives.


It is also my conviction that the more we understand the biological underpinnings of belief, the easier it will be for a person to come to a middle ground between blind trust and the blanket rejection of anything that seems foreign or strange. However, we will still be faced with the problem that we cannot get outside our brains to know what reality is, and so we must live with the paradox that there may be no clear delineation between fantasy and truth.


Do All Living Organisms Hold Beliefs?


What about other creatures? Do they, like humans, have beliefs? It depends on the kind of brain they have. Recent studies have revealed that primates and other animals do form rudimentary beliefs about their world. For example, many wild creatures can be trained to trust a human being, and this demonstrates their ability to form new assumptions about their environment. Dogs, for example, will sit expectantly by the front door for hours, waiting for their owners to return. In fact, most canines are inveterate, optimistic believers in the goodwill of their masters. My dogs can even anticipate the time of day when I am supposed to return home, and will begin to react by barking the moment I call to let my family know that I’m on my way. At any other time of day, they do not bark when the phone rings. Biologically speaking, this illuminates the processes of belief that are involved in maintaining faith about a projected future event.


Even the behavior of single-celled creatures can be conditioned and changed. When an amoeba is gently shocked with an electric probe, for instance, it becomes more hesitant when exploring its surroundings: it no longer assumes that the world “out there” is safe. In a manner of speaking, you might say that the otherwise trusting amoeba becomes a skeptic. If the shocks continued, it would probably turn into a hermit, retreating from its environment until it died. If you think this scenario sounds too improbable, consider the Dictyostelium discoideum, which biologists affectionately call the social amoeba. This little creature exhibits what appear to be moral behaviors, for it engages in cooperative activities that involve both cheating and altruism.14 If enough evidence is gathered to support the view that cells and genes can independently and cooperatively make decisions that affect their own future survival, then the answer is yes—every living organism has beliefs.


What about rock? It has no nervous system or cells, but is there even a remote possibility that the smallest subatomic particles of the universe could have some form of self-volition, consciousness, or belief, which would then suggest that the universe itself is a form of life? Most quantum physicists would say no.15 However, a few respected theoreticians and physicists believe that it is impossible to separate consciousness from the physical world, and that a profound interconnectedness exists between all aspects of the organic and inorganic world. For example, the Gaia hypothesis proposes that every aspect of the environment on Earth cooperates in a self-regulating way to maintain an internal and external balance.16 There is even a mathematical theory explaining how two species of daisies can regulate the global temperature of our planet.17


Interestingly, the notion that inanimate objects have a kind of consciousness is reflected in the myths and spirituality of many indigenous cultures. Believing that everything—rocks, trees, and the heavens above—has consciousness, they feel more connected to the mysterious world out there. Charles Alexander Eastman, who was a Santee Sioux and a physician, expressed this when he wrote, in 1911, about the continuing annihilation of the Native Americans’ way of life:


We believed that the spirit pervades all creation and that every creature possesses a soul in some degree, though not necessarily a soul conscious of itself. The tree, the waterfall, the grizzly bear, each is an embodied Force, and as such an object of reverence. The Indian . . . had not yet charted the vast field of nature or expressed her wonders in terms of science. With his limited knowledge of cause and effect, he saw miracles on every hand—the miracle of life in seed and egg, the miracle of death in a lightning flash and in the swelling deep!18


Science cannot yet verify the existence of consciousness beyond the brain, but we do have evidence that such beliefs can generate a sense of peace and equanimity within the brain: the more connected we feel with the world, the more empathy we express toward others. This sense of connection may even be neurologically essential for the development of moral ideals.


To summarize, our beliefs serve myriad purposes that help us to flourish and survive:


• They help us to organize the world in meaningful ways.


• They give us our sense of ourselves.


• They help us take action in specific ways.


• They allow us to accomplish our goals.


• They help to regulate the emotional centers of the brain.


• They allow us to socialize with others.


• They guide us in our moral and educational pursuits.


• They heal our bodies and minds.


Beliefs can also be used to suppress others, to justify immoral acts, or to propel us toward sadistic acts. But if we so choose, they can also connect us with transcendent dimensions of experience, be it seen through religion, science, or the innate curiosity of a child’s imagination. Most important, they can give us inspiration and hope, essential tools for confronting those moments of confusion and doubt that are so often part of life.





