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Introduction

If Neurotheology Is the Answer, What Is the Question?

THE QUESTIONS

Can we determine why some people are devoutly religious whereas others are complete atheists? What research can explain both the beneficial and detrimental effects of religion on the health and well-being of individuals, societies, and all of humanity? How can we explain the tenacity of religion in virtually every culture and age? How might we determine if religious people are crazy in a particular way or just the same amount of crazy as everyone else? What perspective can we take to understand the profound impact of spiritual and mystical experiences on a person’s life? Is there a path we might take that can provide novel insights into the nature of our world and the nature of reality? What new field of scholarship may dominate our world over the next century?

Perhaps each of these questions can end with a single answer: neurotheology. As someone involved in the field of neurotheology for the past twenty years, I feel like we are at the very beginning stages of acquiring a type of knowledge that just might revolutionize our understanding of ourselves and our world.

I started my journey as a child, asking many questions about the nature of reality and how we, as humans, can understand that reality. I initially realized the importance of the human brain as the part of ourselves that helps guide our experiences, emotions, and thoughts toward an understanding of the world. But as I began to study the science of the brain, I started to realize that there were some important limitations. Science seemed to have trouble nailing down our subjective experiences of the world. In fact, since all our thoughts and feelings occur in the mind, how can a scientific observer ever truly “know” what a person thinks or feels? And when it comes to consciousness, that mysterious self-reflective understanding of our own mind, science struggles even more. So I started to spend time thinking about these issues in what might be called a philosophical meditation. I pondered how my own mind, and brain, was trying to understand reality. In the midst of my personal reflections, I came to understand the importance of different experiences of reality and different states of consciousness, even mystical ones. It was this combination of philosophical and scientific investigations that ignited my personal interest in a more interdisciplinary approach to the big questions. I also realized that such an approach mirrored how humanity itself dealt with the world.

For thousands of years, the history of humanity has been guided by two primary forces. One is science and technology. It is believed that the evolutionary expansion of the human brain primarily supported the development of tools, which enabled humans to survive more effectively than any other animal on the planet. And since our first flint rock, we have continued to use science to explore and navigate through our world. From the first hearths, to the cultivation of land, to the wheel, to the printing press, to the automobile and the computer, the force of science has perpetually advanced humanity and human knowledge.

The second primary force in human history has been religion and spirituality, also a method for trying to understand our world, but from a radically different perspective than science. Religion and spirituality have existed within human societies from ancient times, from the first burial rites, to the pyramids, the Upanishads, the Bible, the Quran, and to the present day. Religion has played an essential role in the development of every civilization on Earth. Today, many describe themselves as spiritual but not religious; thus it seems that spirituality is reflected in many people’s goal of connecting to the world in a meaningful way.

As many have pointed out, the problem with religion and spirituality on one hand and science and technology on the other is that they seem generally oppositional to each other. One is empirical; the other is doctrinal. One is objective; the other personal or social and cultural. One trusts humans to figure out the world; the other trusts God. And in many instances, the oppositional relationship between religion and science seems validated; for example, evolution versus creationism, cosmology versus theology, and moral reasoning versus moral doctrine. In each circumstance, there seems to be little room for mutual interaction. Today, many of the same arguments persist with no clear end in sight.

However, these two forces do not necessarily have to be oppositional, as has been pointed out by a number of scholars.1 In ancient times, they were intimately intertwined. The building of many of the great religious structures, such as Stonehenge and the Egyptian pyramids, was based on highly developed engineering and guided by the mathematical and observational analysis of astronomical cycles. It seems that for human cultures until the Middle Ages, an understanding the universe was tantamount to understanding God. Since that time, especially since the Enlightenment, there has been a growing gap between religion and science.

Where will this opposition lead? One possibility seems to be the inevitable loss of one of these forces. In our current time, it is not clear which might ultimately win. While science has advanced to staggering heights, there are still billions of individuals who insist on adhering to religion. Many conflicts around the world have a strong religious component. And if we are to give credence to evolutionary theory, whichever force, science or religion, ultimately results in persistent adherence and followers will be the one that survives.

But what if there were an alternative? What if there were a way in which science and religion could come together, in small yet complex ways,2 that might lay the foundation for greater cooperation in the future? Is it possible that science and religion could interact sufficiently to help bring all of humanity closer to a deep and fulfilling understanding of ourselves and the world? What would this approach look like?

Neurotheology might just be such an approach. After all, the two forces of science and religion are both products of the human brain. However, we must be careful in interpreting this statement. Physical, chemical, and biological processes exist outside the brain and enable the universe to work. But it is the human brain that helps us create the experiments, interpret the results, and make meaning of scientific findings. While electromagnetism and materials science, for example, relate to the external world, it is the human brain that used information from these fields to invent the telephone and discover the Big Bang. And even if there is a God that exists outside the brain, enabling the universe to work, it is the human brain that enables our beliefs and helps create meaning out of those beliefs. The brain enables us to conceive sacred stories and rituals that we can follow and incorporate into our lives. In addition, we might consider the mind–body or mind–brain problem from a neurotheological perspective. We have a brain and body that are deeply tied to our mental processes—our thoughts, feelings, and experiences—but these mental processes represent a subjective mind that feels like it is more than merely a collection of neurotransmitters and electrical signals in the body. Whether there is a mind or consciousness that actually extends beyond the brain is another story. Neurotheological studies of altered states of consciousness associated with spiritual practices might shed new light on the mind–brain relationship.

No matter how one looks at it, the brain is essential for both science and religion. And this just might be the intersection we need to more fully understand ourselves and our world. Perhaps by combining science and religion in the field of neurotheology, we can expand our understanding of consciousness and whether consciousness exists outside the physiological processes of the body. Of course, studying the brain while praying, meditating, or believing in God is no easy task. The methods and techniques required push scientific discovery to its limits. Understanding complex brain processes that link beliefs, experiences, emotions, and behaviors can teach us a lot about how the brain works. And understanding the brain might provide new insights into the even knottier problem of how our brain interacts with our consciousness. Scientifically, we can also study the relationship between religion and health, both good and bad.

Neurotheology can also contribute to our understanding of religion and spirituality. We might come to understand how and why the human brain labels something as religious or spiritual. We might comprehend the differences and similarities between religion and spirituality. Neurotheology can delineate specific brain processes that restrict or enable specific ideas and beliefs about God, morality, death, meaning, and purpose.

Neurotheology might (emphasis on might) even be able to do something that few other fields can. It might be able to forge a new path, through a combination of scientific and spiritual means, that can help people find meaning, purpose, and wisdom in their lives.

OVERVIEW OF THE BOOK

I must state from the outset that the field of neurotheology is far too broad for it to be fully described within the pages of one book. And within neurotheology are entire fields themselves, such as the psychology of religion, or the study of spirituality and health, which would also require many volumes to fully describe.

This book is an attempt at a reasonably thorough, and user-friendly, tour of neurotheology as it currently stands. I will argue that (1) neurotheology is in fact a viable field of scholarship that is different from, but incorporates, many other disciplines; (2) no other field comprises all of neurotheology, and it is therefore a truly unique multidisciplinary domain; (3) while a great deal of research has already occurred, neurotheology is still in its infancy and has a virtually unlimited future; (4) neurotheology represents a kind of puzzle with many different pieces that provide important information, pieces such as psychology, the use of entheogenic substances, near-death experiences, prayer, mystical experiences, health, and theology; and (5) neurotheology has an opportunity to help science, religion, and all of humanity. My hope is that this book will stimulate discussion among scholars from many relevant fields and research domains, as well as the public at large. Hopefully, it will present neurotheology in its multidisciplinary glory with many ideas and perspectives interwoven throughout, always maintaining that the answers are extremely challenging to determine, even using the most complex approaches.

In chapter 1, we will consider that neurotheology starts with the basic premise that the brain is what helps us to have all our thoughts, feelings, and experiences, including those that are religious and spiritual. But this notion also creates a fundamental problem for the brain: We are forever trapped within the workings of our brain. We look out at the world, and our brain processes all kinds of information, and we hope that the picture that our brain provides us of the external world is accurate. However, we can never evaluate for certain if our beliefs and ideas about the world are accurate because they are always processed by the very thing—the brain—that we are trying to evaluate. Somehow, we would have to escape our brain, observe the external world purely objectively, and then compare that observation to our subjective experience of the world to determine if there is a one-to-one correspondence.

Since getting outside our brain seems virtually impossible, we are left with doing the best we can to interpret the world in a way that works best for us. Some of us have come to a religious or spiritual perspective, whereas others have come to one that is more scientific. The ultimate question is whether we can ever tell which is correct. While neurotheology may not answer the question directly, it can teach us a great deal about how our brain considers religious and spiritual ideas and how such ideas become an essential part of so many people’s lives. By starting with a full understanding of this neurological prison, we can set the stage for neurotheological discourse to try to unravel the ways in which we approach the world, both spiritual and nonspiritual.

In chapter 2, we will start with the most basic definition of neurotheology as a field of study linking the neurosciences with religion and theology. It is important to understand that both the “neuro” and the “theology” components must be considered broadly; neurotheology includes anthropology, cognitive neuroscience, neurology, psychology, and sociology on one hand and beliefs, myths, religion, rituals, spiritual practices, spirituality, and theology on the other. As a highly diverse, multidisciplinary field, neurotheology has the greatest opportunity to address basic questions related to human experiences of religion, spirituality, and reality itself. We will also emphasize that neurotheology is not just about science explaining religion, but how the two can potentially come together to allow for a fuller understanding of the human person and human belief systems. This chapter will consider the full breadth of neurotheology from the esoteric wonderings of how the human brain enables us to think theological thoughts to the practical implications of using meditation for stress management. In the end, this chapter seeks to demonstrate the full possibilities of the field of neurotheology.

All chapters in this book rely to some degree on the neurosciences and how they can help shed light on specific religious and spiritual concepts, and we will spend chapter 3 reviewing some of the most relevant neuroscientific data regarding the brain’s functions as they might pertain to religious and spiritual phenomena.

In chapter 4, looking at religion from the perspective of neurotheology, we begin by focusing on religion itself. We will consider the basic constituents of religion, focusing on the ideas, beliefs, emotions, and experiences that people have. Each constituent can be related to specific brain processes, which can thus provide a new perspective on how to understand the various aspects of religion. We will explore basic definitions of religion and characteristics of various religions in terms of how brain processes may have shaped their doctrines and practices.

Paralleling chapter 4, chapter 5 turns to the broader concept of spirituality. In this chapter, we will consider the basic constituents of spirituality, including various practices, feelings, and experiences. We will relate these different constituents to brain processes to arrive at a perspective on the nature and basis of spirituality. We will also explore the relationship between spirituality and religion. And we will explore how various spiritual beliefs and experiences result in life-changing effects that pervade a person’s life, including vocations, relationships, and values.

Chapter 6 begins by considering the physical evolution of the human brain and how it coincided with the development of religious and spiritual beliefs. We will consider the evolutionary arguments put forth to explain how religious and spiritual beliefs may have arisen. By reviewing specific brain structures, such as the frontal or parietal lobes, we will explore how certain elements of religions, such as a sense of surrender or a sense of connectedness, may have come about and resulted in adaptive beliefs and behaviors. We will explore the possible ways in which religion and spirituality may be adaptive from an evolutionary perspective. Arguments related to a religion’s ability to help humans control their environment, provide a stable social structure, and elaborate a system of morals will be considered. We will further consider whether the theory of evolution as currently understood contrasts with religious beliefs and how. An important point is that while religion and science may be at odds over certain points (e.g., evolution versus creationism), there may be other ways in which they can be compatible in relation to evolutionary theory and the development of religion itself.

Chapter 7, on neurotheology and psychology, will review the psychological components of religion and religious beliefs. We will consider the relationship between various models of the psychology of religion and consider the cognitive, emotional, attachment, and social elements of religion and how these elements relate to certain brain processes. We will explore the relationship between religion and mental health, a field with an extensive scientific literature base. An understanding of this relationship may help us determine whether religion is actually good for the brain and psyche. We will also consider whether religion is really a delusion and if so, what that might mean. Another important topic we will examine is religion when it is associated with negative psychological states such as those of individuals who use religion as a basis for their violent acts. Neurotheology may have a great deal to contribute to the study of religious violence.

As chapter 8 will discuss, one hypothesis over the years has been that religious beliefs and experiences represent some type of brain pathology. Typical examples include people with schizophrenia who believe they are the Messiah and people with temporal lobe epilepsy who have unusual mystical experiences. The relationship between brain pathology and religion is a central topic in neurotheology. This chapter will review the current literature on specific cases as well as general trends. Since brain disorders affect specific structures and neurotransmitter systems within the brain, this area of research is crucial for understanding how the brain intersects with religious and spiritual phenomena. We will consider the pros and cons of considering brain pathology as the cause of religious experiences and the potential problems with over-pathologizing religion. We will also review the literature on psychedelic drug experiences and how they both shed light on the underlying biological mechanism of spiritual experiences and provide a context for the epistemological claims associated with them. We will see what neurotheology can say about whether God is a delusion.

Ultimately, if we are trapped within our brain and peering out at the world, we have no choice but to develop myths about how the world works and our place within it. Such mythic stories are a central feature to all religions, and this topic is considered in chapter 9. Mythic stories provide a powerful sense of meaning and purpose, in addition to providing the ideological basis for a religion, but they can also play a role in scientific endeavors. Mythic stories have certain universal features in terms of establishing a problem or set of problems that must be overcome. These stories also use a variety of brain processes such as those involved in the ability to establish opposites (e.g., good versus evil), invoke emotions (e.g., love and hate), and construct abstract ideas (e.g., meaning, purpose, and morality). A review of myths will help shed light on the brain processes that underlie this crucial component of religions.

Chapter 10 examines the ritualizing brain. If myths provide the ideological content of religions, rituals enable us to enact this content. Myths provide the story; rituals help us feel myths throughout our mind and body. Rituals have certain specific characteristics, including rhythm, repetition, sensory stimuli, and body movements. Rituals are deeply embedded within the workings of the brain. In fact, mating and other rituals abound in the animal kingdom. Humans have elaborated rituals into almost all aspects of life. Thus, religious rituals might have their basis in the same physiological processes as mating rituals. Ultimately, these rituals help humans feel more deeply connected to their religious or spiritual beliefs. This chapter will consider an array of rituals from the religious to the nonreligious and explore their impact on the brain and body.

Religious and spiritual practices such as meditation and prayer have been a key focus of early neurotheological research, as we will discuss in detail in chapter 11. In part, this is because such practices are the easiest to study using brain imaging techniques and physiological measures. Religious and spiritual practices allow a researcher to select a specific time to evaluate a process that can elicit powerful experiences. This chapter will review the extensive and growing literature on the scientific study of these practices, focusing on the similarities and differences among them, both in terms of their key elements and the key brain processes involved. This chapter will help establish a taxonomy of such practices based on the elements of the practices and the experiences derived from them.

A growing number of people now consider themselves to be spiritual without adhering to a specific religious doctrine; that is, they feel spiritual but not religious. Chapter 12 will explore the differences between religious and nonreligious individuals as well as between those who consider themselves spiritual versus nonspiritual. We will review the existing data regarding differences in brain functions and neurotransmitter systems that might underlie a person’s predisposition to become religious, spiritual, or neither. We will also explore whether neurotheology might be able to fill a unique niche that can allow people to explore spirituality without being religious and vice versa.

Chapter 13 explores a central tenet of most religions: the importance of human free will. However, several brain research studies have questioned how free will might work and whether it even exists. This has led some key thinkers to argue either for or against the existence of free will. This chapter will review the existing data on the relationship between free will and the brain and will consider a neurotheological approach to free will, as well as various religious and spiritual approaches. The question of free will has important implications for religious and moral concepts such as sin, evil, forgiveness, and morality, and each of these concepts can similarly be regarded from a neuroscientific perspective.

Mystical experiences represent perhaps the most intense spiritual experiences a person can have. In chapter 14, we will start by exploring the nature of such experiences and review the results of some brain imaging studies of practices that elicit such experiences. We will also reconsider psychedelic drug experiences and psychopathological states, this time as they relate to mystical experiences. Particular attention will be given to brain-related processes. For example, the most common element of mystical experiences is a feeling of oneness or connectedness with the universe or God, and there are areas of the brain that appear to be involved in such a feeling. But there is another particularly unique finding with regard to mystical experiences that relates to the first topic examined in this book: being trapped in the prison of our brain. Mystical experiences often bestow a perception that one has actually escaped one’s brain. While this may seem highly unlikely from a brain perspective, it raises some intriguing questions from both a neuroscientific and spiritual perspective: (1) What does it mean to get outside the brain? (2) Is this experience a real experience or a manifestation of the brain itself? (3) Does such an experience shed light on the true nature of reality? We will explore what neurotheology has to say about the importance and meaning of mystical experiences.

In the concluding chapter, chapter 15, we will consider the ultimate implications for neurotheology of studying the brain functions associated with religious and spiritual phenomena. On one hand, one might argue that such research could explain away religion, thus leading to an end of faith as it is traditionally considered. On the other hand, neurotheology might lend support to specific religious or spiritual pursuits, at least in terms of their ability to help humans find a sense of meaning, purpose, value, and connectedness to a universe that so often feels separate from the brain.

One important point about this book is that it uses neurotheology as an approach to consider the many possible theories, particularly scientific ones, that can be developed to help us better explore the religious side of humanity. The ability to construct scientific experiments that help provide new perspectives on religious and spiritual phenomena is a particularly important element of neurotheological scholarship. It is through such a process that neurotheology might help answer fundamental questions regarding the nature of God, the nature of existence, and what it means to be human. Neurotheology would also encourage theological and spiritual approaches to similar questions. Ideally, according to a neurotheological perspective, scholars should take a hybrid approach that would somehow strive to incorporate the best of what science can offer and the best of what religion and theology can offer to address these questions. For the purposes of this book, we will focus more on the scientific approaches that might be taken, and we will consider potential directions for future research.

There are many individuals who hold the perspective that science can be fully compatible with spiritual beliefs. This is more typically found in those following traditions like Buddhism and in those who consider themselves spiritual but not religious. Such individuals often embrace science and recognize that science can be part of a spiritual pursuit. The Dalai Lama once stated, “If scientific analysis were conclusively to demonstrate certain claims in Buddhism to be false, then we must accept the findings of science and abandon those claims.”3 He recognizes that spiritual beliefs might be altered by science, even if the primary tenets are still followed. And even the more theistically inclined Catholic Church maintains the well-respected Vatican Observatory, which explores the Big Bang theory, Planck time, black holes, and other astronomical phenomena. To what extent the Catholic Church might alter Church doctrine in the face of new scientific discoveries remains to be seen. Regardless, there are many examples in which religion and science can come together.

In Breaking the Spell, the philosopher and cognitive scientist Daniel Dennett takes a particularly negative view of religion, but he does make the important argument that we need to use science to help understand the natural aspects of religion, whether one is a believer or not.4 Of course, for Dennett, all of religion is a natural phenomenon. Neurotheology would acknowledge that a substantial chunk of religion is natural, particularly the elements related to the human brain that allow us to read, sing, and experience religion. An argument can be made that it is these elements that are the only part of religion that can be truly known, at least by scientific means. That is the goal of this book: to explore how neurotheology can develop practical, scientific approaches to terrain that was previously off limits. Neurotheology should not be afraid to break the spell, as Dennett encourages. However, neurotheology would remind us that religious phenomena are often far more complicated than science can currently address. And maybe science itself will have to adjust to aspects of religion and spirituality that, at least for now, appear to transcend scientific endeavors, which also happen to be created by the human brain. These are among the many interwoven problems and questions that remain to be answered—perhaps by this new field of neurotheology.


Chapter One

NEUROTHEOLOGY AND THE HAPPY PRISON OF THE BRAIN

In many ways, neurotheology begins with the human brain. Not just because the word itself starts with “neuro,” but because the brain is that part of ourselves that allows us to have all our thoughts, feelings, and experiences, including those related to our religious and spiritual selves. But there is arguably a great contrast between the reality described by science and the one painted by religion, or even between the reality of conscious experience and its scientific descriptions. Which one represents the true reality is perhaps a question for the ages, especially in the third millennium. So, one of the most fundamental questions is, how far can we go in our understanding of reality if we begin our search for truth from a neuroscientific, or brain-related, perspective? For example, if we say that a certain sensory area of our brain is activated when we eat a piece of chocolate, does that tell us that the chocolate actually exists in the external world? Does it mean that our brain actually created the chocolate itself? Or does it mean that the brain simply created our experience of what chocolate tastes like? But does chocolate actually have taste, or does it have taste only when it interacts with the brain? In a similar way, each of these questions can be posed with regard to religious and spiritual beliefs and experiences and their relationship with the brain—a field we now refer to as neurotheology.

Along these lines, one of my favorite stories relating to my own research came as the result of one of my laboratory’s first studies using brain imaging to explore changes that occur in the brain during practices like meditation and prayer. We were able to bring several Franciscan nuns into our lab to study their brains during the performance of a prayer practice called centering prayer. Centering prayer involves focusing the mind on a specific phrase from the Bible or on a particular prayer. The person does not repeat the phrase or prayer over and over, but rather engages an extensive and contemplative reflection on the prayer or phrase. As this contemplation occurred in our lab, the nuns began to fall into a progressively deeper meditative state. At its peak, centering prayer can help a practitioner feel as if she is deeply connected to God.

When the first nun came into our lab to be studied, we scanned her brain initially at rest and then again while she was doing the centering prayer practice. After her participation in the study was over, I brought her over to the computer and showed her the two scans so that she could understand a little bit more the work that we were doing and what neurotheology was all about. I showed her the two scans side by side on the computer screen using a variety of colors to reflect which areas of the brain had been activated or deactivated during the centering prayer. When I showed her that there were a variety of changes that occurred in her brain during the practice, she was very excited. She told me how meaningful it was to see these changes going on in her brain because these results supported her belief in the importance of this prayer as an essential component of her religious and spiritual life. This prayer, which was deeply meaningful to her, was something that she also felt within her own mind and body. She acknowledged that the scan findings actually supported her religious and spiritual beliefs, including her beliefs about God. The scans showed how her brain was able to connect her to the religious and spiritual ideas that she held so dearly. Of course I was very pleased to have made this nun happy, and when she thanked me for the study and all that I had shown her I merely said, “You’re welcome.”

But the really fascinating interaction occurred several months later when our research paper was finally published. I received a phone call from the head of the local atheist society in Philadelphia. I answered the phone with some trepidation, not knowing exactly how he would have taken this paper, which showed changes in the brain during religious experience. Immediately after greeting him, he said to me, “Dr. Newberg, I want to thank you so much for doing this brain scan study of prayer because it clearly shows that religion is nothing more than a manifestation of the brain’s functions. There is no God. Everything that people think from a religious perspective is merely their brain creating the experience.” At first I was taken aback by his response but then quickly said, “You’re welcome,” and discussed with him a little bit more about the potential that neurotheology might offer the atheist perspective.

Later that night, I reflected on the response of both the atheist and the nun to what essentially was the same information. Both people had looked at the same brain scan data but come away with completely different conclusions. For the nun, the brain scan supported her religious beliefs and validated her belief in God. For the atheist, the findings validated his belief that God does not exist.

As the field of neurotheology has continued to grow and develop, we have seen a variety of responses to the data coming out of the early studies. Of course, neurotheology is really in its infancy in terms of what it might be able to do or say about religious and spiritual phenomena. It is remarkable that when our first studies of meditation and prayer were published, there were only a handful of other brain scan studies that looked at similar types of practices. Today, on PubMed, a database of biomedical literature, there are over 150 papers that have looked at the effects of meditation and spiritual practices on the human brain and body. And there has been an exponential increase in the number of studies in the medical literature regarding the relationship among religion, spirituality, and health. With all of this interest in the intersection between science and religion as it pertains to the human body, and particularly the human brain, neurotheology appears to be a field poised for expansion in the rest of the century. Much will depend on how the questions and aims of the research are formulated, however. Neurotheology might even be able to address important mind–body problems in terms of how brain processes are associated with various thoughts, feelings, and experiences, particularly those connected to religion and spirituality. And since these experiences are frequently associated with altered states of consciousness, perhaps neurotheology will even unlock the mysteries of the nature of consciousness.

Neurotheology is a hybrid, multidisciplinary field that brings together the “neuro” piece and the “theology” piece. But the responses from the nun and the atheist pose a particular question that is central to the field of neurotheology, which is actually an epistemological question: How do we know what is really real?

This is the question that began my own quest to explore neurotheology. Although I didn’t call it neurotheology at the time, when I was very young, I wanted to understand why people looked at the world so differently. How could people look at the same world but come away with such different perspectives—religious versus atheist, Republican versus Democrat? I initially thought the answer would lie within science, since science helps us to see the world in an objective way. But science is performed by scientists, and every scientific understanding of the world still arises within the brains of those scientists. Furthermore, science seems to assume that reality is the way we can measure it. But what if that is not the case? Does science ever provide a way to get outside the prison of our brain? The epistemological question of the nature of reality seemed to me to also require a philosophical analysis. As I pursued these questions through my own philosophical contemplations, I realized that the answers were far more elusive if I proceeded by only using science, philosophy, or religion alone. It seemed that only an integrated and multidisciplinary approach, such as neurotheology, could provide even the possibility of answering such questions.

Thus, the question of what is really real is a question central to neurotheology. But the question of reality is of particular interest to neurotheology because one of the critical distinctions between science and religion is related to the existence or nonexistence of a supernatural or nonmaterial entity such as God. For the religious person, there is no doubt that God exists, and for the atheist, there is no doubt that God does not exist. How do people come to radically different conclusions, especially, as in the case of my prayer study, when they are looking at exactly the same information—the universe? For me, this issue comes back to the question of how our brain helps us to perceive reality, which is the question that brought me into this field in the first place. After all, when we explore the nature of reality, we confront two primary interpretations: the religious and the scientific. Trying to understand how these interpretations relate to each other and to the world is what drove me to pursue neurotheology.

Consider the relationship between the brain and the mind. Is the mind, consciousness, identical with its brain states, a byproduct of them, or completely independent? This massive philosophical and scientific conundrum, known as the mind–body problem, has plagued humanity for thousands of years. Ancient Greek philosophers including Plato believed that there was an ultimate domain of thoughts and ideas separate from the physical roots of our own existence. Descartes’s dualism also considered the mind and brain to be distinct entities. Modern cognitive neuroscience, in some sense, brings the two together in the reductionist approach that the brain creates the mind. Other thinkers have proposed different approaches to the mind—that is, our experiences, emotions, and thoughts—as a way of interpreting and making sense of our world.1 In this book, we are more specifically looking at the brain’s representation of our thoughts and experiences of reality. However, it is important to remember that there are many complex interactions between the mind and the brain that remain a mystery in spite of many attempts to clarify them. Hopefully, neurotheology will encourage additional investigation into the relationship between the mind and brain, whether they are separate, equal, or co-related, and how they help us experience reality, especially religious and spiritual experiences.

The field of cognitive neuroscience has exploded over the last two decades with the advent and development of many advanced brain imaging techniques. Functional magnetic resonance imaging (fMRI), positron emission tomography (PET), and single-photon emission computed tomography (SPECT) have led the way in showing us how the human brain works. Cognitive neuroscience helped us to see how the brain performs simple tasks like moving a finger or feeling the brush of a person’s hand on our wrist. And it helped us understand complex processes related to love, morality, attention, and ultimately religion.

It seems that no matter which study one considers, something is going on in the brain no matter what we do. In fact, one of the most recent areas of research has been the default mode network, which is active particularly when the brain is doing nothing at all.2 As a neuroscientist reviewing all of these data, I have realized that there is never a time that the brain is not active. Whether we are awake or in various stages of sleep or dreaming, whatever we are doing, our brain is always on. Even people who are comatose have brain activity, albeit markedly diminished in capacity. What this ultimately tells us is that everything that happens to us, everything we do, think, and experience, affects the brain. Every facet of reality has an impact on our brain in one form or another, which in turn helps us to interpret what that reality actually is. The problem lies in whether what we perceive internally is related in any way, shape, or form to what is going on externally. This question is relevant particularly to religious and spiritual beliefs, which are so often at the crux of arguments about the ultimate nature of reality.

Given everything we know from cognitive neuroscience, we can never escape the processing of the brain. It seems that we are forever trapped within our own brain looking out at the world and trying to make some sense out of it. No matter how one tries to understand this perception from a scientific perspective, our brain and our consciousness seem to be a prison that we can never escape from.

Fortunately, the brain functions in a way that helps us deal with this imprisonment. Although we face the potentially terrifying problem of never really knowing anything for certain, we somehow generally feel at ease within our own prison. Our brain generally does not constantly activate its stress areas to inform us that we should be worried or fear the world all the time. Generally, our emotions remain calm and even positive in the face of a very scary universe. Thus, in many ways, it is a happy prison because the brain works in a way that makes us feel comfortable with what we don’t know.

There are many examples that we can turn to that show just how problematic the prison of the brain is and yet just how comfortable we seem to be with it. Let’s explore a little more the issues that arise from this happy prison of the brain. When interpreting our sensory experiences, our brain makes many mistakes. Unfortunately, it never tells us when it has made a mistake, which is one way the brain keeps us happy. The most readily apparent examples of sensory mistakes are the tricks performed by magicians who find all kinds of ways of confusing our senses and making us believe something is happening one way when it really is happening another way. In fact, we seem to delight in the occasions when we misperceive the world and then finally come to realize that misperception.

Cognitive neuroscience has demonstrated many ways in which various visual and auditory illusions can fool the brain. It also shows how difficult it is for the brain to perceive the world accurately. Illusions can work even when we know what the illusion is. An image that appears to show curved instead of straight lines continues to look that way to us even when we have taken out a ruler and proven to ourselves that the lines are actually straight (figure 1.1). How many problems have arisen because someone thought that he heard someone say something that was never said? And yet, we continue to think that we have a full grasp of the universe, a foolish mistake given the fact that the universe is essentially infinite and we have a very finite brain (figure 1.2). Right now, each of us is only aware of what’s going on in our immediate surroundings. We feel the book we are holding and perceive the letters and words we are reading. We might hear a siren outside. But, we are never aware of what’s happening on the other side of the country, on the other side of the planet, or on the other side of the galaxy. Things are happening in all of these different places, but our brain has no knowledge or sensory experience of any of them. And yet again, the brain seems quite content in its belief that it knows everything that we need to know in order to survive. This in part explains certain phenomena, such as why people think that they are not impaired while driving under the influence of alcohol or while texting. The brain keeps telling the person they are doing a very good job managing reality, when in fact the data show just the opposite.
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FIGURE 1.1.  In this visual illusion the lines appear curved even though they are all parallel or perpendicular and completely straight.
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FIGURE 1.2.  A representation of how our brain exists within an essentially infinite universe. Only a limited amount of information (< 0.00000001%) from the external world (large arrow) comes into the brain. The brain then filters out much of that information so that an even smaller amount reaches our consciousness represented by the*. This serves to show how we are trapped within our brain and the difficulty our brain faces in trying to make sense of the universe.

One of the more amazing aspects of the human brain is its ability to think far beyond what we experience. We can contemplate what it is like on the other side of the planet or in another part of the galaxy and somehow relate that back to our own personal experiences. We can envision time on a scale of billions of years into the past or future.3 We may even contemplate things unseen, such as consciousness, the afterlife, or God. Given that we have enough trouble figuring out what is happening in our everyday reality, it is fascinating that the human brain has gone out of its way to consider supernatural and divine concepts.

On the other hand, there have been some very interesting studies documenting how our brain can completely exclude certain pieces of information even when they are in full range of our sensory experiences. In a study called “Gorillas in Our Midst,” researchers showed a video to test subjects and asked them to count the number of times that a group of people threw a ball back and forth.4 At one point in the video, a person wearing a gorilla suit walks in, waves his arms, and then walks out. The researchers found that at least half the people watching the video never saw the gorilla. When the brain is completely concentrated on one thing, it has a great tendency to completely ignore many other aspects of our sensory experience. So if we can’t trust our brain’s processing of even the raw data from the world, how do we ever know if what we are thinking on the inside is accurate?

And what perceptions help us to accept or reject God’s existence? I was once interviewed about comments made by the noted atheist Richard Dawkins about religious people. I was asked my opinion of his statement that he did not understand how people could believe in something, God, for which there was absolutely no evidence. I said that the problem with his statement had to do with how Dawkins used the word “evidence.” If you were to ask people in a church or mosque if they have evidence that God exists, they will all tell you about the many pieces of evidence that they have. These people have experienced God at the birth of a child, watching a sunset, or resolving a presumably impossible personal situation. These are perceptions, often sensory, that people have about God. Dawkins is correct that such evidence may not meet certain scientific standards, but from a neurotheological perspective, we must be careful about how we assess evidence of any kind. After all, there is no scientific proof that I love my wife, but I have all the evidence I need based on my personal experience. So what type of evidence does our brain need to determine the nature of reality or the existence of God?

Assuming the brain does perceive some of the sensory stimuli from the external world accurately, how much can we trust the next processing step of that input? Our brain takes all the sensory information it receives and begins to construct a three-dimensional representation of the world that includes what the world looks like, what it smells like, what it sounds like, and how we seem to interact with it. This is also where we start to use language to help us explain or identify various objects that are out there in the universe. We provide names for things so that we can understand what they are and how we might categorize them. We can categorize a poodle, a Great Dane, and a schnauzer as different types of dogs. And we can distinguish dogs from cats, which each have different properties. Of course, our brain can be fooled: If we were to suddenly see a small four-legged animal run across our backyard, we may not necessarily know whether it was a cat or a dog.

The way we use language can alter the ways in which we actually perceive things. One interesting study asked participants to watch a video of a car accident. Observers who were asked, “How fast were the cars moving when they smashed into each other?” reported much higher velocities than observers who were asked, “How fast were the cars moving when they hit each other?” Swapping the word “smashed” (which implies a higher velocity) for “hit” apparently caused people to retrieve the event differently and report it as having involved a higher velocity.5 Since our language can alter the way in which our brain perceives and understands reality, we might wonder how much the words we use shape our religious beliefs and vice versa. This could be an important avenue of future study for neurotheology.

Our cognitions also include our memory functions, which, like everything else in the brain, can be highly flawed. We can make all kinds of mistakes in recollecting things that happened to us in the past or information that we thought we once knew. It has even been shown how our memories can be manipulated by the ways in which we are asked to retrieve them. There have been many examples where a person “remembered” instances of abuse during childhood that turned out never to have occurred.

As we are trapped within our brain, we are also to some degree trapped within our own memory system. We are who we remember we are because of all the experiences that were part of our lives. We don’t remember what college was like for somebody else; we remember what it was like for us. This helps us to construct a personal narrative, or life story, that in turn helps us to identify who we actually are and differentiate ourselves from the rest of the world. But our memories of ourselves can be just as flawed as memories about everything else. Religions try to take advantage of our memory systems by engaging them at an early age. As children, we are told the stories of the religious tradition, and we are told about the spiritual leaders of the past and the nature of God. These ideas are written into our memory systems early on, so much so that we often cannot help but remember the world with a religious flavor. But little is actually known about the relationship between childhood memories of religious concepts and future beliefs other than the generally accepted premise that the majority of adults adhere to the religious tradition within which they were raised.6

As imperfect as our memories and cognitions are, our emotions can be even more imperfect. Interestingly, we rely on our emotions to establish our beliefs about the world, as well as to defend them. When we are presented with new information about the world, we immediately use our emotional processes to tell us whether that information feels good or bad to us. Is it consistent with the ways in which we already have thought about the world, or does it perhaps provide a more effective way for understanding the world? In either circumstance, we are very likely to accept a new piece of data as important and truthful if it feels right and elicits a positive emotional response. One of the most common types of psychological studies that support this notion works by “priming” an individual before developing a belief or making a decision about something.7 These studies, which might ask someone to decide whether or not to buy a specific product, will start by evoking either a positive or negative emotion in the test subject. When a person is induced to be in a positive emotional state, he or she is much more likely to think that the product is useful and decide to buy the product.

If on the other hand, we are presented with some piece of information that does not feel right to us, or even upsets us, we are likely to reject it outright. This is borne out in the same types of studies just described in which a negative emotion, or sometimes even rainy weather, will contribute to someone’s rejection of a specific idea or product. We would never incorporate that negative-feeling information into our belief system. When we extrapolate this to the study of religious and spiritual phenomena, we can understand how people can come to diametrically opposed perspectives with regard to the existence of God. For the religious person, the notion that God exists is a very powerful, emotionally positive concept. The positive emotion itself helps to reinforce the belief about God. The emotional centers of the brain, particularly the amygdala and hippocampus, are connected to our memory centers, so these strong, positive emotional responses to God or religion create even stronger memories about the importance of religion in the person’s life. The atheist would look at the same information from the opposite perspective. Any description about God might be met with very negative emotions and hence continue to support the rejection of that particular concept.

Science itself is not immune to this particular problem. For example, we see all the time in the medical profession how emotions can run quite high when people are confronted with scientific data that run contrary to a prevailing understanding of something. Twenty years ago, when I was a resident, the first studies came out suggesting that stomach ulcers might be caused by a bacterium rather than stomach acid. Many people in the medical profession were outraged. This sounded ridiculous to them and triggered very strong emotional responses including ridicule of the scientists initially proposing the idea. Today, stomach ulcers are typically treated with antibiotics because we now have fully recognized that the bacterium Helicobacter pylori is the causative agent of most stomach ulcers.

In physics, one of the great examples of emotions altering the way a great scientist thought about the universe concerns Einstein and quantum mechanics. For Einstein, quantum mechanics just never made sense and even triggered very negative emotional responses. His famous quote that “God does not play dice with the universe” clearly shows an emotional negativity toward the notion of quantum mechanics. Einstein tried to reject quantum mechanics in many experiments, but each time the theory survived. However, Einstein never acknowledged how well quantum mechanics kept performing even in the face of his staunch opposition. And as with our senses and our cognitions, when we have an emotional response to something, our brain treats it as if it is the normal response. We do not find our emotional responses to be strange or abnormal. And so our emotional responses to scientific, political, religious, or any other viewpoints or pieces of information just seem like the natural processes by which we understand the world.

When we try to see or think beyond the happy prison of our brain, one source that we sometimes turn to is the opinions of others. After all, every person who has a brain is in the same boat. We are all trying to look out on the world and to make sense of that world. So it is reasonable to ask someone else what he or she thinks about an event or fact to see if it corroborates what we think. Social influence is an incredibly strong factor in affecting the way in which our brain perceives reality and often results in very flawed ways of thinking.

Most of our beliefs are actually created through social interaction. Our earliest beliefs come from our parents or caregivers, often regarding how to behave, what is morally correct or incorrect, and even what religious or spiritual perspectives to follow. If we grow up in a household in which going to church every day is the norm, then the neural connections that support that particular belief become stronger. It becomes very difficult to reject the religious beliefs that we’ve grown up with because they are inscribed so strongly into the memory, cognitive, and emotional systems of the brain. As we grow up, we initially encounter our friends and teachers at school. We listen to what they have to say about the world, and we modify our beliefs accordingly. If our history teacher says that the Civil War was a great event for the United States, then that is what we tend to believe. And our beliefs might be different depending on what part of the world we grew up in. As we grow older, the friends we meet at college, our professors, our work colleagues, and ultimately the general society around us have a tremendous influence on the beliefs we hold.

We are far more influenced by people with a perceived sense of authority. If a doctor tells us that we should follow a particular type of diet, we are far more likely to do so than if an acquaintance tells us the same thing. That is also why celebrities promote everything under the sun—we are more likely to buy a certain brand of shampoo, drink a certain beer, or eat a certain food if someone we admire and respect tells us to. Interestingly, we also gravitate toward people who espouse ideas and information that is consistent with our belief systems. This is because the emotional centers of our brain become very uncomfortable if we are in a group of people who tend to view the world in a substantially different manner than we do. Think about your friends and colleagues and whether they tend to share similar religious and political beliefs. There is a reason that this is usually the case.

When we are confronted with a person whose beliefs oppose ours, the brain seems to have one of two choices. We can accept the new piece of information and realize that the other person might have a better view of the world than we do. However, this is a very anxiety-provoking (and rare) scenario because it implies that we do not understand the world as well as we thought. The alternative perspective is to assume that we are correct and that the person presenting us with the alternative data is wrong. Believing that we are correct is far more satisfying and emotionally comfortable than believing that somebody else is correct.

Extrapolating to religion and spirituality, we are far more likely to want to talk to people who hold similar beliefs to our own because they will help to support the beliefs that we have and make us feel more comfortable. If you are a religious person, being around other religious people who support your belief in God makes you feel far more comfortable and allows you to continue to be happy in the prison of your brain. The same is true with atheists who would much rather congregate with people who have similar belief systems that don’t include, or even reject, God. We can all understand how difficult it would be if we were surrounded entirely by people who believe something completely different from ourselves. We would constantly be battling others cognitively, socially, and emotionally. It would be a very stressful situation. This is not without precedent, however, as we have seen many societies and governments around the world that have fostered or espoused prejudicial ideas and were highly opposed to certain groups. Examples such as the Nazis in Germany or the communists in the former Soviet Union show how very strong negative belief systems can impact the beliefs of multiple groups. Both the in-group and the out-group can be severely affected by the overall belief system.

Religions throughout history have fallen into the same problem—anyone who has an oppositional belief is typically regarded at best as wrong and at worst as heretical, to be burned at the stake or stoned to death. After all, if we come to the conclusion that our own belief system is correct and that another person’s is incorrect, we might also begin to wonder why he continues to tell us that he is right when clearly he must know that he is wrong. Given that he is continuing to tell us something “known” to be false, we might think of him not only as wrong, but as evil. Such a belief may contribute strongly to the modern-day problem of religious radicals who hold almost anyone from another religious belief system to be evil and worthy of destruction. In a later chapter, we will consider the social and religious problems that can arise from such a highly negative perspective.

So why did we start our discussion of neurotheology with the image of the happy prison of the brain? For one, we are going to spend most of this book talking about the brain, how it works, and how it helps us create our beliefs and our perspectives on reality. In this regard, religion and God can be an essential part of many people’s belief systems. Our brain evaluates its experiences and helps us decide whether to believe in God or not. We might ask thirty people to read the Bible; ten may then identify as Jews, ten as Christians, and ten as atheists. Who is right, and who is wrong? Maybe neurotheology can help us to find some answer to this question. But neurotheology is also a construction of the brain, and so we need to look for novel approaches to answering questions about reality that combine our conscious or subjective experience of the world, scientific data, and religious belief.

The real question is, no matter what our prevailing belief system, how can we actually escape the happy prison of the brain? This is much like Plato’s famous allegory of the cave. Remember that the prisoners were initially facing a wall on which they could see only shadows. The shadows were cast upon the wall by a fire behind them. Between the prisoners and the fire was a path across which different people, animals, and objects moved, thus casting the shadows. But the prisoners initially were never able to turn around to see the true reality; they could see only the shadows. The shadows thus became their entire reality.

One day, one prisoner was allowed to turn around to see the fire and the actual objects casting the shadows. This person now had a completely different perspective on reality. Although this experience was painful and fearful at first, the prisoner would eventually come to regard the objects and the fire as representing the true reality. Plato continues the allegory by asking us to imagine the prisoner being allowed to leave the cave to see the sunlight and the external world. Again, with great fear, the prisoner would eventually conclude that this outside world represented a higher, or more real, reality.

The ability to raise new questions and bring about new ideas is an important part of what neurotheology as a field strives to accomplish. It is also important to determine who is most constrained by the prison of the brain; is it the religious believer, the atheist, or both equally? One final point about the prison of the brain and Plato’s cave is that in the allegory, the prisoner allowed to see the true reality is not likely to fare well upon returning to the cave. The other prisoners, hearing of this other reality that they cannot see, are likely to ridicule the “enlightened” prisoner and might even try to kill him in order to maintain their own perspective. It would seem that two thousand years later, neurotheology is in the position of trying to help us out of this prison. Perhaps by combining all of its elements—the scientific and the religious—neurotheology might be up for the challenge.


Chapter Two

WHAT IS NEUROTHEOLOGY?

ANCIENT NEUROTHEOLOGY

The roots of the modern field of neurotheology go back several thousand years to the ancient texts of some of the world’s great religions. These texts demonstrated a general understanding of the importance of recognizing how the human mind helps us to be religious or spiritual. This is perhaps most apparent in some of the Eastern traditions such as Buddhism and Hinduism in which there is significant interest in human psychology as it relates to the mind and consciousness. Buddhist and Hindu writings made extensive evaluations of the experience of self, our emotional attachment to that self, and how the human psyche can be altered by various practices such as meditation.1 Writings attributed to the Buddha frequently refer to the negative emotion of suffering generated by the mind. The Buddha recognized that suffering was of critical importance to humanity and could be overcome only by reducing attachments to the physical world. This was accomplished through the process of meditation and through various Buddhist concepts such as the Four Noble Truths, which address suffering, and the three marks of existence, which address impermanence, suffering, and the idea of “not-self.”2

Each of these concepts relates to ideas that have their roots in mental processes. For example, suffering relates to the limbic system, which is generally regarded as the seat of our emotions. The sense of permanence versus impermanence may relate to areas of the temporal lobes, which establish opposites, and the sense of self is likely related to parts of the parietal lobe. While these neurophysiological relationships were unknown at the time, Buddhist concepts clearly had a sense of mental processes.