Chapter 2
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A Mountain of Misperceptions:
Searching for Beliefs in a
Haystack of Neurons


IN THE HARRY POTTER NOVELS, HOGWARTS IS A SCHOOL OF magic for girls and boys in which they have classes in Potions, Divination, and Defense against the Dark Arts—courses that are not entirely different from those I had to take in medical school. As medical students, we’d write prescriptions for pharmaceutical potions that act on the brain in magical ways (we still don’t know, for example, how antidepressants actually work), and we’d attempt to make sense of the blotches and blurs from brain scans, which at first seemed more like reading tea leaves in a divination class. And our defense against the dark arts would be the practices we developed to keep awake after thirty-six hours of being on call.


Like Hogwarts, the brain is filled with hallways, labyrinths, and hidden rooms that shift their direction when you least expect them to. The brain is continually rearranging the cognitive information it stores, divining new meanings and beliefs with every experience it perceives. One of the characters in the Potter books was uncomfortable with divination because it was unpredictable and vague, and we neuroscientists can feel the same frustration when examining the processes of human perception. You can’t pinpoint a memory, or surgically remove a belief—these functions are like ghosts in the machinery of the brain. Different beliefs emerge in different parts of the brain at different times and under different circumstances, and they are also influenced by factors that occur outside the brain. Ideas, thoughts, and feelings are difficult to research because they are end products of complex neural processes that include perception, emotion, memory, and behavioral motivation. The moment you begin to define a belief, a bunch of other concepts—such as awareness, cognition, and consciousness—crop up that are equally difficult to explain.


Looking for a belief, even if you’re using the most sophisticated brain-imaging technology, is like looking for a needle in a haystack. To use a religious metaphor, it’s like looking for God in the universe. God is everywhere and nowhere, depending on whom you ask, and the same holds true for beliefs: they seem to be everywhere and nowhere within the brain, again depending on whom you ask. Philosophers like Daniel Dennett and Lynne Rudder Baker even suggest that the notion of beliefs is not scientifically valid. However, Dennett and Baker argue that treating people as if they had beliefs is a useful strategy for understanding human behavior.1


For those who study the nature of human consciousness, beliefs seem like a sorcerer’s apprentice who is constantly playing tricks with our mind. And yet beliefs are our most important human commodity. With them we can build civilizations, make revolutions, create music and art, and determine our relationship to the cosmos. Beliefs make us fall in love, and they drive us into hate; that is why it is so critical to understand how they work. We all have beliefs, we all need them, and they will determine humanity’s fate.


Religious and spiritual beliefs have had a particularly profound influence over human history, and yet we barely grasp how they work at the biological, behavioral, or psychological level. As a neuroscientist, I have come to realize that the study of beliefs may be the single most important quest, both scientifically and spiritually. Furthermore, I think we must begin this exploration by examining the very part of us that does the believing—the human brain.


With over 100 billion neurons to study—each having up to 10,000 dendrites to connect with other neuronal structures—we scientists might never be able to figure out how that mass of gray matter works completely. But this possibility won’t stop us from trying. We’ll build theories and hypotheses about the inner workings of the brain: educated guesses based on the limited information we have gathered. In a similar manner, our brains make educated guesses about the true nature of the external world by drawing maps and making elaborate assumptions and predictions about future outcomes. In other words, the brain is busy constructing inner beliefs about the outer workings of the world. Sometimes we get it right, and sometimes we don’t. Fortunately, the human brain comes equipped with a very special feature: it can alter its system of beliefs far more rapidly than that of any other organism on the planet. Thus beliefs act as an invisible but intelligent inner pilot guiding the complex activities of our lives.


A belief is like a map, a neural representation of an experience that seems meaningful, real, or true. It begins with the first hints of information coming in through our senses, and it culminates in the nebulous territory called consciousness. In the process, billions of synaptic processes transform neural data into categories, concepts, emotions, memories, language, thoughts, and knee-jerk reactions to a broad assortment of stimuli ranging from the innocuous and pleasurable (like blue skies and apple pie) to the noxious and disagreeable (like spiders or politicians). But the map is not the territory. It’s an abstraction, a symbol of something that we assume exists, like a lamppost or a feeling of satisfaction. We may not have any direct evidence or proof of its existence, but we do have this great internal map, and for the most part, it appears to work quite well.


Our brain also makes our internal map seem real. Even schizophrenics believe in the reality of the voices they hear, because the brain has few options but to rely on the maps it makes. We do the same thing when we’re driving around in a car. We take our Thomas Guide or our GPS navigation system for granted, and we believe that if we follow those abstract squiggles and numbers, we will end up at our friend’s house rather than at the city dump. But the lines, squiggles, and numbers on a map are not the same as the roads we drive to reach the house. They are two-dimensional representations of a three-dimensional world.


Instead of paper, the brain uses memory; and instead of ink, the brain turns on circuits. And the three-dimensional world we think we perceive? It’s really our imagination at work, for we never actually “see” the world directly. The brain takes the raw information—consisting of lines, shapes, and contours—that activates cells in our eyes and creates a representation of the room around us with chairs, tables, and doors, so that we can get up at some point and walk out of the room without crashing into anything. The vivid three-dimensional world that we are conscious of is created by neurochemical and neuroelectric impulses that take the world “out there” and make a picture inside the human brain.






To a very large extent men and women are a product of how they define themselves. As a result of a combination of innate ideas and the intimate influences of the culture and environment we grow up in, we come to have beliefs about the nature of being human. These beliefs penetrate to a very deep level of our psychosomatic systems, our minds and brains, our nervous systems, our endocrine systems, and even our blood and sinews. We act, speak, and think according to these deeply held beliefs and belief systems.


—Jeremy W. Hayward, author and physicist







Unfortunately, imagination, memory, and consciousness are not very stable mechanisms. Even the “wiring” of our neural circuits continues to form and change as we acquire new experiences and beliefs. That is why the things we first observe are a bit different each time we call them into consciousness. For example, although we’re not aware of it, we have altered and embellished our childhood memories so many times that some of the events we recall may never have happened at all. And since there is a huge gap between the world out there and our inner worldview, the brain stays busy revising its cognitive maps, selecting some perceptions, ignoring others, and filling in the blanks with conjecture. However, the brain can help us detect perceptual and cognitive discrepancies—for example, we’re very good at detecting lies and deception. Beyond that, the brain tends to trust its intuitions about the world. These intuitions are the neural equivalent of beliefs.


Defining Beliefs


In the neurosciences, we strive to define our terms as accurately as possible so that, at the very least, other scientists will understand us. Unfortunately, subjective experiences such as feelings, values, and meaningfulness are difficult to define because they mean different things to different people. Unless we clarify our terms, we cannot come to a consensus on which to base our observations and experiments.


Think about it for a moment. How would you define “belief”? Usually, when I am asked to delineate a difficult term, I turn to my two favorite sources of inspiration: my six-year-old daughter, and a dictionary. First, my daughter. When I asked her for a definitive statement about beliefs, she said, “That’s easy! A belief is something I believe in.” Adults, too, have been known to use such circular logic, particularly when the answer seems obvious. After all, we usually take our notions of belief for granted.


My other source, the Oxford English Dictionary, defines “belief” in the following ways:


1. A feeling that something exists or is true, especially one without proof.


2. A firmly held opinion.


3. Trust or confidence in.


4. Religious faith.


This definition, like most definitions, distinguishes between things that can and cannot be proved. Many people have used this distinction to argue that religious beliefs are flawed. These critics often fail to recognize, however, that what constitutes a proof about anything is also a form of belief, and is based on rules that are themselves filled with unproved assumptions. It’s circular thinking on a grander scale; and as I will soon explain, proofs are never exempt from errors. A proof, according to Webster’s dictionary, is any sequence of steps, statements, or demonstrations leading to a valid conclusion. However, different fields of thought (philosophy, science, law, etc.) apply different standards for establishing facts, and this is where conflicts emerge between religious and scientific perspectives. What satisfies one person in a proof of God’s existence may not satisfy another person who is applying a different set of rules. A theologian may have faith that a mystical vision is a gift from heaven, while a neuroscientist may swear that it was merely an electrochemical surge in the temporal lobe. Ultimately, the system of beliefs that any person will come to embrace is the one that brings the most comfort and makes the most sense.






Synonyms for Belief


Opinion, conviction, confidence, faith, trust, assumption, expectation, certainty, persuasion, assurance, acceptance, doctrine, dogma, tenet, principle, creed, supposition, attitude, allegation, knowledge, interpretation, representation, judgment, argument, advice, estimation, passion, sincerity, hope, theory, premise, possibility, probability, conjecture, hypothesis, worldview, guess.