Scriptures such as the Hindu Upanishads also clearly recognize the various ways in which the mind works to help us perceive reality and the various problems that arise because of the limitations of the human mind. One quote from the Upanishads states, “The finite mind is capable of receiving the experiences but cannot conceptualize them without the soul which is the seat of thinking and the other creative activities.”3 In this one sentence, we see many references to mental functions and brain processes. There is reference to the mind, the reception of experiences, abstract conceptualization, the soul, thinking, and creative activities.

The authors of Hindu scriptures, without knowledge of the brain, still tried to find ways to describe how various mental processes relate to each other and the body: “Know the Self to be sitting in the chariot, the body to be the chariot, the intellect (buddhi) the charioteer, and the mind the reins. The senses they call the horses, the objects of the senses their roads. When he (the Highest Self) is in union with the body, the senses, and the mind, then wise people call him the Enjoyer.”4

Finally, we even see an anatomical reference to the skull and the structures within:


The Lord of Love dwells in the hearts of all.

To realize him is to go beyond death.

Between the parietal bones of the skull

Swings the sagittal door as the lobe swings

Behind the palate. Through that one goes out

Chanting bhur, to become one with fire;

Chanting bhuvas, to become one with air;

Chanting suvar, to be one with the sun;

Chanting maha, to be one with the Lord.5



Such a quote has important implications for recognizing that there is a relationship between the mind and brain. When something happens physiologically, something happens mentally, and vice versa. In Hinduism, the goal is to transcend the experience of the human mind through practices such as meditation and achieve a state of enlightenment, referred to as Brahman, in which an understanding of the absolute nature of the universe is attained. Interestingly, in such a state, as described in the sacred Hindu text the Bhagavad-Gita, a person understands how to behave on an “everyday level” in spite of a greater understanding of the workings of the universe.

The ancient religious texts of the Judeo-Christian tradition do not deal with human consciousness per se, but clearly demonstrate an understanding of the workings of the human mind. In contrast to Buddhist and Hindu writings, very little is mentioned about mental processes or consciousness. However, the Bible’s description of humans, their frailties, and the evil actions perpetrated by people clearly signifies a deep interest in psychology. The description of the creation of the first humans immediately stirs a variety of emotions and cognitive processes. For example, Adam is asked to use the language centers of his brain to name all animals on Earth. Adam and Eve eventually commit the sin of eating from the tree of knowledge; this relates to the brain’s ability to understand the world. Adam and Eve then become embarrassed by their nakedness, an emotion arising from limbic functions. A further example is Cain killing Abel out of jealousy and then lying about it to God. Each of these instances relates to various cognitive, emotional, and behavioral functions that can be attributed to different brain regions, but, perhaps more importantly, these stories provide a framework for understanding the human mind.

The Bible also recognizes the limitations of the human brain and mind by alluding to what humans can and cannot do. In fact, an important statement in the Torah is found in the description of God giving the Ten Commandments to Moses. God states that the commandments describe things that humans can actually do and are not things that exist in some idealized or unattainable state. Thus, the commandments do not include statements like “Thou shalt not breathe,” as that would be a physical impossibility. Similarly, the Bible recognizes that people can use their minds and brains to obey the moral laws of God; for example, to avoid killing, coveting, and committing adultery.

As Western theology continued to develop into the Middle Ages, the initial emphasis was primarily on doctrinal concepts such as the nature of God and the nature of morality. These ideas were not considered from the perspective of the human mind, but rather from more universal philosophical perspectives. In Summa Theologica, St. Thomas Aquinas developed philosophical and theological arguments regarding fundamental topics such as the nature of humans, the soul, and God. However, all of these arguments began with foundational doctrines derived from the Bible. Aquinas addressed the mind and brain in his discussion of the soul and body, which was in part drawn from Aristotle’s Nicomachean Ethics.6 He saw the soul as intimately tied to the substance of the body but also felt the soul also existed separately from the body in an incomplete form. Thus, while Aquinas tangentially considered the mind and brain, his work focused more on the doctrinal concepts of Christianity.

NEUROTHEOLOGY IN THE RENAISSANCE AND THE INDUSTRIAL AGE

Coming out of the Middle Ages, a number of well-known theologians and philosophers began to consider the relationship between God or religion and the mind in more detail. René Descartes was a crucial thinker in this regard. His Meditations on First Philosophy7 is frequently regarded as having brought forth a new understanding of the relationship between the human mind and religion. His approach of rejecting the reality of things that could be doubted led him to a quasi-mystical experience in which he came to understand the nature of reality, which we now know through his proposition “Cogito ergo sum” (“I think; therefore, I am”). This was a fundamentally important moment in philosophy: the recognition that thinking could cause, or at least prove, existence. Descartes went on to conceive a “proof” of the existence of God, which developed from his initial statement regarding the mind and existence.

Descartes went on to further develop the dualistic view of the mind and brain that had begun as far back as the ancient Greeks. His primary dictum and his concept of the dualistic nature of the mind and brain in many ways formed the basis of modern cognitive neuroscience. In cognitive neuroscience, there is a general notion that the brain creates our thoughts, feelings, and experiences. Antonio Damasio, a professor of psychology, philosophy, and neurology at the University of Southern California, has argued that Descartes erred by assuming that the mind and body were separate from each other and that human emotions and rationality were opposed to each other.8 Descartes argued in favor of reason over emotion, but Damasio contends that emotions are necessary to make rational decisions and that our emotions can derive from the body as much as the brain. Regardless of the perspective taken, Descartes’s work regarding the mind and physical body certainly is suggestive of neurotheology as a way of looking at the mind and brain in the context of religion and epistemology.

The next great philosopher to consider the relationship between the mind and reality was Immanuel Kant. Kant elaborated on a rational perspective of how we come to know the world in his Critique of Pure Reason,9 in which he stated that the human mind functions in such a way that we have access to ultimate reality and meaning. In fact, he argued what became an important point for neurotheology: that the external world is known to us only through our perceptions and ideas. Furthermore, Kant considered that any attempt to claim knowledge obtained in a manner beyond the limits of human experience was problematic. This, of course, is commensurate with the current neuroscience approach in which the cognitive processes of the brain are considered essential for obtaining knowledge about the external world. From this perspective, anything supernatural is regarded as beyond the functioning of the brain and hence unknowable at best and senseless empirically.

Following these philosophical movements, there was an important shift in the development of thinking about religion away from the more doctrinal or philosophical elements and toward the more experiential. Friedrich Schleiermacher placed an emphasis on religion as a cognitive, visceral, or intuitive sense. Schleiermacher considered religion to be a “feeling of absolute dependence.” This notion of religion as a “feeling” begins to move away from a doctrinal, or even rational, understanding of religion, instead providing a potential basis for a psychological or neuroscientific analysis that can take a neurotheological perspective.

The assessment of religious experience was perhaps most prominent in the work of William James. At the turn of the twentieth century, James published his well-known Varieties of Religious Experience, which was the first expansive discussion of the different types of religious experiences that humans could have. He explored many different types of experiences and the elements of which they were comprised. In his book, he describes normal experiences, pathological experiences, mystical experiences, and those associated with the use of psychopharmacological substances. Of greater importance, however, his exploration was a further shift away from doctrinal elements of religion and an embracing of religious experience. From the perspective of neurotheology, the human experience of religion is fundamental in helping us to better understand the relationship between the brain and these experiences, as well as the beliefs associated with them.

In furthering the discussion of a specific aspect of religious experience, the theologian Rudolf Otto, in his book The Idea of the Holy, defined the essence of religious awareness as a mixture of fear and fascination, which he referred to as the “mysterium tremendum.”10 From this experience arises the notion of the “wholly other,” which is beyond the normal or usual sense of reality. Interestingly, Otto indicates that these mystical experiences result in the concept of a “unique ‘wholly other’ reality and quality, something of whose special character we can feel, without being able to give it clear conceptual expression.” Again, the emphasis is placed on the experience of the numinous, which includes the wholly other, and is associated with emotions such as fear. This view provides an avenue for better understanding the areas of the brain that underlie this type of experience in that it delineates distinct cognitive, experiential, and emotional elements. Determining the interplay of these elements may ultimately advance the neurotheological approach to mystical experiences in particular, and religious experiences more broadly.

Mircea Eliade’s work focused on religion not just as an experience such as a God encounter, but as a sense of the sacred expressed in various symbols and rituals.11 Thus, every culture expresses its sense of the sacred through rituals and symbols that can be identified and analyzed for their emotional, cognitive, and experiential content. And each of these elements can potentially be linked to an underlying brain process.

The theologian Bernard Lonergan espoused the idea of a methodological approach in which we use our mind, along with its physiological correlates, to experience the world, develop an understanding of that world, and determine through judgment what we can know.12 It is a dynamic process, a kind of scientific experimentation based on human experience, that allows us to “know” something about the universe. For Lonergan, this approach was a theological process that facilitated an understanding of reality from a religious perspective. From a neurotheological perspective, this approach has value in terms of helping to link brain processes to experience, understanding, and judgment.

THE MODERN DEVELOPMENT OF NEUROTHEOLOGY

The more specific elaboration of neurotheological concepts began in the 1970s with the work of Eugene d’Aquili and his colleagues Charles Laughlin Jr. and John McManus.13 A psychiatrist and anthropologist by training, d’Aquili was one of the first scholars to specifically link brain function with religion and religious experience. His earliest work took an anthropological perspective by exploring the evolutionary development of various structures of the human brain as they related to the development of religious practices observed in the anthropological literature. For example, he cited the evolutionary development in the size and complexity of the frontal and parietal lobes of Neanderthals as being associated with the first burials of the dead. He noted the importance of the frontal lobes in helping humans plan future daily activities and concentrate on various tasks and rituals considered necessary to plan for the afterlife. In addition, the parietal lobe, which is associated with the spatial representation of the self, appeared to be affected during these rituals, leading to a sense of interconnectedness with others within the family, group, or community.

For d’Aquili, understanding the neurobiological substrate of rituals was particularly relevant for developing a neurotheological framework. D’Aquili and his colleagues recognized that rituals played a fundamental role in religious belief systems by enabling people to engage in and consolidate their beliefs. For example, the ritual of the Eucharist powerfully reinforces the notion that Christ died for our sins by engaging the person’s brain and body in the process. But rituals also exist in the animal world, primarily for mating purposes. With his background in anthropology, d’Aquili realized that an understanding of animal rituals was necessary to provide a foundation for understanding human rituals. Perhaps the mechanisms involved in animal rituals were similar to those involved in human religious rituals, and determining the neurobiological underpinnings of animal rituals could lead to a much deeper understanding of human rituals. In a separate chapter, we will consider the biological substrate of various types of religious and spiritual rituals. Suffice it to state here that rituals appear to activate a complex array of neurological components, including the autonomic nervous system, which regulates many physiological processes in the body; the hypothalamus in the central brain, which regulates hormones and basic responses; the limbic areas, which are associated with emotions; and the cortex, where language and beliefs are consolidated. Neurotheology explores the complex neurological interactions that are part of religious and spiritual rituals and elaborated in many aspects of religious and spiritual phenomena.

While d’Aquili may have been the first to link the brain and religion, the first mention of the word neurotheology appears to have been in 1962 in Aldous Huxley’s book Island. In this novel about a dystopian future world, Huxley refers to many new multidisciplinary fields that future humans are engaged in. Neurotheology is listed as one, although Huxley does not elaborate on what it represents: “Pharmacology, sociology, physiology, not to mention applied autology, neurotheology, metachemistry, mycomysticism, and the ultimate science…thanatology.” The first use of the term neurotheology in an academic setting was in a 1984 article by James Ashbrook in the journal Zygon entitled “Neurotheology: The Working Brain and the Work of Theology.”14 Ashbrook published a number of articles and books over the next decade that explored the relationship between the brain and religion. Ashbrook’s work painted neurotheology in broad brush strokes and also took a more Christian perspective on the topic. However, his work was essential in developing the initial concepts that laid the foundation for the field of neurotheology.

Other scholars have also weighed in on the topic of neurotheology from various perspectives. Excellent edited volumes include Patrick McNamara’s Where God and Science Meet and Volney Gay’s Neuroscience and Religion, which comprise pieces by many authors exploring neurotheological ideas. McNamara’s own work The Neuroscience of Religious Experience also covers a lot of important ground. The Spiritual Brain, by Mario Beauregard and Denyse O’Leary, and Our Religious Brains, by Ralph Mecklenburger, describe some of the latest research on the brain and religious concepts.

A difficulty encountered by neurotheology in its nascent stage was determining which works were well grounded in science and academic rigor.15 But within much of this early work were occasional nuggets of information and ideas that had value. The challenge is to find these nuggets while trying to avoid problematic approaches to neurotheology. It is for this reason that this book provides a robust description of the development of neurotheological constructs while carefully considering the methodological, ideological, and philosophical challenges associated with them.

THE “NEURO” AND THE “THEOLOGY”

The first problematic issue for anyone interested in pursuing neurotheology as a field of study should be the term itself. Neurotheology is a term with a number of potential issues since both the “neuro” and the “theology” sides carry a great deal of baggage. Prior to writing my first book on neurotheology, I spent a substantial amount of time pondering possible alternatives to the term; for example, biotheology, neuroreligion, and psychospirituality. Each term has its own strengths and weaknesses, since all try to express what the field might accomplish, but each also limits what the field may ultimately be capable of exploring. For example, psychospirituality implies a psychological study of spirituality and spiritual phenomena. This seems reasonable but limits the field to psychology, rather than neuroscience, and focuses more on spirituality than religion. Biotheology might be as good as, if not better than, neurotheology since biotheology is a broader term scientifically. However, it might ultimately be too broad, since biology can encompass many areas of study rather than just the brain. Neuroreligion is useful for focusing on the neuroscience component and broadening the theology aspect to include religion. However, this term tends to leave out spirituality, which in many ways is a broader concept than religion.

Neurotheology as a term is no exception to these challenges, since it appears to be limited to a focus on the neuroscience of theology; at least, this is what the strict definition of the term implies. Such limitations are why I have always argued that the field of neurotheology must maintain a broad perspective of both sides, and I will expand on this shortly. Perhaps the most important reason that neurotheology has become the term used for this field is simply that it seems to have a natural feel. While this is not satisfying as an academic answer, neurotheology seems to have struck the right nerve (pun intended) as the most user-friendly term, and there is something to be said for a term that just seems to fit—and a neurotheological perspective would agree with this reasoning.

But there are important critiques that can be raised of the term neurotheology, and in fact for the entire field of neurotheology. One might question whether neurotheology is really just the cognitive neuroscience of religion, the psychology of religion, or perhaps simply an elaboration of a specific theological discipline. The real question, then, is whether neurotheology actually is its own distinct domain of study. Clearly, neurotheology represents the intersection of several different types of fields. However, it does seem to have a unique position among these different fields even though it may initially find a home within a number of them. Thus, a psychologist might explore areas of the brain as they relate to emotions associated with religion, such as joy, awe, or peace. A cognitive neuroscientist might use brain imaging to determine the network of structures activated by prayer. And a theologian might consider whether the brain’s functions provide a basis for human free will. However, each of these approaches falls within the realm of neurotheology, and interesting intersections might be found when they are considered together as a field. Further, a multidisciplinary approach may be necessary to provide additional pieces of the puzzle. For example, a theologian’s research might benefit from cognitive neuroscience data, and a psychologist’s research might benefit from a theological understanding of religious emotions. Since there are so many possible avenues worthy of consideration in neurotheological scholarship, it seems reasonable to place them into one discipline instead of many.

For neurotheology to be considered as a field in itself, I have always argued that it represents neither simply the neuroscientific study of religious and spiritual phenomena, nor a religious or theological dissertation on science. Rather, neurotheology strives to carve out an integrated approach to the nature of the human person by combining the physical and spiritual. This combination may be difficult to accept for those whose belief system lies primarily either in the sciences or in religious traditions. In fact, some of the most vehement opposition to the ideas arising from neurotheology has been from both the staunchest of atheists and the most devout of religious individuals. For the atheist, any attempt to combine science with something nonscientific like religion or spirituality is inadmissible. And for the religious individual, bringing science to bear on questions of faith or God seems almost blasphemous. However, one would sincerely hope that the goals and fruits of neurotheological scholarship would be acceptable to all individuals wherever they fall along the spectrum of belief. Neurotheology should strive for a new perspective that embraces both science and religion, or at least gives both their due before settling on any firm conclusions about the true nature of reality and humans. Several current scholars also have argued for such a careful consideration of science and religion. For example, the pastor Ronald Numbers has written extensively about the distinction between creationism and evolution. While he admits to rejecting creationism on scientific grounds, he argues that it is important to understand the complex relationship between these two perspectives, as well as for the need to respect individuals who hold different beliefs from one’s own.16

As mentioned in the introduction, the purpose of this book is to explore in greater detail the scientific side of neurotheology. But it should always be remembered that neurotheology is a two-way street. Only in this manner can neurotheology hope to become its own discipline and also strive to push humanity in directions that create a more holistic understanding of the human person.

THE MULTIPLE DISCIPLINES WITHIN NEUROTHEOLOGY

In terms of definition, it is essential to focus on the two sides of neurotheology. Thus, we must consider the full meaning of “neuro” as well as “theology.”

The neuroscientific aspect of neurotheology extends beyond the cognitive neurosciences to include neurology, psychiatry, psychology, anthropology, medicine, genetics, and studies of consciousness. Each of these disciplines can contribute to neurotheology in very substantial ways. As we will consider throughout much of this book, each of these disciplines has great value in providing a better understanding of the relationship between the brain and religious and spiritual phenomena. For example, the cognitive neurosciences can provide a variety of imaging studies that explore the changes that occur within the brain when an individual participates in religious and spiritual practices or considers various religious and spiritual beliefs. Neurology can help demonstrate the relationship between various disorders such as stroke, Alzheimer’s disease, and seizures as they relate to religious and spiritual experiences. Psychiatry and psychology can explore various disorders that are associated with unusual types of religious and spiritual experiences and beliefs such as schizophrenia, mania, and dissociative identity disorder. Anthropology can help provide an evolutionary or historical basis for an understanding of the relationship between brain development and the experience of religious and spiritual phenomena. Medicine can help explore the impact of spirituality and religion on human health and well-being. This has implications for the placebo effect, religious and spiritual coping, and practices such as meditation in terms of both physical and psychological processes. Finally, genetics might actually help determine the underlying biological predispositions that affect how a person engages religion and spirituality.

Consciousness studies explore one of the most elusive aspects of the human brain. Consciousness appears to be a fundamental part of the human experience even though we have no definitive way of explaining it in terms of its origins, its purpose, or how it is ultimately applied. Neither do we have a clear answer as to how or why consciousness may be differentiated from or related to the mind, brain, or spirit. Interestingly, various spiritual traditions such as Buddhism and Hinduism have focused extensively on the nature of human consciousness and how it can be manipulated through practices such as meditation and prayer. By manipulating consciousness, it is believed that humans can attain a higher psychological or spiritual state in which they are eventually able to achieve some type of enlightenment, considered the highest form of conscious involvement in the world.

The “theology” side of neurotheology is just as expansive as the “neuro” side and also includes many disciplines. Theology is a very specific field that involves the elaboration of specific principles and ideas from a foundational belief system. The monotheistic traditions have contributed the bulk of the writing on theological concepts. These theological ideas and approaches were designed to help us better understand the nature of sacred texts such as the Torah and the Bible. Theological discourse ultimately helps us interpret sacred texts in a way that can be used practically both on an everyday level as well as a more esoteric one. Theological development, however, relies on many of the same basic brain functions that are associated with other academic disciplines. Theological concepts such as causality, emotions, abstract thought, and language are also derived from various brain processes. One might argue that humans have a metaphysical mind that allows them to evaluate questions from both philosophical and theological premises.17 In fact, neurotheology may help us better understand the nature of theological thinking by exploring the ways in which the brain enables and restricts us in exploring different ideas. However, neurotheology does not stop at theology.

Neurotheology also explores various religious and spiritual practices such as meditation, prayer, ritual, and myth development. These practices provide fruitful grounds for research since they are often the most accessible from a scientific perspective. Thus, the study of various rituals and practices are the most likely to provide empirical data for neurotheology. Religion and spirituality are also more than the various practices that are part of these traditions. There are many types of experiences that arise in individuals outside of traditional religious settings and practices. A person may experience seeing Jesus in a dream, feel that an angel has visited in the night, or have a spontaneous mystical experience while walking down the street. Each of these types of experiences, and many others, may or may not be part of specific religious and spiritual traditions. Neurotheology provides an opportunity to try to better understand the nature of these experiences both in terms of their content as well as their biological underpinnings. This may help us better understand the overall relationship between our brain and our spiritual selves. Neurotheology also helps us better understand the beliefs that people hold and may provide insights into how different belief systems develop. Such an evaluation could include the differentiation of specific religious traditions from one another, as well as the religious and spiritual beliefs of those who consider themselves agnostic, atheist, or spiritual but not religious. Recent surveys have shown that these groups are growing in the U.S. population.18

As one can see, neurotheology provides an incredibly broad, multidisciplinary, and holistic approach to understanding the brain and religious and spiritual phenomena. As I have remarked in previous writings, pursuing either science or religion alone appears to bring an individual only so far in understanding the full nature of humans and the universe. There are ideas and topics that seem to extend beyond what science or religion alone can tell us about the universe. Perhaps by finding a new and integrated way of using the best of science as well as religion, we might have an opportunity to better answer some of the truly “big questions” that have faced humanity since its dawn.

THE FOUNDATIONAL GOALS OF NEUROTHEOLOGY

In my book Principles of Neurotheology, I felt it important to consider four foundational goals that might guide this field. It would seem that these goals are as important as ever for the developing field of neurotheology, especially in the contemporary world in which there are so many conflicts and difficulties associated with religious and spiritual beliefs. Thus, the four foundational goals of neurotheology are as follows19:

  1.  To improve our understanding of the human mind and brain

  2.  To improve our understanding of religion and theology

  3.  To improve the human condition, particularly in the context of health and well-being

  4.  To improve the human condition, particularly in the context of religion and spirituality

Let’s consider an updated exploration of these goals in more detail. The first goal is one that is often overlooked. I always remind my neuroscience colleagues that pursuing neurotheology is not an easy task from a scientific perspective. Religion and spirituality include many subjective elements including emotions, behaviors, cognitions, and experiences, all of which are difficult to isolate in a scientific way. The most widely used approaches typically involve questionnaires to inquire how a certain religious experience makes a person feel or what emotions arise while performing a particular prayer practice. There may even be elements that are truly religious or spiritual, distinct from any type of psychological or cognitive construct. Such uniquely religious or spiritual elements are particularly problematic to define and assess. In Measures of Religiosity, the editors Peter Hill and Ralph Hood provide several hundred scales designed to assess the many components of religiosity and spirituality.20 Equally challenging is to then integrate subjective elements with more objective data such as brains scan or physiological measures.

All kinds of questions arise when designing study protocols to evaluate a particular prayer practice or aspect of religiosity, and these methodological questions pose a real scientific challenge. Any data obtained from neurotheological research can potentially provide information about the complex workings of the brain and how religious or spiritual beliefs might enhance or diminish health and well-being.

Religion and spirituality have had, and will continue to have, a tremendous impact on behavioral, emotional, and cognitive processes within individuals and across groups. The important point here is that by fully developing neurotheology, we have an opportunity to improve research paradigms and learn more about the human mind, brain, and body, as well as their complex interactions.

The second goal of neurotheology pertains to gaining a greater understanding of religion and theology through cognitive neuroscientific research. This causes some consternation on the part of religious individuals, since there is always the possibility that some or all of a person’s beliefs may be called into question by a neurotheological approach. However, for those who might embrace neurotheology, there is also a substantial upside in which new knowledge may help people find better ways of engaging their religious and spiritual side. Research findings might suggest more effective ways of praying or meditating. Or perhaps neurotheology will shine new light on ways for the brain to address theological concepts or arguments that will lead to new insights. It is important to note that the doctrinal or theological part of the arguments does not necessarily go away, but rather is joined by a new perspective. Thus, a discussion about human free will and its importance in the context of a particular religion might go beyond what is stated in a sacred text or conceived in a philosophical argument to include data from a neuroimaging study showing how and where free will might arise in the brain. Or a neurotheological study might reveal an absence of free will; this finding could alter the overall argument. In the end, it would seem that there are many ways in which neurotheology could contribute to a greater understanding of religion and theology.

The third goal of neurotheology is to improve the human condition in terms of improved health and well-being. This goal derives in part from the first goal by using an improved understanding of the mind and brain to enhance the practical applications of religious or spiritual practices and beliefs. We will explore this in detail later, but here we can at least consider the range of possibilities by which this goal might be achieved. For example, there has been an exponential increase in the number of research studies published over the past two decades relating religiosity or spirituality to health. Studies have focused on both physical and mental health and have shown that various practices such as meditation and prayer can reduce anxiety and depression and improve immune function. A better understanding of the mechanism of action, as well as whether a spiritual or secular focus might be more effective, could have important implications for health and well-being. Some studies have suggested that just being religious, frequently defined by measures such as amount of church attendance, results in a reduced incidence of cardiovascular disease, liver disease, or cancer. Of course, such studies are difficult to design and problematic to interpret. However, if positive effects do occur, neurotheology should be able to help better delineate such effects and also strive to find the mechanism of action behind them.

Neurotheological research might also identify potentially negative consequences of religious and spiritual beliefs in which certain religious attitudes and beliefs lead to greater anxiety and depression or the avoidance of certain types of appropriate medical care.21 Some of the most negative health outcomes result from more extreme perspectives on religion such as those of cult followers and terrorists.22 These groups sometimes commit mass suicide or kill others, acts that worsen human well-being. However, at present, not much is known about what neurological factors lead to these negative perspectives. It is not clear how or why some individuals follow extreme religious or spiritual views. Neurotheological research has the opportunity to evaluate the type of individuals most likely to follow such a path from the perspective of their psychology and brain physiology. Hopefully, this type of research might even help to find ways of redirecting people into more positive or constructive belief systems.

The fourth foundational goal of neurotheology is to improve the human condition, particularly with respect to the religious and spiritual well-being of individuals and of humanity as a whole. The term spiritual well-being is open to an array of interpretations and needs to be better understood. But if we can obtain more information about religious and spiritual beliefs and practices, we might be able to suggest better paths for people to take to find the sense of meaning and purpose that many people seek. Perhaps certain approaches to meditation are more effective than others. In most religious groups, the rituals developed over time are derived from doctrine, but also on a somewhat “trial-and-error” basis. Elements of rituals that elicited strong positive responses from the congregation were likely repeated, whereas rituals that did not do much were likely eliminated. Perhaps a neurotheological approach could help identify the most effective liturgies and rituals, thereby enhancing people’s spiritual well-being.

Critics of neurotheology often raise the concern that this fourth goal might someday lead to discovering a pill or other artificial means to help people become more spiritual. While this is an intriguing possibility, it should be remembered that throughout human history, people have found “artificial” ways of entering spiritual states. Many different techniques such as ritual, prayer, meditation, starvation, sex, and intense physical activity have all been used to induce spiritual states. And many traditions incorporate psychoactive substances such as ayahuasca or peyote, which have psychedelic effects, to help induce a spiritual or religious state.23 Thus, the notion of purposefully inducing spiritual or religious experiences has existed for thousands of years. Neurotheology might help determine the most effective ways of helping people achieve spiritual experiences and incorporate these approaches into a specific religious or spiritual paradigm. The use of psychoactive compounds that help induce spiritual states have also been shown to help people with various psychological and physical problems such as depression, post-traumatic stress disorder, and terminal illnesses. The interface between psychedelic compounds and psychological therapy could be another interesting facet of neurotheology.

We might consider one additional, overarching goal of neurotheology, which we already considered in the previous chapter: exploring the nature of reality and how humans perceive that reality. The nature of reality underlies the four foundational goals of neurotheology. After all, if we are going to try to advance our understanding of ourselves and the world, we must try to better address the fundamental epistemological question about what is really real and how we can most effectively interact with that reality.

NEUROTHEOLOGY FOR ALL

In the end, neurotheology is a discipline that is relevant to all people. While the atheist might be concerned about the use of the term theology as much as the religious person might be concerned about the term neuro, hopefully everyone can see the potential value in seeking a more integrated approach to answering some of life’s key questions. After all, religious individuals must acknowledge the existence of science and scientific facts, as well as the importance of understanding how our brain helps us to interpret and comprehend both the physical world and religious or spiritual beliefs. Atheists must recognize the deep relationship between religion and spirituality and humans throughout history. Every culture, every society, and every time, has found religion playing a central and powerful role in human existence. Rather than ignoring religion and spirituality, the atheist might at least find ways of using science to help better understand this powerful force in human history. Thus, neurotheology has both an esoteric side as well as a practical or applied side.

Neurotheology must also be open to the possibility of both scientific and religious or spiritual “answers” to fundamental questions about the nature of reality. Should neurotheology and its related studies determine beyond doubt that religion and spirituality are, in fact, nothing more than the manifestation of neurophysiological processes in the brain, then the neurotheologian must accept this conclusion. Similarly, should neurotheological scholarship determine that consciousness and spirituality win the day, then we should also be comfortable with that conclusion. In such a case, we might find ourselves in a paradigm shift with various spiritual pursuits such as meditation being embraced as more important than scientific exploration. Until we have a firm conclusion, neurotheology must be open to all perspectives when it comes to religion, spirituality, and the brain.


Chapter Three

NEUROSCIENCE AND NEUROTHEOLOGY

There are several important neuroscientific concepts within neurotheology. As I mentioned in the previous chapter, I like to remind my colleagues that neurotheology can be beneficial to the field of cognitive neuroscience. The ability to study highly subjective phenomena such as spirituality or religiousness pushes our scientific methodology to its limits. Many questions arise regarding the best approach to take for studying the brain, the most appropriate times to study it, the most appropriate subjects to study, and ultimately how to interpret the information obtained from these studies. Understanding the relationship between neuroscience and religion or theology also requires a review of what is currently known about the brain and its functions. In addition, an understanding the strengths and weaknesses of various approaches for measuring the brain’s function in the context of neurotheology enable the field to progress.

Early cognitive neuroscience studies were often quite simple. A subject would have his or her brain scanned while moving a finger or brushing a hand to evoke a sensory response. Finding the areas that became active during these tasks helped to document the ability of functional imaging to determine areas of the brain involved in different types of processes. However, the brain seldom works in a simplistic manner with only one area of the brain involved in only one process.

The brain works as an integrated whole. And this is particularly observed in more complex types of tasks. For example, tasks that involve reading a sacred text such as the Bible require vision, memory, language, emotions, and a variety of cognitive processes that allow for the interpretation and expression of various ideas. For the person, all of these different processes seem to flow in a fluid manner. However, trying to observe them using brain imaging is not clear cut because it is difficult to know when one process ends and another begins.

THE CHALLENGE OF NEUROTHEOLOGICAL STUDIES

Designing neurotheological studies is a complex process owing to the knowledge of scientific methodology required, as well as the subjective nature of the phenomena being studied. Religious and spiritual experiences and practices frequently involve many of the brain processes just mentioned, and there may be additional processes at work, depending on the circumstances. People who have had intense spiritual experiences invoke changes in brain areas involved with sensory processing, consciousness, and awareness. In fact, one of the most intriguing aspects of neurotheological research involves altered states of consciousness, such as trance states or mystical experiences.

Whenever I was tasked with designing a new neurotheology study, the usual approach I took was to first determine the exact question to be answered. Is the goal of the study to explore changes in brain function associated with a particular meditation or prayer practice? If so, we would need to understand all the facets of that particular practice, including the specific logistics of how the practice is performed. If the practice can be performed in a laboratory or imaging setting, then individuals can be brought into the laboratory. It is also important to determine whether the practice can be performed while a person is lying in a brain scanner or whether the person needs to be in some other position such as in seated meditation. Some practices can be performed while lying down and staying relatively still. Others involve a great deal of movement and perhaps speaking or singing. In these latter cases, an alternative approach would need to be developed, one that does not require the person to be lying still in a scanner at the time of the practice.

The scanning environment can also interfere directly with the practice. Magnetic resonance imaging (MRI) scanners can produce up to 110 decibels of noise, which can substantially interfere with an individual’s ability to perform a particular practice. It is interesting to note that in one of our studies, our subjects performed two different meditation practices. It turned out that one was much easier to perform in the scanner because the natural cadence of the practice matched the rhythm of the sounds coming from the scanner. The meditators had a much greater problem performing the other practice, which seemed to be out of sync with the noise from the scanner.

Other related studies have involved various components of religious and spiritual beliefs. Studies of morality, logical processes, and the holding of specific beliefs can potentially be evaluated in an MRI scanner. How such beliefs are elicited may depend on the specific aspect of those beliefs. For example, one study compared brain function while reciting a well-known prayer versus reciting a fairytale.1 Other studies have asked people to recollect important spiritual experiences while in the scanner.2

Each type of measurement technique (whether brain imaging or other physiological measurement) has its own unique challenges and limitations. Functional MRI (fMRI) is perhaps the most widely used approach today for brain imaging. Functional MRI technology, which was developed in the 1990s, has provided phenomenal data on how the brain works in the living person. And in many ways, fMRI has been the cornerstone of modern cognitive neuroscience. However, as mentioned, in the context of neurotheology, one of the major limitations of fMRI is the need for an individual to be in the scanner to assess a particular mental state or task. Thus, some meditation or prayer practices may not be conducive to being studied in an fMRI scanner.

Another very important point with regard to fMRI, as well as any physiological measurement tool, is the need to determine exactly what is being measured. Most fMRI studies involve obtaining a signal from the brain that relates to the oxygen content of the blood. The presumption is that a shift in oxygen content is directly related to activity levels in various parts of the brain. While this is certainly a reasonable assumption, it leaves some very important gaps in terms of understanding exactly what is going on in the brain. When neuronal activity occurs, the primary driver for eliciting a neural response is the movement of sodium and potassium ions across the nerve cell’s membrane. This causes an electrical depolarization of the neuron that allows a signal to travel down the length of the axon to the axon terminal, which then activates the next neuron in the chain. Once the signal arrives at the end of the axon, some type of neurotransmitter is released across the synapse. There are many different types of neurotransmitters, including serotonin, dopamine, and glutamate, among others. As these neurotransmitters move across the synapse, they cause a change in the next, or postsynaptic, neuron. The response of the postsynaptic neuron depends on the type and amount of neurotransmitter that is received at its receptors. This process causes the next neuron either to activate and send a signal to another neuron or to deactivate and block signals to other neurons. As these processes continue, certain neurotransmitters, along with other molecules, appear to alter the blood flow that enters the specific region of the brain being activated. Initially, there is a dilatation of the blood vessels, which allows for greater blood flow and alters the oxygen concentration in that region.

So the big question is, what exactly needs to be measured in order to understand how the brain produces thoughts and experiences? Are thoughts and experiences generated by the electrical activity of the neuron, the various ions moving across the membrane, the release of different neurotransmitters, the interaction between two or more neurons, the changes in blood flow, or some even greater integrated approach linking all these processes together? This is a huge question for all of cognitive neuroscience, but particularly for neurotheology, which often deals with subjective experiences that are difficult to pinpoint. It also begs the bigger question as to where consciousness actually lies within the brain. And it brings up the all-important question of whether the brain produces beliefs and experiences, is somehow associated with those beliefs and experiences, or simply acts as a radio in some sense, receiving information from the external world. Since the brain is constantly interacting with the world, it is likely that our brain is changed by the world as much as our brain changes the world. And, as discussed in chapter 1, how much can we ever know about whether our experiences and thoughts on the inside relate accurately to what is going on in the outside world?

Other important methodological challenges include how to choose subjects for a given study. For example, when we decided to perform our early studies on meditation, we had to decide which type of meditators would be the most appropriate. Naturally, the first issue was determining which type of meditation should be studied. There are hundreds, if not thousands, of meditation practices, and selecting one particular practice would seem to be a somewhat random process. In fact, for our study, as well as with many other studies, it is often a matter of convenience or personal interests. Is there a particular group of individuals who perform a specific practice who would be willing to come in to have their brains scanned during the practice? Or perhaps there is a particular practice that a researcher likes to do his- or herself, and he or she wants to see how it might affect the brain.

Since science works best with large numbers, it is important to try to find as large a group of practitioners as possible. But once a particular type of practice is selected, and perhaps even a specific group of individuals identified, there are still important additional questions that must be addressed. What level of experience should practitioners have in order to participate in the study? There clearly is a difference between those people who have been performing a practice for many years versus those who have been practicing for several months. Is there a particular threshold with regard to the amount of time a person needs to have performed the practice in order for them to be included in the study? Here, even, there is difficulty making such a determination because someone may have been performing the practice for fifteen years, but for only twenty minutes a day, whereas another person may have been performing the practice for only three years, but for five hours a day. A related problem has to do with the age of the participants. If a researcher decides to set a criterion of twenty years of practice for study participants, then all of these individuals are going to have to be at least in midlife. However, there could be many excellent meditators out there who are only in their twenties.

Some people may perform many different types of practices in addition to the one a researcher is interested in, whereas others may perform only one type of practice. We might even ask whether it is important that a person be born into the particular spiritual tradition associated with the practice being studied or if it is acceptable that they converted to the tradition.

Then, as with any study, a variety of other demographic and medical factors must be taken into consideration. Should subjects be excluded if they have various medical or psychological conditions? If you are an atheist, such as Richard Dawkins, you might assume that everyone who is religious is delusional and thus exclude all potential religious participants on the grounds that they have a psychological disorder. To what extent do we allow people to participate if they have mild depression or anxiety or describe ideas and beliefs that seem unusual or extreme? Our study of speaking in tongues brought in individuals who performed a practice that appears to verge on the psychotic. At the peak of their practice, they are gyrating, making unusual sounds, and appearing completely out of touch with anything going on in reality. However, several minutes after the practice is ended, these individuals return to being otherwise normal people with families, jobs, and overall normal mental function. Again, these issues raise the question of how one decides what type of person should be included in the study and to what extent we consider a person to have normal, or abnormal, psychological function.

Yet another important challenge in neurotheology is how various statistical analyses are applied to the data. Science generally likes large groups of individuals who can be compared against other groups of individuals. The ideal study would look at fifty or so individuals performing a particular practice and compare them to fifty other individuals who are control subjects. A large sample such as that would be able to demonstrate statistically significant differences that would help to identify areas of the brain involved in a particular practice. But it can be very difficult to find enough willing participants who all perform the same practice.

My research team’s data, including both imaging and descriptions of various subjective spiritual experiences, suggest the difficulty in trying to group individuals together with regard to religious and spiritual phenomena. In fact, I have often argued there really are seven billion religions in the world, one for each individual. No two individuals think about religion, spirituality, and God in the same way. The descriptions that we have received from people who have had religious and spiritual experiences confirm the uniqueness of those experiences. While there are certain global elements involved in these experiences, the most commonly used descriptors are still used only about 15 to 20 percent of the time.3 Given the great diversity in people’s religious and spiritual experiences and in their descriptions of those experiences, trying to group them all into one category seems to be almost impossible.

The ideal scenario, from a study perspective, would be to be able to explore individual variation among people. Science, however, takes a dim view of such individualized data because it is difficult to know how to analyze and interpret them. This is the proverbial “anecdotal evidence” that science does not highly regard. Thus, neurotheology would ideally find some new statistical tools to be able to evaluate not only group processes, but individual variations, in an effective manner. This is not to say that larger statistical evaluations are useless, just that they must be interpreted with caution.

Measuring the subjective nature of religious and spiritual beliefs and experiences is also quite a challenge. Perhaps the fields most familiar with this problem are psychology and psychiatry. The ability to quantitatively measure subjective feelings of depression or anxiety, for example, is critically important but not always straightforward. For example, common measures of depression include not only asking about the feeling of depression itself, but how it might manifest in a person’s life. Thus, questions regarding whether a person cries a lot or no longer engages in hobbies they once found enjoyable can help to better assess a person’s level of depression. Of course, such quantitative measurement becomes far more problematic in the study of religious and spiritual experiences, which can be highly variable and affect emotions and thoughts on many different levels.

There are hundreds of different questionnaires for all sorts of religious and spiritual constructs.4 There are scales on religious beliefs, attitudes, orientation, development, commitment, and experiences including mysticism. There are also scales on moral values, God concepts, fundamentalism, forgiveness, and fear of death. Some are very specific, whereas others are vague about what they are intended to measure. Some also have significant cultural or religious biases. There are also natural biases introduced into these measurements a priori. For example, if an investigator thinks that religion is associated with positive emotions, then he may ask questions about the positive emotions that a study subject feels in relation to religious beliefs. However, a person’s religious or spiritual beliefs may be associated with negative emotions, in which case a given measurement tool focusing on positive emotions could be completely useless.

While these various questionnaires can be very useful to employ in different research projects, which ones to use, how they overlap with each other, and how to interpret the results remain to be seen. More importantly, each of these scales requires self-reporting, which, while reasonably valid, has limitations. One might wonder whether study participants will fully understand a questionnaire’s questions, whether the questions apply to participants’ particular religious traditions, and ultimately whether the questions capture the ways in which people engage their own religious and spiritual traditions. It would be ideal to find various external, or objective, measures of religiosity. Would it be possible to have an external evaluator ask questions of each participant and make an assessment? The ability to establish some form of external measurement could prove very valuable for future neurotheological research.

Overcoming the methodological challenges of neurotheology research is part of what makes the field exciting, and it is these challenges that also are pushing the field of cognitive neuroscience forward. By determining how to address these challenges, future scholars will help us better understand religious and spiritual phenomena as they relate to the brain.

BASIC BRAIN FUNCTIONS AND RELIGIOUS PHENOMENA

In order to proceed with the remainder of our discussion of neurotheology, it is important spend a little time considering how the various structures of the brain and their respective functions are involved with the elements of religious and spiritual beliefs, practices, and experiences. While we will describe what individual structures do, it is also important to realize that the structures of the brain ultimately work in concert to provide humans a complex understanding of the world and a coherent behavioral response to that understanding. In other words, while one particular area might be highly associated with language or vision, it does not operate in isolation. All the different parts of the brain rely on each other in one way or another. However, there are certain functions that appear to be reasonably localized to certain structures, and this review will describe the most important ones to neurotheology, even though many others may also be relevant.

Finally, it should be clearly stated that this review is not meant to be exhaustive either in its extent or its detail, but is intended to allow individuals with relatively little neuroscience background to be able to understand some of the basic structures and workings of the brain as we move forward. A more detailed analysis of the neuroscience may ultimately allow for more subtle and integrated developments in the field of neurotheology.

THE AUTONOMIC NERVOUS SYSTEM

Functionally the most basic part of the nervous system is the autonomic nervous system. With input from the rest of the brain and central nervous system, it is responsible for maintaining baseline bodily function. It also allows the body to respond to various external stimuli. Thus, the autonomic nervous system helps connect the brain to the rest of the body. The autonomic nervous system also plays a crucial role in the overall activity of the brain, as well as in the expression of fundamental emotions such as fear, joy, and shame.

The autonomic nervous system is traditionally understood to be composed of two subsystems: the sympathetic system and the parasympathetic system (figure 3.1).5 Both systems innervate almost every body organ and generally have a “push–pull” effect so that if one system increases the heart rate, the other system decreases it; if one system dilates the pupil of the eye, the other system contracts it.
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FIGURE 3.1.  The autonomic nervous system.

The sympathetic system subserves the so-called fight-or-flight response and is responsible for the body’s arousal system.6 Among the functions of the sympathetic system are the expenditure of vital resources, increasing heart rate and blood pressure, increasing muscle efficiency, and increasing respiration, all in an effort to respond to an important stimulus or threat in the environment.

The parasympathetic system is essentially the antithesis of the sympathetic system. It might be thought of as a calming or quiescent system. The parasympathetic system’s functions include the storing of vital resources, decreasing heart rate and blood pressure, and slowing respiration.

As more and more research has been done, we have come to realize that the interaction between the sympathetic and parasympathetic systems is much more complex than this, however. There is some evidence to suggest that there can be either a rapidly alternating activation of both the sympathetic and parasympathetic systems or that both can be activated simultaneously.7 These more unusual types of interactions may occur when one system is excited to an extreme extent. For example, continued physical exercise such as marathon running is associated with increased activity in the sympathetic system to very high levels, and deep stages of prayer may result in an increase in the parasympathetic system to very high levels. It may be at these high levels of activation in one system that there are reciprocal changes in the other. The actual degree of interaction between the two arms of the autonomic nervous system remains to be fully elucidated. However, a number of investigators of spiritual practices such as meditation have considered activity in the autonomic nervous system very relevant to these experiences, since spiritual practices can result in a profound sense of arousal, or calmness, or a combination of the two. We will consider these complex autonomic states as they relate to various practices, rituals, and mystical experiences in later chapters.