So how might we define belief in a way that allows us to study it scientifically? Biological and neuropsychologically, a belief can be defined as any perception, cognition, or emotion that the brain assumes, consciously or unconsciously, to be true. Throughout this book, I will use the term “perception” to refer to the information we receive about ourselves and the world through our senses. “Cognition,” however, represents a different level of processing within the brain, and includes all the abstract conceptual processes that our brain uses to organize and make sense of our perceptions. Memories and consciousness are part of cognition, but as I will explain later, dozens of other cognitive activities are also essential for building beliefs. Emotions play a distinctly different role in neural processing, and help to establish the intensity and value of every perceptual and cognitive experience we have. Finally, every person’s belief system is influenced by the input he or she receives from other members of the community, for if we do not experience adequate social consensus, many of our most cherished beliefs would never emerge into consciousness.
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Together, these four interacting spheres of influence—perception, cognition, emotion, and social consensus—allow us to identify, explore, evaluate, and compare a wide variety of beliefs, from our most mundane evaluations of the world to the most extraordinary visions that illuminate our purpose in life. These influences affect the strength, power, and relative truth of a specific belief. Each circle of influence has a “volume control,” and the greater the overall volume, the more real and truthful that belief becomes. For example, if a stranger walks up to you and mumbles something that you can’t understand, it will have little emotional value. If the stranger loudly announces, “You’re a millionaire,” you’ll certainly have an emotional reaction, but your cognitive skills (particularly your recollection of your $5,000 credit card bill and your recent bank statement showing a balance of $12) will probably persuade you that the stranger is lying. If the stranger hands you a certified check, you will probably have a stronger emotional reaction, but it still won’t make much sense. Instead, your cognitive processes of disbelief will kick in; you will wonder who might be pulling your leg. But if the degree of social consensus increases—your bank tells you the check is valid—then you will begin to believe you are rich. And if the stranger turns out to be an attorney executing the will of your long-lost billionaire uncle, then all the pieces—perception, cognition, consensus, and emotional gratitude—will come together. You’ll finally believe you’re a millionaire, and you’ll be thrilled and happy, until the IRS shows up at your door.


This model suggests that a person who has not had a strong religious or spiritual experience might have trouble believing in God. But if, in childhood and adulthood, you were surrounded by people who held deep religious beliefs, then the sphere of social influence could compensate for your own lack of perceptual experience. If you then immersed yourself in spiritual literature, the strength of your cognitive beliefs would grow, and this growth would emotionally affect your brain. Still, you’d have to find personal value in such thoughts before a sense of spiritual reality took hold. If you felt no such value, you would be far less likely to believe.


Why Should We Believe Anything at All?


Over the centuries, many pundits and sages have told us what and how to believe, especially regarding things that we cannot directly perceive with our senses. Many use logic and persuasion to convince us of their truths, but if we can’t see something, and if there is no substantial evidence of its existence, then why should we take someone else’s word for it? In fact, why should we believe anything at all? And yet we do believe many things. We take our parents’ word for the truth; we trust the news; we accept the opinions of our friends; and we believe in all sorts of things—like love—that seem to have no substance in the world. We can’t see love, yet nearly everyone believes in its power. Associated ideas such as romance and passion are also widely held. Do these ideas exist anywhere outside our conscious imagination?






Of all the beliefs you have, which one would be the most disturbing for you to give up, if you found out that it wasn’t true?







As neurological evidence accrues, the answer is leaning toward “no.” Biologists begin by searching for evidence of these emotions among other living species, but first they have to define what they mean, in a way that can be experimentally tested. If you define love as a form of nurturance and attachment, then yes, you’ll find such behavior in many species. But if you define it as the falling-head-over-heels experience that every adolescent yearns for, then no, there is little evidence that other animals feel such passion. In fact, the sex life of most living organisms is dull and brief. Monogamy—an ideal behavior in many human cultures—appears in nature among only a few species, such as the jackdaw, the dik-dik, and a few kinds of termites. “True monogamy is rare,” says Dr. Olivia Judson, a research fellow at Imperial College in London. “So rare that it is one of the most deviant behaviors in biology.”2


But you won’t be able to convince your teenage daughter that love—especially true love—is a figment of her imagination, especially when it is supported by the shared fantasies of millions of other adolescents (i.e., social consensus). Love seems real because the emotions triggered by a combination of hormones and romantic ideals are very powerful and often impart a strong impression of reality.