THE STRUCTURE OF THE BRAIN

For starters, the brain is divided into two hemispheres—left and right—which structurally appear very similar (figure 3.2). There are some basic functional differences between the left and right hemispheres, however, since each controls the opposite side of the body. But more importantly, the left hemisphere is generally regarded as the dominant hemisphere, since it houses the primary language areas in most people. Specifically, right-handed people have their main language area in the left hemisphere as much as 98 percent of the time, and left-handed people have their language area in the left hemisphere about 75 percent of the time. As a general rule, the left hemisphere also appears to be involved in more analytical and quantitative thought, whereas the right hemisphere tends to be involved in more creative and emotional aspects of thought. However, many brain imaging studies have shown that both sides appear to participate in all mental processes. There are specific connecting fibers in the brain that link the two hemispheres so that neuronal information can be shared. To date, it remains unclear in which hemisphere religious or spiritual thoughts and experiences predominate. More data are needed to fully make this determination.
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FIGURE 3.2.  The brain’s main structures.

In each hemisphere, there are four main lobes: temporal, parietal, occipital, and frontal (figure 3.3). Theselobes comprise the cerebral cortex. Each lobe has functional distinctions, and each has smaller subregions.
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FIGURE 3.3.  A side view of the brain showing the frontal, temporal, parietal, and occipital lobes. The general location of several functions are illustrated by specified lines.

The occipital lobes house the primary visual centers of the brain. In this lobe, the primary input from the eyes is processed for basic lines and colors. Although the occipital lobes seems an unlikely place for much religious or spiritual activity, one of my more recent studies showed just how important this area of the brain may be. The impetus for the study arose many years ago, when I was a medical student. I was sitting through a very boring class about the primary visual cortex in the occipital lobes. While I was drifting to sleep for most of the lecture, I awoke for one particularly interesting statement. It turns out that in the occipital lobes, there are certain neurons that fire when a person is looking at a vertical line and other neurons that fire when a person is looking at a horizontal line. It occurred to me in that half-awake moment that if you combined a horizontal line and a vertical line together you get a cross. I wondered for a moment whether the symbol of the cross is powerful not only because of its theological significance, but because it actually stimulates the brain’s neurons in a unique and powerful way.

Almost twenty years later, a colleague came to me asking about the possibility of working on a research study together that would focus on the emotional content of religious and spiritual beliefs. In the midst of our discussion about a possible study design, I hearkened back to my old medical school class and suggested the possibility of studying the brain while people viewed various religious symbols. The idea we ultimately came up with was to scan the brain with fMRI while showing people religious and nonreligious symbols with either positive or negative emotional content and also symbols that were considered neutral both from a religious and emotional perspective. The first thing we had to do was gather a large collection of religious and nonreligious symbols and have people evaluate them so that we could pick the ones that best fit into five categories: religious–positive, religious–negative, nonreligious–positive, and nonreligious–negative, and neutral (neither religious nor emotionally charged).

One of the interesting things I noted while amassing about 125 symbols was that when it came to religious and spiritual symbols, there were many crosses, stars, and circles, but for some reason, there were no squares. That there are general types of symbols considered to be spiritual supported my earlier notion that some symbols seem inherently important, whereas others seem to trigger very little response in the brain. Amused, I even thought about how “being a square” was very disparaging back in the 1950s. Clearly, a square does not hold the same type of power over the brain as a cross or a star. But where in the brain do these differences appear?

For the next part of the study, we took twenty-five of our symbols (five symbols in each category) and showed them to people while we scanned their brain in an fMRI scanner. One other important part of the study involved showing the symbols for a very brief period of time, two to three seconds, before a person’s conscious mind could have too much of an impact on the brain’s response. The results were quite fascinating. We found that there were differences in the occipital lobe’s primary visual area when comparing religious–positive symbols to nonreligious–positive symbols. This finding implied that religious symbols had a different impact on the primary visual areas of the brain, supporting my original contention back in medical school that religious symbols affect the brain in a very primary way.

The next structure to consider is the frontal lobe. The frontal lobes are an important part of the brain and the one that helps make us uniquely human; that is, the human frontal lobes differentiate us from every other animal on the planet. In fact, the human frontal lobes are larger relative to the rest of the brain than the frontal lobe of any other animal. Among the frontal lobes’ functions are the ability to concentrate, plan future events and behaviors, initiate behaviors and actions, and regulate emotional responses. Many of these processes fall within the realm of what are called executive functions. The frontal lobes are what helps us plan our days, balance our checkbooks, perform our jobs, maintain our relationships—and it may even be the seat of will.8

An interesting article in the Journal of the American Medical Association by Frank Meshberger caught my attention back in 1990. In it, Meshberger described his perspective as a neuroscientist of Michelangelo’s Sistine Chapel painting, particularly as it related to the brain’s frontal lobe.9 He noticed that the image of God and the angels bore a striking resemblance to the anatomical structure of the human brain. He argued that because artists of Michelangelo’s time frequently performed dissections of human cadavers, it may not be been far-fetched to think that Michelangelo either purposefully or inadvertently made the overall image of God in the shape of a human brain. Meshberger went one step further in pointing out that God’s hand, as it reaches toward Adam, is emanating from the frontal lobe. He argued that God may not have physically created Adam completely from scratch, but rather given him a brain that consisted of the complex functioning of the frontal lobes that allowed Adam to become fully human.

Although all of this is simply fun speculation, we will see in future chapters how the frontal lobe likely plays a critical role in religious and spiritual practices and experiences.10 The ability of the frontal lobes to regulate so many beliefs and behaviors suggests that it is active during practices like meditation, prayer, and various rituals and involved in the holding of specific beliefs and the regulation of emotional responses to those beliefs. And since some have argued that the frontal lobes are the seat of will, it would seem an important place to look when we begin to discuss the nature of free will.

Another important part of the brain are the parietal lobes. The parietal lobes are at the back and on the top part of the brain. Among its very important functions are social interactions and creating a spatial sense of self.11 For the latter, the parietal lobes take sensory information from all other parts of the brain to help us construct a three-dimensional representation of our body in space. The parietal lobes are involved in most spatial tasks that involve orienting the body in the world. When you get up from your chair after reading this book, turn toward the door, and walk through the door frame, the parietal lobes help you perform all of those functions by providing a clear sense of the space around you and how your body fits within it. Since many religious and spiritual practices are associated with altered senses of the body in space, and even a dissolution of the sense of self, we might expect the parietal lobe to play a prominent role in such experiences.12 Also, since many aspects of religion pertain to social interactions, especially in terms of feelings such as compassion and empathy, the parietal lobes are likely important in helping establish such relationships.13

The final major structure to consider is the temporal lobe, which is located along the side of the brain. The temporal lobes are responsible for a number of very critical functions that may be relevant to religious and spiritual phenomena. In the lower part of the temporal lobe is part of the visual processing system that helps to create a vivid three-dimensional representation of the world.14 The primary visual areas of the occipital lobes send their basic information to the lower part of the temporal lobes to begin to build the complex representations that we typically think of when we “see the world.” The upper part of the temporal lobes is involved in hearing and also language. In fact, the upper part of the left temporal lobe, in conjunction with the lower part of the left parietal lobe, is heavily involved in our verbal conceptual functions.15 It is here that the brain processes abstract thoughts, quantitation in mathematics, and language. These areas also work with the frontal lobes to help us construct our overall behavioral and belief systems.

THE LIMBIC SYSTEM

Deeper inside the temporal lobes are a group of structures called the limbic system, which is the primary emotional center of the brain (figure 3.4). The limbic system is responsible for the broad array of human emotions ranging from simple feelings such as fear, happiness, sadness, aggressiveness, and love to subtle feelings such as envy, embarrassment, and melancholy.16 In order for humans to have a full range of emotions and the ability to apply them to various experiences and thoughts, the limbic system must be intimately interconnected with the entire brain. This allows humans not only to have complex thoughts, but to assign emotional value to those thoughts. Thus, humans may contemplate God, arrive at some conclusion, and back that conclusion up with a strong emotional response. The four most important areas of the limbic system are the hypothalamus, the thalamus, the amygdala, and the hippocampus.
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FIGURE 3.4.  The structures of the limbic system.

The hypothalamus is a central structure in the brain and is responsible for maintaining many of the body’s functions, including heart rate, breathing rate, blood pressure, and most of the hormone systems. The hormone systems controlled by the hypothalamus include the sex hormones, those involved in thyroid function, and stress hormones such as cortisol. The part of the hypothalamus closest to the midline represents an extension of the parasympathetic system into the brain, thus connecting the parasympathetic system with the rest of the brain.17 The outer part of the hypothalamus seems to be an extension of the sympathetic system into the brain.18 It is involved with the fight-or-flight response, with sensations of terror or rage, and also with positive emotions ranging from moderate pleasure to bliss. An important aspect of the emotions generated by the hypothalamus, whether positive or negative, is that they tend to be stimulus bound. This means that they respond to a specific stimulus and then die off very quickly when the stimulus is removed.

The amygdala, located in the middle part of each temporal lobe, is typically activated when something of motivational importance happens to us.19 The amygdala has extensive interconnections with various parts of the brain in both hemispheres, as well as with other subcortical structures, through which it is able to monitor and determine which sensory stimuli are of motivational significance to the organism. This involves the ability to discern and express quite subtle social emotions such as love, affection, friendliness, fear, distrust, and anger. In addition to emotional and motivational functions, the amygdala is involved in attention, learning, and memory.

Once a stimulus of potential interest is detected, the amygdala functions to analyze its emotional or motivational importance and involves other areas of the brain such as the hypothalamus so that appropriate actions may take place. Since the amygdala is connected to the cortex and the autonomic nervous system, it can help provide our thoughts with emotions and then help us feel those emotions throughout the body. Conversely, the amygdala can help us think about feelings that come from our body.20 In contrast to basic emotions associated with the hypothalamus, emotions arising from the amygdala can persist for long periods of time. In fact, the amygdala is involved in disorders that involve strong, long-lasting emotions, such as post-traumatic stress disorder.21 From a neurotheological perspective, the amygdala might be involved in strong emotions of love or compassion associated with practices such as prayer or beliefs in God.22

The hippocampus, which is shaped a bit like a telephone receiver, is located slightly behind the amygdala in each temporal lobe. The hippocampus plays a major role in information processing, memory, and learning.23 It makes sense to remember things that have strong emotional importance. We want to remember both good and bad things. We want to remember our children so that we take care of them throughout their lives, and we want to avoid foods that made us sick so that we live a long life. The hippocampus thus interacts with the amygdala to help with remembering motivationally important things and to regulate our overall emotional response. From a neurotheological perspective, the hippocampus may help us to remember the emotionally important concepts associated with a religious tradition; for example, a Christian person remembering that Christ died for his or her sins.

One other very important structure is a central structure called the thalamus (there are two thalami, one in each hemisphere). The thalamus is a major relay station in the brain connecting many cortical areas to each other and also to subcortical areas. The thalamus is deeply connected to the hippocampus, which helps regulate some thalamic activity.24 The thalamus also takes much of the sensory information coming in from the ears and eyes and sends that information to other areas of the brain. Because of its key role in so many processes, the thalamus may be one of the most important structures in helping us to form our sense of reality. By linking senses with thoughts and feelings, our entire perspective on the world—including what it represents and how we respond—seems to go through the thalamus. It is also interesting to note that the thalamus goes quiet when we become unconscious under the influence of an anesthetic. This has led some to suggest that the thalamus may be the seat of consciousness, or at least plays a central role.25 Thus, it is not surprising that neuroimaging studies have found changes in the thalamus related to religious and spiritual practices and beliefs.26 Finally, there is an important area between the limbic system and the cortex in each hemisphere called the insula which has recently been found to be very important in emotional processing. This area appears to help us understand the emotions that our limbic system elicits. Thus, the insula may be very important in helping people process the emotional content of their religious and spiritual beliefs.

NEUROTRANSMITTERS: THE BRAIN’S CHEMICAL COMMUNICATORS

All the functions we’ve discussed so far, and the brain structures to which they are attributed, have been determined based on clinical studies of patients with neurological disorders, studies of brains after people have died, and brain imaging studies. However, it is also critical to understand how the brain’s nerve cells communicate information to each other so that they and the brain structures know how to function together. After all, the brain really only works when all of its parts function as an integrated whole. The nerve cells communicate with each other by sending signals via a large variety of chemicals called neurotransmitters. These neurotransmitters allow for the information to be communicated from one nerve cell to the next. Each neurotransmitter has distinct functional domains. While the field of neurotransmitter research cannot be described in detail in these few pages, it is important to understand that these chemical messengers are responsible for relaying information throughout the brain and that some neurotransmitters in particular have been implicated in religious and spiritual experiences. Therefore, in order to briefly consider the neurotransmitters of the brain, only those that seem directly related to religious and spiritual experiences will be described, and these will also be considered in the specific context of studies that have measured their involvement in such experiences.

Glutamate is the main excitatory neurotransmitter and generally turns neurons “on.” During practices such as meditation or prayer, which activate a number of brain structures, one would think that glutamate is largely responsible for these activations. Gamma-aminobutyric acid (GABA) is the principal inhibitory neurotransmitter in the brain. In other words, when certain parts of the brain are turned “off” or when overexcited areas need to be “turned down,” GABA is often at work. Since calming the brain is part of many spiritual practices and rituals, GABA likely plays an important role, and several studies have shown increases in GABA during meditation practices.27

Serotonin is a neurotransmitter involved in mood and also visual processing.28 The cells of a part of the brain stem called the dorsal raphe produce and distribute serotonin when activated by the hypothalamus.29 Moderately increased levels of serotonin appear to correlate with a positive mood, whereas low serotonin levels often signify depression.30 This is why drugs like Prozac and Zoloft, which increase the amount of serotonin in the brain, are used to treat depression. When the serotonin receptors in the temporal lobes are quickly and significantly activated, the stimulation can result in a hallucinogenic effect. Psychedelic drugs such as psilocybin and lysergic acid diethylamide (LSD) seem to take advantage of this mechanism to produce their extraordinary visual and mood experiences, often described as spiritual.31 In addition, meditation practices have been associated with an overall increase in serotonin levels.32

The neurohormone melatonin is produced by the pineal gland, which has been shown to depress the central nervous system and reduce pain sensitivity.33 During meditation, blood plasma melatonin levels have been found to increase sharply.34

A related neurotransmitter that is also very critical to normal brain function is dopamine, which is heavily involved in motor function, mood, attention, and higher cognitive processing. Dopamine is part of the reward pathway in the brain, and increased dopamine, whether naturally or through the use of drugs such as cocaine, can create strong positive emotions or even euphoria. It is likely that dopamine is involved in intense spiritual experiences. Further, it is interesting that dopamine function is abnormal in disorders associated with unusual religious experiences such as schizophrenia.

Beta-endorphin is a natural opioid primarily produced by the hypothalamus and distributed to the brain’s subcortical areas.35 The hypothalamus releases beta-endorphin in response to the excitatory neurotransmitter glutamate, to which it is extremely sensitive.36 Beta-endorphin depresses respiration,37 reduces fear,38 reduces pain,39 and produces sensations of joy and euphoria.40 The opiate system may be involved in the deep feelings of spiritual experiences, and meditation has been found to alter the release of beta-endorphin.41

Acetylcholine is another common neurotransmitter in the brain that allows for adequate nerve cell communication and is therefore involved in much higher-order cognitive processing and memory. In Alzheimer’s disease, the decline in higher cognitive processes is often associated with decreased acetylcholine levels, and patients sometimes respond to medications designed to enhance acetylcholine levels in the brain. The many higher thought processes associated with religion and theology such as abstract thought, moral deductions, and causal reasoning likely require neurons activated by acetylcholine.

The final neurohormone to consider at the moment is oxytocin, a hormone that creates strong social bonds between people. Fascinating animal studies of two species of prairie vole have shown how important oxytocin can be in creating social connections.42 One of the prairie vole species studied is monogamous, mating for life, whereas the other is highly promiscuous. Otherwise, they are very similar species. What accounts for this difference in mating preference? It turns out that the monogamous brains are loaded with oxytocin receptors, whereas the promiscuous brains have very little. In humans, oxytocin also generates strong social bonds, which is why it is released during childbirth and during orgasm—two times during which social bonding is likely at its highest.

In later chapters, we will more extensively explore how these and other brain regions and neurotransmitters work together during religious and spiritual practices and experiences. Neurotheology must maintain a strong foundation in the neurosciences, and understanding some of the basic structures and functions of the brain is an essential piece of that scholarship. A strong working knowledge of the brain is helpful for generating hypotheses that can lead to the development of study designs to discover which parts of the brain are involved in religious and spiritual phenomena. But, as I mentioned previously, it is also important to realize how neurotheology may itself inform cognitive neuroscience. Studies like my lab’s visual symbol study can tell us a great deal about how the brain processes information in general, as well as how it processes religious and spiritual experiences specifically. With the knowledge of the brain briefly reviewed in this chapter, we can now move forward in more detail as we explore everything neurotheology has to offer.


Chapter Four

WHAT IS RELIGION FROM A NEUROTHEOLOGICAL PERSPECTIVE?

RELIGION IN THE CONTEXT OF NEUROTHEOLOGY

When my first neurotheological research studies came out, much was made of the ability to image the brain of a person performing a religious practice. Our studies of Buddhists in meditation and Franciscan nuns at prayer suggested that something specific and significant is occurring in the brain when people engage their religious side. One of the first criticisms, though, was that religion is much more than just saying prayers or meditating and encompassed various ideas, theologies, rituals, myths, and specific practices and experiences. Thus, it was argued that neurotheology was not really studying religion per se.1

Of course, the notion that religion is much more complex than meditation or prayer is quite accurate. The problem is that it is much easier to use a brain scanner to study meditation than to study religion. Meditation has a defined starting point, a specified process, and a clear end point. Religion, religiousness, or religiosity, however you wish to consider it, is longer lasting and more subtle and is, therefore, much more problematic to grab hold of using science. But it is also very important when doing any kind of neurotheological research to have some clarity about what it is that we are looking at. Thus, defining religion is essential for neurotheological experiments and scholarship, but unfortunately, such definition is frequently left out or done in such a roundabout way that it is not useful. For example, in Pascal Boyer’s important book Religion Explained, it is interesting that Boyer goes right into a discussion of the origin of religion without considering an actual definition. In fact, he focuses on the diversity of religion, an important point, and suggests that it is difficult to “explain a phenomenon (religion) that is so variable in terms of something (the brain) that is the same everywhere.”2 That religion is variable may be part of the definition, but we must be careful connecting religion to the brain without knowing what religion is. Whether the brain is the same everywhere is a separate issue. On one hand, we all have a brain with the same basic structures and functions. On the other hand, each person’s brain, because of the trillions of neuronal connections, is unique. Boyer then considers the origin of religion, which appears to be a kind of definition in the sense that religion might provide explanations about the world or might be a cognitive illusion. In some sense these are definitions, but this approach raises important questions regarding how definitions of religion are derived.

Scientific approaches to understanding religion frequently predefine what religion is, even as they go about defining religion. The problem with this is that any predetermined definitions of religion will naturally bias the results of a given research study. So if we want to test religious beliefs using brain scans, and then define religion as “a belief in a man who lives in the clouds,” then we will focus our study of brain activity only while a person is accessing a very specific type of religious belief. Since many people believe in God as a much more abstract concept, conclusions from such a hypothetical study would relegate many religious traditions and religious people to a very narrow definition of religion. The results might be valid for that narrowly defined group but will be useless in terms of understanding the religious beliefs of billions of other people. While accuracy of definition is important, since definitions can vary substantially, it is more important simply to be clear about defining religion up front so that other scholars can understand what a particular person, paper, or study is talking about. Of course, this need for clear definition is applicable to all academic or scientific endeavors.

In trying to define religion, there are many different approaches, disciplines, and perspectives that one can take. To some extent, this is true of all definitions that are part of neurotheology, including terms such as God, religion, spirituality, morality, mind, and consciousness. Each of these can be defined from a variety of perspectives that will dramatically shape the definition. For example, religion may be defined differently depending on whether one is a neuroscientist, physician, anthropologist, sociologist, psychologist, philosopher, or theologian. A neuroscientist might define religion as a manifestation of brain processes; a psychologist might define religion as a psychological human need; and a philosopher might define religion as an ontological system based on a divine presence in the universe. Neurotheology, in its attempt to be multidisciplinary, would theoretically want to use as many disciplines as possible in trying to arrive at a definition that is as usable and consistent across traditions and perspectives as possible. However, attempts at universal definitions can sometimes miss important elements of specific traditions. Thus, great care must be taken to develop and use definitions of religion effectively. One additional note regarding definitions in general is whether it might be helpful to perform a survey study of the general population regarding their definitions. We might be quite surprised to find that a group of theologians defines religion quite differently from a church or synagogue congregation.

Religion itself also has a variety of components essential to its makeup. The components of religion can include experiences, practices, behaviors, beliefs, doctrines, rituals, and sacred texts. As an aside, one can understand why it may be difficult to isolate a particular brain region associated with religion because of the diversity and richness of religion and its various components. For example, different brain regions are likely involved in people who consider religion as a highly emotional experience compared with others who define it as a more cognitive phenomenon.

An important point for neurotheology with respect to the definition of religion, in fact with regard to all definitions, is whether the definition can be operationalized in a way that is useful to neurotheology. For example, a definition of religion stating that “religion is a set of ideas created by God” would be very difficult to use in a scholarly or scientific context. Since there are no brain scan technologies or other measuring devices that can measure God or God’s creations, such a definition would be almost useless from a neurotheological perspective. However, a definition that relates religion to various human characteristics, such as emotions and behaviors, is something that neurotheology can grab hold of. Again, though, it is important not to predefine religion in such a way that its operationalization creates a scenario in which the end result of a study is simply a tautology of proving the original definition.

SCIENTIFIC APPROACHES TO DEFINING RELIGION

About twenty years, ago I had the good fortune to participate in a consensus conference called “Scientific Research on Spirituality and Health,”3 which brought together approximately eighty scientists from around the United States with the explicit goal of trying to better understand the relationship between spirituality and health. The eighty scientists were grouped into four categories: neuroscience, physical health, mental health, and addictions. The overall length of the conference was supposed to be about nine days, during which time we were charged with reviewing the current medical literature to determine the state of the science in each category and then make recommendations as to future possibilities for research in those areas. During the first day, though, we realized one major flaw in the design of the conference: No one had explicitly defined what religion and spirituality actually were. How could we attempt to further our understanding of the relationship between religion or spirituality and health without agreeing on what these terms meant? Subsequently, we spent the next six days debating the definition of religion—far more time than we originally anticipated. But this was absolutely necessary for the entire project to be of value to the scientific and medical community.

The result was that we established definitions for spirituality and religion or religiousness based on sets of criteria. The criteria for spirituality included (1) the feelings, thoughts, experiences, and behaviors that arise from a search for the sacred; (2) the “search” for the sacred, which referred to attempts to identify, articulate, maintain, or transform; and (3) the “sacred,” which referred to a divine being, ultimate reality, or ultimate truth, as perceived by the individual. The criteria for religion or religiousness included (1) the criteria defined for spirituality; and/or (2) a search for nonsacred goals, such as identity, belonging, meaning, health, and wellness, in the context of the spiritual criteria; and (3) the use of means and methods for the search that receive general validation and support from within an identifiable group of people.4

While one can debate the value of these particular definitions, they did achieve success in certain ways. The definitions clearly operationalized religion and spirituality in a way that could be studied scientifically. Religion and spirituality were defined as searches for ways in which the human person could engage a particular sacred belief, and beliefs could consist of both spiritual and nonspiritual goals. Spiritual goals included trying to connect to God, trying to connect to the universe, and understanding some greater meaning about life in general. Nonspiritual goals included attaining a sense of belonging, attaining a sense of community, and incorporating various lifestyle behaviors such as a specific diet or set of daily activities.

These definitions can be applied to specific groups. For example, many Jewish people keep kosher laws that dictate specific foods they can eat and the ways in which they can eat them. Jews are also supposed to observe the Sabbath from sundown Friday night until sundown Saturday evening as a way of adhering to the commandments set forth by God as described in the Torah. Some Christians are supposed to eat certain foods at different times of the month or the year; for example, avoiding meat during Lent. Some also to partake in communion by sipping wine and eating a wafer so as to receive the blood and body of Christ. Muslims are supposed to pray five times a day and modify their eating habits during the month of Ramadan.

Each religious tradition has specific behavioral and sometimes dietary regulations that compose essential aspects of the religion. To follow that religion then means to follow some, or all, of these basic practices. As time has gone on, different facets of religious traditions have altered the particular behaviors that are acceptable or not. For example, many reform Jewish people do not follow the kosher or Sabbath laws. Does this make such individuals nonreligious, less religious, or still religious but in a different way? Similar questions can be asked of any religious tradition. The critical question is, how many of the religious doctrines and practices does one have to follow in order to be considered part of a religion or to be considered religious?

DEFINITIONS FROM OTHER SCHOLARS

Of course, a group of scientists is not necessarily the most appropriate group to be called on to define religiousness or spirituality. A number of well-known scholars in the past several hundred years, from various fields, have also offered definitions and approaches toward understanding religion. William James defined religion as “the feelings, acts, and experiences of individual men in their solitude, so far as they apprehend themselves to stand in relation to whatever they may consider divine.”5 Such a definition is not dissimilar to that of the scientists at the conference I attended. James described religiousness as feelings and experiences that can be measured scientifically. James also considered there to be a relationship between the individual and what the individual considered to be sacred or divine. Thus, from a neurotheological perspective, this is a good starting point.

As mentioned earlier, Friedrich Schleiermacher described the essential element of religion as the experience of a transcendent feeling of the divine and a feeling of “absolute dependence.”6 Again there is a focus on a “feeling,” but in this case, it is a feeling of dependence on the divine. The notion of a transcendent feeling is important, as many people refer to transcendence, the ability to extend beyond oneself, as a fundamental aspect of spirituality and religion. The concept of self-transcendence is a measurable construct using questionnaires such as the psychiatrist and geneticist Claude Cloninger’s Temperament and Character Inventory. Self-transcendence refers to an individual’s “identification with everything conceived as essential and consequential parts of a unified whole.”7 Self-transcendence has also been used in other scientific studies of religiousness, including the work of the behavioral geneticist Dean Hamer who has evaluated the relationship between certain genes and feelings of self-transcendence.8

Rudolf Otto defined religion in terms of “the Holy” (Das Heilige) as a “mysterium tremendum.”9 For Otto, a tremendous mystery, combining fear and fascination, lies at the heart of the transcendent experience. While this concept keeps the notion of religion in the realm of experience, the sense of mystery is probably more difficult to measure scientifically.

The famous psychologist Carl Jung defined religion as:


a peculiar attitude of the mind which could be formulated in accordance with the original use of the word religio, which means a careful consideration and observation of certain dynamic factors that are conceived as “powers”: spirits, demons, gods, laws, ideas, ideals, or whatever name man has given to such factors in his world as he has found powerful, dangerous, or helpful enough to be taken into careful consideration, or grand, beautiful, and meaningful enough to be devoutly worshiped and loved.10



This reference to an attitude of the mind that relates to “powers” provides another approach that might be evaluated from a neurotheological perspective. Questionnaires can be constructed to establish subjective attitudes, and the notion of a power can be queried as well.

From an anthropological and sociological perspective, Émile Durkheim defined religion as a unified set of beliefs and practices relative to sacred things, which are set apart and forbidden. This includes sets of beliefs and practices that unite a single moral community of those who adhere to them.11 This communal element is important in redefining religion on a group, rather than individual, level. Of course, there are still the beliefs and practices of individuals that can be observed or measured. In fact, a frequent question I receive is whether there are studies that have distinguished brain functions associated with group versus individual effects of religion. At this point, there are no data on this. However, there are well-known areas of the brain that help with social interactions and behaviors that could be involved in group religious activities. Perhaps if the social areas of the brain are activated, we could distinguish how religion affects the brain on a group level.

The anthropologist Clifford Geertz defined religion as “(1) a system of symbols which acts to (2) establish powerful, pervasive, and long-lasting moods and motivations in men by (3) formulating conceptions of a general order of existence and (4) clothing these conceptions with such an aura of factuality that (5) the moods and motivations seem uniquely realistic.”12 For both Durkheim and Geertz, religion was a human construct specifically related to the establishment of cohesive social groups. Data can thus be obtained to determine the extent to which religions help groups form and maintain their integrity. This definition supports several evolutionary views of religion as an adaptive process that creates successful groups, which leads to enhanced survival.

Scholars have elaborated concepts of religion based on various evolutionary and neurobiological perspectives. The primary point is that religion must have some adaptive purpose. Traditionally, it has been thought that religions might contribute to the social cohesion of groups of people or help people control their environment more effectively. More recently, scholars such as Scott Atran and Pascal Boyer have argued that religion has developed as an offshoot of various cognitive modules in the brain or is a costly signaling mechanism that allows people to know who is in the group and who is not.13 Atran and his colleague Ara Norenzayan have suggested that religions include beliefs in supernatural agents, a costly commitment to these agents in terms of time or resources, the use of beliefs in supernatural agents to lower existential anxieties such as death anxiety, and participation in communal rituals that support the religious beliefs.14 From a definition perspective, perhaps the most important point here is that for these scholars, religion is a natural phenomenon with a clear biological origin. We will consider these possibilities in more detail in chapter 6.

Paul Tillich, one of the most important theologians of the twentieth century, has had a substantial impact on neurotheological scholarship. Tillich begins his Systematic Theology by defining religion as pertaining to “ultimate concerns.”15 He believes that religion relates to the most important issues that humans face and helps address them. On one hand, this definition may be too vague to be operationalized. However, it is possible to explore the concepts that people hold to be most important. For example, in a number of workshops, my colleague Mark Waldman and I have used a practice we refer to as the “innermost values” practice. In this practice, you start by sitting at a table with a paper and pen. You spend a few minutes breathing slowly and entering a state of deep relaxation. You then ask yourself, “What is my innermost value?” You write down whatever thought, or thoughts, come to mind. It is helpful to do this over several consecutive days, as the answers can vary. As a practice, this can be very beneficial for reducing stress and developing a deeper sense of meaning and purpose, but we can also analyze the answers in terms of their content and the words used. For example, we might expect that success is a different type of innermost value than trust. We used this technique in an informal evaluation of a mindfulness-based program in which we observed people’s innermost values to shift from more materialistic ones—success, financial security—to less materialistic ones—family, happiness, peace. A similar design could be conceived of to explore which topics of ultimate concern people incorporate into their religious beliefs.

NARROW AND BROAD DEFINITIONS

When it comes to religions themselves, what types of beliefs are required to make up an actual religion? Does the religion require a belief in some type of God or deity? Certainly, all the monotheistic traditions do believe in a singular God. In Hinduism, there are many gods, or at least many expressions or manifestations of God. On the other hand, Buddhists do not typically believe in God as a being, but rather focus on the Buddha or Buddha nature of the world, toward which humans should strive.

In reconsidering what religion is, if one defines religion as requiring a belief in God, we would immediately define the world’s more than one billion Buddhists as nonreligious. Depending on the perspective or goal of a particular line of argument or research study, stating that Buddhists are not religious might be appropriate, but such a categorization might also miss important elements that define Buddhism at least as a spiritual, if not religious, tradition.

A definition of religion could conceivably be broadened to incorporate a variety of ideas that may be considered sacred but not necessarily related to God. One of my favorite examples related to an overly broad definition comes from one of my best friends growing up who considered his religion to be the Philadelphia Eagles football team. On first analysis, this may sound like an absurd way to define one’s religion. However, the more I thought about it, the more I realized that the religion of the Philadelphia Eagles may actually be quite similar to other types of religious systems. After all, members of this religion gather every Sunday to sing songs, drink some alcohol, come together in support of one ultimate cause. There are various smells, drinks, and rituals that are part of the practice of this tradition. And in many ways, the ultimate experience is similar to more traditional religions in that a large group of people come together to feel a deep sense of connectedness with each other. For more traditionally religious people, the religion of the Philadelphia Eagles may seem somewhat silly and far less meaningful. However, that many football fans support their teams with a “religious fervor” speaks to the great similarity between these two groups. To what extent, then, should we include in a definition of religion beliefs that are not typically categorized as components of religion?

Many cult practices involve large groups of people performing specific rituals, eating specific foods, and following specific doctrines, often leading to very bizarre or even destructive behaviors. Certainly history is replete with cult groups that have committed mass suicide as they followed what appear to be quite bizarre beliefs. So what are we to make of cults? Should cults be considered religions or aberrations?

Atheists might point out that some of the “bizarre” beliefs of cults are not substantially different from the beliefs of the major religious traditions. They might ask, “Is the belief in a spaceship following a comet that much different from a belief in a man floating in the clouds?” What might a neurotheological study look like with regard to differentiating beliefs? Perhaps we could compare the extent to which beliefs can be proven or disproven scientifically. A spaceship following a comet could theoretically be observed by astronomers, whereas the existence of a universal spirit or God is considerably less easy to evaluate. Perhaps beliefs can be evaluated on how adaptive and positive they are for a person. Religious individuals who feel comforted and supported by God might be considered to hold more normal beliefs than those of cult followers. But such an approach might be highly problematic given the difficulty establishing what is good or adaptive.

In his book Breaking the Spell, the philosopher and cognitive scientist Daniel Dennett suggests the following definition: Religion refers to the “social systems whose participants avow belief in a supernatural agent or agents whose approval is to be sought.”16 This categorizes religions a bit more specifically by calling them social systems, much as Geertz and Durkheim have done. Some scholars have argued that religions can be considered on both group and individual levels, although most acknowledge that it is a group of individuals that codifies a religion. Dennett also specifies that religion involves not only a belief in a supernatural agent, but in one whose approval is sought by the participants.

Narrow definitions can unnecessarily or inappropriately exclude large populations of people. For example, many religious people might argue that they don’t specifically seek approval from God, but rather try to act in a way that would be consistent with God’s dictums. In fact, some would argue that simply striving for approval lacks genuineness, much like in the comic strip Calvin and Hobbes, where Calvin ponders whether Santa Claus will bring him presents for doing one good thing despite being a “bad” kid overall.

And what about someone who believes in the existence of God but considers God to be distant and uninvolved? A large survey of religious beliefs in America cited the notion of a distant God as one of four types of God beliefs that people hold.17 It would be difficult to get God’s approval if God remains distant. So, Dennett’s definition seems to be limited to a group of specific monotheistic approaches to religion and to pigeonhole religions right from the start. This is something that neurotheology suggests we be careful to avoid.

In the end, it would seem that defining religion is a highly subjective and individual matter. I have frequently done the following exercise with students, lay audiences, and even theologians. Ask yourself what your own definitions of religion and spirituality are. Take a piece of paper and write “religion/religiousness” at the top left and “spirituality” at the top right. Then write down the various elements you consider a part of each. See if you can arrive at a consistent definition for these terms. Consider where different groups and belief systems might fit within your taxonomy. It is no easy task, but it is important to have a starting point from which future scholarship can proceed.

THE ELEMENTS OF RELIGION

In addition to specific definitions of religion, another approach to describing religion is to consider the various elements related to, or incorporated into, religion. These elements can be considered as part of religion or religious beliefs, but they can also be considered individually. Neurotheology can also be used to help operationalize these elements and consider how they might be related to brain processes. Thus, each of the different elements of religion is a potential focus of study for neurotheology.

The following elements of religion have been used by different scholars, although there certainly may be a number of others:18

1. Religious Belief

Religious beliefs are the ideas or concepts held by an individual or incorporated into a particular tradition. The actual beliefs of a given religion are crucial for defining that particular religion. An interesting issue may be how closely individual beliefs align with doctrinal beliefs. For example, Judaism espouses the importance of following the Sabbath day, but many Jews do not follow this dictum. A study of this phenomenon might shed light on how important specific beliefs are to people and how far from the original sacred texts individual beliefs have moved. The dynamic aspect of beliefs over time and within individuals can be considered from a neurotheological perspective. The question can be raised as to whether certain beliefs are more likely to be “successful” or “adaptive” than others because of how they are capable of drawing on the human brain’s functions. A study of the slow evolution of beliefs over time might also yield an understanding of how the brain intersects with those beliefs. We recently approached the question of how beliefs are held by people by developing the Belief Acceptance Scale, which consists of questions designed to elicit an understanding of how open a person is about other people’s beliefs. We have also turned to surveys that ask people to provide narrative descriptions of their religious beliefs and experiences. The subjective data provided through these tools is essential for understanding the neurophysiological processes associated with people’s beliefs. By understanding the cognitive and emotional elements of beliefs, we can gain greater insights into the brain regions that underlie them.

2. Religious Affiliation

Studies of religion most commonly use affiliation as a way of identifying a person’s beliefs.19 But affiliation itself is not always a useful concept since it is used by people primarily as an identifier, not necessarily relating to a person’s actual beliefs. A person may identify with a particular religion because he was raised in that religion but no longer follow it in any way. An excellent example of this issue arose during my medical residency. A young woman suffering from gastrointestinal bleeding stated on intake that she was a Jehovah’s Witness and thus a follower of a religion that does not allow people to receive blood products as part of medical care. When I went in to discuss her situation, I indicated that her blood loss was becoming dangerous and that in such cases, we would normally arrange for a blood transfusion. But since she was a Jehovah’s Witness, I explained that we would look to other approaches to help her. She stopped me right there and explained that while she called herself a Jehovah’s Witness in honor of her mother, if she needed blood, she wanted blood! Thus, we cannot assume that because someone identifies with a particular religion that she is fully adherent to its edicts. Sometimes people become affiliated with a different religion as a result of marriage. A person may either claim that new religion as their own or convert to it. In circumstances of conversion, the new adherent sometimes follows the religion more closely than people raised in that religion. Thus, it is important to understand not only what people mean when they state the religion they are affiliated with, but also how they understand that affiliation.

3. Organizational Religiosity

This concept relates to participation in the formal, highly organized parts of religions. Rituals, services, ceremonies, holidays, retreats, and missions all fall under this term. Some people become highly involved in their local religious community and participate in many of its organizational components. Some religious systems have stricter codes and more a formal organization than others. An important issue from a neurotheological perspective is how the different structural properties of religions affect the brain differently. For example, church ceremonies such as partaking in mass include formal elements that can each affect the brain. Prayers, songs, group dynamics, and the act of communion, with its reference to incorporating the blood and body of Christ, all affect the brain and subsequently alter a person’s beliefs and behaviors. It is also interesting to note differences in religious traditions such as the Catholic orthodoxy stating that communion represents the “literal” blood and body of Christ, whereas many Protestant denominations recognize this ritual as symbolic. Again, understanding how the brain considers literal versus metaphorical concepts may help us understand the response to different organizational elements of religion. Further, many of the organizational elements of religion have a strong social component, and it is well established that the brain has specific regions dedicated to social interactions. These social interactions are important for human survival and are deeply embedded in the workings of the brain. By taking advantage of these social processes, the organizational aspect of religion can fulfill an important need of the brain. There are also many circumstances in which the organizational aspect of religion can have a negative impact on individuals or other groups. There are many examples of people feeling shunned or ostracized when changing their religious beliefs, and evidence has shown how religious beliefs can be adaptive or maladaptive depending on the social milieu. A country that supports religious beliefs enables people holding those beliefs to be more adaptive, whereas adverse outcomes are the result in a country that opposes the specific religious beliefs of a group of people.20

4. Nonorganizational Religiosity

Many individuals consider themselves religious but do not take part in the more formal organizational apparatus of a given religion. In fact, some people specifically reject the organizational elements of religion in order to feel more connected with their beliefs. This can take the form of private or family ceremonies or other activities that involve members of the same religion without necessarily requiring the larger group. Of course, some people also take advantage of both the organizational and nonorganizational elements of religion. An important question may be how people view their own religiousness depending on whether they are more extrinsically or intrinsically motivated. This question formed the basis of the intrinsic and extrinsic motivation measures of the Religious Orientation Scale.21 This scale recognizes that people express religiousness in different ways. Extrapolating from this, neurotheology would suggest attention be paid to the differences between the organizational and nonorganizational elements of religion and how they intersect with the human brain both generally (i.e., for the group) as well as specifically for a given individual.

5. Subjective Religiosity

This construct refers to the internal religious experiences of an individual and may be more closely related to the spiritual, rather than strictly religious, elements of religion (which we will consider in the next chapter). The subjective experiences that people have can vary widely both within and across traditions. From a neurotheological perspective, subjective experiences provide essential information. Without knowing what is experienced by any individual, it is impossible to understand how brain processes are involved in these experiences. For example, a brain scan study that shows changes in the limbic system (the emotional areas of the brain) during a spiritual experience means nothing unless we can evaluate the emotional content of that experience. If we find that one person felt joy while another felt fear, we might interpret the limbic activity of each person differently. Obtaining adequate subjective data is likely to be crucial for most neurotheological studies; otherwise, there is nothing to anchor the more objective, scientific data.

6. Religious Commitment and Motivation

What motivates people to be religious is also an interesting issue to be considered from a neurotheological perspective. One reason that commitment and motivation are important is that they are psychological concepts that can be operationalized and hence tied into brain function. Motivation and reward are concepts for which there is a growing scientific database,22 and applying these concepts to religion and spirituality is useful for neurotheology. The source of people’s motivation is also important since people can be motivated to follow religion for a number of reasons, including guilt, anger, fear, love, and personal experience, among others. It might be interesting to determine which motivating causes are more compelling than others and which have been used by some religions and not others. In this way, evaluating religious motivation can be used to tie neurobiology to the psychological causes of religious beliefs and practices. Such an analysis can also tie neurobiology into theology by determining which doctrines rely on which motivations.

7. Religious Well-Being

Religious well-being is an important topic within the neurotheology rubric since it can help link neurobiological and physiological processes associated with religion to physical and mental health.23 Since health has more clearly defined measures, both physiologically and subjectively, this connection can help relate how religious practices and beliefs contribute to or diminish a person’s well-being. People can be religious and have excellent health or poor health. Conversely, atheists can be very healthy or very unhealthy. Further, people can hold beliefs about religion that are either beneficial or detrimental to their physical and mental health. Many religious traditions espouse love and compassion for each other, which can lead to more positive emotions associated with specific brain changes involved with those emotions. Religions that teach tolerance and charity also can encourage people to perform beneficial services for society. And these activities have been shown to benefit the physical and mental well-being of both the giver and receiver.24 On the other hand, negative thoughts and actions can be encouraged by a religion, such as committing violence against individuals from other religions. And sometimes, the negativity can be more individualized, such as in the case of a person with cancer who thinks God is punishing him or her for immoral behaviors in the past. People can also have highly positive personal experiences, such as near-death experiences that change a person’s life for the better. Sometimes these powerful positive experiences differ so substantially from the doctrines of a person’s religion that she experiences a great internal struggle trying to incorporate the experience back into the prevailing belief system. In addition, people sometimes feel ridiculed or shunned by fellow congregants or the clergy, which can lead to social isolation and negative emotions. Determining whether religion contributes to or diminishes health and well-being is therefore an important target of neurotheological research.

8. Religious Coping

Coping is related to the notion of religious well-being as it is something that can contribute to that well-being. Religious coping is often cited by individuals as crucial for their ability to deal with issues and crises throughout life.25 In the health care setting, patients turn particularly to religion as a source of coping with serious health issues such as heart disease or cancer. People frequently seek out clergy or pastoral care counselors for advice and direction regarding health issues, either for themselves for help dealing with a diagnosis such as cancer or for help dealing with family members who are sick or dying. And almost every nurse and doctor has been asked at one time or another to pray with a patient or patient’s family. Through religious coping, individuals can put their suffering in perspective and can deal with that suffering in a more adaptive manner. The mechanisms, both psychological and neurological, by which religious coping might help have received little research attention, however. One might wonder how a religious tradition or particular concept of God might help people manage the negative emotions of fear and anxiety more effectively. How much of coping is a cognitive process and how much an emotional one? Neurotheology might help answer such questions.

9. Religious Knowledge

Religious knowledge provides believers with apparent insights into many aspects of the world, including ideas about interpersonal relationships, occupations to pursue, political parties to follow, and moral concepts to adhere to. For the most ardent believers, religious scriptures can provide “complete” information regarding the physical and metaphysical world. For these people, religion thus provides explanations regarding how the physical world was created and how it functions. Religions also explain our role within that world in terms of beliefs to hold and behaviors to practice. Certainly, religions provide guidance regarding how humans are supposed to relate to God. Religions can also provide information on how humans are to interact with one another. For example, some religious beliefs encourage antagonistic behavior to anyone who does not follow that religion. Other religious perspectives encourage compassion and empathy toward others, including those outside the tradition. Religion can also provide a system of ethics that can help a person determine how to be a good or bad person. This can include various ideas regarding moral issues such as abortion, end-of-life decisions, health care decisions, sexuality, drugs and crime, among others. Each of these concepts can be considered with respect to the brain regions involved in abstract thought, knowledge, memory, and morals. It might be quite interesting to determine if different brain areas are involved in the moral processes derived from a religious tradition versus those derived from other sources such as secular philosophy.

10. Religious Consequences

Associated with the moral knowledge derived from religion is the concept of religious consequences. Religion typically provides an array of consequences associated with various types of thoughts and behaviors. In this way, religion tells us what will happens to us when we do good or bad things. A well-known consequence in Christian belief is that sinners will go to Hell. Neurotheology might explore how religious consequences affect the brain in terms of emotions such as embarrassment or guilt. These negative emotions have been suggested as helping establish the human conscience.26 Many religions also include a notion of a final judgment day for all of humanity. How such concepts affect a person’s behaviors, beliefs, and ultimately brain function, could be a fascinating focus for future neurotheological research.

While this list of religious dimensions and components is not necessarily exhaustive, it does provide an interesting look at the thoughts, feelings, experiences, and behaviors associated with religion that can be addressed from a neurotheological perspective. Each element could be the focus of a number of different types of studies. Neuroimaging studies could explore how different brain processes interact with each component. Phenomenological studies could evaluate the subjective aspects—emotions, thoughts, experiences, and behaviors—associated with each religious element. And the relationship between these different elements and human health and well-being could be explored.

FAITH DEVELOPMENT

One other approach to understanding what religion is from a neurotheological perspective is to consider how ideas about religion changes over a person’s life span. After all, the question, “What is religion?” could elicit very different answers from children versus their grandparents. Clearly, as we go through life, our beliefs about religion and spirituality change. The beliefs in God and religion that we hold when we are four years old will be substantially different when we are fourteen years old and again when we are forty years old. And these beliefs can affect daily life choices such as what job to take or who to marry, or encourage people to develop desirable qualities such as generosity or compassion.

Religious or spiritual development could be an entire subfield within neurotheology and may be related to both psychological and neurophysiological development. While several scholars, such as James Fowler and James Gollnick, have delineated different stages associated with spiritual or faith development, adding the extra dimension of brain development could produce a rich and complex understanding of this process.

As an example, let’s explore James Fowler’s concept of faith development27 as a model that can be used by neurotheology to better understand how the brain and religion are associated with each other. Fowler’s stages of faith are based to some degree on the psychologist Lawrence Kohlberg’s notion of moral development. Fowler elaborated six different stages of faith beginning at birth and extending into old age. The first stage of faith development, which he refers to as a “pre-stage,” he called “undifferentiated faith.” This stage has no formal religious belief and no specific ideas about God. This stage corresponds to a stage of brain development in which there is minimal brain activity. The regions of the cortex including the temporal, parietal, and frontal lobes, which mediate most higher-order mental processes, are not “online” yet. Thus, it is not surprising that there would be no differentiated ideas about religion or God in this stage. Fowler notes that this stage is still important since the early upbringing of an infant establishes the biological basis for future development. Data from animal studies show that young animals raised in supportive and stimulating environments develop many more neuronal connections than those raised in restricted or negative environments. Extrapolating to human infants, it might be interesting to see whether those raised in loving, supportive, stimulating environments ultimately develop religious beliefs that are more positive than those raised in abusive families. Similarly, infants exposed to drugs or alcohol might express long-term differences in their religious and spiritual beliefs from those of infants not exposed to drugs or alcohol. This is certainly something that could be studied from a neurotheological perspective. Based on brain development, this initial stage might last until about two years of age, at which time the cortical regions begin to develop and language, along with other abstract thought processes, appears.

While this initial “pre-stage” might be regarded as lacking in high-level religious thought, it is interesting to note that the simplicity of the infant mind is actually a goal for some of the mystical traditions. The notion that our high-level thought processes distract us from our truer self suggests that we strive to return to a time when the mind was at its beginning. For example, the ancient Taoist text, the Tao Te Ching, by Lao Tzu, contains the following passages28:


Chapter 10:

Can you keep the spirit and embrace the One without departing from them?

Can you concentrate your vital force (ch’i) and achieve the highest degree of weakness like an infant?

Chapter 55:

He who possesses virtue in abundance

May be compared to an infant.



Whether neurotheology might offer some perspective on the value of the infant-like brain and how that would be defined both subjectively and physiologically remains to be seen. But it could be a very interesting investigational path.

Fowler refers to the first stage of faith development as the “intuitive-projective” stage, which he describes as occurring between the ages of two and six years of age. During this stage a child incorporates parental and societal concepts of God but primarily through fantasy, stories, and dramatic representations. There is a great deal of imagination associated with this stage and few restrictions from rational thought processes. This age range is associated with a progressive increase in brain metabolism; in fact, to levels far greater than in the adult brain.29 This heightened brain metabolism is associated with an “overconnectedness” of neurons—the neurons on average have many more connections to other neurons than in the adult brain. Since so many connections exist between areas of the brain that are not normally connected, all sorts of strange ideas and thoughts can form. These extensive connections might lead to the kinds of bizarre and creative ideas children have about God, death, or religion, as illustrated by the following quotes from the website Iusedtobelieve.com, where people post recollections of childhood beliefs:


I used to believe that a “soul” was an object [that] looked like a white rose without the stem. It was soft, flexible, and probably made of plastic. I may have gotten that idea from seeing a picture of a white rose in a book that had the word soul in it.

I thought heaven was some kind of trailer park in the desert near Las Vegas that people moved to when they got old.

My mother told me, “Nobody really knows [what God looks like]. He is a giant being.” I didn’t know what the word being meant because I was so young, so I thought she had said he was a giant bean[,] so for a few years of my early childhood I would picture God as an enormous white lima bean.



One might wonder which areas of the brain elicit such beliefs and how they may be similar to or different from more standard religious beliefs.

The next of Fowler’s stages of faith development is the “mythic-literal” stage, which occurs during the school-age years (approximately 6 to 10 years of age). It is during this time that mythic stories and their literal interpretation form a child’s predominant set of beliefs. Interestingly, this stage appears to coincide with a plateau phase in brain metabolism as the brain begins to stabilize and establish longer-term connections associated with beliefs.30 There is a very active cutting back, or pruning, of brain connections31 as a child learns what is right and wrong about their beliefs from authoritative figures such as parents or clergy. In addition, the major brain areas are not sufficiently online to allow for much exploration or challenging of beliefs or for addressing the complexity of beliefs.

More complex beliefs arise during adolescence and early adulthood, a stage Fowler refers to as the “synthetic-conventional” stage. Neurophysiologically, this corresponds to a time in which the overall metabolism in the brain begins to decrease but the higher cortical areas become more mature. This allows a person to synthesize old information with new ideas learned from friends and teachers that encourage new types of thinking. This is a complex stage owing to a variety of internal and external factors. Internally, a person in this stage is affected by the large swings in hormones associated with puberty and the increasingly complex neuronal interactions between the limbic system and the cortex. Brain studies of people in this stage, and particularly during the transition from the mythic-literal stage to this more complex stage, might show how the developing brain supports changes in beliefs patterns.

In the fourth of Fowler’s stages, referred to as the “individuative-reflective” stage, a person essentially comes into his or her own. Brain development brings the cortical areas fully online as a person establishes the beliefs that will last most of his or her life. The “ego self” becomes fully established, and little change occurs in a person’s beliefs and personality once this happens. Interestingly, the brain also does not change much during this period of life. Limited new connections form, and there is limited pruning (at least, the forming and pruning of connections appear to be in balance). In this stage, the cognitive processes of the brain are operating at full capacity. These processes help people interpret all types of external experiences and internal ideas so that they can be incorporated into a well-defined identity with an associated set of cognitive, affective, and behavioral processes.

Fowler’s fifth stage, “conjunctive faith,” generally occurs at midlife. During this stage, a person considers other belief systems as he or she struggles to find greater meaning and value in life. Over time, a person may modify, alter, or expand his or her belief system. From a brain perspective, this stage is associated with a decrease in overall metabolic activity and a progressive loss of cognitive processes.32 Thus, as neuronal connections are lost, it is possible that an individual may sense that potential answers are slipping away and unlikely to be found on his or her current path—often part of the proverbial midlife crisis. A person may no longer have the cognitive or emotional strength to continue to struggle to know and understand. The result can be a “giving up” of certain beliefs and holding on more tightly to beliefs that help the person deal with old age. On the other hand, the brain itself still has cognitive flexibility to develop new ideas and beliefs. The question is how the balance of new ideas contrasts with the prevailing beliefs a person holds.

The final of Fowler’s stages of faith development is “universalizing faith,” in which there is a sense of connectedness or unity between the self and something greater than the self, which may be God, universal consciousness, or ultimate reality. As we will describe later, this type of experience is frequently associated with spiritual practices such as meditation or prayer. Interestingly, the overall decrease in brain activity characteristic of this stage, particularly in areas that support the sense of self, might contribute to a loss of one’s sense of self, and it may be this loss that is experienced as a feeling of connectedness or unity. A person might feel highly connected to his or her religion, or he or she may feel an even greater sense of interconnectedness of all things and all beliefs.

Fowler points out that not everyone experiences each of these stages. In fact, people can get “stuck” in almost any of these phases, which can lead to pathological forms of beliefs. In addition, there are many models of religious and spiritual development that can be considered. However, the development of the brain is relatively consistent among all people. Thus, we might expect similar types of stages to be experienced across people from different cultures or traditions. Neurotheology might be able to contribute greatly to our understanding of human brain development, particularly as it relates to religious and spiritual development.

Future studies could explore the development of the human brain throughout the life span as it relates to the development of specific religious and spiritual beliefs. That children may conceive of God in a very literal or anthropomorphic way may have more to do with their stage of cognitive development than with the specific teachings they hear. In addition, the ability of young children to make unusual connections between objects could potentially lead to what appear to be bizarre religious concepts such as God inhabiting a little girl’s doll. As the more abstract areas of the brain develop and integrate with the rest of the brain’s functions, we would anticipate that notions of God would likewise become more abstract and complex.

This is nicely demonstrated through studies that ask people of different ages to draw a picture of their visual representation of God. Children tend to draw God as a person or anthropomorphic figure with a much higher propensity than adults. In adulthood, only about 20 percent of people actually visualize God in an anthropomorphic way.33 This also raises the question of whether those who continue to perceive God in an anthropomorphic way have a less-developed brain or simply have incorporated that humanistic perspective of God into their more abstract understanding of God. Longitudinal studies that follow a person’s beliefs over time may help clarify how the brain evolves in its thinking about many topics, and also in its concept of God.

OTHER DIMENSIONS OF RELIGION

There are many other dimensions of religion and religiousness that also bear directly on the field of neurotheology. As my own study of various religious and spiritual practices continued to advance, it became abundantly clear that we needed to have more detailed information about religious and spiritual practices and experiences. In order to assess the various dimensions of religiousness and spirituality, my colleagues and I decided to create an online survey to ask a whole battery of questions about what people believe, what they practice, and what they experience. In and of itself, the design of this survey demonstrated some of the capabilities and limitations of neurotheological research. In designing the survey, our primary goal was to better understand what the everyday person might experience religiously or spiritually. Important information that needed to be collected had to do with each person’s demographics, including gender, age, and socioeconomic status. This helped us determine whether there were distinctions across demographic categories. It was also essential for us to understand the religious and spiritual background of each person.

In addition to the standard demographic questions, we realized it would also be important to include questions from a variety of standardized questionnaires designed to assess various aspects of a person’s spirituality. Of the many questionnaires available, we included questions from those that targeted religiosity, commitments, participation, psychological implications, and ancillary components such as fear of death.34 Overall, we hoped that the information gained through the use of a combination of an extensive array of demographic questions and a number of standardized questionnaires would allow us to gain a fairly thorough understanding of who each of these people were and how their demographic characteristics might be related to their religious and spiritual beliefs. We will touch on the results of this survey throughout this book.

In the context of different dimensions of religion, one of the interesting pieces of data from our survey pertained to how people’s religious traditions or beliefs could change throughout life. Our survey documented that approximately 30 percent of people go through a significant change in their religious belief system.35 Most people who changed in our cohort went from a particular religion to atheism or agnosticism. About 5 percent of people went from being agnostic or atheist to a specific religion. And there are another 10 percent who changed from one religion to another. Further studies are needed to better understand the nature of this shift, its external and internal causative agents, and the impact on a given person’s life. From a neurotheological perspective it is also essential to understand the psychology of such a shift and ultimately the brain processes underlying such a change. The question arises as to whether brain imaging would be able to detect an actual change in the brain’s function associated with a change in a person’s belief system. Or is it simply a matter of replacing the content of one religion with the content of another?

Religions are also associated with an enormous number of behavioral practices. Some practices pertain to everyday life such as diet or daily prayer. Others relate to weekly practices such as going to mass or Shabbat services. And then there are yearly behaviors such as those pertaining to holidays that help support the overall doctrines of a religious tradition. Finally, there are lifecycle behaviors that relate to important moments in a person’s life such as a baptism, bar or bat mitzvah, wedding, or death.

While much is known about the practice of these behaviors as specified in a given religious tradition, little is known about the impact of these behaviors with respect to the brain. Of course, the brain itself is what helps to enact these behaviors by enabling people to make the appropriate ritualistic movements, repeat the specific prayers or stories, or interact socially with other members of their group. The brain also is a recipient with respect to these behaviors. By perceiving fellow congregants performing the same behaviors and rituals, various brain processes are driven to further strengthen a particular belief system. Even simple studies looking at brain functions during specific types of physical movements (e.g., davening in Judaism or crossing oneself in Catholicism) might lend some support for understanding the relationship between the brain and religious behaviors.

Different behaviors may have an impact on the brain in different ways. For example, fasting is a common practice among different traditions, and one could explore the change in brain function associated with the fasting state. It should be noted that intense spiritual experiences are frequently associated with extreme body states such as prolonged fasting or sleep deprivation. Neurotheology might explore to what extent a practice such as fasting has an impact on the brain, both in terms of general function and the function of specific neurotransmitter systems. Further, this is part of a larger reciprocal process in which a behavior expressed outwardly eventually has an internal effect on the physiology of the brain or body.

In the end, while neurotheology may not necessarily define religion better than the various approaches we have considered in this chapter, neurotheology may be able to help the process along by providing a systematic framework to study what religion is. A crucial realization for neurotheology is that any time one begins to talk about, research, or theorize about religion, the definitions and various elements of religion must be clearly stated. That way, regardless of whether people agree about the definitions, they at least have a common understanding of what each person means and how each is interpreting the data.


Chapter Five

WHAT IS SPIRITUALITY FROM A NEUROTHEOLOGICAL PERSPECTIVE?

SPIRITUALITY IN THE CONTEXT OF RELIGION

I have often been asked about my own sense of religiousness or spirituality. This is a difficult question for me to answer for several reasons. For one, as a neurotheologian, I try to use and project a certain level of unbiased objectivity. Of course, I realize full well that no one is totally unbiased, but clearly there are degrees to which people are influenced by their beliefs, and I have tried my best to walk the middle line in much of my work. The second reason I have trouble with this question is that neurotheology for me has been a combination of a scientific and a spiritual pursuit. This seems appropriate since neurotheology incorporates both science and the spiritual. But for me, it is deeper than that. I have always been fascinated by the big questions that neurotheology addresses, and I initially pursued science by itself as a method of finding the answers. However, I also realized the importance of my own philosophical meditations as a way of engaging important questions about the nature of the universe and reality. These meditations have led me to a greater understanding of the spiritual and mystical experiences described by others exploring the same questions. And in many ways, my own meditations have led to a spiritual as well as scientific understanding of the universe. While I still do not know the ultimate outcome of my personal journey, I continue to feel that neurotheology, a field combining scientific and spiritual pursuits, seems the most likely approach to succeed.

Spirituality is by its very nature difficult to grab on to because it generally seems to be focused on the subjective nature of spiritual experiences. While religion includes experiences that have a subjective component, it also has elements that can be operationalized. Spirituality, however, appears to be almost entirely subjective. One of the main differences cited between spirituality and religion is that religions are typically composed of a group of adherents; a Christian congregation or Buddhist sangha, for example. Thus, one can point to a religion such as Judaism or Christianity and conceptualize what the religion is about, its doctrines, and its rituals. While there are spiritual groups of people, the group dynamic is much more characteristic of religions than of spirituality.

Another difficulty is that spirituality and religion often overlap. In various surveys of Americans by Gallup and the Pew Research Center, we find an interesting two-by-two matrix.1 About 75 percent of people surveyed consider themselves both religious and spiritual. The next largest group, about 15 percent, consists of those who are spiritual but not religious. The group that considers themselves to be neither spiritual nor religious, essentially the agnostic and atheist groups, represents about 5 percent of those surveyed. And the smallest group, consisting of those who consider themselves to be religious but not spiritual, makes up a little less than 5 percent.

In exploring these categories in more detail, the first, consisting of those who are both religious and spiritual, certainly makes sense. People who are religious tend to consider themselves to be spiritual as well. In this way, a person’s spirituality is the essential experience of his or her religion. Religion provides the specific content and doctrine for the person to believe in. Spirituality represents the actual experiences, emotions, and feelings that are circumscribed by the religion. Thus, while an individual might use the terms spirituality and religion interchangeably, there typically is an understanding that there is a distinction between them. From a scientific perspective, it would be quite difficult to fully distinguish spirituality from religion in these individuals. These two constructs appear to be wrapped up within each other as part of the person’s overall faith system. It might be interesting to determine in these individuals whether the spiritual or religious component is primary and whether there are any brain processes more associated, or correlated, with one or the other.

The spiritual but not religious group is a growing segment of the U.S. population. Many people have become disenchanted with or disenfranchised from existing traditions. Whether a result of controversies such as Catholic sex abuse scandals, the difficulty in finding meaning in ancient stories, the inflexibility of required practices, the potential expense of participating in a church or synagogue congregation, or simply the availability of so many alternative activities, over the past twenty years, interest in traditional religions appears to have waned somewhat. This is evidenced not only in surveys of people’s feelings, but also in the increased number of churches and other houses of worship closing. The decline of participation in traditional religions varies by area, not only in the United States, but across the globe. China, along with a number of European countries such as the Czech Republic, France, and Sweden, has a very high percentage of atheists (around 30 percent). Many countries in the Middle East and South America have a growing number of religious adherents.

In spite of the decline of traditional religion in the United States, many people still strive to find meaning and purpose in their life, something they refer to as a spiritual pursuit. People turn to a variety of alternatives, including both new and old traditions. Interestingly, many of the so-called New Age spiritual perspectives are actually quite ancient in origin. People in the United States seeking spiritual outlets have turned to traditions such as Buddhism or Hinduism as a newfound approach that does not have as familiar a doctrinal basis as the monotheistic traditions. Of course, Buddhism and Hinduism have their own myths, rituals, and beliefs. However, since these traditions are relatively new for Americans, they appear to provide a new sense of spirituality for people. In addition, there are many other avenues for exploring spirituality, from secular meditation and yoga programs to universalist approaches and a variety of native traditions, including religions based on nature or even witchcraft (e.g., Wicca). People frequently take part in these alternative traditions in search of something spiritual that can give them a positive feeling, a sense of belonging, and a sense of meaning and purpose. It is interesting to consider how the brain responds to novel approaches to spirituality and whether these novel approaches elicit physiological changes similar to the more traditional approaches. For example, is a Pagan ritual of dancing and singing around a maypole associated with different brain activity patterns compared to dancing and singing in an Evangelical Christian service?

The third largest group as determined by the Gallup and Pew surveys, those who feel no spiritual or religious yearnings, consists of people who have rejected both the traditional religions and subjective experiences that relate to anything beyond the natural world. Atheists make up a growing segment of the population in the United States and especially in Europe, with many people feeling that ancient traditions are based on fictional, mythic stories that have no real relevance in the context of the world today. The strict atheist also rejects all forms of spirituality. For these individuals, there is nothing beyond the physical or natural world. There are no spirits, and to some degree no real value placed on anything that provides a subjective, and certainly supernatural, basis for meaning. We will consider the atheist position in much more detail in chapter 12. However, one of the most important neurotheological questions with regard to spirituality involves determining whether there are brain differences between those individuals who consider themselves atheists versus those who consider themselves religious, spiritual, or both.

The final category in our matrix is perhaps the most intriguing because this perspective appears to have the least consistency, at least on the surface. People in this category claim to be religious without being spiritual. The implication of this statement is that the person adheres to a religious tradition without necessarily buying into any spiritual connotations such as a supernatural world, angels, or even God. Perhaps the people most aligned with this perspective are those who refer to themselves as observant Jews or cultural Jews. For these individuals, following the traditions of the historic Jewish people provides meaning by connecting people to their ethnic heritage. However, these same people might also declare themselves as atheists in that they do not believe in God in the way typically espoused in the Bible or Torah. In this way, these people follow religious traditions and rituals without believing in the supernatural basis for them. Another group in this category might be those who consider themselves to be very religious and believe in God but do not believe in spirits such as ghosts or angels. These occult concepts might even be considered blasphemous to such a person. For these people, spirituality has been defined as antithetical to religion, and thus, they consider themselves to be religious but not spiritual.

From a neurotheological perspective, each of these groups could be evaluated alone or in comparison to each other. It would be most fascinating to understand the brain changes associated with spiritual feelings versus religious feelings, spiritual practices versus religious practices, and spiritual beliefs versus religious beliefs. An important part of such a study would be to better determine the subjective nature of what these terms mean to people. The definitions that we have already considered are typically provided by a select group of individuals. Whether such definitions apply to the general population remains to be seen. For example, it would be fascinating to include in a national survey a variety of questions to better understand what people actually mean when they describe themselves as religious, spiritual, both, or neither. However, a key problem with conducting such a study is the inherent bias of the investigators who must begin with some type of definition in order to even get the study started.

Once the definitions and ramifications of these definitions are determined more specifically, the brain processes associated with elements of spirituality and religiousness can be more precisely studied. For example, if we were to find that spirituality was associated more with positive emotions and religiousness associated more with negative or neutral emotions, we could turn to the limbic system to evaluate the brain processes associated with these constructs. If religion is more cognitive than spirituality, then religious individuals might have more activity in the cognitive processing centers of the temporal and parietal lobes. It would also be interesting to differentiate brain activity at baseline versus when a person is actively engaging in religious or spiritual experiences. This might help answer the question of whether a religious person is more cognitively oriented in general, or only when specifically feeling religious.

Spirituality tends to refer to experiences that have a much broader base and context than religion. Certainly there is a deep relationship between spirituality and religion. However, people have spiritual experiences associated with a variety of circumstances beyond religion. A near-death experience may be a spiritual experience that has nothing to do with traditional religious ideas held by an individual. And there have been an increasing number of studies exploring the nature of spiritual experiences associated with drug-induced states. Perhaps we could explore the difference between drug experiences that are described as religious versus those described as spiritual.

DEFINITIONS OF SPIRITUALITY

In the previous chapter, we considered the definition of religion or religiousness, and now we must try to define spirituality more precisely. As an aside, while exploring definitions is generally not considered a particularly interesting endeavor, I would argue that definitions in neurotheology are an exception. Neurotheology provides a new multidisciplinary perspective on defining ancient terms such as religion, spirituality, God, soul, mind, and consciousness. This effort breathes new life into the definitions themselves and into the development of those definitions. After all, we can even challenge where the definitions should come from: sacred texts, ancient scholars, anthropological analysis, psychological constructs, or biological processes. And most likely, these complex terms will require a multitude of perspectives. In addition, whatever definitions we arrive at, we also have to consider how they will be operationalized so that they can be studied in some neurotheological way. In all, elaborating definitions becomes a complex, dynamic, and fascinating exploration, one that lies at the heart of neurotheology.

When it comes to spirituality, it is interesting that there is a paucity of definitions. Dictionary definitions generally fall quite short of the mark. The Merriam-Webster dictionary defines spirituality as “the quality or state of being concerned with religion or religious matters: the quality or state of being spiritual.” This is an unhelpful definition since it is essentially tautological. The Oxford English Dictionary has a slightly different take: “the quality of being concerned with the human spirit or soul as opposed to material or physical things.” Here at least a distinction is made between physical and nonphysical things. Neurotheology would argue that there is some connection between spirituality and the brain so maybe we cannot separate the physical and nonphysical quite so easily.

It seems that scientists, physicians, and psychologists have explored the definition of spirituality to a much greater degree than other scholars. For example, I mentioned in the previous chapter that a group of scientists defined the criteria for spirituality as essentially the subjective feelings, thoughts, experiences, and behaviors that arise from a search or quest for the sacred. This is an interesting approach to the definition of spirituality in that it suggests spirituality is a search or quest. But is this an accurate definition? Many people consider themselves to be on a spiritual quest, but if spirituality is defined as a quest, then a spiritual quest is redundant. Further, when a person has a spiritual experience, he or she is not always engaged in a search. In fact, spirituality is often experienced as the outcome of a search. A Buddhist monk might spend years in meditation at which point he experiences an intensely spiritual experience. But the search and the experience are sharply demarcated.

Other psychologically and medically oriented scholars have offered variations on these definitions. One research group described spirituality as “the search for transcendent meaning,” which can be expressed as a “relationship to nature, music, the arts, a set of philosophical beliefs, or relationships with friends and family.”2 This definition has more practical elements in that there is reference to relationships and other human activities that can be measured. The Harvard psychiatrist and Pulitzer Prize–winning author Robert Coles describes spirituality with respect to children as “the search for meaning in life events and a yearning for connectedness to the universe.”3 Here again is the notion of transcendence or connectedness with something greater than the self. The notion that spirituality connects us to something beyond the self is also part of Wanda Mohr’s definition in a more psychiatric context as “a person’s experience of, or a belief in, a power apart from his or her own existence.”4

Several other definitions incorporate more complex elements. For example, Ruth Murray and Judith Zentner have suggested that spirituality is “a quality that goes beyond religious affiliation, that strives for inspiration, reverence, awe, meaning and purpose, even in those who do not believe in God. The spiritual dimension tries to be in harmony with the universe, strives for answers about the infinite, and comes essentially into focus in times of emotional stress, physical (and mental) illness, loss, bereavement and death.”5 And finally, Leland Kaiser has described spirituality as a “broad set of principles that transcend all religions. Spirituality is about the relationship between ourselves and something larger. Spirituality means being in the right relationship with all that is. It is a stance of harmlessness toward all living beings and an understanding of their mutual interdependence.”6

In many of my talks, people describe how their spirituality comes in the form of creativity such as art or music. These creative outlets are part of an expression of spirituality. However, spirituality still comes back to including feelings of awe, meaning, and connectedness to the universe. It is also important to distinguish creativity from spirituality since these two concepts are not equivalent. Recent brain scan studies suggest some areas associated with creativity, and there is some overlap with brain areas involved in spirituality. For example, creativity has often been associated with decreased activity in the frontal lobes.7 When the frontal lobes have reduced activity, divergent areas of the brain are able to interact more freely, allowing for sufficient cross-interactions to create new ways of integrating concepts or ideas. We have also observed reduced frontal lobe activity in spiritual practices such as when people speaking in tongues feel as if they are no longer purposefully vocalizing.8 In speaking in tongues, the experience is that the vocalizations are coming from another source, outside the person, which is ascribed to God. Since increased frontal lobe activity is associated with purposeful behaviors, it would make sense that decreased frontal lobe activity would be associated with behaviors that seem to lack purposefulness, as if they are coming to the person from another source. However, practices such as speaking in tongues have never been directly compared to creative processes within the same individual. Such a study might help to distinguish creativity from spirituality.

There is a richness in these definitions of spirituality that includes a sense of meaning and purpose, a sense of connectedness and interdependence, and feelings of inspiration and awe. The more specifically we can define spirituality, the more we can design questionnaires and other approaches to understand and measure it. Ultimately, if we can determine the specific elements of spirituality, we can develop more complex models of the brain processes associated with spirituality.

ELEMENTS OF SPIRITUALITY

Spirituality, like religiousness, has a variety of associated elements. Spirituality has emotional elements, cognitive elements, experiential elements, and behavioral elements. A number of scholars have suggested how these different elements are part of spirituality.9

Spirituality tends to be associated with very strong emotional responses. While usually positive in nature, not all aspects of spirituality are inherently positive. The positive emotions associated with spirituality tend to be ones like joy, love, and compassion.10 So when a person states that she feels she is having a spiritual experience, she may feel a profound state of love come over her. This is frequently interpreted as the love of God or the love of some universal consciousness. A spiritual experience may even border on a feeling of ecstasy. The person may feel happier than ever before. These strong positive emotions are part of what define the essence of the spiritual experience and also help mark the power of the experience for the individual.

The neuroscientist Antonio Damasio has described what he calls the somatic marker hypothesis in which the body’s and the brain’s responses to a given stimulus or experience mark that experience as important.11 For example, intense joy might be associated with the activation of the amygdala and the concomitant activation of the hypothalamus, which regulates the autonomic nervous system.12 Since the autonomic nervous system connects the brain and body, the person experiences not only the emotion of joy but also feels it throughout the body (e.g., via increased heart rate and respiration).

When emotions are this strong, they help the limbic structures write the experience into longer-term memory. For this reason, spiritual experiences are remembered quite clearly and intensely. One nice but small fMRI study of Christmas spirit showed that positive emotional memories of Christmas activated the frontal and parietal lobes, which are associated with autobiographical and social functions.13 Thus, we can begin to construct how our brain feels spiritual even in the long run. One other area of the brain that might be particularly related to the intense emotional experiences associated with spirituality is the insula. The insula, which rests between the limbic system and the cortex, appears to be involved in the perception of emotions. Thus, the limbic system appears to help us have the emotions, whereas the insula appears to help us interpret them. Several studies have shown insular activity associated with spiritual practices such as meditation and prayer.14

From a neurotransmitter perspective, intensely positive spiritual experiences may elicit the release of dopamine as part of the brain’s reward system.15 The reward system consists not only of the limbic system, but the basal ganglia as well. The basal ganglia represent central areas of the brain particularly involved in highly positive emotional responses related to dopamine release. It is also possible that along with dopamine, serotonin becomes involved in these highly positive emotional experiences, especially when they lead to long-term changes in the emotional state of the individual.16 People who have intense spiritual experiences frequently report a global shift in their emotional state leading to a more positive, loving, and compassionate perspective with respect to the world. It may be that dopamine is increased in the short term during the experience and serotonin is increased in the long term after the experience.17

More negatively charged emotions include those of fear, sadness, and awe. While awe can be positive, if a person feels wholly overwhelmed by an experience, it can also lead to a feeling of fear because the experience is so mind blowing. The notion of fear and trembling in the face of God is something that has been written about in many sacred texts. However, in the description of spiritual experiences throughout the scientific and sacred literature, there are few, if any, experiences that are totally negative emotionally. Very few experiences are associated with a profound sense of hatred or anger. In our online survey of spiritual experiences, some people reported a psychological state associated with great anger or sadness precipitating a highly positive spiritual experience. This is the proverbial “hitting rock bottom” that is associated with profound conversion or enlightenment experiences.

Sensory elements of spiritual experiences may be associated with a variety of the sense organs, or at least their associated brain regions.18 Many descriptions of spiritual experiences invoke extreme sensory perceptions. For example, an individual may hear the most beautiful music ever heard. The person may see or perceive an intense light that exceeds the beauty of any light ever witnessed before.19 A person may also feel the experience within the body. For example, the emotion joy may be felt in all parts of the body from the arms and legs to the abdomen and heart. A limited number of studies have explored the activity in sensory areas of the brain with respect to spiritual experiences. In our online survey, people reported a number of visual experiences including seeing deceased relatives, Jesus, or God, as well as hearing beautiful music or hearing the voice of God.

During a spiritual experience, the cognitive centers of the brain typically are less active.20 People frequently describe spiritual experiences as indescribable, or beyond language.21 In this way, a spiritual experience goes beyond the normal cognitive processes of abstract reasoning, language, or any other idea processing. This is an interesting scenario since it seems to imply that some of the more basic or central aspects of the brain, such as the limbic system or basal ganglia, turn on while some of the higher cortical areas turn off. These changes in brain activity help explain why spiritual experiences appear to transcend normal rational thought and challenge the person to find some new kind of reasonable explanation for them.22

After the spiritual experience is over, the person’s cognitive brain processes come back online and try to make sense out of what just happened. The person may try to incorporate the experience into his or her prevailing belief system. Sometimes this can be done easily, such as when a highly religious individual has an experience in which he or she perceives him- or herself to be in God’s presence. He or she might interpret the experience as being related to his or her religious beliefs in a way that consolidates those beliefs and supports the doctrines associated with his or her religious tradition. On the other hand, an experience may be such that it has no reference to the person’s prevailing belief system. If a person had previously considered God to be the image of Jesus Christ but in a particularly intense spiritual experience sees God as a white light, he or she may have great difficulty trying to reconcile the differences.

Whether a spiritual experience can be incorporated into a person’s prevailing belief system is ultimately a cognitive process. Using language and rational thought, a person strives to find ways of understanding the experience. If the experience cannot be incorporated into the prevailing belief system, the person uses rational thought and abstract idea processes to establish a new belief system. Sometimes this is concordant with a different tradition. A person who is raised Catholic may have an experience of absolute consciousness and decide to convert to Buddhism. A frequent result of spiritual experiences is that the person becomes more spiritual and less religious. This relates back to the two-by-two grid that we considered earlier and shows how people may move from one area of this grid to another based on the experiences they have.

If a person has great difficulty reconciling a spiritual experience with his or her own belief system, the struggle faced may be quite daunting. In fact, even an overwhelmingly positive experience can be interpreted negatively if the person ends up in a great struggle to incorporate the experience. It may even lead to an existential crisis.

MATERIAL VERSUS NONMATERIAL SPIRITUALITY

Does spirituality connect us to something beyond the physical brain and body? From a religious perspective, it is believed that we have an immaterial spirit or soul that connects us to some ultimate truth or to God. While this is an important theological question, it is quite difficult to ascertain the nature of anything immaterial from a scientific perspective. Science requires an object to have a physical presence and influence. Measuring something that is not physical is generally regarded as being beyond the purview of science.

Some have argued for a “nonreductive physicalism” in which the soul or spirit cannot exist without the brain or body. However, the soul also cannot be reduced merely to brain function.23 The argument suggests that the soul is a property that emerges out of the complex workings of the brain but cannot be specifically tied to any particular brain process. Emergent phenomena have been studied by a number of scholars trying to explain the soul, consciousness, or the spirit.24 An emergent property is something like “wetness” for water. We could not say that five molecules of H2O are wet, but billions of molecules do have wetness. Similarly, one or two neurons firing do not explain the soul, but perhaps billions firing in concert can somehow precipitate a soul.

On the other hand, some scholars such as Mario Beauregard have suggested that science provides an avenue for exploring a nonmaterial aspect of spirituality. In The Spiritual Brain, Beauregard (with co-author O’Leary) argues that there is room for nonmaterialism in the study of modern science, particularly quantum mechanics, which leaves open a realm beyond the purely physical. He discusses the problems with various materialist approaches to understanding spirituality using existing data that do not support a biological reductionism. He states that spiritual experiences “are not the outcome of particular genes or neurological disorders, nor can they be created merely by the use of a technology.”25 He goes on to describe the difficulty of understanding consciousness from a materialist perspective and refers to studies of the nonlocal effects of consciousness in which our mind appears to be able to extend beyond the physical confines of the brain.

Investigators such as Dean Radin and Sam Parnia have suggested that there might be consciousness or spirit that goes beyond the body that is measurable by science. Theologians have also considered this possibility as an important way of explaining consciousness and spirit.26 Dean Radin’s work includes a number of studies into “psi phenomena,” including those in which a person tries to alter a random number generator. The results of over eight hundred studies suggest that there might actually be a small but statistically significant effect.27 By small, we are talking about a percent or two, which means that even if there is an effect, it is not clear whether it has any real impact on the world. On the other hand, even a very small effect might potentially revolutionize how we think about the brain and consciousness.

To try to better test if the soul is separate from the body, in 2008, the medical researcher Sam Parnia launched the “Awareness During Resuscitation” (AWARE) study. The goal of this cleverly designed study was to determine if people who had undergone a cardiac arrest had a near-death experience and, more importantly, if they described their consciousness as able to observe the environment around them while they were technically dead.28 The goal was to produce some evidence that a spirit or consciousness can exist without the biology of the brain. The general plan was to set up specific rooms in emergency trauma areas with pictures of various objects placed on the upper side of a shelf positioned high above the patient’s body (e.g., a picture of the Eiffel Tower). The reason for this design is that when people have a near-death experience, they often describe an out-of-body experience in which they perceive themselves floating up to the ceiling and watching what is going on around them. In Parnia’s study, after a patient was revived, the first task was to find out if the person felt he or she had experienced a near-death experience and reported leaving his or her body. If so, additional questions were asked about what the patient saw in an effort to try to confirm any descriptions related by the subject.

This could certainly be a paradigm-busting study if even a few people’s reports of out-of-body near-death experiences were confirmed. At this point, the data are not strong enough to make any firm conclusions, but the results are interesting. The study included 2,060 cardiac arrest patients, of which 140 survived and were interviewed. Of those interviewed, nine patients described some component of a near-death experience, and two had detailed memories of an awareness of the physical environment around them during the experience. One of the accounts of the environment was considered to be verified as accurate. Neither of the two patients who expressed awareness of the physical environment during their near-death experiences had their experiences where the pictures were located so that potential extra evidence was not obtained.

Overall, there simply are not enough data to conclude anything about whether there is evidence of a nonmaterial spirit or consciousness. However, this type of study would certainly fit within the context of neurotheology, and results from this type of study could ultimately lead to a significant reshaping of the way we think about the world and ourselves.

Neurotheology would certainly argue that we take a thorough look at spirituality, its potential material and nonmaterial elements, and try to find ways of effectively evaluating it. If there is no evidence that there is anything spiritual that goes beyond the brain, then we may have provided some important evidence for a materialistic perspective on spirituality. If there is evidence that something spiritual does go beyond the physiology of the brain, then we may face an important paradigm shift in our understanding of the human brain and the human spirit. Which answer will ultimately be revealed will require rigorous neurotheological study and careful interpretations.


Chapter Six

NEUROTHEOLOGY AND THE EVOLUTION OF RELIGION

NEUROTHEOLOGY AND EVOLUTION

The relationship between evolution and religion has a storied past. The theory of evolution frequently has been used to debunk the stories of the sacred texts of various religious traditions, particularly those of the origins of the universe, the earth, and human.1 Perhaps more important from a neurotheological perspective, evolution has been used as an argument for the origins of religion in terms of brain development. In its most general form, this argument states that religion provided some adaptive advantage that allowed humans to survive more effectively than in earlier times and that is why religion became an essential aspect of early human culture. In other words, religion has nothing to do with an actual God but rather with brain capacity and social or adaptive advantage. Of course, even this conclusion argues for a unique power and persistence of religion. The biologist E. O. Wilson stated that “the predisposition to religious belief is the most complex and powerful force in the human mind and in all probability an ineradicable part of human nature.”2

Neurotheology might ask us to consider the persistence and evolution of religion from a more neurologically adaptive perspective. First, neurotheology would suggest that any evolutionary ideas about the development of religion or spirituality have some basis in neuroscience. Thus, neuroscientific data should be used to support or inform any theories about how and why the impetus to religious ideas, beliefs, and practices developed in humans. Second, neurotheology would suggest that the evolutionary argument based on neuroscience runs something like this: Religion developed along with or as a result of brain functions that ultimately helped humans survive more effectively. Again though, the implication is that religion was a consequence of brain evolution. Neurotheology would also ask us to consider other possibilities, including those that are more theologically oriented. But we will discuss this a little later.

Some of the initial work in neurotheology, conducted by Eugene d’Aquili, was based heavily on the physical evolution of the human brain. In 1974, d’Aquili, along with Charles Laughlin, published Biogenetic Structuralism, which argued that as the human brain evolved in its structure and function, religion naturally evolved as well.3 A number of findings pointed to this relationship between the development of more complex brain functions and the advent of religious and spiritual belief systems. The most cited example of this relationship is the burials that began to take place among Neanderthal species starting about one hundred thousand years ago. These burials, with the individuals painted bright colors and laid to rest with flowers, jewelry, and various tools, suggest the belief in an afterlife. It appears that the Neanderthal brain allowed for some conception that there is more to the human person than just the physical body. Something nonphysical, a spirit or soul, lives on after our physical body dies. And somehow, burying people with a variety of paraphernalia allows them to exist more effectively in the afterlife. Neanderthals had a particular enlargement and development of two areas of the brain, namely the frontal and temporo-parietal regions, thought to allow for the ability to think about religious and spiritual ideas in a way that was different than any other animal species before.

One of the main questions here is whether these religious ideas and practices evolved of their own accord or were somehow epiphenomenal with the more complex processes of the evolving brain. If one makes the former argument, that religion has its own specific adaptive advantage, then one has to think about ways in which particular religious ideas and behaviors can contribute directly to a survival advantage. If one argues the latter, then one would maintain that the brain evolved various functions such as the ability to solve problems, think about the future, and contemplate death, and out of these processes ultimately conceived of a spiritual realm consisting of deities and an afterlife.

Let’s explore the various possible interactions between evolution and religion in the context of neurotheology.

THE EVOLUTIONARY BASIS OF RITUAL

In addition to the evolutionary development of the brain, d’Aquili’s early work was predicated on the notion that religious behaviors were directly advantageous in that they were the culmination of the adaptive process of ritual. In his two earliest books on the topic, Biogenetic Structuralism and The Spectrum of Ritual, d’Aquili, along with his colleagues Charles Laughlin Jr. and John McManus, laid out a theory based on the evolution of animal rituals, which they suggested ultimately led to the development of human rituals that were incorporated into religious and spiritual beliefs systems.4 Part of this theory also included the thesis that religious concepts arose from earlier developed brain mechanisms that were adaptive in animals. The argument went something like the following.

The primary basis of evolution is adaptation that fosters the production and survival of offspring. For an animal species to survive, it must be able to produce enough offspring that each generation can survive and expand the population. Sexual reproduction was more advantageous than asexual reproduction, as it allowed for greater genetic variation. Animals ultimately developed the ability to reproduce through the coming together of a male and female member of a species. There was, however, a critical problem that needed to be overcome: Evolution had to figure out a way to bring two animals of the opposite sex together for the mating process to occur. This may not always be so easy since animals, in general, maintain a certain degree of isolation. Of course, in some animal species the sense of isolation is greater than others. In fact, members of some species interact with each other only at times of mating, whereas others congregate in groups ranging anywhere from a few animals to a larger extended family to large groups or herds. However, even within a herd, animals of different sexes tend to be separated through large portions of their daily activities. So the first issue that evolution had to resolve was how to bring two animals into close enough contact for mating to occur.

But there is more to the process of mating than simply bringing two animals together. While an obvious observation, it is essential that the two animals are of the same species. And there are times where the identification of animals from the same species is not easy. For example, animals that live in jungles or rainforests may have difficulty figuring out where a particular mate is located, especially when there are predators that try to mimic the appearance or sound of potential mates, ultimately leading to the demise of the animal rather than its successful reproduction. And finally, for mating to occur, it would seem that on some level, the process needs to be beneficial or pleasurable to the individual animals. If mating was a horrible experience, it would seem that the animals would never want to do it. This seems particularly curious in the setting of animals who devour their mates after sex since potential mates still seem to want to engage in the practice. This is the true meaning of the phrase “love hurts.”

Eugene d’Aquili has argued that the fundamental mechanism of animal mating relies on rituals. Mating rituals allow for all three primary processes to occur within one behavioral process: the coming together of two animals of the same species, the appropriate identification of a member of the same species, and the production of a positive experience. We will consider the physiological correlates of rituals in chapter 10, but an understanding of these important aspects of mating seems fundamental to our understanding of how religion, and particularly religious rituals, arose with the development the human brain.

Another important aspect of ritual is that it appears to occur in virtually every animal species. Even animals with very simplistic nervous systems like insects seem capable of accommodating mating behavior and ritual. In The Spectrum of Ritual, a number of scholars discuss the various elements of rituals in different animal species, the most common component of which is a rhythmic pattern of behavior. These rhythmic patterns arise in a variety of ways, ranging from vocalizations to various colorings or presentations of the animals themselves, various movements, and some combination of all these and other elements. Through species-specific rituals, animals are able to identify other members of their species. Birds of a species that typically waves its wings several times in an upward fashion while flying will be able to differentiate themselves from birds of a species that simply hold their wings out while flying. In addition, the particular call of an animal will resonate with the call of another animal of the same species. In this way, the nervous systems of two animals that are about to come together for mating literally resonate with each other, allowing the animals to recognize each other as members of the same species.