When biologists study human sexual and mating behaviors, they generally concede that love is a belief existing primarily inside one’s mind.3 I’m not saying that love doesn’t exist. I’m saying only that love is a conceptual and emotional belief, far removed from the atoms and molecules that make up the physical dimensions of life. Like many of our other beliefs and ideals (democracy, freedom of speech, etc.), love may not physically exist in the world outside the mind. Still, it has the power to alter the course of our lives, and even to change the course of history.


Why, in the complex biology of the human body and the human brain, do we build abstract systems of unproved beliefs? The simple answer is that we have no choice but to believe. From the moment we are born, we depend on others to teach us about the world. As children, we are given a specific language, a particular religion, and a taste of science, and we unconsciously assume that we are learning facts about the world. We are not. We are simply being told what to believe. For the most part, this system is practical because a young child cannot perceive many of the dangers hidden in life’s activities. Without guidance, children would walk into traffic, eat out of the dog’s bowl, or poke their baby sister in the eye. And so our parents use everything at their disposal—threats, wisdom, punishments, rewards—to convince us of certain things. They reinforce these teachings by telling us that bad things will happen if we don’t believe: our teeth will fall out (if we don’t brush), God will punish us (if we don’t pray), the moral fiber of the country will go to hell (if we don’t vote for the candidate they support). And they’ll enlist others—friends, dentists, politicians, priests—to reiterate these beliefs. Sometimes they’ll succeed, and sometimes they won’t. I, for example, cannot convince my six-year-old that she needs to brush her teeth. Of course, I probably don’t help matters by leaving a $5 bill under her pillow whenever she loses a tooth. For all I know, she’s hoping to make a fortune by losing all of her teeth.


Ultimately, each person is free to choose which beliefs to accept and which to reject. As a result, there are about 6 billion belief systems in the world. No two are identical, and yet many are much the same. We may modify some of our beliefs as we go through life; but the older we get, the less they will change, in part because of the architecture of the aging brain. Still, no matter how old we are, we need our beliefs to get us through the day.


Measuring the Power of Belief


The English word “belief” first appeared in the twelfth century, when it was adapted from the German gilouben, “to hold dear” or “to love.” At first it was used in conjunction with religious doctrines held to be true, referring to one’s trust and faith in God.4 Faith, rather than fact, is the key word here, since the existence of God cannot be tested or subjected to the rigorous proofs developed by science. Still, the scientific method of devising falsifiable hypotheses, and then gathering data to support or reject them, undermined many theologies that were firmly established in fourteenth-century Europe. The idea of God’s universe—with Earth at its center—began to collapse because some of this concept was inconsistent with accumulating evidence. But what happens if we can’t definitively prove or disprove a certain idea or belief? We simply return to the fundamental mechanisms used by our brains: perception, cognition, social consensus, and, perhaps most important, an intuitive feeling of what seems right. If an experience or idea doesn’t make sense, and if it doesn’t feel good, then we probably won’t build a very strong belief system around it.


Recently, science has made initial strides into the murky landscape of beliefs. By using the results of research into brain injury together with those from experiments with animals and experiments in the social sciences, we have begun to chart the neural processes that distinguish fantasies, emotions, and facts. With the aid of brain imaging technology, we can actually watch neural activity when a nun prays to God, or when a person encounters information that is discrepant with his or her belief. These findings are useful, but they also require a lot of interpretation, and interpretation is, in a sense, another word for belief. A picture may be worth a thousand words, but a single brain scan can generate a dozen hypotheses and an equal number of doubts.


We may not be able to take a picture of a specific belief, but we can record the traces that it leaves behind: we can see the emotional response that a belief triggers. In this way we can begin to evaluate the biological effects that a particular idea has had on a person. For example, a photograph of a tragic scene will evoke different neural reactions in different people, and these reactions can be correlated with specific beliefs the individuals hold about violence, suffering, or death.


Nonetheless, we are in only the earliest stages of learning how to map the functions of the brain. In fact, most of the imaging studies we will refer to in this book measure neural functioning on a relatively crude scale. When we look at a quarter-inch section of the brain with a scanning device, the area we see may contain thousands of neurons, and it is quite possible that only a small percentage are active during a specific thought. It’s very difficult to measure, particularly since that quarter-inch matrix is connected to many other quarter-inch segments of the brain, any of which may be related to the functioning of the tiny area we are observing.


At present, neuroscience is more of an art than a science, particularly in the way it evaluates complex mental processes. It is filled with assumptions, conjectures, postulates, and rationalizations. That’s why scientists demand multiple peer-reviewed studies before accepting something as factual. And even 1,000 studies will leave a degree of doubt, particularly since the same evidence can fuel opposing interpretations and conclusions. Yet we scientists do the best we can with the information we discover, even though we may never grasp the full truth about anything, because, as I will explain in Chapter 3, our primary mechanisms of perception, by their very nature, distort the reality that exists “out there,” beyond the brain.


Conscious and Unconscious Beliefs


Other conundrums arise when we try to analyze the nature of human consciousness. Our values and ethics are clearly beliefs, but does a religious belief stimulate different parts of the brain from, say, a political or romantic belief? Common sense says yes, but vastly different beliefs can share similar neural circuits. In my own studies, for example, I’ve seen that a Buddhist meditator, who does not embrace a western notion of God, still evokes some of the same neural pathways when focusing on a sacred Tibetan object as a Franciscan nun who is focusing on a passage from the Bible. The beliefs are worlds apart, but the inner experience is often the same. In fact, contemplative and transcendent states are, in some ways, very similar to a person’s pleasurable experience of music, sex, or good food. This suggests that many activities have common circuits that we might consider spiritual, religious, or just plain fun. Nonetheless, important neural differences also exist between different experiences, traditions, or practices.


These differences raise an intriguing question: is it possible that some of our beliefs function within a neural realm that is separate, even divorced, from other processes of the brain? Recent evidence supports this hypothesis, which requires us to distinguish between beliefs that are related to sensory and perceptual processes and those that are constructed out of the more abstract conceptual processes taking place in the cognitive centers of the brain. In fact, our perceptions of reality are completely transformed into abstract packets of information that are as far removed from the perceptual, behavioral, and orientation processes of the brain as the brain is from the world.5 This new conceptual reality will be further processed, until a very small part of it bursts into consciousness. This is the reality that we become aware of and use to interact with the world around us.


Memory, Consciousness, and Emotional Realities


As the brain builds its conscious map of reality, a wide range of emotional responses will be assigned to everything we observe and think about. Even when we watch a horror film, and we know it’s make-believe, parts of our brain react as if it were real, and for a moment we react with fear. In neurological terms, as we watched the movie, the limbic system—the primary emotional controller in the brain—became very active and fired off a response to other parts of the brain. This reaction is like an emotional fingerprint, and can be measured with brain-scan technology and compared with other people’s responses. These data allow us to map some of the terrain of emotional beliefs. If the emotional response is strong enough, it will leave another neural imprint in the form of a memory, and any similar perception or idea that is later experienced will reignite the activity in that circuit, bringing with it aspects of the original emotion and other related memories. Certain researchers argue that memories should be considered a form of neural belief, since there is no way the brain can prove what did or did not happen in the past. “And because memory is a fundamentally constructive process that is sometimes prone to error and distortion, it makes sense that such beliefs are occasionally misguided.”6


Most of the brain’s activity involves our perceptions of the world and the internal state of our body, and these processes are primarily unconscious. Any conscious awareness of the maps we are making occurs sometime after the event takes place—between one-tenth and one-half a second later, to be exact. That’s a long time to wait for the brain to tell you what’s going on, particularly if a lion has just walked into your cave. This lag time is additional evidence that consciousness is many steps removed from the brain’s perception of reality. Fortunately, the brain is designed to react to danger before conscious control kicks in.


In the following drawing, try to imagine that reality is everything inside the box, and that the world, as we perceive it, includes everything that exists outside the brain.
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A more accurate picture of reality would be a three-dimensional container that is a quadrillion times larger; but to keep the publishing costs low, I’ve used this small two-dimensional box. The circle is your brain, and the dot is your consciousness, your moment-to-moment awareness of what is happening to you in the world. The brain can capture only a minuscule amount of the universe; and your consciousness can glimpse—and hold for about thirty seconds—only a very small fraction of what the brain perceives.1


Within that dot of consciousness is a microscopic molecule that symbolizes our capacity for language-based communication. Daniel Dennett, a professor of philosophy and director of the Center for Cognitive Studies at Tufts University, views all forms of communication as a series of expressed beliefs, intentional propositions that one person wishes to convey to another for various reasons.7 Thus most of the beliefs we are consciously aware of are defined by and limited to the rules that govern language. But consciousness is based on a different model of logic from other parts of the brain (we’ll be discussing some of these cognitive models of logic in Chapter 3).
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