These rhythmic patterns have another effect on the autonomic nervous system. If you remember, the autonomic nervous system regulates basic life-sustaining processes in virtually every animal, and this is true in humans as well. The autonomic nervous system has two arms: the sympathetic and parasympathetic. The sympathetic, or arousal, arm is responsible for the fight-or-flight response. It activates the emergency systems of the body and prepares an animal for immediate action. The parasympathetic, or calming, system allows an animal to relax, rejuvenate energy stores, eat, and sleep. In mating rituals, the rhythmic pattern can drive one or both sides of the autonomic nervous system. Most mating rituals activate the sympathetic nervous system, as these behaviors tend to be very active and are associated with rhythmic patterns that increase in intensity as the mating ritual goes on. This is also true in humans, especially in the act of mating where sexual activity typically rises to a peak right before orgasm and the reproductive process begins to occur. Orgasm requires activation of both the sympathetic and parasympathetic systems, which is why we feel ecstatic and then sleepy.

If we then look at the mating rituals of animals along the evolutionary spectrum, what we typically find is that species that evolved earlier have more rigidly patterned rituals than those that evolved later. The silver-washed fritillary butterfly is an excellent example of this with the highly stylized set of movements it performs, darting above and below a potential mate in a flying dance. As animals evolved more complex brain functions, particularly mammals and eventually primates, the basic functions that supported mating rituals not only continued but also began to link to the higher brain functions. The result is that human rituals can be highly elaborate and varied but still result in very intense feelings of connectedness among individuals. When these rituals ultimately became part of the fabric of society and culture, they help to connect people to one another.

Religious and spiritual rituals are the culmination of an evolutionary process that linked concepts of ultimate meaning to various behaviors. The rudiments of religious rituals were already part of the rituals of the most basic animals. As the basic mechanisms of rituals became “encephalized,” or built into the higher processes of the expanding human brain, humanity witnessed an elaborate development of rituals.5

These rituals not only helped connect people to each other but also to the basic beliefs of a given religious or spiritual tradition.6 In fact, it might be argued that those traditions that created the most effective rituals ultimately had an adaptive advantage over those whose rituals were less effective. If we look at the present-day religions, we typically find religions with very elaborate yet effective rituals that have drawn millions, if not billions, of people to their congregations. When these rituals tap into a particular idea or concept in a powerful way, religious traditions can gain millions of followers that become indoctrinated through the further use of these rituals.

Religions provide not only rituals but ways of understanding the life cycle changes that occur in every given individual and also across generations. Religions typically have birth rituals, childhood and adolescent rituals, marriage rituals, and death rituals. These rituals allow individuals and groups to negotiate life as effectively as possible. Especially when we consider the basis of evolutionary adaptation to be related to mating and the generation of offspring, these life cycle rituals can be crucial in helping a group of individuals reproduce and live effectively, ultimately being successful in passing on their genes to future generations.

The important point here is that d’Aquili has suggested that religious rituals were essentially a key direction that evolution took. Rituals were adaptive, and religious rituals were equally adaptive. Thus, the components of religious rituals were the primary driving evolutionary process that helped make human beings more adaptive. The brain evolved specifically to incorporate these rituals rather than the rituals arising out of the development of the brain.

Of course, it is very difficult to determine the actual causal link between brain evolution and religion; that is, which caused which. One could argue that religious rituals were built upon simpler mating rituals and that the religious elements were more epiphenomenal with the developing brain. This appears to be the argument made by Pascal Boyer who states, “A lot of human culture consists of salient cognitive gadgets that have a great attention-grabbing power and high relevance for human minds as a side effect of these minds’ being organized the way they are.”7 His point is that rituals are attention grabbing because of the side effects of how the brain works.

OTHER PERSPECTIVES ON THE EVOLUTION OF RELIGION

A number of other scholars have explored the relationship between evolution and religion. Many arguments do not rely so much on the development of ritual, but on the potential evolutionary value of religious and spiritual belief systems in supporting human survival and creating cohesive societies. Over the years, scholars have argued that religion has a number of adaptive advantages. However, others have suggested that religion is more epiphenomenal, building off of brain mechanisms developing for other adaptive purposes.

One important argument regarding the evolution of religion is that if it is adaptive, there should be some genetic or heritable characteristics involved, and a number of studies have pointed to such a component. Dean Hamer, a researcher at the National Institutes of Health, has identified a “God gene” that codes for a brain receptor that regulates serotonin and dopamine and correlates with feelings of self-transcendence.8 In a study, he asked a variety of questions to determine the various psychological and spiritual perspectives of the participants. He also did a genetic analysis to determine which genes might be correlated with which cognitive, behavioral, and emotional attributes. One of the most significant findings from the study was a correlation between feelings of self-transcendence and a particular gene. In the study, feelings of self-transcendence identified people who felt they were able to go beyond themselves in a spiritual way. The correlation was statistically significant, although rather weak. However, the implication of this finding is that there is an association between a specific gene and feelings of self-transcendence.

But there is a larger body of research on twins that explores traits that are the same in identical twins versus fraternal twins.9 These studies don’t typically point to specific genes, but do indicate genetic transmission. In general, the data from a number of twin studies have shown that religiousness, as well as authoritarianism and conservativism, seem to be reasonably heritable. This makes a strong argument that religiousness, or the cognitive processes associated with religiousness, have some adaptive advantage.

As Daniel Dennett points out, many scholars suggest religion helps to provide comfort, explain life events, and create group cooperation. He goes on to remind us not to accept such explanations too quickly, however, since there are many important questions that arise from these among other possible adaptive advantages.10 Dennett ponders why religion provides comfort or meaning. Neurotheology would agree that we must not rely on simplistic explanations of the evolutionary basis of religion and would provide further direction on how to evaluate the importance of religion. For example, there are a number of studies that have pointed to the ability of religion to provide comfort and assist with coping. Perhaps when a person engages religious beliefs, there is a release of certain neurotransmitters such as dopamine. Dopamine helps us to feel good so a release would be associated with feelings of comfort during stressful times. Perhaps oxytocin is released, a strong hormone for generating social connections between people. Future studies need to better explore how this happens both subjectively—that is, why do people feel religion is helpful—and objectively by studying the effects of religion within the workings of the brain.

One potentially adaptive function of religions is the ability to create a cohesive social group. David Sloan Wilson, in his book Darwin’s Cathedral: Evolution, Religion, and the Nature of Society, argues that religion is a powerful force for improving cooperation within human groups.11 Religions allow a group of people to come together around a common identity that provides a strong intragroup bond, although it can also create strong intergroup animosity. Such a psychological set-up may have very powerful adaptive advantages. The group becomes more and more cohesive over time, helping to support the growth of families. It also creates a society that may effectively compete for resources by actively destroying or converting other groups of people to its belief system. In this way, the belief system persists and expands relatively quickly, and provides an excellent survival mechanism for its followers. Wilson argues that the effect is an adaptive advantage of religion on a group scale.

This perspective is also consistent with the social psychologist Jonathan Haidt’s “hive hypothesis.” He argues that humans have an innate “hive switch,” which “is a group-related adaptation that…cannot be explained by selection at the individual level…[It] is an adaptation for making groups more cohesive.”12 It is possible that religion and spirituality play an important role in this hive switch by providing a mechanism by which humans can disregard their individual survival for that of the group and the group ideology.

The discovery of evidence of early religious activity, such as the ancient temple at Göbekli Tepe in southern Turkey, would seem to support this contention.13 Many had argued that religion arose from the development of societies and civilizations. However, this temple was built in approximately 9000 BC, predating any society or civilization. Thus, such data point to religion arising first and the civilizations arising later, possibly surrounding a religious belief system. It should also be noted that the Neanderthal burials and ancient cave paintings point to religious and spiritual ideas preceding by thousands of years the development of societies and cultures. This at least suggests that religion came before social groups and hence may have paved the way for the development of such groups.

A related concept has to do with what is called costly signaling theory. The idea here is that religion represents a signal to other members of a group that you are also part of the group. Because religious behaviors are frequently very costly from a personal perspective, the willingness to perform those behaviors clearly means that you are, and want to be, a member of the group. It eliminates free riders, or cheaters, who want to get the benefits of the group without really participating. Whether it is a ritual involving painful mutilation of the body, or simply many hours spent performing prayer or attending services, all these behaviors come at a significant cost to the individual. Counterarguments raise the issue of religious experiences, which do not necessarily relate to any costly behaviors. In addition, private religious beliefs and practices would seem to run counter to this theory, although supporters would argue that private practice teaches people how to perform the costlier public behaviors. The neurotheological perspective might state that costly signaling is a reasonable theory but question how it relates to specific brain functions. And if there are brain functions associated with costly signaling behaviors, does that actually support them as an evolutionary adaptation?

Neurotheology would argue that whether group cohesion is beneficial on an individual or group level, religion ultimately affects the brain structures that help support the ability to create cohesive groups. From the perspective of the brain, the notion of in-group and out-group perspectives seems to be an important evolutionary advantage. The brain areas involved are associated with social categories (prefrontal cortex), empathy (insula and anterior cingulate cortex), and face perception (fusiform face area).14 Research suggests that these areas also are active during a variety of religious practices such as meditation and prayer. Other social areas of the brain support language and communication, which has a further adaptive advantage for the group. Communication allows for new ideas to arise and be transmitted throughout a group, helping to advance not only religious ideas but technological ones (e.g., pottery making, cooking, and weaponry) that have survival advantages for the group.

Another approach to the adaptability of religion may come from its ability to create a sense of moral values that fosters a cohesive society. Ancient societies, such as the Babylonians under Hammurabi, codified the earliest forms of moral behavior. The Bible itself, with the Ten Commandments (actually a total of 613 in the Torah), further enhances the notion of morals and appropriate behavior. When a group of individuals within a society follows a specific moral belief system and set of behaviors, those individuals are more likely to feel a sense of security. People within that society will know how best to interact with others and will feel protected with respect to themselves and their belongings. If a moral system is adopted by the majority of people in the group, they will likely work and live together to enhance the survival of the group. Although these morals systems occur at the group level, the brain is responsible for enabling each person to incorporate particular laws or rules into his or her beliefs and behaviors. Areas of the brain that support abstract ideas, modulate emotions, and generate language all play an important role in the elaboration of moral systems within and among individuals. Further, when people follow the moral system of the group, they experience positive emotions, and when they does not follow the system, they experience negative emotions such as guilt or embarrassment. Such emotions are also mediated by brain structures such as the reward and limbic systems, which support positive and negative emotions.

Religions also offer effective ways of coping with the uncertainties of the world. Religions provide a sense of control, helping us understand when we should plant or harvest crops and how to avoid specific dangers such as floods. Religions can provide answers to ontological questions about the meaning and purpose of life, thereby reducing “ontological anxiety.” Humans face a great many dangers throughout life in a world that often appears capricious and dangerous. Religion provides a resource for people to better avoid the dangers in life and help reduce fears and anxieties so that they may function more effectively. A person who can deal with his or her ontological anxieties may be able to turn his or her behavior toward actions necessary for survival. And if a religious tradition provides a road map for performing behaviors relating to diet, mating, and lifelong habits, it would provide a very adaptive advantage for an individual. In fact, from a medical perspective, it is well known that reducing anxiety, fear, and depression has a beneficial effect on both physical and mental health. A religious tradition that can provide this type of psychological support would ultimately be very adaptive for the individuals participating in that religion.

It is at this point that I am often asked, “What about those people who do not find themselves drawn to religious conventions? Does the presence of such individuals negate the evolutionary theories about religion and its adaptability?” There are two primary ways of responding to this issue. One is that, as with all human traits, there is a range of ability and thus, while religion may be adaptive in general, there are those who are more able to access it than others. In much the same way, if language is adaptive, there are some people who are adept at using language, and there are others who are not. This latter group also helps us understand another explanation for individuals who do not embrace religion. Namely, it is not so much that they have no sense of the spiritual, it is just in a different form. A person might pursue other spiritual avenues or find God in the mathematical equations of physics. The point of the evolutionary arguments for religion is that on a population basis, there are adaptive advantages even though such adaptations might not be endowed in every person.

In our early work together, Eugene d’Aquili and I argued that many cognitive processes, such as the abilities to perceive causality and create language, are ultimately part of how the brain helps establish various religious and spiritual beliefs and attitudes. Scholars such as Scott Atran and Pascal Boyer also point to a variety of aspects of religious traditions that demonstrate their adaptive function in human history but also emphasize that religion is more a byproduct of the complex workings of the human mind. The mind has a powerful capacity to understand complex ideas about the world; make inferences about difficult problems, such as why we are here, the nature of right and wrong, and what happens when we die; and intuit what others are thinking. These general abilities of the mind led Justin Barrett of the Fuller Theological Seminary’s School of Psychology to conclude that the “belief in God is an almost inevitable consequence of the kind of minds we have.”15 Because our mind brings in certain assumptions about the world and functions to make sense of the world in specific ways, the development of a notion of God is quite natural. However, even if something is initially a byproduct, it can have an adaptive advantage in and of itself.

The famous evolutionary biologist, Stephen Jay Gould, raised the question, “What good is half a wing?” to help people rethink the evolutionary process.16 Prior to Gould, most people thought of evolution as a slow process in which physical properties slowly changed into more adaptive ones. Thus, it was believed that the size and complexity of the human brain slowly evolved from small brains that progressively enlarged. This might make sense with regard to certain attributes. But there are problems with this idea. Gould’s point about the evolution of the wing is that it is difficult to understand how the wing of a bird would develop slowly since a small part of a wing (i.e., a stubby protrusion coming from the body) would not actually elevate the bird. A wing only works like a wing if it is a particular size. But how could a small stub keep growing larger if it didn’t work like a wing in the first place? How would it “know” what it was going to become? Gould argued that the body part that ultimately would grow into a wing must have started as something else. Perhaps it was a structure that helped radiate heat away from the body. As the structure got larger so as to radiate heat more effectively, it eventually became large enough to take on a new function: flight. Then, once the structure actually became a wing capable of flight, it could adapt in new directions based on aerodynamic mechanisms. The result would be the highly complex workings of a bird’s wing. Gould refers to this overall adaptive process as an exaptation: something that started as one thing and then became adaptive as another.

Virtually all birds have wings that allow them to fly, even if they were initially the byproduct of some other physiological structure. Similarly, religion may have its own adaptive properties, even if it initially arose from basic cognitive processes. Characteristics or traits that are universal strongly suggest that they are adaptive,17 and religiousness and spirituality are certainly fairly universal aspects of humanity. While it seems reasonable to consider religion adaptive, it remains a complicated issue with a number of possible explanations.

Scott Atran takes an evolutionary psychology approach, focusing on the notion of religion as a byproduct of cognitive domains such as folk mechanics, folk biology, and folk psychology. These domains refer to how people think about things without having a more formal or complex understanding of them. The general problem with these basic ways of approaching the world is that in the face of counterintuitive issues that are difficult to resolve, supernatural agents (i.e., God or gods) are invoked to help resolve the issues. Problems that these supernatural agents help people with include dealing with a capricious universe and the ultimate threat of death. Atran argues that supernatural agents help people resolve such important life issues.

The notion of agency may also be highly relevant in the context of religion. Agency refers to the perception that another being or entity has the capacity to act within a given environment. The human brain appears to have a predilection for perceiving agency in various objects, usually via the function of the frontal lobes.18 These areas are active in theory-of-mind tasks that require us to infer what another person, another consciousness, is thinking. That is why we see faces in our cars or the man in the moon and why we think a predatory animal might be plotting against us. Similarly, we perceive a mind in God and other supernatural beings. We infer that there is a mind out there, other than ours, that we can interact with.

In his book Religion Explained: The Evolutionary Origins of Religious Thought, Pascal Boyer begins by considering scenarios similar to those of Dennett’s.19 Boyer proposes that there are several categories of scenarios in which religions arose and were adaptive. Religion provided explanations (including those related to the origins of the universe and the existence of good and evil in the world). Religion provided comfort to people confronted with a scary world. Religion provided social order by holding societies together and supporting moral ideas and behaviors. Finally, religion may just be a cognitive illusion based on a brain that can be highly superstitious and fallible in interpreting the world. However, Boyer argues that each of these arguments fails to ultimately explain religion.

Boyer makes several interesting arguments with respect to religious beliefs and bases much of his thesis on the notion that the brain makes many inferences about the world. The reason for these inferences, I would argue, is that we are trapped within the prison of our brain. But he is correct that our brain is constantly trying to interpret the world as a way of helping us survive. Thus, our brains are information hungry, cooperative with others, and eager for social interactions. In our attempt to use these various brain functions, religious ideas of supernatural forces or beings frequently arise. For example, Boyer proposes that what he calls ontological violations, such as a “table that feels sad,” trigger strong memories in people. Although he does not tie this point to brain function per se, it is likely that ontological violations are attention grabbing because they stimulate the amygdala to recognize that something interesting has just happened. Along with the hippocampus, activity from the amygdala is more likely to be encoded into our memory. Supernatural agents thus become easier to remember as they often violate various ontological rules. But because of our social desires, supernatural beings allow us access to them and their powers. Boyer argues that belief in God or gods helps us deal more effectively with misfortune, moral questions, and death. While his arguments are too complex to discuss in detail here, his ultimate conclusion is that “I have explained religion in terms of systems that are in all human minds and that do all sorts of precious and interesting work but that were not really designed to produce religious concepts or behaviors. There is no religious instinct, no specific inclination in the mind, no particular disposition for these concepts, no special religious center in the brain.”20 Similarly, Scott Atran describes his position with the statement, “Religion exploits ordinary cognitive processes to passionately display costly devotion to counterintuitive worlds governed by supernatural agents.”21

One way to integrate many of these theories might derive from a neurotheological perspective. In our earlier work, Eugene d’Aquili and I argued that religion helps support two fundamental processes of the brain: self-maintenance and self-transcendence.22 Self-maintenance refers to ensuring our personal survival by navigating effectively through the world, avoiding dangers, finding food, creating social groups, and maintaining overall physical and mental well-being. The arguments presented in this chapter regarding the use of supernatural agents to help us to deal with the counterintuitive and scary world effectively are consistent with this notion. Some have argued that religions directly support physical and mental well-being by quelling anxiety and improving mental health, which in turn reduces stress responses in the body and allows the immune system and cardiovascular system to function more effectively. In some sense, religion becomes a kind of placebo effect that works because our mind allows it to work.23 The placebo effect should not be denigrated, as the bulk of medical research shows that the placebo effect is very powerful and accounts for as much as 50 percent of the health benefits of certain interventions. The brain processes involved in religion and the placebo effect are varied, which also explains the variety of potentially adaptive elements of religion.24

The self-transcendence aspect has to do with our ongoing ability to adapt our mind and brain to our environment and ultimately to strive for something greater than the self, something that can deal most effectively with the world. Genetic and epigenetic evidence might support the importance of self-transcendence, but this concept is also related to the rituals we participate in that connect us to each other, the world, and perhaps even something beyond the world. If our brain is naturally calibrated to change and adapt, religion might represent an ultimate expression of this process. This can account for the social cohesion religion fosters since it connects us to a greater community. Religion also can enable us to experience the mystical that connects us, at least experientially, to the greater universe and fundamental reality.

While it seems true that there are no religious centers in the brain, the question arises of the temporal relationship between the development of various brain processes and the elaboration of religions. Which came first and which ultimately guides the development of the other remain uncertain.

THE FUTURE EVOLUTION OF RELIGION AND THE BRAIN

Looking forward, we might wonder where the winds of evolution will take religion. With the relatively rapid increase in the number of atheists in the world, as well as that of certain religious traditions, it will be most interesting to find out how the adaptability of both of these perspectives ultimately plays out. From a brain perspective, neurotheology might find that both have the potential to be adaptive with respect to a given individual. As I have often said, there are many atheists, as well as many religious people, who are quite happy and socially integrated. Whether one particular perspective will be more effective in the end remains to be seen. Neurotheology may offer some ideas as to which type of perspective will ultimately be the most adaptive, but only time will tell which one is the true winner from the perspective of evolution.

Interestingly, studies that have tried to find differences between believers and nonbelievers typically do not find one alternative better or worse than the other in any absolute way. Both perspectives can have flaws and biases. Boyer also makes the argument that fundamentally, there may be no difference in the basic brain mechanisms of the religious person and the atheist. People have simply come to different conclusions about the universe based on their own individual predilections and experiences. But how do we know whether religious belief will continue into the distant future? Perhaps the answer to this question requires us to leap forward to see how various adaptations provide new and better ways of surviving.

If we apply Gould’s notion of half a wing not being sufficient for flight to the evolution of religion, we might consider how various brain processes, such as language, emotion, thought, and mating rituals, came together in such a way that religious ideas could arise. This aspect might be epiphenomenal in that religion did not evolve by itself, but rather as the result of other evolutionary adaptations of the human brain. But once it took hold, religion’s adaptability helped it to become firmly entrenched in human minds and societies. Thus, it might be a combination of epiphenomenal processes followed by more specific evolutionary development. Neurotheology would require a thorough evaluation of the data and an exploration of the potential epiphenomenal and adaptive forces that ultimately allowed religious and spiritual traditions to arise within the human brain.

It must also be realized that evolution is not linear. Gould suggested that rather than think about the evolutionary tree that led to human beings, we consider it to be more like a bush.25 His point is that many different species come about that have different traits, some of which are more adaptive than others. Eventually, the most adaptive traits tend to rise above the others and manifest in the most recent species on the planet. Looking at human evolution, the predecessor species had a variety of physical characteristics in terms of the mobility of their hands, the ability to walk upright, and brain size. Evolution is not predetermined: Not until a species such as modern Homo sapiens comes into existence and eliminates, either directly or indirectly, the rest of the predecessor species, can we know which traits are most adaptive.

Perhaps most important in this regard is the notion that adaptations result in the species that, at the moment, survives the most effectively. This does not mean that any given species is “better” than others, only the most adaptive at the moment. This is in stark contrast to the way people think in general, and the way religions typically depict human beings as the pinnacle of evolution. We certainly have the most amazing brain on the planet at the moment, but there is no reason to believe that we represent a “pinnacle of evolution.” Neurotheology would remind us that the brain has many different functions, some of which are adaptive and some not. And these brain functions continue to evolve and adapt.

And for those who believe in God, religions are considered to arise as the natural consequence of the actual existence of God. Such individuals would argue that since God exists and created the universe and humans, naturally God created religion, or at least the evolutionary processes that led to the development of the human brain and religion.

Perhaps the greatest conundrum for evolutionary models of religious and spiritual phenomena is that it is almost impossible to prove any of them. Without being able to go back in time to determine when religion started and how it related to the brain, any relationship is speculative. Even when studies point to similar brain areas involved in both religious beliefs and specific cognitive processes, the “chicken or egg” question is always unanswerable. This lack of proof also makes problematic any evolutionary argument designed to relegate religion purely to brain processes. We must even consider the possibility that religion is simply not adaptive. Some scholars have warned that evolutionary processes and religions are so complex that trying to bring them together in any coherent way is highly problematic if not impossible. The psychologist Lee Kirkpatrick has stated, “Anybody with a modicum of understanding of evolution can posit a plausible-sounding idea about why religion—or any other characteristic or trait displayed by people—evolved because of some hypothesized benefits it might have offered. However, many such ideas break down quickly on further scrutiny if the right questions are asked.” For these reasons, neurotheology might also suggest a more focused approach to the neuroscience of religion rather than trying to understand its evolution. But given the multidisciplinary nature of neurotheology, it is always appropriate to consider how each perspective might contribute to our larger understanding of religious and spiritual phenomena. From the neurotheological perspective, pondering the relationship between the brain, evolution, and religion, is most interesting. An understanding of the relationship may be helpful in framing future scholarship, but sticking to neuroscience may be more fruitful in terms of uncovering the neurobiological basis of religion.

A final point about evolution and religion is to consider whether this topic really falls within the realm of neurotheology. Many of the scholars discussed in this chapter work in fields such as evolutionary psychology or anthropology. Appropriately, they would consider their arguments to be stemming from their fields of scholarship. I would argue, though, that the complexity of the approaches favors a true interdisciplinary field spanning science and religion. As scholars consider the adaptability of religion, one requirement would be to clearly determine what is meant by the term religion and which elements of religion may be adaptive. This also includes a touch of theology in terms of concepts of deities and supernatural agents. In addition, some arguments revolve around brain processes and other physiological processes that support health and well-being. Taken together, it would seem that understanding the evolution of religion ultimately requires neurotheology, or at least a neurotheological approach.


Chapter Seven

NEUROTHEOLOGY AND PSYCHOLOGY

RELIGION AND PSYCHOLOGY

The psychology of religion is a vast field that requires more space than can be devoted to in a single chapter for a comprehensive assessment.1 To some degree, neurotheology must particularly differentiate itself from the psychology of religion, even though there is a close relationship between the two. Importantly, neurotheology takes the psychology of religion in a different direction, focusing not only on psychological elements, but how they may be related to various brain processes. The psychology of religion can help inform neurotheological research by providing information about the subjective nature of religious and spiritual phenomena, which can then be considered from the brain perspective. Conversely, neurotheology can inform the psychological study of religion by not only providing an underlying basis of religion and spirituality from a brain perspective, but also by offering directions for future research.

The psychology of religion, broadly speaking, focuses on several key aspects of religion, including emotions related to belief, experiences (particularly those that are mystical), and adherence. It also considers the relationship between religion and mental health, and, in particular, the nature of various psychological disorders and how they are either expressed or mitigated by religion. Psychology can address the potentially positive and negative impacts of religion on the psyche and explore the relationship between psychological and spiritual development.

The original application of psychology to the context of religion was in the work of William James and Sigmund Freud. These scholars were interested in how religion affected human psychology and tried to determine what religion was, what religion did, and why religion arose in the first place. They understood that religion was more than simply the doctrinal elements of a given tradition. Rather than focusing on sacred texts such as the Bible or the Hindu sutras, several scholars began to explore religion from a cognitive, emotional, and experiential perspective. We have already considered these views. In general, scholars such as Otto, James, and Schleiermacher began to consider religion as a feeling, belief, or experience that was specifically tied to sacred texts and doctrine.

William James explored the varieties of religious experience on several levels and in many ways helped launch the field of the psychology of religion along with neurotheology. His focus was primarily religious experience, but he placed substantial emphasis on normal as well as pathological expressions of religion. In his famous Gifford Lectures,2 he delineates religion in the context of mental well-being, focusing on conversion experiences, saintliness, mysticism, esthetics, and other characteristics of religious experiences. Importantly for neurotheology, these concepts have psychological constructs that can also be tied to brain functions. Thus, positive emotions can be tied to a well-functioning limbic system, and psychological disorders can be tied to abnormal brain processes or neurotransmitter dysregulation. Characteristics of saintliness, such as peace of mind, fortitude, and charity, can also be studied from a brain perspective. And as we will consider in chapter 14, mystical experiences have a variety of elements associated with certain brain processes. Perhaps the most problematic issue for theologians is that James tended to be reductionistic in his approach. There is little, if any, room for the supernatural. Neurotheology would encourage some openness to other perspectives as we consider the relationship between our psyche and religious selves.

Sigmund Freud took a somewhat different perspective on the relationship between religion and psychology. He considered religion to fulfill unmet psychological needs related to a person’s relationship with his or her mother or father. For Freud, religions had no intrinsic theological value, but were expressions of the human psyche, a disordered one at that. In one of his earliest works on the matter, Obsessive Actions and Religious Practices, he states that religion is a “universal obsessional neurosis.”3 In other books, such as Totem and Taboo and The Future of an Illusion, Freud further illustrates his view that religion is a manifestation of the mind, generally designed to help us cope with a rather capricious world. This resulted in his rather negative view of religion as a fairly archaic and problematic Band-Aid approach to dealing with a psychic dependency.

Carl Jung also argued that religion is a primarily psychological process, but one related to an underlying universal aspect of the human psyche, which he referred to as archetypes.4 The notion that the human brain contains certain universal mythic characters known as archetypes suggests a certain imperative quality of religion. From Carl Jung’s perspective, we have no choice but to formulate religions as part of our brain’s universal, often unconscious, processes. For Jung, religion was not so much pathological but an intrinsic, even fundamental, part of the human psyche.

Today, a number of perspectives have been used to address the relationship between psychology and religion.5 In the behaviorist view espoused by the psychologists B. F. Skinner and John Watson, religion is a means of controlling behaviors or is the behavioral response to various stimuli in the environment.6 These behaviors would theoretically have neurological correlates that could be evaluated in response to specific stimuli that could be controlled in a study. Through his humanistic psychoanalytic approach, Erich Fromm suggested that religion is a system of thoughts and behaviors that helps people orient and reconnect to the world. He stated, “There is no one without a religious need, a need to have a frame of orientation and an object of devotion…. The question is not religion or not, but which kind of religion, whether it is one furthering man’s development, the unfolding of his specifically human powers, or one paralyzing them.”7 Fromm’s perspective has some potentially interesting opportunities for study from a neurotheological perspective, as we might be able to find the biological and theological correlates of the basic human needs that Fromm postulates: the need for relatedness (inferior parietal lobe social areas), transcendence (frontal lobes and neuroplasticity), rootedness (memory regions), sense of identity (thalamus and frontal lobes), and frame of orientation (parietal lobe spatial areas).

In object relations theory, religion is a system of internal objects by which people can interact with the world and other objects and people within the world more effectively.8 Such a relational approach can be considered from a brain perspective given the functions of the parietal lobe that help people interact socially or spatially with the world. In addition, psychological objects can theoretically be evaluated as being manifested in specific brain processes that support cognition and emotion. Ego psychology, developed by Erik Erikson, considers religion as a means by which people maintain a basic hope or trust in life in order to move from one stage of life to the next.9 Trust and hope are less well studied neuroscientifically, but it appears that oxytocin, which fosters interpersonal bonds, also supports feelings of trust among individuals.10 Whether a more specific neurobiological correlate of Erikson’s notions of development and hope can be found requires future research.

Viktor Frankl developed the theory of logotherapy in which religion is seen as an extension of the human search for ultimate meaning.11 In the developmental psychology models we considered earlier, religion changes throughout the life span but is always a way to help people move through life.12 Ken Wilber conceived of transpersonal psychology in which religion and spirituality are seen as ways of enabling an individual to enter a higher state of consciousness. This theory might be best addressed through brain imaging studies on practices such as prayer and meditation that lead to altered states of consciousness.

The value of the psychology of religion as a field is its potential not simply to theorize, but to develop empirical studies to support or refute various ideas. Studies could explore many psychological constructs in the context of religion and spirituality. These constructs include, but are not limited to, emotions of all types and degrees; personality traits13 such as neuroticism, extraversion, openness, agreeableness, and conscientiousness; psychodynamic processes; behavioral aspects related to purposeful action and social interactions; mental health in terms of normal and abnormal psychology; personal and spiritual development; forgiveness, empathy, and compassion; and the psychology of religious experiences.

Neurotheology would be very supportive of all such studies, arguing the importance of obtaining empirical data to better understand the relationship between various psychological measures and religiosity. Neurotheology would also suggest taking an additional step of relating various psychological parameters back to brain function. For example, if we were to explore the archetypal hypothesis of Carl Jung, would we be able to find evidence for such archetypes in various brain processes? On one hand, the overall universal structure and function of the human brain would support the idea that there may exist universal patterns. These archetypes would help human beings survive by providing consistent methods for interacting with the world. Archetypes related to parents, morality, or religion would help an individual create the mythic stories and concepts that guide behaviors in successful ways. Knowledge of the relationship between such universal processes and various brain functions could further our understanding of the nature of the brain and its processes.

Moving past such generalizations, brain processes also underlie various emotional functions related to joy, happiness, depression, and forgiveness, among others. The notion that certain positive emotions are essential aspects of religion could be evaluated using brain imaging studies to determine whether positive emotions associated with religion are similar both in their subjective nature and in their underlying brain processes to positive emotions that are nonreligious. If distinctions or similarities can be found, we might develop an understanding of the relationship between specific psychological constructs such as positive emotions and the nature of religious beliefs.

RELIGION AND MENTAL HEALTH

When it comes to religion and mental health, there are several specific and important concepts that warrant evaluation. To begin with, it is important to understand the potential beneficial impact of religion on an individual’s psyche. Many people who are highly religious initially turned to religion as a way to support psychological health and well-being. A vast number of studies have documented how religion can help with coping during difficult times. People dealing with serious illness, the illness or death of a loved one, or simply life stressors frequently find solace in going to church or praying on a daily basis.

For example, one study based on data from the Resource for Enhancing Alzheimer’s Caregivers Health (REACH) II clinical trial found that for 209 caregivers of loved ones with Alzheimer’s disease, church attendance significantly reduced stress and depression.14 Interestingly, the effects of church attendance were maintained even when social support was factored out. The implication is that there is something more than simply being in a religious community that helps with coping. In this particular study, prayer practice did not appear to help with depression, which is interesting since other studies have shown prayer to be helpful. Whether it is the beliefs themselves or some other component, people clearly benefit from religious involvement when dealing with a significant life stressor.

Religious and spiritual support even translates to practical benefits. A prospective study of 339 advanced-cancer patients, run by the Dana-Farber Cancer Institute in Boston, showed that patients whose spiritual needs were well supported by the health care team required half the cost for end-of-life care of those whose needs were not supported.15 And for those patients who turned to religion to help with coping, those whose needs were well supported required one-third the cost. While these types of studies have interesting implications, it would be even more interesting to see how the brain and body physiology might contribute to such effects.

These potentially beneficial effects appear to exist regardless of a person’s gender, age, culture, or religious tradition. Thus, it seems that different religions can provide a great amount of psychological support to individual adherents. On the other hand, a review of eighteen studies performed between 1985 and 2010 in women with breast cancer suggested that religious coping may not work well if a person who is not typically religious decides to become religious because of a cancer diagnosis or ends up struggling with or questioning one’s beliefs.16 Thus, religious beliefs are not always helpful, and one focus of future research in the psychology of religion from a neurotheological perspective would seek to better understand which patients with which characteristics benefit from religion the most. Studies could also help better determine which people are less likely to derive a benefit or which belief systems and practices are less likely to provide a benefit.

People dealing with mental disorders such as depression, anxiety, a substance use disorder, or post-traumatic stress disorder frequently cite religion as a source that can help them overcome their problems. From the neurotheological perspective, we might wonder how this effect comes about. One recent study used fMRI to study the brain processes involved with prayer performed as part of Alcoholics Anonymous.17 The prayer practice was found to be associated with less alcohol craving and significant changes in the brain areas involved with self-referential processing and the default mode network. These results demonstrate how prayer can help a person control his or her attention and emotions, resulting in less craving and, hopefully, less return to alcohol misuse and abuse. However, this was a small study, and further research is warranted.

From a neurotheological perspective, an important future direction is determining the brain areas associated with various psychological disorders that are also associated with changes attributed to various religious and spiritual practices and beliefs. For example, studies of meditation and its benefit for people with depression have demonstrated an association between the brain areas most affected in depression and how they may be altered through the practice of meditation.18 On a simplistic level, people with depression frequently have decreased brain activity in specific cortical regions such as the prefrontal cortex or the anterior cingulate gyrus.19 Similarly, areas such as the prefrontal cortex or anterior cingulate gyrus have been shown to be activated during meditation practices.20 In fact, studies have documented persistently increased activity and even increased brain thickness in these areas associated with long-term meditation practices.21 It might be inferred from such data that meditation has a very specific effect on brain function that can mitigate psychological disturbances.

Future studies might be able to better determine which specific practices are beneficial in particular contexts. For example, mindfulness meditation might prove to be best for anxiety, whereas transcendental meditation might prove most effective for depression. Further, various religious practices such as praying the Rosary or mala beads or other types of prayer may help in a comparable manner to meditation. Again, linking the brain functions associated with these practices could be valuable in contributing to a better understanding of how they may or may not be helpful in the context of various mental disorders.

As a final point regarding the relationship between religion and positive mental health, it should be noted that several approaches have explored the value of integrating religious and spiritual ideas into more traditional psychotherapeutic techniques. Cognitive behavioral therapy that incorporates religious and spiritual ideas or meditation elements has been shown to be effective in the management of people with depression or anxiety.22 The underlying principle is that people suffering from these disorders also have various problems related to their religious and spiritual beliefs. For example, people who are depressed might find that they also have a depressed perspective on God—that God is not happy with them or is punishing them for past poor behaviors. A psychological treatment that seeks to resolve both the religious and psychological crisis could have synergistic value. Conversely, if a person is particularly religious, he or she may not be engaging his or her religious self as effectively as possible in the context of the depression. People with depression frequently participate in activities such as going to church or synagogue much less than when they are not depressed. Integrating a religious or spiritual theme into psychotherapy may help people re-engage their religious and spiritual beliefs, allowing these beliefs to become part of the healing process, ultimately leading to improvements in depression. And again, neurotheology would suggest going further by evaluating the brain functions associated with standard cognitive behavioral therapy versus cognitive behavioral therapy that includes religious content. Such research could demonstrate not only the effectiveness of an integrated approach, but might provide information regarding the best opportunities for and circumstances in which to use such an integrated approach.

NEGATIVE PSYCHOLOGICAL EFFECTS OF RELIGION

An important aspect of the psychology of religion is the potential negative consequences of religious beliefs and behaviors. There are several ways that the negative psychological aspects of religion manifest themselves. Negative beliefs in religion might actually contribute to various mental disorders. The negative responses may be either explicit or implicit. For example, people who believe that God is displeased with them, critical of them, and punishing them may be more likely to experience anxiety and depression.23 After all, if the supreme being of the universe does not think highly of you, then it would seem most difficult to have a positive outlook on yourself. Such a negative or punishing view of God has been particularly noted in people suffering from substance use disorders. Such individuals are more likely to express a negative view of God in their lives. It is for this reason that psychotherapeutic approaches that incorporate religious content can be additionally beneficial in helping people more effectively deal with negative beliefs in God.

Another potentially negative aspect of religion has to do with people who end up having an emotional or cognitive struggle with their prevailing religious beliefs. Studies of elderly individuals have shown that religious struggle can lead to higher levels of anxiety, depression, and even mortality.24 The point here is that an individual struggling with his or her own religious identity or beliefs may suffer a great deal of stress and anxiety. This can be augmented when discussing the internal dilemma with friends, family, or clergy who may be unhelpful, or at worst, detrimental. A clergy member who denounces an individual for personal struggles regarding a belief in God can contribute to the anxiety and stress that that person feels.

Religious struggle in youth is perhaps more common but less well studied. An adolescent trying to discover and formalize his or her own beliefs may experience a great deal of internal struggle as he or she contends with the belief systems of parents, friends, and teachers, and his or her own personal struggle with establishing an identity as an adult.25 Many people resolve this problem simply by ignoring it. Others struggle to a certain extent but ultimately leave the issue without adequate resolution, as long as they no longer have to overtly deal with the struggle. And of course, some people have what is commonly referred to as an existential crisis in trying to determine what they believe about God and themselves.

The following account of a 52-year-old Catholic woman from our survey clearly illustrates this problem:


A life crisis and faith crisis happened, and I realized I could not believe this Christianity any more but did not know what would happen. Would I fall into deep sin as I had always been told? If I no longer believed, then how could I fall into deep sin? I think Christianity as I knew it and practiced it made me a fearful, judgmental, unhappy person, afraid of displeasing God and those around me, mistrustful of the world, and waiting for the end to come, unable to truly change and grow.



Thoroughly evaluating people in these types of religious or existential crisis states could be very helpful psychologically, biologically, and spiritually.

A recent study by our group, discussed in chapter 3, used a neurotheological approach to explore the impact of negative religious beliefs on the brain and its ability to perceive emotional and religious content in the world. This study explored the use of religious symbols as a probe to uncover how the brain responds to religious and spiritual concepts. If you remember, we presented twenty-five different symbols to the test subjects. Subjects came from a variety of religious backgrounds, some having more positive and some more negative views about God. The symbols were described along five possible dimensions. Some were rated as religious and emotionally positive. Symbols such as the cross, the dove, or the heart were typically rated most highly as religious and positive symbols. Negative religious symbols included images of the devil and the snake. We also selected a group of nonreligious symbols that were rated emotionally positive or negative. Positive nonreligious symbols included a smiley face and the all-powerful “$”. Negative nonreligious symbols included violent objects such as guns and knives. The final category was a neutral category of symbols rated as neither particularly religious nor emotional, such as a square or an equal sign. We presented the symbols to test subjects who viewed the symbols while in an MRI scanner. We also asked the subjects undergoing the scanning to rate the symbols to confirm that they still fit the criteria for these individuals.

Overall, the results were quite intriguing. The emotional areas of the brain clearly responded differently to positive religious symbols compared to negative religious symbols and also differently for religious and nonreligious symbols. In addition, religious symbols affected the primary visual areas of the brain differently than nonreligious symbols. But the particularly interesting finding with regard to the current discussion was that the attitudes people had in terms of an overall positive or negative view of religion affected the type of response in the primary visual areas of the brain. This finding suggests that our beliefs shape the way our brain perceives the world on a very basic level. This type of neurotheological study has implications for both cognitive science and religion. The results teach us something about how our brain processes visual information and also tells us something about the impact of religious emotional beliefs on how we perceive the world. From a psychological perspective, we can see how compelling an impact a person’s beliefs can have on their overall psyche.

RELIGIOUS VIOLENCE AND EXTREMISM

Perhaps the most negative psychological aspect of religion comes in the form of religious violence and extremism. This is an essential topic today, when we are dealing with so many conflicts focused on religious belief systems. That a person could physically injure another person or group of people purely on the basis of religious beliefs demonstrates the power of these beliefs in controlling emotions, cognitions, and behaviors.26 The questions from both a psychological and a neurotheological perspective, are how religious beliefs cause such negative outcomes and what specific areas of the brain are essential for such outcomes.

To explore this in more detail, let’s focus on extremism first and negative behavior second. Extremist religious behaviors, also sometimes called fundamentalism, are somewhat common in many traditions. Fundamentalism, however, more specifically refers to a strong, even militant, opposition to modernism.27 The more specific characteristics of fundamentalism include a highly defined set of beliefs, a belief in the inerrancy of sacred texts, and patriotism. However, more broadly, fundamentalism may have more to do with how a person or group of people interpret and implement a sacred text.28 In this context, religion provides a structure of beliefs that creates meaning and purpose for people. It is a comprehensive meaning system that helps clarify many, if not all, aspects of life. For fundamentalists, the meaning is so apparent that they don’t understand why not everyone understands it. For outsiders, the extremist individual appears stubborn, misguided, and dangerously oppositional.

Ralph Hood, Peter Hill, and W. Paul Williamson elaborate a model of fundamentalism based on what they call intratextuality. Intratextuality refers to the process of reading a sacred text, presuming that it represents absolute truth, and then creating a set of beliefs and behaviors based on this text for a person’s entire life. Other aspects of religious extremism, especially those that lead to more violent positions, might grow out of a high threat perception and a reduced amount of freedom to explore other ideas. As the perception of threat grows and as behavioral and belief options diminish, violence becomes more likely. These processes are fomented by intense rituals, strong personal guides or leaders, and an increasing desire for social connectedness.29

Religious extremism may be psychologically positive, as for those who give their lives to a particular religious tradition including ministers, monks, nuns, and rabbis. For these individuals, although they pursue their tradition to an extreme degree, they generally have a positive outlook and a positive perspective of those of other traditions. Extremist beliefs can also lead to very negative perspectives, however. An important question is what brain differences might account for highly religious people who are compassionate and open toward others versus highly religious people who are angry and violent toward others.

My colleague Mark Waldman and I have used a neurotheological approach to consider the potential extreme views that derive from religious texts in the context of the human brain.30 The human brain typically has no choice but to establish various beliefs and systems of meaning in order to make sense of the world. This is based on our primary situation of being trapped within our brain. Once we have established a set of beliefs that work for us, our brain helps us detect ideas and data that are supportive or aversive to our prevailing belief system. One reason we maintain our beliefs strongly is that on a biological level, it actually requires energy to break neuronal bonds and establish new ones. So there is an inherent avoidance of breaking old bonds, and hence old beliefs, if we do not have to. It must be stated, though, that we all face difficulty giving up ideas and becoming emotional when confronted with someone who disagrees with us. This occurs in politics, work, relationships, and science. We are all fundamentalists to some degree.

From a neurotheological perspective, we can consider areas of the brain that might respond to extremist positions. A sense of unity or connectedness seems to be a critical ingredient in extremist behaviors. However, the sense of unity exists primarily within the individual’s given group. This is most evident in cults in which a person or group of people become so close that they completely exclude others from the group. As their interactions continue, their belief system can become more and more bizarre and extreme. The sense of unity or connectedness is believed to occur in large part in the parietal lobe. As a person experiences a sense of oneness and connectedness with a particular ideology or group, the parietal lobe is affected such that it alters the perception of the self in relation to the world and in relation to others. As the sense of connection grows stronger within the group, those outside the group holding ideas contrary to the group are viewed in more negative ways.

Interestingly, the social areas of the brain also reside in the parietal lobes. The precuneus, located in the inferior part of the parietal lobe, is considered to be one of the important social areas of the brain. The effect of rituals and specific religious beliefs associated with the parietal lobe leads to a powerful sense of oneness within the specific social group that supports a particular mythic story. The intensity of this social oneness is likely related to rhythmic rituals, which we will discuss in chapter 10. These strong rituals can have a profound effect on the brain’s and body’s functions, leading to an ever-increasing sense of oneness. The additional practice of excluding alternative ideas continually reinforces the powerful sense of oneness with a particular belief system.

Via its practices and doctrines, a particular belief system can induce extreme experiences in its participants. The result is a powerful spiritual experience that has strong emotional responses, social responses, and a sense of connectedness. However, the overall experience pertains to a singular belief system. Since these experiences also carry with them a profound sense of realness, the ideas espoused in the particular belief system become the reality for the participants. The more real and the more unified the belief system becomes, the more its ideas become the reality for that person and the more alternative ideas become unreal or evil. Since the ideas of people from different belief systems are considered unreal or evil, a cult follower may have little difficulty viewing those others with great contempt and hatred, believing that they are perpetrating great evil and hence need to be exterminated—a complex decision incorporating ethics, philosophy, and theology.31 For this reason, intense, radical ideas can become highly antagonistic and violent. This is an important part of the process involved in terrorism and fundamentalism, one that becomes outwardly destructive.

Again, from a brain perspective, an intense belief of any type elicits activity not only in the cognitive centers of the brain, but also in the emotional centers. Confronted with an alternative belief, a person’s brain must decide whether the prevailing belief system or the alternative is correct. This is an anxiety-provoking situation for the brain. If the alternative belief system is correct, that implies that the brain itself does not really understand the world properly, a vulnerable position to be in. This is in complete opposition to what the brain is designed to do, which is to help us navigate through the world effectively. If we have an incorrect perspective on the world, then the emotional and anxiety areas of the brain such as the amygdala become highly active in order to force us to find the correct information so that we can live more effectively. It is far easier, then, to assume that the alternative belief system is wrong and that what we have believed all along is still correct. This settles our brain down and makes us feel much more comfortable. In this way, our brain feels as if it has an adequate perspective on and perception of the world and is appropriately navigating us through the world.

Not only do the negative emotions related to an alternative belief system arise in the brain, but such negative emotions lead to an active rejection of alternative beliefs. This occurs on many levels, not just religious ones. Science is filled with many examples of alternative data or beliefs being confronted with great disdain. In fact, the old adage that “science proceeds one funeral at a time” is still quite accurate. If we extrapolate the intense rejection of alternative beliefs to religious and spiritual traditions, the result is highly antagonistic behaviors not only from individual to individual, but from group to group. This is why the sense of oneness, which can be very powerful and bring people together, relates only to those individuals and beliefs that are encompassed by the oneness. The question that always needs to be asked is, what exactly does a person feel at one with? If the person feels at one with a limited set of beliefs or a limited group of people, there can be extreme antagonism and hatred for people with alternative beliefs. And if the amygdala reaction is strong, the person might conclude that not only are adherents to the alternative belief system wrong but evil as well. This can foment great anger and hostility, with the person ultimately coming to the conclusion that eradication is the only logical choice.

If the sense of oneness expands beyond the group to encompass all of humanity, or even all of the universe, then the person has a greater sense of openness and compassion for those holding different beliefs. Again, this plays out in the context of brain function related to the degree of oneness, perhaps associated with progressive changes in activity in the parietal lobe. This ultimately results in increasing activity within the emotional centers of the brain, leading to positive emotions and increased parasympathetic nervous system activity, resulting in a feeling of contentment and calm. Thus, it may be that whether a person feels connected to a limited group versus all of humanity may account for who becomes a terrorist and who becomes a saint. But as with everything in neurotheology, we need more research to figure this out.


Chapter Eight

BRAIN PATHOLOGY AND RELIGION

One of the most fascinating areas of neurotheology is the attempt to understand the nature of brain pathology as it relates to religion and religious experience. We are all familiar with the person with schizophrenia who believes that he is the Messiah or Jesus Christ. In addition to schizophrenia, head injuries, neurodegenerative disorders, seizure disorders, and several psychiatric disorders all have, at one point or another, been associated with unusual religious or spiritual phenomena. Since these pathologies affect the brain in specific ways, we can explore the particular areas of the brain that might be involved, as well as specific neurotransmitter systems. In this way, the study of brain pathology as it relates to religion is a critical piece of the puzzle in our overall understanding of how religion is related to the brain.

The relationship of brain pathology to religion goes back perhaps thousands of years. Even in biblical times, we find stories of people such as Moses who are viewed by their compatriots as being either prophets or crazy. In the Bible, the truly holy individual ultimately demonstrates some power that is attributed to God that confirms that he or she is not crazy but rather an unusual individual whose brain has somehow tapped into the divine. In today’s more skeptical world, it is difficult, if not impossible, to demonstrate some type of divine process associated with a given individual. But even in the Catholic Church today, there are “miracles” attributed to modern-day individuals such as Pope John Paul II or Mother Theresa, which have apparently been “scientifically” documented to be associated with no known natural phenomena and hence anointed a miracle. Whether miracles exist, and how our brain may comprehend a possible miracle, is another fascinating question for neurotheology. But for now, let’s focus on the question of how the brain, particularly when pathology is involved, enables individuals to engage in a religious or spiritual experience.

In this chapter, we will explore a variety of brain-related pathologies that seem to be involved with unusual religious or spiritual experiences. Some are more acute in duration, and some occur over longer periods of time, but all can be associated with profound religious states. Neurotheology would ask us to evaluate these disorders with a skeptical, yet inquisitive, eye as we explore the nature and meaning of their relationship to the abnormal brain.

SCHIZOPHRENIA

Schizophrenia is one of the most well-known brain pathologies associated with unusual religious or spiritual ideas and experiences. As mentioned, one of the most common expressions is perceiving oneself to be an important religious figure, such as the Messiah, Jesus, or a prophet. In fact, in my own office, I have been visited by a number of individuals claiming to be the Messiah, including one individual who claimed to be a reincarnated King David. Of course, these individuals take themselves very seriously, and differentiating those with a true psychotic pathology from those who, for one reason or another, have connected with a very intense and unique religious perspective is not always so straightforward. People with a brain pathology like schizophrenia tend to adhere to their religious or spiritual ideas to the detriment of normal everyday function. This should be distinguished from those individuals who turn to religious or spiritual beliefs as a fundamental part of their lives such as priests or nuns. It has always been interesting to me to realize that if one were to define a person with a brain pathology or psychopathology as an individual who follows a particular belief system to an extreme degree such that they give up normal everyday life activities, then priests, nuns, and monks could be considered pathological. However, these highly religious individuals do not meet any of the other criteria for brain pathology and often are highly functional people in society, in their own unique way. They are well respected and contribute substantially to the well-being of others and the community in general.

People with schizophrenia who have intense religious beliefs or experiences typically manifest many other aspects of the disease. These individuals frequently experience hallucinations and other delusions and also have a fairly significant response to antipsychotic medications. Individuals with schizophrenia also tend to recognize some of their beliefs as being incorrect. They will sometimes hear voices and recognize that they should not be hearing them even though they seem to have no way of preventing themselves from hearing them. However, those with intense religious beliefs tend to feel that they are correct in those beliefs. They may feel touched by God or connected to God in such an intense way that the only reasonable conclusion is that they must be a prophet or the Messiah. Unlike nuns, priests, and monks, these individuals cannot function effectively in society. They cannot manage their checkbook or interact with other people effectively, and they typically have other associated symptoms such as cognitive impairment or unusual emotional responses.

From the neurotheological perspective, we can consider the brain-related processes associated with schizophrenia. Schizophrenia tends to be a very heterogeneous disorder, and therefore, there is not one single brain abnormality consistent among all people with schizophrenia.1 However, brain imaging studies have generally shown some degree of similarity across these people. For example, brain scans have generally shown the brains of people with schizophrenia to have abnormal cortical-to-subcortical ratios of activity. In other words, the higher brain functions of the cortex, such as in the frontal lobe, are out of balance with the lower brain functions of the limbic system and the basal ganglia.2 The overall result seems to be a dysregulation in the control of cognition and sensory integration.

When it comes to the brain activity associated with religious delusions, unfortunately there are very limited data. A brain scan study of a single individual with religious delusions is currently all that is available. 3 In this report, the investigators used single-photon emission computed tomography (SPECT) imaging to image the brain of a 37-year-old man with schizophrenia who had stopped taking his medication for a number of months. He had been admitted to the inpatient psychiatric facility claiming that the Bible was speaking to him literally. He believed he had a messianic role and apparently explained to the staff in detail how Psalm 111, as well as many other parts of the Bible, referred to him directly. He was scanned initially while experiencing a religious delusion and then scanned a second time after six months of treatment with a typical antipsychotic medication that primarily binds to dopamine and histamine receptors. At the time of the second scan, the religious delusions had completely resolved. The first scan showed that while he was actively experiencing a religious delusion, there was greater activity in the frontal and left temporal lobes and reduced activity in the occipital lobe. While these results are interesting, it is uncertain how this single case study can provide a clear understanding of the biological nature of religious delusions. The increased frontal and temporal lobe activity might be directly related to the production of the religious delusions. Perhaps the increased activity merely reflects a dysfunction that allows other structures to produce the unusual thoughts and ideas. While it is interesting that the follow-up scan showed improvement in brain activity, it is important to recognize that it was performed while the person was taking medication, which would have affected both the brain and the delusions. Thus, drawing a definitive causal relationship between the brain and the religious delusions is difficult.

This case also implicates another important pathophysiological hallmark of schizophrenia related to dysfunction in the dopamine system, since it was a medication that targets dopamine that helped cure the patient’s delusions. Brain scan studies in schizophrenia have generally shown abnormal dopamine function, and more importantly, people with schizophrenia are often successfully treated using drugs that alter dopamine concentrations in the brain. Hence, we would expect the abnormal relationship between the cortex and the more central areas of the brain, as well as the abnormal functioning of the dopamine system, not only to be involved in the symptoms of schizophrenia, but also to be related to the intense or unusual religious experiences some people with schizophrenia experience. Since we have already considered a number of cortical areas and the dopamine system to be involved in religious experience in general, the relationship in schizophrenia should be no surprise. Dopamine helps regulate emotions, cognitions, and behaviors, but how and why abnormal dopamine levels end up contributing to religious delusions is uncertain. The issue is even murkier when you consider that other dopamine-related disorders such as Parkinson’s disease are not typically associated with unusual religious experiences.

There is an interesting positive relationship between religion and schizophrenia. Studies have generally shown that people with schizophrenia who express higher degrees of religiousness generally have better social integration, reduced suicide risk, reduced substance abuse, and a better quality of life and prognosis.4 Overall, schizophrenia represents an important example of how pathology in the brain can be related to religion and particularly unusual religious behavior. That such behavior may be beneficial or detrimental, and may be corrected through medications that improve brain function, further supports the mechanistic notion of how these religious and spiritual beliefs come about. On the other hand, about 50 percent of people with schizophrenia express unusual religious beliefs in the form of delusions or hallucinations.5 So the positive effect of religion on people with schizophrenia is certainly not universal, which complicates the picture even more.

Importantly, care must be taken to not over-pathologize religious and spiritual beliefs in general. Richard Dawkins’s The God Delusion implies that all beliefs in God are delusional or pathological.6 This is a complex issue to address from religious, psychological, and neurotheological perspectives. Some of the problem is purely definitional. If we were to define brain pathology as being associated with the experience of an invisible being communicating with us and having an impact on our lives, then by definition we would consider all religious individuals to be pathological. If, on the other hand, we define pathology in terms of adaptability, then being religious or spiritual could be quite normal. If people turn to religion as a way of helping them adapt and cope in the world, provide a sense of meaning and purpose, and enable them to function more effectively, then religion and spirituality are adaptive and not inherently pathological. In fact, Dawkins’s statement raises an important ethical question regarding how people with unusual religious experiences or beliefs should be treated. Much as many in the past thought that homosexuality was a treatable disorder, could we extrapolate a similar argument with regard to religion, and would this be a valid or ethical perspective to take?

It is also interesting to consider the possibility of a continuum of brain function and brain normalcy. How great a delusion do we need in order to consider a person psychotic? For example, research shows that “90 percent of professors think they are above average.”7 Clearly most scholars, if not most people, have a certain delusion about themselves and their abilities. If a given individual has a belief in God, even if he or she understands that he or she cannot prove that belief, does that in fact make the person delusional? And if one considers that a large majority of the world’s population considers themselves to be religious or spiritual, can we condemn most of humanity as being pathological? While some atheists may argue that this is the appropriate perspective to take, neurotheology would ask us to at least take a more comprehensive look at this problem. If at some point we come to the conclusion that a belief in God is delusional and an evolutionary spandrel, then we can consider ways of redirecting people’s beliefs toward nonreligious ones. But we should also ponder whether the scientific perspective can replace a religious or spiritual one and still guide people toward a sense of meaning, purpose, and morality. That is a neurotheological question that remains to be answered.

TEMPORAL LOBE EPILEPSY

People with seizures in the temporal lobes are another important population of individuals with brain pathology associated with intense religious experiences. Some of the early work in this area explored anecdotal stories of individuals who had profound religious experiences and, through electroencephalography studies, were subsequently found to have been experiencing seizure activity.8 What is interesting is that some religious experiences seem to be associated with the seizure event itself, whereas others are experienced between seizures.

One case study of a Turkish Muslim woman found that during seizure activity in her right temporal lobe, particularly the hippocampus, she started repeating, “La eela’hay eel’allah, Muhammed’een resul’allah (“God is unique, and Mohammed is his prophet”).”9 This vocalization behavior was essentially eliminated after the surgical removal of the abnormal brain areas. Such a case raises an interesting question: Were the vocalizations just automatic vocalizations, or did this person believe what she was saying? Since she did not alter her religious beliefs as the result of the seizures, it might be that her vocalizations did not carry great religious conviction.

On the other hand, there are a number of case reports in which people do experience a religious conversion associated with seizures. A fascinating case of a religious conversion followed by a rejection of religion features a fifty-one-year-old bus driver who had been having temporal lobe seizures since the age of thirty-seven:


In the middle of collecting fares, he was suddenly overcome with a feeling of bliss. He felt he was literally in Heaven. He collected the fares correctly, telling his passengers at the same time how pleased he was to be in Heaven. When he returned home he appeared not to recognize his wife, but she did get from him a somewhat incoherent account of his celestial experience. Later the patient told his G.P. that he felt as if a bomb had burst in his head.10



For the next two years, this person was highly religious until he had an episode following three seizures on three successive days. As a result, “he became elated again. He stated that his mind had ‘cleared.’ During this episode he lost his faith. He used to believe in Heaven and Hell, but after this experience [he did] not believe there is a hereafter.’ He also lost his belief in the divinity of Christ.” This case is particularly unusual in that the person first had a deeply religious experience and then had an experience in which his religiousness left him. Without more details, it is difficult to understand the physiological processes associated with such shifts, but clearly there was a strong relationship between changes going on in the temporal lobes.

In our online survey of spiritual experiences, we had a number of individuals report experiences associated with seizures. The following is from a nineteen-year-old man:


I just turned nineteen years old and recently started having seizures. Around two years ago I became interested in God. I started to have déjà vu feelings but didn’t know why I was having them, so I went about my everyday life, and every now and then I would get the feeling. When I had the feeling I thought about a higher power and I felt a powerful sense of calmness. A few months ago after I had an actual seizure in my sleep, I became fascinated with Jesus and his teachings. I would pray before I went to sleep and started to have the same feeling and saw what I believed to be an angel.



Thus, the intense activity in the brain’s temporal lobes appears to correlate with very profound religious experiences, sometimes bordering on the mystical. People who have these experiences often also relate a strong identification with religion between seizures as part of their everyday life. And there likely is an association between their seizure-related experiences and their lifelong belief patterns.

The relationship between temporal lobe seizures and intense religious experiences has led several neuropsychologists to hypothesize that many of the great religious figures of history experienced temporal lobe seizures themselves. Two prominent neuropsychologists, Jeffrey Saver and John Rabin, wrote an article about this relationship that included a table listing the great religious figures of history, including Joan of Arc, Joseph Smith, Mohammed, and St. Paul (Saul).11 The authors used a clever approach to evaluate descriptions of the behaviors observed in these individuals. For example, Saul’s experience on the road to Damascus is described in the Bible as follows:


As he neared Damascus on his journey, suddenly a light from heaven flashed around him.

He fell to the ground and heard a voice say to him, “Saul, Saul, why do you persecute me?”

“Who are you, Lord?” Saul asked.

“I am Jesus, whom you are persecuting,” he replied.

“Now get up and go into the city, and you will be told what you must do.”

The men traveling with Saul stood there speechless; they heard the sound but did not see anyone. Saul got up from the ground, but when he opened his eyes he could see nothing. So they led him by the hand into Damascus.

For three days he was blind, and did not eat or drink anything.



Saver and Rabin interpreted Saul’s seeing a flash of light, falling down, and hearing Jesus as symptoms consistent with having a seizure and argued that his blindness was consistent with persistent post-seizure blindness. This is only one interpretation, and while it is an interesting exercise to hypothesize whether some of these historical figures had a brain pathology like seizures, there is no way to prove this.

The ability to fully relate temporal lobe seizures to unusual religious experiences is incredibly complex. To begin with, by most accounts, less than 5 percent of people with temporal lobe seizures have unusual religious experiences.12 In addition, the temporal lobe is not always clearly involved in people with intense religious experiences. The initial value of the relationship between temporal lobe seizures and religious activity has to do with identifying the temporal lobes as playing a fundamental role in these experiences. That the temporal lobes are involved in religious experiences is supported by other lines of evidence that involve direct brain stimulation of temporal lobe structures such as the hippocampus and amygdala, as well as the importance of the temporal lobe in the language, memory, and abstract processes of the brain.

Electrical stimulation of the amygdala has been found to produce vivid visual hallucinations, out-of-body sensations, déjà vu sensations, and numerous types of illusions.13 Stimulation of the hippocampus has been associated with the production of déjà vu sensations, automatic memory recall, and dream-like hallucinations. In general, moderate electrical stimulation of the hippocampus produces physiological changes often associated with dreaming, day dreaming, or dream-like hallucinations. When combined with the relationship between temporal lobe epilepsy and religious experiences, it makes sense that the amygdala and hippocampus would play an important role in these experiences either directly or indirectly.

The work of psychologist Michael Persinger, who uses what he refers to as the “God helmet” to send low-energy electromagnetic waves into the temporal lobes, is part of these data. Persinger has published several articles on the ability of his device to elicit spiritual-like experiences.14 His studies involve putting test subjects in a quiet room in a sensory-deprivation state. While in the room, the test subject wears what looks like a modified motorcycle helmet connected to electrical wires that can produce an electromagnetic pulse directed at the temporal lobes; this is the “God helmet.” The researcher then stimulates one side or the other, or nothing at all, and asks the test subject what he or she is feeling.

One of the most commonly described experiences is one of a “sensed presence.”15 When a test subject has the temporal lobe stimulated, he or she might experience the presence of some other being in the room. An attempt to replicate Persinger’s failed to show an effect,16 but Persinger has argued that the experiment was not performed properly.17 From a neurotheological perspective, what is most important is the application of science by using the paradigm of study replication with investigators debating the strengths and weaknesses of study design and results.

Regardless of which group ultimately has the most accurate data, the experiences of people undergoing temporal lobe stimulation with Persinger’s helmet appear to contain only a few elements of more full-blown spiritual experiences. No one describes anything like Saul’s experience on the road to Damascus. Older anecdotal reports of people undergoing brain surgery and having the temporal lobes directly stimulated typically describe experiences such as life memories or very vivid visual experiences.18

Overall, it would certainly make sense that the temporal lobe plays a fundamental role in religious experiences. However, if such a small percentage of people with temporal lobe seizures have unusual religious experiences, and if people with seizures in other areas of the brain also have unusual experiences, how confident can we be that the temporal lobe is the primary source of these experiences? It would seem that while there is a relationship between temporal lobe seizures and religious experiences, it certainly is not a full explanation. Future research will hopefully explore the extent of religious experience in people with seizures and better delineate whether temporal lobe seizures, or seizures in other areas of the brain, are most related to these unusual experiences. It would also be important to determine how the treatment of seizures alters or diminishes the religious or spiritual components. If one could eliminate the profound religious experiences or beliefs associated with temporal lobe seizures through medication or surgery, then that would certainly go a much longer way to helping support this biological relationship. Of course, an interesting ethical issue might arise as to whether a given person might want to undergo such surgery if it might eliminate incredible spiritual experiences.

NEURODEGENERATIVE DISEASES

Neurodegenerative diseases such as Alzheimer’s disease and Parkinson’s disease offer another opportunity to study the relationship between the brain and religion. In such disorders, there is a deterioration of one or more brain processes. For example, in Alzheimer’s disease, there is a general deterioration of memory and spatial processing. In Parkinson’s disease, there is a classic triad of symptoms that includes tremor, muscle rigidity, and deterioration of motor function and coordination. These disorders are heterogeneous such that each person manifests slightly different symptoms. This complicates the ability to use such disorders as a probe for understanding religious and spiritual phenomena.19

Neurodegenerative diseases represent a “subtraction” approach to understanding the relationship between religion and the brain. As certain areas of the brain lose function, we can ask, how does that loss of function affect a person’s religious or spiritual beliefs? For example, if we took a cohort of people with Alzheimer’s disease, would we find that as the disease progressed they became more or less religious? Or are there subgroups of people who may become more or less religious depending on which areas of the brain are most affected?

Neurodegenerative disorder research also offers the ability to observe people over time to monitor how disease progression may be associated with ongoing changes in religious or spiritual beliefs. There are limitations to this approach as well, however. One of the primary problems in evaluating religion in the context of a neurodegenerative process such as Alzheimer’s disease is that people also loses substantial verbal and cognitive abilities. Thus, if they end up with a more simplistic view of God, is this simply because they are unable to express a more complicated version of God, or are they truly experiencing God in a much simpler way? Certainly mystics who have had intense unitary experiences with God conceive of God in very simplistic ways, and it would be interesting to compare that type of experience to an experience of a person with Alzheimer’s disease.

Parkinson’s disease may be a more appropriate target since most people with Parkinson’s disease continue to have normal cognitive function. In Parkinson’s disease, the loss of dopamine system function typically results in motor difficulties as the primary symptom. But frequently, Parkinson’s disease is associated with alterations in mood and emotional responses. It would be interesting to determine whether people with Parkinson’s disease have alterations in their perceptions of religion or God. One study from a primarily Catholic area in Italy addressed this very question.20 The investigators asked eighty-three people with Parkinson’s disease, eighty-eight healthy individuals, and seventy-nine people with chronic hypertension about their religious beliefs. This is an excellent study in part because it involves a relatively large group of people. Also, the use of two control groups provided the ability not only to compare people with Parkinson’s disease to healthy individuals, but also to other people with a chronic condition. Hypertension was chosen as the other chronic condition since it does not typically affect the brain as Parkinson’s disease does. Participants completed the Royal Free Interview,21 which is a well-validated questionnaire about religious beliefs. Examples of questions include the following:


How strongly do you hold to your religious/spiritual view of life?

How important to you is the practice of your belief (which refers to practices like meditation and prayer)?

Do you believe in a spiritual power or force other than yourself that can influence what happens to you in our day-to-day life?

Have you ever had an intense experience in which you felt some deep new meaning in life, or felt at one with the world or universe?



The study found that, overall, there was no significant difference in religiosity between the three groups. However, when the people with Parkinson’s disease were grouped into those with symptoms more on the left or right side, something interesting emerged. People with symptoms primarily on the left side (meaning that the right side of the brain was abnormal) had significantly lower feelings of religiousness. This suggests that the right brain, and particularly areas related to dopamine function, may be important for maintaining religious beliefs. Unfortunately, this study was cross-sectional in its design and did not evaluate whether religious beliefs continued to change over the course of the disease. Such information could be important for determining if the progression of the disease itself causes a further loss of religiousness. One possibility for future research is the use of brain imaging to evaluate the extent of the physiological deterioration in these disorders. As a person with Parkinson’s disease loses dopamine in the brain, would he or she experience a progressive alteration in religious or spiritual beliefs?

It might also be helpful to determine whether participation in religious practices like meditation or prayer seems to be augmented or diminished in patients with neurodegenerative disorders and whether such practices help improve symptoms or slow disease progression. What little evidence there is supports the value of meditation practices in elderly people, including those with cognitive impairment.22 From a clinical perspective, it might be helpful to ascertain how much practices such as meditation can be valuable in enhancing memory in people with neurodegenerative disorders such as Alzheimer’s disease. These practices help to keep people calm and by virtue of the “cognitive exercise” may improve memory function. This possibility has led several investigators to explore the use of certain types of religious practices such as prayer or meditation in people with these disorders.

One study performed by our research group looked at the use of a meditation practice called Kirtan Kriya, which is a mantra-based practice that developed out of the Kundalini Yoga tradition.23 The practice is relatively simple, requiring an individual to repeat four separate sounds: sa, ta, na, and ma. In fact, the meditation is considered to have five sounds with the ah component of each of the four sounds considered a fifth sound in itself. It should also be noted that there is an underlying spiritual meaning to these sounds since they represent birth, life, death, and rebirth. However, for the purposes of our study, we kept the practice as a secular one without any reference to specific spiritual concepts. The practice is performed for twelve minutes a day and is performed out loud for two minutes, in a whisper for two minutes, in silence for four minutes, then in a whisper again for two minutes, and finally out loud for two minutes. The term Kriya refers to a singing meditation, and hence the meditation is typically performed with a simple melody. We tested the use of Kirtan Kriya meditation over an eight-week period in individuals complaining of memory loss. This included some older individuals who merely felt their memory was not what it used to be, people with a diagnosis of mild cognitive impairment, and several people diagnosed with Alzheimer’s disease. We compared the results from the Kirtan Kriya group to a control group of individuals who listened to Mozart concertos. Both groups did their practice for approximately 12 minutes a day and were examined with both brain imaging and neuropsychological testing before and after the eight weeks.

We used SPECT imaging to evaluate changes in cerebral blood flow. Subjects were scanned at rest and then again while performing the Kirtan Kriya meditation. The meditation was well received by the participants. In fact, some participants who did not seem to be the “meditation type” reported enjoying doing the practice at home. After eight weeks of the Kirtan Kriya meditation practice, on average, our subjects had increases in blood flow to several frontal lobe areas of the brain. This increased blood flow was observed even at rest, suggesting that performing the meditation practice actually altered the longer-term functioning of the brain. Increased frontal lobe activity would suggest improved concentration and memory function. And this is what we saw on the neuropsychological tests. Both cerebral blood flow and memory function improved by about 10 to 15 percent in the people who received the Kirtan Kriya program. It is also interesting to note that the frontal lobes are typically the brain area most affected by the normal aging process. Therefore, a practice such as meditation may be protective for individuals as they age.

In a separate study, we observed that in people who performed practices they did not believe in or like, the frontal lobes were not activated in the same manner. The implication here is that practices consistent with a given person’s belief system, and with which the individual can fully engage, are most likely to result in changes in brain function. Telling a Jewish person or an atheist with Parkinson’s disease to perform the Rosary would be inappropriate and likely ineffective or even detrimental. However, encouraging a person who is Catholic to perform the Rosary might have some beneficial effects.24 In fact, another study from our group showed that performing the Rosary reduced anxiety, and since anxiety is commonly experienced by people with neurodegenerative diseases, a practice such as the Rosary or meditation might be useful. Alternatively, a more integrated approach using medications along with various religious and spiritual approaches might help support patients through the disease process. The full breadth of neurotheology can explore the elements of religious beliefs, their neurophysiological and neuropathological correlates, and potential practical applications.

BRAIN INJURY STUDIES

Injury to the brain either from direct trauma or other causes such as a stroke or tumor provides yet another example of brain problems that might inform us about neurotheology. One intriguing study led by the psychologist Cosimo Urgesi explored the effects of surgery on feelings of self-transcendence in sixty-eight people with malignant brain tumors.25 Using Claude Cloninger’s Temperament and Character Inventory, the investigators questioned these individuals about their feelings of self-transcendence before and after surgery. As we have considered earlier, self-transcendence is an important component of spirituality and religiosity. In fact, in this study religiosity correlated significantly with self-transcendence. The study results were intriguing in that surgery performed on tumors in the parietal lobe were much more likely to be associated with feelings of self-transcendence compared to surgery in other areas of the brain. This finding is consistent with our brain scan studies of a variety of religious and spiritual practices in which decreased activity in the parietal lobes was associated with a sense of oneness and a loss of the sense of self. (We will consider these findings in more detail in chapter 14.) In these brain tumor patients, the surgery had an effect similar to that of reducing activity in the parietal lobes, consequently enabling a feeling of self-transcendence. This and other lesion studies support other data in a corroborative way that helps us to understand the relationship of specific brain areas such as the parietal lobes to specific elements of religious and spiritual experiences. One last point about this study is that the investigators also found that even people who had had surgery many months previously continued to experience higher levels of self-transcendence compared to presurgical levels. In other words, the effect is long lasting. This finding may help us to understand how spiritual experiences can lead to permanent changes in a person’s belief system. The main downside to such studies, however, is that it is often unknown when injuries are going to occur, and the extent of injury is hard to ascertain. Even though you can see the affected area of a tumor or stroke on a brain scan, you don’t always know how extensive it is or how wide-ranging the effects from the injury extend.

NEAR-DEATH EXPERIENCES

In some ways, the near-death experience may represent the ultimate in abnormal brain function. Near-death experiences, as the name suggests, typically occur when a person is near death or, at least medically, appears to have died. Clinically, these are individuals who have lost their heart rate and stopped breathing for some period of time. However, it should be noted that some of the earliest work on near-death experiences was in avalanche survivors who were never physically near death but were in life-threatening situations.26 These individuals described experiences that were similar to those of people who had been physically near death. The literature on near-death experiences is relatively robust, both in terms of descriptions of experiences and studies evaluating the various conditions and phenomenal elements of these experiences.27

Unfortunately, the most problematic issue with studying near-death experiences from a neurotheological perspective is that they are virtually impossible to predict. Thus, it is very difficult to set up a study in which we can observe a person as he or she is experiencing a near-death experience and evaluate relevant brain function. Similarly, even if we knew when people were physically near death, because they are typically unconscious, we have no way of knowing whether they are truly having a near-death experience. In fact, we don’t even know whether the experience is happening at one particular time or another. For example, the typical interpretation of near-death experiences is that they occur as the person is going into the dying process. If a person begins to drown, the presumption is that he or she has the experience as the drowning process occurs. It is entirely possible that the near-death experience occurs after the brain has been deprived of oxygen for a substantial period of time. But it is also possible that the near-death experience occurs not as the person is dying, but rather as the person is being revived.

Despite the difficulty of this research, near-death experiences represent a valuable target for neurotheological research. Several elements of the near-death experience make their scientific evaluation easier than other types of religious and spiritual experiences. In this regard, perhaps the most important aspect of near-death experiences is that they tend to follow a similar pattern irrespective of the individual or mode of death. Near-death experience scholars such as Elisabeth Kübler-Ross, Raymond Moody, and Kenneth Ring initially defined a core set of elements associated with these experiences28:

  1.  A sense of ineffability

  2.  Hearing the news of one’s own death

  3.  Feelings of peace and quiet

  4.  The noise

  5.  The dark tunnel

  6.  Out-of-body experience

  7.  Meeting others

  8.  The being of light

  9.  The review of life events

10.  The border

11.  Coming back

Not all of these occur during each near-death experience. Nevertheless, there does seem to be a consistent progression within a near-death experience.

From a neurotheological perspective, we can try to link different core elements to specific brain functions. For example, it may be possible to link the dark tunnel experience to alterations in the visual system.29 It would seem possible that as cerebral blood flow and oxygen is cut off to the various parts of the brain, central areas that typically receive more blood flow compared to the periphery are likely to be the last areas preserved during the near-death experience process. In the visual cortex, then, it would be expected that the central areas of the visual field as represented in the brain would be the last to go. If the peripheral areas of the visual field lose function, leaving only the most central areas of the visual field intact, a tunnel effect might be expected. Of course, there could be other explanations for a tunnel effect, including the possibility that it represents some type of actual tunnel that the person’s consciousness moves through. Other biological possibilities include hallucination, seizure activity, or a sensory-deprivation response.

Aspects of the life review may be related to activity changes in the memory areas of the brain, particularly the hippocampus. In fact, direct stimulation of the hippocampus has been found to elicit vivid autobiographical memories.30 It is possible that as the near-death experience progresses, cortical areas shut down, allowing central brain areas such as the hippocampus to function in more active ways. Since the hippocampus houses much of our memory system, its activity could be responsible for the life review. In a similar way, seeing deceased relatives or images of religious figures such as Jesus may also be invoked via changes in the hippocampus or amygdala. Witnessing a being of light might represent specific activity in the visual areas and the social areas in the parietal lobe that enable us to experience other people or beings.

It seems likely that the near-death experience would be associated with strong changes in the autonomic nervous system.31 Clearly, a near-death state is a highly aroused (sympathetic) state in the face of life-threatening danger. As described in chapter 3, intense activation of the sympathetic nervous system with some form of breakthrough of the parasympathetic system might result in an intense feeling of calm or even bliss. Such a process might occur during the near-death state. Since the autonomic nervous system can also activate parts of the limbic areas such as the amygdala and hippocampus, we might see this entire process associated with a network of functions relating the autonomic nervous system, the limbic system, and certain cortical areas.

The only brain scan study of near-death experiences was performed by the well-known neuroscientist Mario Beauregard. He studied fifteen people who reported having a near-death experience in which they felt connected to a “being of light.” He asked these individuals to perform two different meditation practices, one in which they were to mentally visualize and emotionally connect with the “being of light” and one in which they were to mentally visualize the light emitted from a lamp. During these two states, the subjects were scanned with fMRI, which showed greater activity in parts of the frontal lobe, the right parietal lobe (social area), the visual cortex, the insula, and the limbic system during the near-death experience meditation. As might be expected, this study suggests that the being of light is experienced through a combination of activity in the visual and social areas, as well as regions known to be involved in positive emotions and visual mental imagery. While not definitive, studies like this are beginning to chip away at the neurobiology of near-death experiences.

From the brain perspective, another particularly important element of near-death experiences is the dramatic permanent changes that occur as the result of the experience. After a near-death experience, people report no longer fearing death, having a different perspective on relationships and jobs, and typically feeling more spiritual although sometimes less religious.32 The important point here is that in a very brief moment of time, on the order of several minutes, it appears that a person’s entire belief system, and hence brain function, is dramatically altered. This is antithetical to the typical way in which we understand neuroplasticity and learning. Typically, the brain changes slowly over long periods of time via repeated processes that stimulate neural connections to form. However, the near-death experience appears to radically rewire the brain in a very short period of time.

Future studies of near-death experiences might explore the brain before and after such an experience, although this presents the challenge of not being able to predict when and in whom a near-death experience will occur. However, within the medical setting, there are several possible scenarios in which we might expect a higher frequency of near-death experiences. People undergoing critical brain surgery or cardiothoracic surgery, especially in circumstances in which the heart is stopped, might be more likely to have a near-death experience. Evaluating such people before and after these difficult surgical procedures might prove fruitful if a high enough percentage of patients report a near-death experience. Such a study might also help us to better understand how near-death experiences affect the brain both in the short and long term.

The AWARE study, described in chapter 5, is doing just this by studying patients in emergency rooms and trauma bays.33 The goal of the AWARE study is to try to determine whether a person’s consciousness literally rises out of the body to see what is going on in the world around the person’s body. The general study design involves evaluating patients brought into emergency rooms and trauma bays to capture those individuals who are most likely to have a near-death experience. If enough people who have near-death experiences are studied, we might gain invaluable information about these experiences. And, if the study design works, we might even find out if our consciousness, spirit, or soul can actually separate itself from the body. However, not enough data have yet emerged from the AWARE study to make any conclusions.

In a related book entitled The Art of Dying, Peter Fenwick and Elizabeth Fenwick describe many of the anomalous experiences of the death process, including deathbed visions, out-of-body experiences, and other telepathic and paranormal phenomena.34 All these experiences can also be evaluated by neurotheological research exploring potential underlying brain mechanisms. And if no brain-related explanation can be found, neurotheology would also argue that other paradigms that go beyond current science should be considered.

Other scholars such as Monika Renz divide dying into three phases: pre-transition, transition, and post-transition.35 She argues that through this process, egoism and our ego-centered perceptions of the world fall away. This leads to a different type of sensitivity to the world, an altered state of consciousness, and an alternative dimension of spiritual connectedness. Neurotheological studies might help to better evaluate this dynamic process. Brain scans might help document the diminishment of the ego-self and the onset of different states of consciousness in an analogous manner to studying different sleep states.

It would be ideal to study the brain in the midst of a near-death experience. Much like in the movie Flatliners, if there were some ethical way to cause temporary death to elicit a near-death experience on a regular basis, it would be possible to investigate the effects of a near-death experience on the brain. However, even if this were possible, there would be technical problems associated with imaging the brain. Most types of brain imaging studies, especially those that involve the injection of a radioactive tracer, require blood flow to be entering the brain. However, if the heart is stopped, there is no way to deliver the tracer into the brain. Functional MRI studies might be able to determine changes in brain oxygen levels, but the typical fMRI approach also requires continuous blood flow by which the signal is affected. One might try to evaluate other physiological processes, such as electrical activity in the brain, but it is difficult to observe changes in electrical activity in very central structures like the thalamus, amygdala, and hippocampus. Thus, while the prospect of studying near-death experiences is tantalizing, there are a great many difficulties in assessing the relationship between such experiences and the brain.

DRUG-INDUCED EXPERIENCES

Here is another area of research that is impossible to describe in a few pages. However, it is a very important area of research for neurotheology since it brings together a variety of topics including the ritual use of psychoactive substances, the neurophysiological effects of these substances, and the subjective experiences that arise from their use. I would also like to point out that a chapter on brain pathology may not be the most appropriate place to discuss drug-induced spiritual experiences. In fact, this topic could easily have its own chapter. However, since drug-induced experiences are not “naturally” occurring states, placement in this chapter seemed most reasonable. We will also consider drug-induced experiences in several other chapters as it is an important topic that cuts across different areas of neurotheology. But I must emphasize from the start that drug-induced spiritual experiences are not inherently pathological.

There are many cultures and traditions throughout the world that use substances that affect the brain as part of religious and spiritual practices. These psychoactive substances are often referred to as entheogens, a term which means to “generate the divine within.” Shamanic cultures frequently ingest mushrooms, peyote, or other substances that help induce spiritual states. For example, ayahuasca shamanism is an entire spiritual system based on the use of the ayahuasca brew made from the Banisteriopsis caapi vine and the Psychotria viridis leaf.36 The psychedelic effects of this brew elicit important spiritual experiences. The brew also has a purging or healing effect and is frequently used to induce vomiting or diarrhea to rid the body of infectious worms and other tropical parasites.

For these traditions and the individuals who partake in them, the substances do not represent an artificial or abnormal functioning of the brain. For them, the substances represent the doorway to the spiritual realm. From a Western perspective, this may seem counterintuitive. We have the notion that an experience that occurs as a direct result of taking a psychoactive substance is caused by that substance. The experience is deemed unreal or artificial from the current scientific perspective.

Neurotheology would ask us to take a careful look at the possible ways of interpreting the meaning of drug-induced spiritual experiences. On one hand, it seems reasonable that a drug-induced experience is, in fact, drug induced. The experience is caused by the drug. But there is reason to be open to alternative interpretations such as in shamanism. The analogy I frequently give to my students has to do with my wearing glasses. I have pretty bad eyesight. So when I wake up in the morning, the world is a very blurry place. After I put my glasses on, the world becomes much clearer. The world itself has not changed; my perception of it has been altered by a device—my glasses. Could we not assume a similar situation with regard to drug-induced experiences? Is it possible that the shaman who ingests psychoactive mushrooms is essentially “putting glasses” on his brain in order to see the world more clearly? Perhaps, to see the supernatural world, our brain needs help, and perhaps this help comes in the form of psychoactive substances. The point is not that one or another of these perspectives is right or wrong, only that we have to be careful not to make assumptions based on our own biases as to the true nature of these and other religious experiences.

Much has been written on the use of various substances in different traditions. In fact, whole books have been written on the topic.37 For our purposes, it is important to recognize that drug-induced experiences represent meaningful, and powerful, experiences in the context of various religious and spiritual traditions. In these experiences, people frequently describe the perception of various deities. Also, people describe unusual and fascinating sensory perceptions involving colors, sounds, smells, and physical feelings.

Some of the most important recent work on the topic has been a body of research produced in the laboratory of Roland Griffiths at Johns Hopkins University.38 His work has focused on psilocybin, a potent psychedelic drug. Initially, he published research simply on the subjective nature of the experiences of people who had taken psilocybin. Under controlled conditions, such individuals were found to have incredibly intense experiences that scored high on mysticism elements such as an altered sense of reality and sense of self and emotions such as joy, euphoria, and bliss. About a third of people also reported negative feelings such as fear and loss of control. However, the majority reported a highly positive experience with lasting benefits. Even a year and half later, most people reported that the psilocybin experience was one of the most incredible experiences they had ever had and carried with it “substantial and sustained personal meaning and spiritual significance.” In addition, these people reported lower levels of depression and anxiety and, interestingly, higher levels of cognitive openness to new ideas.39

And from my lab’s most recent research based on our online survey of intense spiritual experiences, we published data of the descriptions of the contents of drug-induced experiences as they compare to other types of intense spiritual experiences. We found that experiences induced by psychedelic substances were rated as more mystical and resulted in an increased sense of meaning and purpose in life, as well as an increased sense of spirituality compared to nonpsychedelically triggered experiences.40 This result could have fascinating implications for the importance and value of drug-induced experiences.

But are drug-induced experiences and naturally occurring spiritual experiences the same or different in terms of the subjective elements? One study found that drug-induced experiences were driven more by sensory elements, whereas naturally occurring experiences were considered more mystical or spiritual in nature.41 However, our most recent study might contradict these earlier findings. Such data are essential for understanding the nature of drug-induced experiences and how they are similar to or different from naturally occurring spiritual experiences. We must also evaluate when drug-induced experiences go bad—the proverbial “bad trip.” One of the main down sides to taking these substances is that people can have very negative or disturbing experiences. Other important problems include the potential for various physiological side effects including effects on the gastrointestinal and cardiovascular systems.42 And people must always be careful about the potential for addiction, whether physical or psychological. Evaluating the subjective nature of all drug-induced experiences, both positive and negative, must be a foundational part of future neurotheological research.

Perhaps the most important aspect of investigating drug-induced experiences from a neurotheological perspective is to try to identify the specific neurotransmitter involved. We know, for example, which types of receptors different substances bind to. Lysergic acid diethylamide (LSD) primarily binds to serotonin receptors but is somewhat unique in that it also binds to dopamine receptors. This combination of receptor activation may be responsible for the intense hallucinogenic experiences associated with LSD. The well-known psychologist Timothy Leary focused much of his research on LSD and established the League for Spiritual Discovery using LSD as its sacrament.43 Another researcher, Stanislav Grof, has suggested that the experiences obtained from LSD are phenomenologically indistinguishable from the mystical experiences described in various religious traditions.44

Dimethyltryptamine (DMT), which is produced in the pineal gland and is also found in ayahuasca, also binds to both serotonin and dopamine receptors.45 Psilocybin, the drug that is the focus of Roland Griffiths’s work, binds primarily to serotonin receptors. Ketamine is an anesthetic that binds to the N-methyl-D-aspartate (NMDA) receptors and causes intense derealization and depersonalization effects.46 Ketamine and related compounds (e.g., phencyclidine [PCP]) form the class of dissociative psychedelics. Other drugs such as cocaine, which binds to the dopamine transporter, and various opiate receptor–binding substances, such as morphine and Salvia divinorum, also have psychedelic effects.

At this point, there are insufficient data to fully connect various experiential elements to the specific receptors involved. However, this is a very important area for future neurotheological research. Overall, understanding the nature of drug-induced experiences, their subjective elements, and their neurophysiological correlates is a critical piece to the puzzle of understanding religious and spiritual experiences.

FUTURE DIRECTIONS IN STUDYING “NORMAL” AND “ABNORMAL” EXPERIENCES

An interesting neurotheological question that arises with regard to the pathological conditions discussed in this chapter is whether the experiences of people with these conditions represent a “normal” or “abnormal” spirituality or religiousness, even if they arise in relation to a pathological brain state. The first question is how to define “normal” versus “abnormal” religious experiences. Would we consider a normal religious experience to be an experience that occurs in a “normal” person? Is it conceivable that a relatively normal person could have an abnormal religious experience, whereas a person with schizophrenia could have a normal religious experience? Again, if Richard Dawkins had anything to say on this, all religious experiences would be considered abnormal. But if we do not take such an extreme view, is it possible that we can come to some definition or differentiation of normal and abnormal religious experiences.

One possible delineation would be adaptability. Does the religious experience encourage the person to function in a more effective way in his or her everyday life by helping him or her to cope, providing him or her with a greater sense of meaning, and resulting in more positive outward behaviors? An abnormal experience in this regard would be one that causes the person to become less adaptive by harboring negative, detrimental beliefs or encouraging negative behaviors that make it difficult for the person to adequately negotiate society. Another way of delineating normal from abnormal experiences might be with regard to the specific emotional content of the experiences. We might define normal religious experiences as having positive emotional content and abnormal experiences as having negative emotional content. We might also define normal or abnormal experiences on the basis of their ability to be integrated into a person’s prevailing belief system. If a person has an experience so discrepant from his or her existing belief system that he or she ends up in an existential struggle, this might be regarded as an abnormal experience. If the person can incorporate the experience into his or her belief system or substantially change his or her belief system (e.g., through a conversion experience), then the experience may ultimately be positive.

From the perspective of neurotheology, both psychological and neuroscientific analyses may help better clarify differences between religious experiences and differentiate them as normal or abnormal. Another approach would be to explore the variety of religious experiences of a vast number of individuals and assess them on a number of psychological, spiritual, and behavioral variables. This might help differentiate those experiences that might be regarded as normal from those that might be regarded as abnormal, although such a delineation ultimately may not be possible or appropriate.

Overall, understanding brain pathology as it relates to religious and spiritual phenomena is an important piece of the neurotheological puzzle. Some pathological conditions seem directly related to religious and spiritual phenomena, whereas others seem more useful as probes into how our brain intersects with different beliefs and experiences. This area of research is certainly of great interest to the field of neurotheology. Many future studies of these pathological conditions might be developed and evaluated to help us better understand how brain function, neurotransmitters, and autonomic activity are related to religious and spiritual phenomena.


Chapter Nine

RELIGIOUS MYTHS AND THE BRAIN

NEUROTHEOLOGY AND MYTH

When considering the relationship between the brain and religion, we cannot ignore the importance of myth in the development of religious beliefs. But what exactly is a myth? Unfortunately, in today’s society the term myth often has a pejorative connotation. We tend to think of the myths of dieting, the myths of politics, or the myths of staying young. The implication here is that a myth implies something that’s a good story but ultimately is false. Part of the reason for this problem dates back to ancient Greek mythology. The Greek myths, populated with all sorts of gods and demigods, have typically been considered by modern humans as a bit ridiculous. Of course, many of the same people today tend to view the religious stories and doctrines of Christianity, Judaism, and Islam as being fundamentally important or even literally true. But somehow, stories of Apollo, Aphrodite, and Zeus seem to be fairy tales.

This very discrepancy is frequently pointed out by atheists who liken current religious beliefs to fairy tales as well. Neurotheology would take a slightly different tack when it comes to analyzing the development of myths, how they relate to the brain, and ultimately how they relate to religion. From the neurotheological perspective, it is important not only to consider why our brains may be interested in creating myths but also to understand why myths may be considered a reasonably accurate representation of reality.

Let’s go back to one of the first premises of this book, that our brain is essentially a happy prison. As we have considered, everything we experience of and think about the external world is processed in some way, shape, or form by our brain. We can never be fully certain if what we think on the inside conforms with what is actually there on the outside. How, then, is the brain supposed to deal with this highly problematic and perplexing conundrum?

The experience of the world that our brain provides us is just that—an experience. Our sensory organs provide us a vivid rendition of what the world appears to be. Our eyes help us see the multitude of colors in the world, the flowers, trees, and people. Our ears provide the various sounds that can be translated into language, the playful bark of a dog, or the noise of a car engine.

The cognitive processes of the brain take all that sensory information and provide for us a set of abstract notions that help us make sense of the world. Hence, if we hear the sound of thunder, our brain begins to put together an explanation of what that sound is and whether it is dangerous and therefore something we should pay attention to. This last component, our emotional response, also helps us to interpret the world around. It is our broad repertoire of emotional responses that allows us to make inferences about the world and the things in it as good, bad, or in between and to determine what we can approach safely versus what we should avoid. Thus, our emotions also help us interact with the world, especially with other people.

As alluded to in chapter 1, the happy prison of the brain does something quite unique. Since we are never fully certain that what we are thinking on the inside is accurate, our brain generates inferences, stories, and abstract ideas to provide some understanding of the perceived world. The brain is essentially a myth-making machine. Our brain has no choice but to construct myths so that we may have some type of working framework about what the world is and to interact with it. Without this story, we have no way of knowing what to do or how to behave. At this point, it is also important to differentiate myths from beliefs. Myths are stories that incorporate a set of beliefs. I would argue that all myths are beliefs, but all beliefs are not necessarily myths. Beliefs can be more limited or singular ideas, whereas myths elaborate an entire story. Myths and beliefs also reciprocally interact with each other so beliefs shape myths and vice versa.

With this perspective of myth in mind, we have to comprehend myth not as a falsehood or something to be trivialized, but as something that is essential to the nature of being human. Cultural anthropologists have long noted the importance of myth in human society. Not surprisingly, based on this definition, myths occur in every society and culture. And cultural anthropologists spend much of their time trying to understand the similarities and differences between the myths of different cultures. Such an analysis tends to lead anthropologists down the path of considering that myths have much greater similarities than differences across cultures.1 From the neurotheological perspective, this would also not be a surprise since fundamentally the human brain is similar in all people regardless of their culture.

In an analogous way, every brain has a language center, but some of those language centers end up allowing some to speak English and others to speak Japanese. There is no specific English or Japanese part of the brain, or course; there is only a language area that is capable of adopting one or more languages. And since all brains are relatively similar, all languages have certain fundamental similarities, including syntax and grammar. Myth formation is likely somewhat similar. Using the same types of cognitive processes, myths from different cultures tend to have similar storylines and focus on similar elements. Carl Jung might refer to these basic elements of myth as archetypes: deeply embedded universal ideas that exist in our unconscious. From a brain perspective, the myths we hold would be embedded in the language, emotional, and abstract thought regions of the brain. The memory centers also help us to bring forth various myths when confronted with a particular issue.

I would argue that myths occur in every facet of life. Therefore, we have job myths, relationship myths, and life and death myths. Remember, these myths represent stories and concepts that are essential for helping us through life. How do these myths help us? Our job myths tell us what type of job we should strive for, how we should function in that job, and how that job relates to our own sense of self and well-being. The myths of any given individual tend to address these basic topics, but the specifics can be quite unique. The specifics depend on a variety of factors, including the person’s genetics, environment, and social interactions. Therefore, the job myth of people who grow up in a wealthy environment might lead them to the understanding that making lots of money is essential for a successful life. Their worth as a person may be dependent on their financial net worth. However, there are many individuals who grow up in wealthy families who, because of being perpetually spoiled, do not learn the importance of making money or the value of a good job. Similarly, an individual who grew up in an impoverished area may not value making money, or he or she might feel that, owing to his or her impoverished origins, making money is vital for creating a sense of self-esteem and well-being.

Relationship myths are fundamental in helping us learn how to interact with our environment. Each of us has many notions about how we should interact with others, how polite we should be, how aggressive we should be, and how we might expect another individual to respond to our behaviors. For example, many people have the common relationship myth often referred to as the golden rule. The notion that we should do unto others as we would have them do unto us seems to make sense to many people. As we go through life living according to this principle, interactions with others in which our kindness to them is returned as kindness to us reinforce the myth.

HOW MYTHS CHANGE

The ability of myths either to be reinforced or changed within the brain is also an important aspect of myths. If a given story about the world helps us to survive and function well in the world, then we continue to hold on to and support that myth. If a given story leads us to do risky things that threaten our survival, then we change it to something more adaptive. For example, if we develop a story about the world in which snakes are perceived as safe to approach, but each time we approach one we get bitten, we would surely change that particular myth into one where snakes are perceived as dangerous and to be avoided. We might even begin to think about snakes as evil or, in a religious context, representing the devil. The important point here is that as a particular mythic story becomes reinforced or refuted, the myth either grows stronger or is replaced by a new myth. From a neurophysiological perspective, the neural connections that support a particular myth are literally reinforced each time the myth is remembered and supported by new data or experience.2 Interneurons release neurotransmitters that strengthen the connection between neurons that are firing together as a mythic story is elaborated. Neural connections related to myths that become unsupported over time weaken and fall away in favor of neural connections supporting other myths.

We know from many studies of neural development and learning that the more a group of neurons connect and interact with each other, the stronger those connections become. This is how we learn even in elementary school. We repeat that 1 + 2 = 3 several times until the neural connections supporting 1 + 2 = 3 become strong enough to persist. And any time we state that 1 + 2 = 4 and are met with criticism and embarrassment, that particular neural connection weakens. This is also part of the process of neuroplasticity, the ability of the brain, particularly the neurons, to change their function and their connectivity with other neurons.

Religious myths are no exception to this basic process. Religious myths provide us with important concepts regarding how to behave and interact with the world. In many religious traditions, the mythic elements include dietary practices, relationship suggestions, and a basis for general health and spiritual well-being. A person following these myths, who is successful in both relationships and in life, would generally consider the myths to be accurate and successful. This would continuously reinforce the religious myths in that person’s life and, from the neurotheological perspective, in the brain. Similarly, practices such as meditation and prayer that support specific myths also help reinforce the neural connections underlying those myths.

In a sense, this is a “mythic Darwinism” in which the neural connections supporting the most adaptive myths at the present time become strengthened—a “survival of the fittest” myth. It is important to realize that even though many people think that their religious myths are ironclad, virtually every tradition has changed significantly throughout history.3 Christianity, Judaism, and Islam today are significantly different compared with one thousand or even five hundred years ago. Certain core concepts usually remain intact, which preserves the basic belief structure of the religion; for example, Jesus is the Messiah for all Christians. But many practices and more peripheral beliefs are modified and adjusted to maintain their vitality as human culture and society develop. In addition, religions today have to cope with cloning, quantum mechanics, and other scientific discoveries that did not exist when most religions formed. Over time, the myths that have adapted to the modern world most effectively while still maintaining a sufficient connection to their religion’s foundation are typically the ones that survive. As time goes on, it is possible that some myths will ultimately disappear if they no longer remain relevant.

One of the most well-known scholars on myth, Joseph Campbell, has frequently referred to the evolution of myths throughout history. In his work The Masks of God, Campbell lays out a general sense of how myths have changed over time.4 Early human myths, particularly for nomadic societies, focused on animals and their powers both in practical and supernatural ways. These myths gave way to more agrarian myths as people developed farming and cultivated the earth. These earth-based myths provided support for farming communities and helped them to determine appropriate times to plant and harvest. With the first higher forms of civilizations of Mesopotamia and Babylonia, myths focused more on the heavens and the cosmic relationship between the earth and the universe. Myths then turned to the power and essence of humans, focusing on love, morality, and achievement. The important point here is that myths evolved along with humanity.

From a neurotheological perspective, another fascinating issue to be explored would be how people’s religious myths are shifted by various life events. It is interesting to note that when people are confronted with the death of a spouse, some turn toward religion and God as a way of helping them cope with this great loss. They find solace in feeling that they have God on their side and feel a sense of strength and comfort, which helps them get through the devastating personal loss. As their coping mechanism relies greatly on their religious beliefs, these religious beliefs also become stronger. On the other hand, some people who experience the loss of a spouse end up rejecting God or religion. These people come to the mythic conclusion that if God was loving and compassionate, God would not take away their loved one. These people end up rejecting their original religious and spiritual myths and replace them with others that help to explain their horrible circumstance. These people might conclude that life and death are random events and have no meaning whatsoever. Alternatively, they might conclude that life itself is a precious accident and that they simply have to take advantage of it, dealing with whatever losses come their way as effectively as possible.

Neurotheology would suggest that the study of these two types of individuals, those who embrace religion and those who reject religion during a traumatic experience could be help us better understand how our brain uses myth to help us survive, adapt, and cope with the world.

THE STRUCTURE OF MYTH

When considering the relationship between myths and the human brain, it is essential to understand the overall organization of myths and how they are constructed. In their broadest context, myths tend to address specific big-picture questions. Myths might have something to say about the origin of the universe or humans, the nature of good and evil in the world, or the importance of being persistent in one’s beliefs and goals.

Joseph Campbell tried to link virtually all myths based on certain common elements. For Campbell, myths had four primary functions5:

  1.  A metaphysical function to help capture the mystery of being in the universe

  2.  A cosmological function to help explain the nature and shape of the universe

  3.  A sociological function to help provide social cohesion and order

  4.  A pedagogical function to help guide people through their lives

Neurotheology would ask us to look at the brain structures involved with supporting these core functions of myths. For example, we can point to abstract-reasoning areas of the brain (temporo-parietal lobe) to help with the metaphysical and cosmological functions. The social areas of the brain (parietal lobe) are likely involved in the sociological function. The hippocampus and limbic areas, which help us feel emotions and write ideas into memory, might be involved in the pedagogical function.

Neurotheology would also suggest probing deeper into the basic processes by which myths engage these functions. The basic mythic elements most simply stated, then, are the initial posing of the problem or question (e.g., cosmological or metaphysical), the struggle to find the answer to that question, and the ultimate resolution of the problem.6 Let’s look a little closer at the structure of myths.

Given the overarching problem of being trapped within our brain trying to understand the world, it is not a surprise that we would have many questions about the world. The brain is constantly striving for more knowledge, which is typically deemed beneficial in terms of our overall survival. The more we understand the world and know how to behave appropriately, the better we will be at negotiating our way through the world and surviving. In fact, there is some evidence to suggest this general need for the brain to acquire information. Eugene d’Aquili has referred to this need or drive as the cognitive imperative.7 The brain seems driven to acquire information and uses its abstract-thought processes to find and interpret that information. While the concept of an imperative is considered a bit old-fashioned in current anthropology, from a neurotheological perspective, there is some support for the notion that the brain is constantly trying to make sense of the world. The simplest example comes from our own experiences. Think about a time you were awake at night and heard some creaking noise in your house. You didn’t have to tell your brain to start working to figure out what caused the sound. The brain immediately started to provide you with possible options; for example, a burglar in the house or wind blowing through the shutters. Creating stories like this has important survival benefits; if an intruder is more likely, you will attempt to escape; if wind is more likely, you will try to fall back asleep so you’re ready for the next day.

Perhaps the best neuroscientific correlate is the “default mode network,” which was first proposed by the neurologist Marcus E. Raichle at the Washington University School of Medicine.8 The structures of the default mode network include the posterior cingulate cortex, prefrontal cortex, and certain parts of the limbic system and temporo-parietal regions. The reason the default mode network concept supports the notion of a cognitive imperative is that these structures are active when a person is not doing a specific task, but is experiencing daydreaming or mind-wandering—automatic thought processes. It is also active when we are thinking about others, thinking about ourselves, remembering the past, or planning for the future.9 Thus, the brain is always “on” and always thinking about the world, even when we are not actively thinking. And when it comes to big questions about the origin of the universe or humans, the brain will want to seek answers to those questions as effectively as possible.10

Given the complexity of these problems, sometimes the answers can be fairly elaborate. When we consider the various cognitive processes of the brain, we realize that different questions may be posed in different ways based on those cognitive processes. For example, a question about origins may rely heavily on the causal processes of the brain to try to resolve the ultimate cause of the universe. On the other hand, for a question about good and evil, cognitive processes related to emotions and social reasoning may come to the fore. Regardless of the specific issue or question to be addressed, the brain typically winds up with a problem that it cannot readily resolve and thus seeks to find an answer that, if not correct, at least is workable.

This is an essential issue that we have raised in previous chapters—the brain seems to be far more interested in adaptability than accuracy. Because of that, having a story that makes sense and provides some direction in terms of how to live one’s life is far more important and useful than a deep analytic process leading to partial answers that might reflect the world more accurately. This is why self-help books typically sell far more than philosophy books. People want practical, definitive answers to questions rather than more and more reflection on the complexity of the problems.

As far as myth goes, the important thing is the actual presentation of the question or issue. Much like in science, having the question posed correctly is key to finding an adequate resolution. From a scientific perspective, a strong hypothesis based on existing knowledge and a sound study design are needed to lead to a useful and accurate result. Similarly, with myth, having the question posed correctly is essential for finding a useful resolution.

Myths about good and evil may take the form of addressing why evil exists in the world in the first place. Another question might be, why do good things happen to evil people and evil things happen to good people? Will good triumph over evil, or will evil ultimately triumph over good? Once each question is posed, a myth can be established to help address it. Since many of these questions seem to be beyond the human capacity for rational thought, turning to something beyond humans is a frequent approach. For this reason, many myths incorporate supernatural entities such as God, gods, angels, spirits, or ghosts.11 We have already considered how this might contribute to the evolutionary value of religion. However, stories can also be employed in the everyday struggles people face.

Another essential element of most myths is the presentation of two oppositional forces or concepts.12 In our example of the presence of good and evil in the world, the opposites are, of course, good and evil. Other examples include exploration versus staying put, right versus wrong, us versus them, beginnings versus endings, life versus death, and birth versus rebirth. In the brain, there are specific structures that help us process opposites; this is referred to as the binary function of the brain.13 There is evidence that such a function exists, both in terms of how we cognitively think about the world and how the brain works. Areas of the temporal and parietal lobe become activated when dealing with the processing of synonyms and antonyms, reflecting on a “go or no-go” task, or dealing with moral questions about right and wrong.14 These brain areas help us to establish those opposites. If you think back to your elementary school days, you remember that part of how you learned language was to think in terms of opposites. The brain likes opposites and establishing oppositional concepts.

It is far easier for the brain to establish an oppositional concept to help in the understanding of something rather than to contemplate many shades of gray when dealing with the complexity of an issue.15 When you are teaching a child good from bad, it is much easier for that child to understand that throwing their food on the ground is always bad rather than saying that sometimes it’s bad but sometimes it might be OK. Ambiguity is more difficult for a child to understand and learn compared with a more binary approach.

The strength of opposites manifests in our adult lives and in the world in general. In sports, there is an oppositional mentality between our team and the other team. There are opposites among countries in which one is considered evil and another good. We have Republicans and Democrats who hold such strong opinions that sometimes it is difficult for anyone with a moderate perspective to be heard. Our brain clearly likes these opposites, but sometimes these opposites need to be resolved. This occurs when there is a complex or controversial issue associated with a pair of opposites. At some point, for example, Republicans and Democrats must find a way to compromise so that a law can be written and passed.

How do opposites become resolved in the face of a strong brain function that supports these opposites and their apparent irreconcilability? This, again, is where the mythic process comes into play. Myths not only present opposites, but help humans find resolutions to them.16 The resolution of opposites within a myth typically takes the form of a holistic union that brings together both sides in some way. Thus, a mythic story may help us understand the essential need for both good and evil in the world, and because of that, sometimes good things happen to bad people and bad things happen to good people. In the 1977 movie Oh, God! George Burns as God explains to John Denver’s human character why there is good and evil in the world. God asks, “Have you ever seen a back without a front or a top without a bottom? You can’t do that. Likewise, you can’t have good without evil.” The little myth constructed right there answers the question about why there are good and evil. There must be both because they are two sides of the same coin. The myth provides a basis for understanding how and why evil works in the world. And if successful, the myth may also help us figure out ways of avoiding negative opposites. Sometimes the resolution of opposites involves destroying one side. This is frequently the case in religious myths that describe God, or members of a specific religion, as somehow vanquishing the evildoers of another belief system. While this may not be a very holistic solution, the problem of opposites is ultimately resolved into a sense of oneness.

In religious myths, perhaps the greatest pair of opposites is the humans versus God. The fundamental question is, how are we, as very limited and flawed beings, to have any kind of relationship with an all-powerful, all-knowing, eternal God? The answer is believed to be found within the sacred texts of various traditions. The Bible provides several covenants between God and humans that tell us how to behave and act toward God. In the Hindu text, the Bhagavad-Gita, Arjuna, the hero, is admonished by Krishna (or God) to fight very real-life battles in order to understand his true enlightened place in the universe.

On a more basic level, the question really is about how we, as finite beings, can function in any kind of reasonable way in the face of an infinite universe that presents massive challenges to our survival. Whether we come to the conclusion that we must rely on God, human ingenuity, or just dumb luck, we must figure out a way to survive. Myths thus show the path toward that resolution by finding a way to connect us to the greater universe. If the myth is religious, then the resolution may have something to do with specific beliefs we must hold and behaviors we must follow to connect effectively with God. We may be told to pray to God every day, follow certain dietary guidelines, or celebrate certain holidays and rituals. The beliefs and behaviors needed to interact with God and resolve the opposition between us and the universe are prescribed by that particular myth. The myth might consist of a story related to a regular person struggling with the same issues we face, or it might be a more supernatural story relating how God once needed to resolve a particular problem in the world.

The resolution of opposites in the brain appears to occur via two main structures: the parietal lobe and the temporal lobe. Simply put, the temporal lobe helps establish pairs of opposites, while the parietal lobe, with its more holistic function, helps resolve them.17 The resolution of opposites also appears to be associated with functioning in both the left and right hemispheres, thus bringing together two different ways of processing information. The left hemisphere tends to support language and abstract thought, and the right hemisphere tends to support nonverbal, creative, and holistic processes that integrate various ideas.

Now, the bigger problem is the accuracy of these myths. You might find the basis for good and evil presented in Oh, God! worthy of serious consideration or completely antithetical to your way of believing. Since these are issues with no readily apparent answer, the resolution will be the best working theory at the time. And if it works for you, then it is a good myth and one that you and your brain incorporate into your way of believing. If the myth does not make sense in the context of your brain processes, then you might reject it. This also helps to explain why there can be believers of one religion versus another, because one myth makes far more sense to a given individual than another myth. It also explains why there are believers and nonbelievers. Some people find a particular religious myth to make sense, whereas others feel that no myth that incorporates a God or other deity makes any sense. As the comedian Ricky Gervais has noted, an atheist differs from a monotheistic religious person by just one belief.18 A monotheistic religious person rejects every belief in God but one, and an atheist rejects all those rejected by the monotheistic religious person, as well as that additional one, thus having no belief in God.

This brings us to another big-picture question of why one person’s brain finds a particular myth useful and acceptable whereas another person’s brain finds the same myth false and useless. Brain scan studies might be conducted of people holding different beliefs, particularly about mythic questions. However, to date, the few studies that exist point to similar brain processes functioning in believers’ and nonbelievers’ brains as they process various beliefs. In fact, one study performed by the noted atheist and neuroscientist Sam Harris found that beliefs in God were associated with activity in the same region, the prefrontal cortex, as beliefs in ordinary facts.19 However, religious beliefs, but not nonreligious beliefs, were associated with activity in specific parts of the parietal and temporal lobes. Further, the difference between belief and disbelief was content independent. No studies have specifically looked at mythic elements and beliefs, so there is much to learn about the specifics of myth and beliefs in myth. However, Sam Harris’s study seems to support the notion that all brains are creating beliefs or myths about the world. We just use slightly different parts of our brain.

So where does science fall with respect to mythic stories? Is science simply another type of myth, or does it represent something fundamentally different? In some ways, science is radically different from most religious myths. In other ways, science is essentially the same. The similarity science has with religious myths is that it is primarily a story about how the world works. In fact, science makes a number of a priori assumptions about the world and our ability to measure it that support its overall premise. Science takes the starting perspective that the physical world is all there is. The reason this is an important assumption for science is that science can measure things that are only in the physical world. Science acts in much the same way as religious myths in terms of the possibility of providing self-supporting delusions. Science states that the physical world is all there is, and there is nothing supernatural. Given this starting point, there is nothing in the universe that is beyond the purview of science. Thus, science declares the tautology that the physical world is all there is, and science measures everything in the physical world; therefore, science can answer all questions about everything.

Science also makes the claim that the best way to understand the world is through experimentation and measurement. Of course, this is where science differs markedly from religious myths since science emphasizes empirical data rather than sacred story. Neurotheology would remind us that the scientist creating, obtaining, and evaluating data is still acting in much the same way as the religious person who creates, obtains, and evaluates myths. While science has helped humanity make enormous strides in understanding the world and creating technologies that help us live our lives, science, like everything, is not perfect. Science also develops and changes; we no longer believe that the earth is the center of the solar system. And certainly the brains of scientists are capable of the same flawed cognitive and emotional processes that support religious and spiritual myths, moral beliefs, and political ideologies, and that can, even unconsciously, design experiments to arrive at a desired result. “Objective” study results that can be turned to, and arguably replicated, by other scientists are not always so objective: Current research shows only about a 40 to 60 percent rate of replicability depending on the field of study.20 Ultimately, we might wonder whether science can help us answer some of the big questions that philosophy, religion, and theology have explored, especially since such questions seem unmeasurable.

This latter concern is of particular relevance in the dialogue between science and religion. Science tends to be extremely good at answering “how” questions, but not always good at answering “why” questions. We can understand how the Big Bang occurred and eventually led to the formation of galaxies and stars. But science cannot answer the question of why the Big Bang occurred, nor can it address whether there is any greater meaning to the existence of the universe or whether it is just random. Scientists such as Stephen Hawking have suggested that there might be an infinite number of universes with ours just randomly the one that produced galaxies, stars, planets, and us.21 While this story may be true, science does not appear to be able to determine this with certainty.

Another perspective that science often takes is based on Occam’s razor. As Richard Swinburne has argued,


Other things being equal—the simplest hypothesis proposed as an explanation of phenomena is more likely to be the true one than is any other available hypothesis, that its predictions are more likely to be true than those of any other available hypothesis, and that it is an ultimate a priori epistemic principle that simplicity is evidence for truth.22



This approach certainly works well for science and helps scientists answer difficult questions about physical phenomena. However, the neurotheologian might question whether Occam’s razor applies in all cases.

Occam’s razor states, “Pluralitas non est ponenda sine neccesitate” (“Plurality should not be posited without necessity”). The point is that we should not postulate ideas and alternatives if they are not inherently necessary to explain something. Atheists frequently use this argument when they state that God is not required to explain the universe. God is an extra, or a plurality, which is not necessary. So why invoke God? I have previously proposed a neurotheological variant of Occam’s razor since there is a profound assumption that needs to be corrected. Neurotheology would remind us, “Neccesitas non est ponenda sine Pluralitate” (“Necessity should not be posited without plurality”).23 Should we not be careful to make sure that we fully understand what is actually necessary to explain something before we start to exclude a plurality of answers? If we cannot answer the “why” question of the origin of the universe, how do we know that God is not necessary?

In a similar manner, some religious individuals might argue that the complexities of the genome or of the brain itself are too great to have occurred through some random evolutionary process. Francis Collins, the director of the Human Genome Project and the director of the National Institutes of Health, has made this very argument. He turned science into a theological argument in his book The Language of God, since he felt that the beauty of our genes implied a creator.24 As I have stated before, a neurotheological approach would have to look very carefully at such conclusions, evaluating not only their potential veracity or error, but also how the brain of the individual espousing such arguments actually worked. And the notion that the complexity or beauty of nature is too incredible not to have been designed by a creator, God, would require investigation. How does the brain come to such a conclusion? Is it based on an abstract thought process, an emotional process, or perhaps some type of esthetic experience? Perhaps a combination of cognitive processes is involved. One possibility from the religious perspective is that an irreconcilable problem such as the creation of the universe finds a resolution in a unifying being. This unifying being may be cognitively or experientially perceived. Another individual might come to a more “scientific” conclusion that given billions of years of evolution, such beauty might have occurred spontaneously. Many other conclusions are also possible in terms of the functional processes of the brain.

The stories, or myths, we hold about the universe and how to understand its mysteries greatly affect the way our brain decides to explore those mysteries. For some, the mysteries are knowable through religious or spiritual ideas, whereas for others, it is science and rationality that will lead us to the answers. How we construct our search depends deeply on the myths we start out with.

FUTURE SCHOLARSHIP

Perhaps the most useful aspect of neurotheology with regard to religious myths, and myths in general, is the notion that we can begin to apply a variety of scientific approaches to the evaluation of myths. For the last century, anthropologist have explored the elements of myths and tried to relate them to various cultural, environmental, and social factors. This has provided a rich database of religious myths for us to explore going forward. With neurotheology, the added perspective of both neuroscience and religion might yield some fruitful new research. Some of my research team’s recent analysis of our Survey of Spiritual Experiences is one step in that direction.25 By exploring how everyday people attempt to explain and describe profound religious or spiritual experiences, and using the latest techniques and content analysis approaches, we might be able to arrive at a better understanding of the nature of these experiences. In a similar way, we can use the same techniques to evaluate myths from around the world to explore their universal content and their elements.

Neurotheology would also ask us to then relate such findings back to basic brain functions. For example, if we find that most myths contain strong emotional content, particularly resulting in positive emotions, we might wonder which areas of the brain, such as the limbic system, are involved in that process. We might also find ways in which specific cognitive processes such as those supporting a holistic perspective of the world relate to different emotional perspectives. We might find, for example, that a holistic experience of God is associated with a feeling of joy or awe. Such an analysis can be applied to the sacred texts that expound religious myths, incorporating these different cognitive and emotional elements. On the other hand, we might find data that contrast with what has already been evaluated in a cultural context. It might be possible that individual experiences and beliefs differ markedly from those espoused by the larger culture or religion. In fact, it was common among our survey participants that intense spiritual experiences did not fit within a traditional religious framework. If this is indeed the case, more analysis would be required to understand how religious and spiritual myths develop in a larger community and affect the brains of the individuals within the community, as well as how individuals either conform to or diverge from such myths.

An entirely different set of studies could include the use of biological markers to assess the impact of myth on the brain and body. Beginning with the brain, we can explore which areas of the brain are activated or deactivated when a person either listens to a particular myth or reflects on a particular myth. A study by the neuroscientist Nina Azari asked people to recite religious stories or fairy tales and found a different brain circuit associated with the religious stories, particularly affecting the frontal and parietal lobes.26 It might even be helpful to differentiate simply listening to a particular mythic story from the recital of or actual remembrance of an experience of that story. It would be very interesting to determine if the presentation of myth and the experience of myth end up stimulating similar areas of the brain. It is also important to reflect on whether myths that contain strong emotional or cognitive content similarly activate the areas of the brain involved with these processes. Does a strongly moral myth activate the same areas of the brain involved in moral reasoning processes as determined by fMRI?

Given the discussion we have had regarding the general structure of myth, we might also use our current scientific approaches to confirm or refute the notion that myths create an oppositional problem to be resolved by some holistic result. Should we find myths that have a completely different set of elements or structure, we would then need to rethink the relationship between those myths and various brain processes. We might wonder whether we can find different brain functions in people who ascribe to different mythic traditions. Is it possible that some people’s brains respond more emotionally whereas others respond more cognitively? Of course this is true, but does this have an impact on the myths that those two different types of people adhere to? We could also make more detailed assessments of the impact of other variables such as gender, socioeconomic status, political status, and life experiences.

It is also important to consider a developmental perspective on religious and spiritual myths. Do the myths a given person holds as a child remain consistent throughout life, evolve slowly as the brain develops, or change radically through different stages of life? It is well known that different parts of the brain reach their final level of functioning at different stages of life. The frontal lobes, for example, are the least developed in childhood and only become fully formed and functional as a person enters adulthood.27 Is it possible that myths that require the executive functions of the frontal lobes don’t enter into our belief systems until we are adults? Or, is it possible that myths introduced into our brain at an early age become so ingrained within the neural connections that we have little chance of developing substantially new myths? Perhaps such a myth might represent something like a Jungian archetype. All this would have substantial implications for understanding how people of various ages arrive at the myths they hold sacred.

In the end, it is all well and good that myths help people find answers to important questions and help establish a set of beliefs and behaviors that people can use. But this view keeps myths at a very cerebral level. Myths are primarily worked on by the cerebral cortex and the limbic system, which support our cognitive and emotional functions. It is well known, though, that the brain and body are intimately connected and that when various ideas are entertained by the brain, we often feel those ideas in the body. Thus, we can begin to consider the impact of myth not only on the brain but on the body. Anyone who has been anxious about an upcoming tests or important life event knows that anxiety is felt not only in the brain, but in the heart and stomach as well. As Antonio Damasio states in The Feeling of What Happens, the body’s responses are critical in helping us evaluate various ideas and feelings.28 Is it possible, then, that myths can interact with the body in a more direct way? One important way in which myth becomes connected to the body is through the process of ritual. Rituals typically involve rhythmic and patterned activities performed using specific body movements and functions. In the next chapter, we will see how rituals bring myths to life and greatly reinforce their power.


Chapter Ten

THE RITUALIZING BRAIN

WHY RITUAL?

In the previous chapter, we considered how myths have an impact on the human brain and the important relationship between the brain and religious beliefs. However, myths refer primarily to the stories we tell to better understand the world. Myths hit us on a cognitive and an emotional level. But is it possible that they have an even greater impact throughout the entire body and brain? In religion, myths are elaborated within the context of rituals. Rituals are perhaps the most powerful behaviors that humans, in fact almost all animals, can participate in. Moreover, while religion has certainly made great use of ritual, rituals are also found in virtually every facet of human life.

As we discussed in chapter 6, the relationship between ritual and the brain plays a fundamental role in understanding neurotheology. Rituals probably began in the context of mating. Mating rituals are found throughout the animal kingdom and are essential for bringing together two animals of the same species to produce offspring. The goal of the mating ritual was to signal readiness for mating, identify an appropriate mate, and allow two animals to physically come together. In animals, as in humans, mating rituals have many different elements that incorporate visual displays, sounds, smells, and rhythmic movements. This is why a common place for humans to find a mate is at a dance. There are music, lights, smells, and lots of rhythm. These stimuli drive the brain to achieve the goals of the ritual. Since the primary goal of the mating ritual is to lose yourself and become one with another, it makes sense that religious and spiritual rituals would co-opt this process. After all, the goal of the religious ritual is to become one with another—usually the group, God, or the universe. Thus, religious rituals incorporate many, if not all, of the same elements.

The anthropologist Alan Fiske has identified the following as important components of religious rituals1:


A focus on special numbers or colors

Concerns about pollution and purity and consequent washing or other purification

Contact avoidance

Special ways of touching

Fears about imminent, serious sanctions for rule violations

A focus on boundaries and thresholds

Symmetrical arrays and other precise spatial patterns



When considered in the context of ancient mating rituals, these elements make sense. If the ritual is done correctly, mating occurs. If the ritual is done incorrectly, mating fails. The specific elements not only drive the autonomic and limbic areas to peak states but also help with the clear identification of the mating animals. These rituals likely began as part of the mating process and then became incorporated into more and more complex human behaviors, culminating in religious and spiritual rituals.

Why are rituals so powerful? Rituals seem to affect us on many different levels. Most importantly, rituals bring our entire being into the mythic story. We don’t just think about it; we experience it fully. And through this experience, we understand and connect with the world and our beliefs.

Pascal Boyer provides some background on why rituals are so important and have such a powerful effect.2 He describes rituals as having three important components: a sense of urgency, social effects, and use of the supernatural. The sense of urgency refers to the mind-grabbing power of the ritual. It signifies that something important is embedded in the ritual and is likely related to the visceral effects on the autonomic nervous system and the limbic system. The social effects have to do with the ability of the ritual to bring people together. This might be in the form of a wedding or perhaps a larger group ritual such as communion or a bar mitzvah that binds people as part of the process.3 This effect ties in well with the effect of ritual on the parietal lobe’s social areas. The supernatural participation is likely related to the sense of the presence of something greater than oneself, particularly something with a mind or agency. This is probably related to changes in the parietal and frontal lobes.

A sense of surrender, possibly also related to changes in the frontal lobes, seems to be an aspect of many rituals. According to Patrick McNamara, rituals tend to reduce people’s sense of agency and volition.4 During a ritual, they are more likely to give themselves over to the group or to God. He also refers to this as a “decentering process.” Fiske refers to ritual as a “cultural coordination device,” which brings people together within a common cultural system.5 This concept might also support the notion of costly signaling, a potential theory for the evolutionary basis of religion. Rituals can carry a high cost to perform, especially when there are elements that require personal pain. However, the cost of performing the rituals helps ensure that all participants are buying into the group and its belief systems.

Ritual are also a kind of tool or technology, especially since most of the elements are prescribed by someone else.6 And it is important to use the technology appropriately to accomplish the goal of the ritual. Human rituals should probably be considered a “morally neutral technology,” which, depending on the myth in which they are embedded, can either promote or minimize particular aspects of a society, including aggressive behavior. The basic way this happens is through the powerful unifying experience that arises. Rituals likely drive the autonomic nervous system, and then the brain, to experience a deep sense of oneness or connectedness with something else: another animal, God, or the universe. Thus, if a ritual defines the unitary experience that the myth generates as applying only to a limited group, then what one ends up with is the unification of just that group. Feelings of aggression within that group are usually reduced since everyone feels a sense of coming together around a central idea. However, this may serve only to emphasize the special cohesiveness of the group vis a vis other groups.7 The result may be an increase in aggression against other groups, particularly those that follow other myths and rituals. The myth and its embodying ritual may apply to all members of a religion, a nation state, an ideology, all of humanity, or all of reality. Even if a small group engages a myth and ritual that espouse that all humans are one, or are part of a universal consciousness, then the members of the group would feel connected to all other humans. As the scope of the unitary experience broadens, the degree of outward aggressive behavior decreases.

The states produced during ceremonial and religious rituals seem to overlap with some of the unitary states generated by various meditative practices, which we will consider later. However, it is probably not too strong a statement to say that human rituals, including religious ones, provide the “common person” access to the mystical or transcendent.

So how do rituals actually work? Their structure seems to be relatively similar across all types and kinds of rituals. The structure and process of rituals over time ultimately lead to unique changes in the brains of the participants. The brain–ritual connection has important neurotheological implications.

WHAT ARE RITUALS?

All rituals share basic elements that relate to specific brain functions. Some of the early work of Eugene d’Aquili and his colleagues8 helped elaborate these elements:

  1.  Rituals are structured or patterned in terms of movements or vocalizations9

  2.  Rituals are rhythmic and repetitive (to some degree at least); that is, they tend to recur in the same or nearly the same form with some regularity10

  3.  Rituals act to synchronize affective, perceptual-cognitive, and motor processes within the central nervous system of individual participants11

  4.  Rituals synchronize these processes among the various individual participants12

  5.  Rituals can eventually result in a sense of oneness and community with the group or even more powerful feelings of unity with God or the universe13

Let’s explore exactly how these elements relate to specific brain functions in order to gain a better understanding of the relationship between ritual, the brain, and religion.

Rituals are filled with prescribed or patterned movements.14 This means that specific actions or movements must be performed as part of the ritual. We see this in many animal species that perform various movements with their bodies as a way of identifying themselves as a member of the same species, to signal their readiness for mating, and to help select the best mate. In more primitive animals, these rituals can be fairly rigid with very specific movements required throughout the process. In higher animals, such as mammals and primates, rituals can be far more flexible as the brain itself is more complex. Even in higher animals, however, there are certain elements that typically are required, but the specific order and the exactness of those movements are not necessarily the same each time the ritual is performed.

Perhaps the most essential element of all rituals is the rhythmic aspect. All rituals have rhythmic and repetitive elements that can occur both within a given individual, as well as in concert with other individuals.15 Sometimes the rhythmic elements are with one other member of a group or species such as in mating rituals. Sometimes the rhythmic elements involve many individuals. The rhythmic effect of wolves howling can get an entire pack into a howling frenzy. They seem to feed off each other’s vocalizations as they ramp up the volume and the intensity. The same is true of humans; for example, rituals that involve dance can synchronize the participants’ behaviors and responses, eventually leading to a strong sense of interpersonal connection.16

Since the rhythms in rituals are perceived through the senses, rhythms tend to drive brain functions from the “bottom up.” Thus, the rhythm of ritual may be related to music or movements of the body, which drive certain lower areas of the nervous system, ultimately affecting the higher areas of the brain. The first area of the nervous system affected by ritual is the autonomic nervous system. As described in earlier chapters, the autonomic nervous system is composed of two arms: the sympathetic and the parasympathetic. The sympathetic nervous system functions as our arousal system, whereas the parasympathetic nervous system functions as our calming system. Rituals with either rapid or slow rhythms are able to affect one arm of the autonomic nervous system or the other. Very slow rhythms, such as in Gregorian chants, or slow, swaying body movements can increase activity in the parasympathetic nervous system, the calming system. In driving the parasympathetic nervous system, the effects of a ritual are felt throughout the body. The heart rate and respiration slow, energy use decreases, and the body enters a state of calm. Alternatively, very rapid rituals, which can include rapid drumming or frenzied Sufi dancing, drive the sympathetic nervous system. As the sympathetic nervous system turns on, we feel that effect throughout the body with an increase in heart and respiration rates and an overall sense of arousal.

The two arms of the autonomic nervous system typically work in an antagonistic way. When the sympathetic nervous system is activated, the parasympathetic nervous system tends to be suppressed, and when the parasympathetic nervous system is activated, the sympathetic nervous system tends to be suppressed.17 In rituals, activation of the parasympathetic nervous system would theoretically produce a greater sense of calm or even bliss throughout the body of the participant. A very rapid ritual would likely drive the sympathetic nervous system to create a heightened state of arousal and alertness while suppressing a sense of calm.

On an everyday level, we use rapid rituals during certain types of events such as sporting events. When you’re ready to go out and play an intense football game, you want your sympathetic nervous system to be cranked up as high as possible. Rituals with rapid drumming from the marching band, heavy metal rock music, and fans chanting loudly all stimulate the players’ sympathetic nervous system to get ready to play. On the other hand, if you’re trying to get ready for bed, soft, soothing music, dim lighting, and pleasant scents help to augment activity in the parasympathetic nervous system to allow the body to relax and fall asleep.

There is evidence that while the two arms of the autonomic nervous system mutually inhibit each other under normal circumstances, there are times when an intense driving of one side leads to a breakthrough or idiosyncratic turning on of the other side.18 This complex relationship between the arousal and quiescent functions of the autonomic nervous system led two scholars, Ernst Gellhorn and W. F. Kieley, to suggest an autonomic nervous system model of religious experiences, particularly mystical ones.19 They argued that shifts in the autonomic nervous system were responsible for the compelling sense of quiescence or excitement during rituals.

Eugene d’Aquili and I expanded on this model in our approach to these experiences. For example, in a ritual that drives the sympathetic nervous system to a high level of intensity, as the arousal state becomes significantly elevated, the person might experience a breakthrough of the parasympathetic nervous system. The result is that in the midst of highly frenzied activity, the person has a brief experience of profound calm. This may explain how whirling dervishes can increase their physical activity (and sympathetic activity) until they finally collapse with a breakthrough of the parasympathetic side and an experience of profound bliss. Conversely, one might expect that during a prolonged meditation practice that drives the parasympathetic nervous system to create a powerful sense of bliss and calm, at some point a person might experience a breakthrough of the sympathetic nervous system and a profound sense of arousal or ecstasy.

Several research studies have found interesting autonomic nervous system activity during religious and spiritual practices by measuring heart rate variability. Most have shown that meditation practices that elicit relaxation also reduce heart rate. However, a small number of studies have now demonstrated that some of the more active practices, such as loving-kindness meditation, may actually increase the heart rate. But another way of looking at the effects of ritual on the body focuses not on what the heart rate is at a particular time, but how it varies over time. Under normal circumstances, the sympathetic and parasympathetic nervous systems maintain a fine-tuned balance of your heart rate. It does not vary much from moment to moment. During certain practices, particularly meditation, however, heart rate may vary significantly.20 The variation in a person’s heart rate during meditation is greater than when sitting or lying still or performing other activities. The implication of this research is that there may be a kind of simultaneous push-and-pull occurring between the sympathetic and parasympathetic nervous systems. The greater variability in heart rate is a supporting piece of data regarding the relationship of the autonomic nervous system to rituals like meditation practices. This can be extrapolated to other types of religious and spiritual practices that also result in an increase in heart rate variability on top of an overall relative increase or decrease in the heart rate itself. Thus, we might expect that during slow, rhythmic chanting, the heart rate would decrease but the heart rate variability would increase. Conversely, during frenzied religious activity, both the heart rate and heart rate variability would likely increase.

From this perspective, as alluded to earlier, we might expect four different autonomic states to be associated with religious and spiritual rituals or practices:

  1.  There may be a strong parasympathetic drive, leading to profound bliss, which might accompany a myth related to God’s love

  2.  There may be a strong sympathetic drive, leading to a highly excited state, perhaps associated with a powerful feeling of awe

  3.  There may be a strong parasympathetic drive with a breakthrough of the sympathetic system, which might be associated with a powerful sense of arousal in the midst of great calm

  4.  There may be a strong sympathetic drive with a breakthrough of the parasympathetic system, such as when a whirling dervish collapses to the ground after frenzied dancing

We might also consider a fifth possibility in which both the sympathetic and parasympathetic arms of the autonomic nervous system are highly activated, resulting in a state of intense, simultaneous bliss and ecstasy, perhaps related to mystical experiences, which we will consider in chapter 14. These five possible patterns represent nodal points along a continuum of experience. It is also important to note that these do not necessarily reflect a hierarchy of experiences, but rather distinctions in autonomic nervous system balance or tuning during different rituals. Thus, we cannot claim that one state is “better” than another, only that they differ from each other.

We have mentioned that rituals typically represent a bottom-up activation of the nervous system. If rituals begin by altering activity in the autonomic nervous system, we should be able to understand how such changes ultimately become linked to higher-level brain functions. The primary controlling structure of the autonomic nervous system in the brain is the hypothalamus. The hypothalamus helps regulate our basic body functions, such as heart rate, blood pressure, respiration, and digestion, through its influence on the autonomic nervous system. Thus, the pattern of responses that occurs in the autonomic nervous system likely has an effect on hypothalamic function. It should be noted that top-down processes, perhaps like meditation, likewise affect the autonomic nervous system via the influence of the higher cortical areas on the hypothalamus. However, for rituals, the autonomic nervous system drives the hypothalamus, which subsequently affects higher brain structures.

RITUALS AND THE HIGHER BRAIN

The next step in the effect of rituals on the brain most likely relates to the relationship between the hypothalamus and the thalamus and limbic system. The thalamus and, more importantly, the limbic system are associated with our wide range of emotional responses. A frenzied ritual that activates the sympathetic nervous system would likely activate areas of the limbic system, such as the amygdala, that are associated with more intense emotional responses. Calming rituals likewise activate the parasympathetic nervous system. In this way, slow, rhythmic rituals drive the parasympathetic nervous system and ultimately the hypothalamus and limbic areas involved with calm, positive emotions. The point is that the bottom-up process enables us to feel emotions in our mind as well as our body. Additionally, the bottom-up process of ritual is paired with the top-down process of practices like meditation and prayer in which the limbic areas are affected by the higher cortical areas, which subsequently alter activity in the hypothalamus and the autonomic nervous system. So the system works in both directions, depending on the type of practice and its elements. It is just a matter of where in the system you start.

Eventually, rituals activate not only the hypothalamus, thalamus, and limbic system, but through connections with the cortex, cause changes in the higher centers of the brain. Thus, a ritual can be associated with various thoughts, memories, and other ideas that become elaborated as part of a larger mythic structure. McNamara refers to this process as “historical consciousness”; through this process, a person becomes more deeply connected to his or her group, culture, or religion.21 Rituals can drive many different areas of the brain to stimulate experiences associated with various abstract or mythic elements.

It is also possible that changes in the limbic system and the ability to regulate neural information eventually result in altered activity in the parietal lobe, which is involved in our sense of oneness or unity and a loss of the sense of self. This would further foster a sense of community among the participants of a ritual. This sense of unity could also be applied to the mythic story, or even to God or the universe. In religious rituals, people frequently refer to a sense of being connected with God in a total body-and-mind way. In addition, mythic elements and stories can drive our emotional centers and ultimately our autonomic nervous system. Again, this reciprocal interplay between the higher centers of the cortex, limbic system, thalamus, hypothalamus, and autonomic nervous system is crucial to the power of rituals and myths and ultimately to religious experience.

Another aspect of ritual is the identification of specific ideas or images. As previously mentioned, Antonio Damasio has proposed the somatic marker hypothesis, which states that certain areas of the human brain, such as the amygdala, light up when a person sees something of great importance.22 The amygdala activity identifies the importance of the object and then inscribes our experience of it deeply into the memory areas of the brain. Rituals are often associated with certain marked movements or the presence of sacred objects at specific times. For example, in the midst of deep religious singing, the image of a cross might denote a specific idea about the impact of Jesus Christ’s life on that individual. Another aspect could be certain movements such as a specific bow or prostration that occurs in the midst of a ritual, which, through amygdala activation, are identified as important. The marked events that occur during a ritual help further establish the link between the ideas contained in religious myths as experienced through the ritual process.

A variety of sensory phenomena are also frequently part of rituals. We have already considered how our senses might contribute to the overall experience of ritual. For example, researchers have shown that repetitive auditory or visual stimuli can drive neural rhythms in the brain and eventually produce an intensely pleasurable, ineffable experience in humans.23 Further, these repetitive stimuli can bring about intense simultaneous activity in the sympathetic and parasympathetic nervous systems.24

While Pascal Boyer describes specific patterns of unique movements, sensory stimuli, and other specified elements, he goes further to suggest that many of the behaviors in ritual resemble obsessive–compulsive behaviors rather than normal behaviors.25 The relationship between ritual and obsessive–compulsive disorder may help us understand some of the neurophysiological processes involved in both. It may be that obsessive–compulsive disorder is the expression of rituals to an abnormal and intrusive level. As discussed in chapter 8, it is well known that many disorders result from the aberrant functioning of normal brain processes. Emotions of excitement or sadness are important for adapting to the world, but if they become extreme, we may experience mania or depression. It is interesting that a common finding among people with obsessive–compulsive disorder is heightened activity in a structure called the caudate nucleus. This area is a highly dopaminergic area and seems to be involved in both emotions (via the limbic system) and behaviors (via the frontal lobes). The increased activity of the caudate associated with obsessive–compulsive disorder appears to be related to the repeated, compulsive behaviors. Thus, dopamine and the caudate nucleus are probably part of the overall brain system involved with ritual. Rituals are important for making important connections to the world, but they can go awry. In addition, rituals can be co-opted for evil purposes. Rituals have contributed to great hatred and anger. For example, the Nazis used rituals in a highly effective manner, having midnight book burnings and specific rituals for birth, marriage, and death, all with the goal of indoctrinating people into the Nazi belief system.

Rituals also can be related to the instillation or removal of cognitive processes. For example, initiation rites help incorporate a person into the group. But sometimes, practices are antithetical to knowledge, preventing questioning that might disrupt group cohesion. This allows people a sense of greater understanding regarding social interactions or interactions between themselves and the rest of the world. In fact, as Boyer suggests, rituals give people a greater understanding of social relationships, which are frequently difficult to figure out. He further argues that rituals, and their prescribed components, are “snares for thought” because they “activate special systems in the mental basement.”26

Using neurotheology, we can now consider the specific structures of the brain and autonomic nervous system involved in ritual. The autonomic nervous system, the limbic system, and the parietal lobes are all involved. The various elements of a ritual activate these brain areas and ultimately connect the ritual to a given mythic story or concept.

THE MYTH–RITUAL RELATIONSHIP

We mentioned in the previous chapter that myths typically present a problem as a pair of opposites that need to be resolved. The problem presented in a myth is generally not just a cognitive one, but a deeply felt existential problem of the society or person. Resolution usually requires a powerful sense of unity or reconciliation of the opposites. Since rituals typically produce powerful unitary experiences, enacting the myth in ritual form allows for a highly effective personal way of resolving the mythic problem. When the ritual enactment works, the sense of resolution of the mythic problem is vividly experienced by the participants, and the resolution of the otherwise irreconcilable opposites becomes an experienced fact.

Examples of mythic solutions to the God–human opposition include a solar hero, a Christ figure, or a divine kingship. Similarly, good and evil might be unified into a single entity such as “Absolute Good,” which encompasses both good and evil. From the neuropsychological perspective, these resolutions may be caused by a shift in cognitive processes from a binary or reductionist approach to a more holistic way of thinking. It might also be argued that this shift is also seen in brain activity going from the dominant (typically the left) hemisphere to the nondominant (typically the right) hemisphere and involving the parietal lobes, which contribute to a sense of unity and holism.27 Such experiences involving a sudden insight have been shown to result in strong emotional responses.28 This includes the “Eureka” phenomena attributed to Archimedes solving the problem of how to measure the volume of an irregular object by immersing it in water. The story states that Archimedes had a sudden insight when he sat in a bath full of water and watched the water overflow as he sank. By physically becoming the solution, he had a sudden apprehension of the solution. Not only did he have an intellectual insight, but he then went running naked through the town yelling, “Eureka!” (“I’ve got it!”). The important thing about this story is that Archimedes combined a cognitive problem with a physical activity, much as the physical activity of a ritual helps resolve an existential problem.

One recent study of this phenomenon using brain imaging involved presenting a series of problems that required sudden insights to solve.29 In one such task, the test subject is presented with three problem words (pine, crab, sauce) and is tasked with finding a single solution word that can be linked to each of the three problem words (apple: pineapple, crab apple, applesauce). Importantly, the investigators based their analysis not just on solving the problem, but also on whether the test subjects “felt” they had solved the problem with insight. The results demonstrated that the right hemisphere became more active during the insightful solution to the problem.

Religious rituals aim to experientially unite opposites in an effort to achieve some form of understanding or control over what appears to be a completely unknowable and unpredictable universe. The ultimate union of opposites is that of a vulnerable humanity with a powerful, possibly omnipotent, force. Thus, for religious myths and rituals, it would seem that humanity and some “supernatural” power are the ultimate poles of mythic structure. It is this polarity that is the fundamental problem ritual must resolve existentially.

The cognitive–verbal–motor connection is significant when considering the development of ritual behavior in the context of myth. The motor manifestation of cognitive–verbal expression is ordinarily inhibited by the brain. However, it tends to break through in normal individuals when we “talk with our hands.” This may be the case because of the evolutionary advantage we as humans have of using our increased intelligence and cognition to modify outward behaviors. Much of our ability to communicate is not in our words as much as it is in our hands, body postures, and facial expressions.30 The combination of motor activity and verbal expression makes communication much clearer and more powerful.

In a similar way, humans are naturally disposed to act out our myths. However, myths are not acted out using ordinary motor behavior, but via rhythmic motor activity. Humans reach far into the evolutionary past to combine ancient motor behavior with the higher verbal and conceptual brain functions; that is, with myth. Why should we do so? The answer lies in the nature of ritual behavior.

In general, effective ritual can, and usually does, produce the powerful subjective experience of the integration of opposites. During certain meditation and ritual states, logical paradoxes, or the awareness of polar opposites, are presented and ultimately resolved as unified wholes. This experience is coupled with an intensely emotional, blissful, and ecstatic experience. During intense meditative experiences, the experience of the union of opposites is expanded to the total union of self with other. In the unio mystica (mystical union) of the Christian tradition, the experience of the union of opposites, or conjunctio oppositorum, is expanded to the union of the self with God.

Ceremonial ritual, at its most effective, is an incredibly powerful technology whether for good or ill. Further, because of its essentially social nature, it tends to have immeasurably greater social significance than private meditation or contemplation. But meditation and contemplation are rituals that have a unique ability to produce more intense and more extended unitary states compared to the relatively brief flashes generated by ritual. These private practices are solitary experiences that can have immense significance to the individual. Indeed, the significance of meditative states may be of a genuinely transcendent nature, but they are not social experiences, although they may have social consequences.

FUTURE DIRECTIONS

The future study of rituals offers almost endless possibilities. In this chapter, we have considered the impact of ritual on the autonomic nervous system. While there are certainly a reasonable number of studies that have shown such a relationship, a much larger body of work is required to better understand this relationship. Questions include whether and how different rituals affect the brain and body. Slow rituals that activate the parasympathetic nervous system versus fast rituals that activate the sympathetic nervous system would arguably affect the myriad of physiological processes in the brain and body differently. Studies might be able to evaluate the effect of these rituals on the hypothalamus, the autonomic nervous system, and even associated body functions such as immune processes or genomic expression. Another possibility would be to determine whether rituals that have a more visual basis would affect brain structures in a manner similar to or different from those rituals that have a more auditory basis. On one hand, we would expect to find basic differences in the areas of the brain that support each of the individual senses. However, it would be fascinating to know whether more visual rituals tend to result in stronger emotional experiences than those that are more auditory. And perhaps we would find that the combination of both auditory and visual stimuli results synergistic effects.

The intensity of ritual could also be evaluated using current scientific approaches. Our research group has already studied the depth of specific meditation practices that are supposed to result in different levels of experience. We will describe the results in more detail in the next chapter, but one significant finding was that we found clear differences in the brain associated with differences in the subjective depth of the practice.31 Rituals can also induce a variety of experiences, ranging from very mild to very intense. Is it possible to use neuroimaging equipment to determine the difference between a ritual that produces a mild experience and one that induces a much deeper experience.

It is also relevant to explore the differences in rituals across traditions and cultures. On one hand, there are a great deal of similarities between singing rituals in Judaism and Christianity and those in Buddhism and Hinduism. They all involve singing, swaying, and coming together as a group. If we can match up the various elements, it would be interesting to see whether the variations in diverse cultural rituals elicit different responses in the brains of the individuals participating.

Another question I am frequently asked is whether group rituals or individual rituals have a greater impact on the brain. Religions make great use of group rituals, particularly with regard to various sacred services and ceremonies. It is also well known both anecdotally and through several research studies that the effect of a group of individuals on a given participant, especially when performing rituals, can be quite great.32 Some studies have also suggested that the more individuals who participate, the greater the influence on a given individual.33 However, individual rituals, typically prayer and meditation, can be just as, if not more, powerful than group rituals. Most of the early studies in this area, which will consider in the next chapter, explored the effect of individual rituals on the brain. And there are a variety of changes that appear to occur in the brain during individual rituals. To answer the question of how group rituals compare to individual ones, it would be interesting to study whether a prayer such as the Lord’s Prayer has the same impact when repeated by a single individual versus a group. Listening to the prayer being said by others may synchronize with the prayer said by the individual, resulting in a prominent resonant effect.

Several neuroscientific principles support the impact of group rituals on the brain. For example, drumming rituals appear to help synchronize the brains of different drummers. A recent fMRI study explored the brain activity of eighteen women while drumming in synchrony or out of synchrony with an experimenter.34 The women were also given a sociality test after the drumming activity. The results showed that the caudate nucleus in the basal ganglia was activated during synchronous drumming and is associated with prosocial behaviors. Studies like this, exploring the neurophysiological and social effects of religious and spiritual rituals, may be an important part of future neurotheological investigations.

An important discovery has to do with mirror neurons in the brain. Mirror neurons, which appear primarily in the frontal lobes and in the parietal lobes, which support social functioning, reflect in your brain what another individual is doing.35 If you see somebody raise his or her hand, the mirror neurons in your brain will trigger you to raise your own hand. Whether you actually act out this particular neural process depends on a variety of factors. Typically, we suppress the actual behavior; however, certain actions and behaviors are “contagious,” including yawning and smiling. It is difficult to not smile when somebody is smiling at you. It has been argued that mirror neurons play a prominent role in the effect of group rituals on a given individual.36 Observing other people swaying, singing, or praying elicits a similar kind of response in your own brain, and there is evidence that the brains of various individuals can synchronize or resonate with each other.37 In this way, the rhythms of a given ritual can be transmitted across individuals. Unfortunately, no studies have yet specifically confirmed the sense of inter-individual resonance in a large population; however, it is known that the brains of two people can resonate with each other, especially during effective communication.38

It should also be mentioned that future neuroimaging studies could involve not only the study of basic activation paradigms, but also an exploration of more detailed neurotransmitter changes. Studies could explore the effect of rituals on a variety of neurotransmitter systems including oxytocin, dopamine, and serotonin. It would be fascinating to discover which neurotransmitter system is affected most by rituals. And again, since different rituals appear to have different effects, whether they all will have the same or different effects on specific neurotransmitter systems would also be important to determine. With regard to neurotransmitter systems, there are several ways in which such a study could be designed. Studies could use brain imaging technology to explore whether various neurotransmitter systems are activated during a particular ritual. Alternatively, studies could use a kind of “subtraction” technique in which people are asked to perform a ritual before and after being given a medication that blocks a particular neurotransmitter system to determine whether there is a difference in the experience of the ritual depending on the activation or deactivation of a specific neurotransmitter system.

As we will continue to emphasize throughout this book, it is also essential to develop improved techniques for eliciting the subjective nature of experiences, in this case related to ritual, whether during its performance or afterward as a prolonged effect.


Chapter Eleven

RELIGIOUS AND SPIRITUAL PRACTICES

For neurotheology, the study of religious and spiritual practices has been at the forefront of research. The earliest studies that can be attributed to a neurotheological approach typically evaluated brain function in people as they performed practices such as meditation or prayer. Since the early 1990s, more than one hundred research articles have been published exploring the various physiological effects associated with these practices, particularly as they relate to the brain. One of the early criticisms of this work was that religion and spirituality were far more than simply the performance of these practices. This criticism was stating the obvious, however, since anyone pursuing neurotheological scholarship understands the limitations of studying religious and spiritual practices. From a practical point, the study of religious and spiritual practices represents the “low-hanging fruit” of neurotheological research. These practices are far easier to study than many other aspects of religion and spirituality.

There are several advantages to studying religious and spiritual practices as opposed to other religious and spiritual phenomena. The most obvious is that these practices can be initiated at a particular point in time, have a variety of well-defined elements, and produce specific types of experiences at specified times. These factors make the study of religious and spiritual practices much easier than that of many “looser” rituals that occur in church settings, near-death experiences, various emotional or belief-oriented elements of religion, and the influence of various doctrinal ideas on a person’s behaviors. The ability to bring people into a laboratory, put them into a scanner, and have them engage in meditation or prayer makes the study relatively straightforward. Such studies have provided a substantial amount of data regarding the neurobiological correlates of these practices. That being said, there are still a large number of challenges faced by any researcher aiming to explore religious and spiritual practices. Once we review these challenges in more detail, we can consider what we currently know about the physiological correlates of these experiences.

THE CHALLENGES OF BRAIN IMAGING IN RELIGIOUS AND SPIRITUAL PRACTICES

Since neurotheology typically strives to explore the relationship between the brain and religion, the use of functional neuroimaging techniques to study religious and spiritual practices has gained the most interest and produced the most well-known results. Each neuroimaging technique, however, has a variety of advantages and disadvantages that are worthwhile to review. Although we described the general challenges for neurotheological research in chapter 3, it is helpful here to understand the specific challenges of using brain imaging techniques to study religious and spiritual practices and to consider possible future research directions.

While not truly a neuroimaging technique, electroencephalography (EEG), which involves placing small electrodes around the head, is outstanding for evaluating brain function on a moment-to-moment basis. Today, there are EEG caps made of elastic that can be placed over the head so that the electrodes are all in the right spot. Electroencephalograms record electrical activity in different parts of the brain, with the output consisting of a bunch of wavy lines (figure 11.1). The size and frequency of the waves tell us something about the state of the brain. Alpha waves are slow and generally associated with restfulness or early stages of sleep. More rapid rhythms are associated with movement and wakefulness. Many of the early studies of meditation practices, dating back to the 1960s, used EEG as a way of evaluating the brain during these practices looking for specific patterns or frequencies.
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FIGURE 11.1.  Electroencephalogram (EEG) pattern in a normal individual reflecting the electrical waves in individual leads. These waves can be quantified for frequency and power during various religious and spiritual practices and states.

Electroencephalography has several significant advantages. To begin with, it is relatively portable and hence can be brought to many locations where religious and spiritual practices are performed. To paraphrase the famous quote, “If the mountain will not come to Muhammad, then Muhammad must go to the mountain,”1 the EEG can actually go to Muhammad. Therefore, a study participant does not necessarily have to come into a hospital setting to perform the practice; rather, the practice can be observed in its natural environment. This has the advantage of allowing the person to be in an environment that is more conducive to the performance of the practice and the subsequent experiences it might help to generate. Because EEG simply requires small wires to be placed onto the head, a person can also be in a variety of different positions while undergoing EEG. For example, EEG could evaluate the same person doing both sitting and lying meditations. Arguably, EEG could evaluate people while they are moving about, such as during a walking meditation. However, movement can interfere with the signal produced by the EEG machine and hence could confound the ability to adequately evaluate the electrical activity.

Perhaps the greatest benefit of EEG is its ability to evaluate brain function continuously so that a change that occurs would be detected immediately. Furthermore, recordings can be performed throughout the entire duration of a given practice, whether five minutes of five hours. This is important because it allows investigators to evaluate changes that occur throughout the dynamic process of these practices. Throughout a meditation session, a person’s subjective experiences continue to change as the practice progresses. Using a technique such as EEG, which can evaluate all of these changes, could be valuable in determining the dynamic elements of the practice. Another advantage of EEG is the recent development of quantitative EEG and spectral EEG. Taken together, these techniques allow for the ability to more specifically map the location of various electrical signals. A final advantage of EEG is that it is relatively low in cost. This would allow for many more study subjects to be evaluated for any given study, or a number of people could be studied simultaneously to evaluate group practices.

Electroencephalography could also be helpful in evaluating group rituals by “hooking up” an entire group of people, or at least a subset of the group, who are performing a particular ritual. Electroencephalography could look at whether the rhythmic electrical patterns of different people’s brains seem to synchronize into a similar rhythm. It would be fascinating to show that in a given ritual, all participants eventually end up in an alpha rhythm in their brains’ electrical patterns, especially if they tend to enter that pattern at a similar time. If the study were designed carefully enough, we might even be able to see a complete synchronization of EEG waves across individuals in the performance of a given ritual.

Electroencephalography also has several disadvantages, the most important being is its lack of spatial resolution. In spite of the advances of spectral EEG, there are substantial limitations in the overall ability to localize where electrical changes are coming from. This is particularly the case when exploring more central structures such as the basal ganglia or the limbic system, which are important in religious and spiritual practices. Since the electrical leads are placed only on the scalp, it is difficult to determine where that electrode is receiving electrical signals from, especially if they originate from deep inside the brain. There are also a variety of artifacts that can be introduced, including those related to natural body rhythms such as heart rate and respiration, body movements, and random variations.

Ultimately, studies and systematic reviews of EEG findings during religious and spiritual practices have generally demonstrated helpful albeit somewhat confusing results. For example, a systematic review of mindfulness meditation found that the most consistent finding across these studies is increased alpha and theta activity (each relating to different frequencies of activity), which signifies a state of relaxed alertness.2 These electrical patterns are most commonly observed in the frontal regions, but this was not found in all studies.3 And the pattern of when these different electrical changes occur during the meditation practices was also found to be variable.4 One of the main problems with EEG studies, as with all meditation studies, is that there are so many different types, and each might be associated with different physiological processes. In the end, EEG certainly has potential as a technique for studying religious and spiritual practices. However, in order to determine specific neurophysiological changes, particularly in deeper structures, other neuroimaging techniques must be considered.

THE CHALLENGES OF USING MRI FOR STUDYING RELIGIOUS AND SPIRITUAL PRACTICES

Functional MRI (fMRI) is perhaps the workhorse of the field of cognitive neuroscience, a field that has exploded over the past twenty years primarily owing to the development of fMRI with its ability to explore virtually all brain-related processes. Early studies explored basic sensory phenomena, such as visual and touch perception, and motor processes, such as moving a finger or reaching for an object. In recent years, highly complex cognitive processes related to morality, love, and spirituality have been studied. Functional MRI has many advantages for studying religious and spiritual practices.

To begin with, fMRI has excellent spatial resolution so that changes that occur in a variety of relatively small structures, even smaller than a centimeter, can be readily evaluated. And imaging can identify activity in structures throughout the brain, even deep inside. In addition, while not quite as good as that of EEG, fMRI has excellent temporal resolution. Images can be acquired over several seconds so that dynamic changes occurring throughout a particular practice can be evaluated. Further, just like EEG, a subject could be scanned during the entire extent of a given practice to assess evolving changes and observe the areas of the brain that are activated initially, during a consolidation phase, and during some peak or concluding phase.

In order to generate images using fMRI, there are a variety of techniques typically referred to as sequences. The sequences allow for different functional parameters to be measured while a person is performing a practice. Most fMRI study paradigms begin with an initial structural MRI. Although this is not reflective of specific function, a number of recent studies have explored the association of structural measures, particularly brain volume, with the long-term performance of these practices.

A recent group of studies has compared the brain volumes of people who meditate frequently to those who do not meditate. These studies used MRI to measure the size of specific structures in the brain such as the frontal lobes. Brain volume is an interesting thing to measure since it reflects the general health of the brain and changes slowly over time. Typically, the brain increases in size until about the age of twenty years and then declines in size until death. Trauma to the brain or certain diseases, like Alzheimer’s disease, cause a more rapid decline in brain volume.

Virtually all these studies have shown that long-term meditators have thicker, or larger, brains than nonmeditators. The area that is particularly larger is the frontal lobe, which makes sense since meditation practices that involve heightened concentration activate the frontal lobes.5 An analogy to this is weightlifting: The more you lift, the bigger or thicker the muscle becomes. And it becomes stronger, too. It might work the same way with the brain. The more you “lift weight” with the brain through a practice like meditation, the bigger and stronger it becomes. Of course, it might be more complicated than this.

When these studies first came out, I was asked about the meaning of the difference between meditators and nonmeditators. “There are two possibilities,” I said. “Either their brains got bigger because they had done years and years of meditation, or their brains were always bigger than the average person, and something about having a bigger brain makes a person more likely to do meditation and enjoy it.” Here we have the old “chicken or egg” question. The only way to know for sure which came first is to do a longitudinal study and scan people over time. Researchers are starting to do this type of study,6 but since brain volume changes slowly, it could take years for results to emerge.

After the anatomical images are acquired, the subject is scanned for brain function while doing various practices. Sequences that may be used for measuring brain function include blood-oxygen-level-dependent (BOLD) imaging and arterial spin labeling (ASL).7 In BOLD imaging, the scanner continuously tests the level of oxygen in various parts of the brain. The idea is that when a certain part of the brain becomes activated during a task like meditation, blood flow increases to that area, which alters the level of oxygen present there. This change in the oxygen concentration of the blood can be detected using the BOLD signal to determine which areas of the brain have become activated or deactivated. However, BOLD fMRI is typically more accurate and sensitive for detecting activations rather than deactivations. This could be a limitation of fMRI since it is possible that religious and spiritual practices might result in important increases or decreases in brain activity. However, as a technique, BOLD imaging is excellent for determining dynamic changes in the brain associated with these practices.

Arterial spin labeling works by sending a radiofrequency pulse to the blood at the level of the neck, which is then observed as it moves up into the brain.8 An image can then be acquired to determine how much blood goes to different parts of the brain. In this way, ASL provides a map of blood flow, which, like BOLD imaging, can show areas of increased or decreased activity. An advantage of ASL is that it is quantitative in that it can provide information regarding the actual amount of blood going to particular brain areas, whereas the BOLD technique produces a result that is always relative.

Studies that report relative activity changes in the brain make for difficult interpretation. An area showing increased blood flow, for example, could be the only area experiencing such an increase, or it could be an area where blood flow has remained the same while other areas experienced a decrease. Or it could be that blood flow has increased throughout the entire brain, but in this area more than any other. Thus, using quantitative, rather than relative, brain scan approaches makes it easier to understand what is really going on.

Our research team has used each of these fMRI approaches to investigate religious and spiritual practices. For example, one of our studies looked at two practices, the Kirtan Kriya and Shabad Kriya meditations, from the same tradition, Kundalini Yoga. As mentioned in chapter 8, the Kirtan Kriya meditation requires an individual to repeat four separate sounds, sa, ta, na, and ma, while touching the fingers in succession. The Shabad Kriya meditation also focuses on these sounds, but with more emphasis on breathing in specific ways, and is typically deeper than Kirtan Kriya. In our study, we were able to correlate the degree of brain changes in the frontal lobe, insula, and temporal lobe with the depth of the meditation practice.9 This helped us develop a neurophysiological model of religious and spiritual practices.

One of the more recent developments in MRI imaging has been the use of what is referred to as resting BOLD imaging. In these studies, the BOLD signal is measured while a person is at rest, rather than during a particular activation state such as meditation or prayer. These resting-state studies can allow researchers to detect what is called functional connectivity between different structures of the brain. This technique measures which structures vary together in a similar way and has implications in terms of how different parts of the brain interact with each other. A number of studies have now shown that these connectivity patterns are altered during various disease states and are affected by specific practices like meditation and prayer. Specifically, increased functional connectivity between the frontal and parietal lobes is associated with attention-based practices, and increased connectivity between the frontal lobes and the social areas of the brain is associated with loving-kindness practices that involve thinking loving thoughts of others.10

Another recent development with MRI has been the development of diffusion tensor imaging. Diffusion tensor imaging evaluates how fluid, particularly water, diffuses across different areas of the brain. This technique has been highly useful for assessing the actual neural connections between different brain structures. Elaborate maps of the connecting fibers between different parts of the brain have been developed and studied in a variety of normal and pathological states. A few studies have now begun to use diffusion tensor imaging to explore the effects of meditation practices. These studies have shown that meditation affects the connecting fibers between structures such as the thalamus, insula, amygdala, hippocampus, and frontal lobes.11 Such studies might ultimately contribute to our understanding of any clinical effects these practices may have. For example, if a meditation practice reduces anxiety, perhaps we will see changes in the connecting tracks between the frontal lobes and the limbic system, since the frontal lobes can help regulate the anxiety produced within the limbic areas.

The final type of MRI currently available is referred to as magnetic resonance spectroscopy (MRS). This type of imaging provides a way of evaluating the chemical signature in different parts of the brain. By focusing on several different types of atoms, MRS evaluates the concentration of specific substances within the brain. Molecules that relate to energy production such as adenosine triphosphate, various antioxidants such as glutathione, and even the concentration of neurotransmitters such as gamma-aminobutyric acid (GABA), can be explored through MRS. Several studies have used MRS in the evaluation of religious and spiritual practices.12 Such studies can be helpful in determining the chemical signature related to these practices. The main disadvantage of MRS, however, is that while you can look at the whole brain, one typically has to focus on small areas in order to isolate a chemical signature.

Studies with MRI also have some general disadvantages when it comes to studying religious and spiritual experiences. The primary disadvantage of MRI is that the person must be in the scanner while he or she is performing the practice being studied. This means lying in a confined space unable to move one’s hands or legs much, with the head strapped down, in the presence of approximately 110 decibels of knocking noises. Clearly this is not a very conducive environment for performing spiritual practices or having religious experiences. That being said, a growing number of studies have used MRI to evaluate meditation and prayer practices and have done so successfully. However, a critical question is whether any practice, as measured in the MRI scanner, is comparable to the same practice performed in a more typical religious or spiritual setting. Clearly, a prayer practice performed in a church, synagogue, or mosque is much more likely to elicit a profound religious experience than in an MRI scanner. As my colleagues and I often joke, many people feel a great need to pray or meditate in the MRI scanner, usually to overcome the anxiety of participating in a research study and the claustrophobic feeling of being in the “torpedo tube.” So maybe an MRI machine is as good a place as any to meditate.

The MRI scanner also constrains the ability to study certain practices that require different body postures or movements that cannot be performed within the confines of an MRI scanner. A practice such as speaking in tongues, which may involve hand movement, swaying, and rocking back and forth, clearly cannot be performed well, if at all, in an MRI scanner. Even more subdued practices like meditation frequently require postures such as being seated in the lotus position that cannot be performed in an MRI scanner. Thus, MRI scanners are primarily useful for the evaluation of practices that can be performed while lying down and remaining still. Given the noise of the MRI environment, it is also difficult for a person to listen to spiritual music or to be guided in prayer by a spiritual leader. Again, this has the disadvantage of making the performance of a number of practices very difficult. In our study of the Kirtan Kriya and Shabad Kriya meditations, participants reported something interesting. They said that the noise of the scanner had a rhythm more compatible with the rhythm of Kirtan Kriya than Shabad Kriya. Thus, it was initially harder for them to perform the Shabad Kriya meditation.

Another issue with MRI studies is that the practices being studied typically require being repeated or performed over a prolonged period of time; however, many meditation studies using MRI ask participants to meditate for just a minute or two at a time with short breaks in between.

A further challenge of studying religious and spiritual practices, which tends to apply to all scientific research, has to do with the number of subjects required to obtain significant results. Studies of meditation and prayer practices ideally require fifteen to twenty subjects, all performing the same task in the same way in the same amount of time, to adequately demonstrate the areas of brain activity that are significantly associated with the performance of the practice. There are two issues with this. One is simply the difficulty of obtaining a large enough group of participants who perform the same practice the same way. Religious and spiritual practices are not like mathematical tasks that require a single approach to be successful. How people perform a meditation or prayer may not be identical across individuals, making comparisons of changes in brain activity difficult. This leads to the second issue, which is inter-subject variability.

An important aspect of religious and spiritual practices and experiences is that they occur on an individual level. What one person feels as spiritual may be completely different from what another person feels. Praying the Rosary may be a very automated process for one person and deeply religious for another. It is in this regard that MRI studies have a disadvantage, as they are unlikely to be able to determine differences that occur within an individual.

One final disadvantage of MRI is that most of the activity changes observed are related to changes in blood flow or the oxygen content of blood. Although blood flow is a good marker of brain activity, it is actually several steps removed from the actual activity occurring at the neural level. An entire cadre of neurotransmitters is used for communicating between neurons, but an MRI cannot detect the depolarization of nerve cells or changes in neurotransmitter activity. All an MRI can determine is changes in blood flow. There have been a few studies looking at changes in neurotransmitter activity during religious and spiritual practices, but these have all been conducted with techniques other than MRI. Of the MRI techniques, only magnetic resonance spectroscopy allows one to determine the concentration of different neurotransmitters, but this technique is limited in its ability to determine where those neurotransmitters are and whether they are binding to receptors and causing consequent changes in brain function. For that type of information, we need to turn to positron emission tomography (PET) or single-photon emission computed tomography (SPECT).

THE CHALLENGES OF USING PET AND SPECT FOR STUDYING RELIGIOUS AND SPIRITUAL PRACTICES

The other main field that uses functional brain imaging is nuclear medicine, which uses both the PET and SPECT techniques.13 In each, a radioactive tracer that follows part of the body’s physiology is injected into a person. These types of imaging techniques have been particularly useful for evaluating brain metabolism by radioactively labeling glucose, cerebral blood flow by labeling water, and a whole variety of neurotransmitter changes by applying a radioactive label to a molecule handled in a manner similar to natural neurotransmitters. SPECT imaging also allows for the measure of cerebral blood flow through the use of two radioactive tracers that follow blood flow in the brain. These tracers typically diffuse across the blood–brain barrier and hence accumulate in certain brain areas in relation to the amount of blood flow into various areas. A number of studies have used PET or SPECT imaging for the study of religious and spiritual practices.

Our research group has made extensive use of SPECT imaging in the evaluation of various religious and spiritual practices.14 Our earliest meditation and prayer studies were performed using SPECT imaging, and we have even scanned a few famous people like Morgan Freeman while doing a meditation practice. These studies have helped map which parts of the brain are activated and deactivated during meditation and prayer practices.

One of the primary advantages of SPECT imaging in this context has to do with the environment that you can create for the individual participant. As mentioned, SPECT studies of cerebral blood flow require the injection of a radioactive tracer that follows blood flow in the brain. A SPECT study can be set up in such a way that an intravenous catheter is placed in a participant’s arm before beginning the practice being studied and then run away from the individual so that the participant has a great deal of flexibility for both movement and position. In order to capture a particular brain state, the researcher injects the radioactive material through the intravenous line at a given time point.

What is important about the SPECT blood flow tracers is that at the time of injection, they enter the blood stream, circulate for several minutes, and then go into the brain. Once in the brain, the tracers undergo a metabolic process that prevents them from leaving. The result is the ability to capture a “snapshot” of brain activity more or less at the time of injection. Whatever a person is doing for the two or three minutes right after the injection determines where the tracer goes. Once it is in the brain and locked in place, whatever else the person does has no impact on the brain scan. After a period of time, the person is moved into the brain scanner to determine where the radioactive material went. It is not unlike taking a picture with an old-fashioned camera that deposits an image on film but requires developer to be seen. When the shutter of the camera is open, whatever the camera is pointed at is what ultimately appears on the film. In much the same way, SPECT imaging captures a snapshot of the brain at the moment of the injection.

In our lab, we have performed SPECT analysis on people performing a variety of religious and spiritual practices, from meditation to prayer to speaking in tongues to mediumistic trances.15 After the practice had concluded, we would bring them into the scanner to take a picture of what their brain was doing at the moment of injection—at the moment they were performing the practice. Thus, the great advantage of SPECT over MRI is that study participants can perform their practice more naturally in terms of body position, posture, and movement.

The main downside of SPECT imaging is that its temporal and spatial resolution are relatively low compare to fMRI. The spatial resolution for MRI is typically two to three millimeters (about the size of a pea), whereas for SPECT imaging, the spatial resolution is about eight to ten millimeters (about the size of a cherry). Thus, SPECT imaging has difficulty resolving very small structures. The temporal resolution of SPECT is also suboptimal, at about two to three minutes. Whatever a person is doing during those two or three minutes is what gets captured on the brain scan. If at the moment of injection someone knocks over a chair in the research room and completely disturbs the meditator, then what will be captured on the brain scan is the two or three minutes of the person being awoken from his or her meditation, dealing with the distraction, and then trying to get back to the meditation.

There is another problem with regard to the temporal resolution of SPECT: It is a one-shot deal. Once the tracer is injected, it will capture whatever a person is doing at that moment in time, and the process cannot be repeated until the tracer dissipates (or decays), which can take a number of hours. So just one or two states can be captured during a given day. Therefore, it is imperative to know precisely when the injection should occur during a given practice.

In our studies, we typically had extensive discussions with participants to find out exactly when they would be achieving specific states during their practice. Of course, this is more obvious in some practices than others. In a silent meditation practice, it is very difficult to know when to inject since the researcher does not know what is going on inside the person’s brain. But when a person is speaking in tongues, it may be much easier to know when to inject since you can hear the person’s vocalizations. Another downside of both SPECT and PET imaging is that they involve some radioactive exposure. Although the amount is rather low, it is not zero. Thus, researchers must ensure that subjects understand what is involved so that they can give appropriate consent. PET imaging is similar to SPECT imaging in that a radioactive tracer is injected into a person. Different tracers have different advantages and disadvantages. The most commonly used radioactive tracer for PET imaging is fluorodeoxyglucose (FDG). PET imaging with FDG measures cerebral glucose metabolism through the injection of a small amount of radioactive sugar into the body. The spatial resolution of PET is typically quite good, comparable to fMRI. However, the temporal resolution is twenty to thirty minutes, which is the time it takes for the tracer to adequately be taken up in the brain. This is problematic for the study of religious and spiritual practices as the scan reflects what a person is doing over a twenty-to-thirty-minute period. Thus, if a meditation practice typically lasts about a half hour, you would have to inject the person at the beginning of the practice to capture all the brain changes that occur throughout the practice, and everything that happens during that half hour is combined into one scan. Imaging with radioactively labeled water, which has a very short half-life of two minutes, can be used to capture brain changes with a temporal resolution of two to three minutes. However, like MRI, this technique requires a subject to be performing the practice while in the PET scanner. Further, the tracer is very difficult to make.

Perhaps the greatest potential advantage of both PET and SPECT imaging is the ability to evaluate an entire range of neurotransmitter activity levels. As there have been very few neurotransmitter studies of religious and spiritual practices, this would appear to be an entire area of neurotheological research that could be expanded over the next ten to twenty years. Physiological models of religious and spiritual practices frequently focus on the overall activity of specific structures. However, the model we will consider next details possible changes occurring at the neurotransmitter level. Some have argued, for example, that the dopamine system plays an important role in religious and spiritual practices. The theoretical basis for this lies in the association of dopamine with the reward system of the brain and relates to the highly positive emotional effects of religious and spiritual practices. To date, there is one PET study that has shown an increased release of dopamine during a yoga meditation practice.16 Other studies have also suggested a relationship between dopamine and religious and spiritual activity. For example, in Dean Hamer’s book The God Gene, Hamer describes the correlation between one particular gene and what he refers to as feelings of self-transcendence. The gene involved in this association codes for a specific receptor that regulates the amount of dopamine and serotonin in the brain.17 Several other scholars have also linked dopamine levels to religious and spiritual perspectives.18 Interestingly, a study of people with Parkinson’s disease showed that changes in religious beliefs depended on the side of the body more affected by the disease.19

We might consider scanning the brain for other neurotransmitter activity during spiritual practices, such as serotonin (involved in the regulation of mood and positive emotion), endorphins (associated with feelings of euphoria), and GABA (the primary inhibitory neurotransmitter in the brain). For example, one magnetic resonance spectroscopy study showed higher levels of GABA associated with meditation practices.20 The release of GABA may contribute to the regulation of neural information between different brain structures, which might ultimately result in intense experiences such as the feeling of absolute oneness. Future studies using PET, SPECT, and MRS could be very helpful in elucidating the relationship between the different neurotransmitters and these practices.

While the study of neurotransmitters would likely yield some highly valuable results, as with all imaging modalities, there are certain disadvantages. On a technical level, the ability to quantify neurotransmitters, even with PET and SPECT, is often difficult. Tracers that bind different neurotransmitter receptors are usually nonspecific, thus also binding to other receptors or molecules. Sometimes these tracers go to areas that are difficult to observe or bind with such low amounts that they cannot be easily detected. A great deal of research has gone into evaluating the best ways of studying different neurotransmitters in general, and these approaches could be applied to the study of religious and spiritual practices. It will also be essential, as with other imaging modalities, to more effectively correlate the subjective elements of religious and spiritual experiences and practices with changes observed on brain scans. And it may also be valuable to understand the difference between neurotransmitter changes associated with religious and spiritual practices themselves as compared with religious and spiritual beliefs or perspectives.

STUDY PARADIGMS FOR EVALUATING RELIGIOUS AND SPIRITUAL PRACTICES

Given our discussion of the various imaging modalities available for the study or religious and spiritual practices, the next crucial question from a neurotheological perspective is how best to design studies exploring these practices. Most studies to this point have evaluated practices during their performance. An individual subject comes into the research laboratory, undergoes some type of baseline evaluation, and then performs a particular practice during which he or she is observed. This was a common approach in our lab using SPECT imaging: We obtain a scan of the subject’s baseline brain state, and then we obtain a second scan while the subject performs the practice being studied. The difference between the baseline and the practice scan helps us understand which areas of the brain that are turned on or off during that specific practice. While this is a simple model, there are many issues that need to be considered in terms of executing such a study and also in terms of the future development and interpretation of results.

One crucial question with regard to this study paradigm is, what is the best comparison state for a given practice? The primary goal of these studies is to observe what is going on during the practice, especially any kind of spiritual component as opposed to cognitive, motor, or emotional elements. Thus, it is essential to understand what the practice is being compared to. The ideal approach is to try to use a comparison state as similar to the religious or spiritual practice as possible with the exception of the religious or spiritual component. For example, if someone is performing a prayer practice in which they read the prayer from a book, then the best comparison state may be reading a nonreligious passage in a similar way. If, on the other hand, the prayer practice is performed through the person’s own volition such that they simply recite the prayer internally, then the baseline condition may be to have the person internally recite some other type of passage. Some studies, for example, have compared the reading of religious passages to the reading of fairy tales.21 Both are well known to the subject, but one has religious content whereas the other does not. For a meditation study, a good comparison might be simply resting quietly without thinking about anything in particular.

One amusing story from our first research studies on meditation came when we were deciding on the best comparison state for our Buddhist meditators. I told our first participant that what we wanted him to do for the comparison state was to simply rest quietly and clear his mind of all thoughts. The person immediately said that what I was describing was just a different form of meditation that he practiced. So, would it be better to compare one meditation practice to another meditation practice or to compare a meditation practice to some other type of baseline activity? In fact, it might be ideal to compare one practice to several different baselines or comparison conditions, including a full resting state, as well as other related practices. Another difficulty determining the ideal comparison state is determining the “active ingredients” of a given practice. When evaluating prayer, is it the words that are used, the movements of the hands or body, the mental concentration, or the intense emotions associated with the religion that ultimately define the practice? And how many of these variables can be accounted for in various comparisons states?

A further challenge is determining the most appropriate subjects for these studies. We have often wondered whether it is best to take highly advanced practitioners, intermediate-level practitioners, novice practitioners, or all types. Arguably, the brains of each of these types of individuals, as well as their abilities to perform the practice, could be vastly different. Studying each type of individual could be valuable in furthering our understanding of the effect of religious and spiritual practices on the brain. However, there are often limitations in the number of subjects that one can study, particularly related to funding restrictions. Even if one were to determine some criteria for subject selection, such as having performed the practice for at least fifteen years, the criteria may still not capture the best subjects for the study. Simply because someone states that he or she has been performing a practice for many years does not necessarily make him or her an expert. Perhaps it is more important to understand the intensity that a person experiences during the practice. Or it may be that relatively novice practitioners feel that they experience great effects during the practice because it is so new to them, whereas expert practitioners experience more subtle effects because they have been doing the practice for so long.

There is also the challenge of having participants perform the practice effectively in a laboratory or imaging setting. A relatively novice practitioner may struggle more with performing the practice while in an MRI scanner compared to a person who is highly experienced. On the other hand, expertise may have nothing to do with whether an individual can perform the practice effectively in a research setting. And as with all research studies, other variables must also be considered, including those related to gender, level of educational attainment, socioeconomic status, ethnicity, and psychological and medical history.

In spite of all of these, and many other, challenges, there has been a substantial amount of research that allows us to at least construct some useful models of religious and spiritual practices. These models can help us understand the biological underpinnings of religious and spiritual practices and their associated experiences. More importantly, these models can become a foundation from which to explore the many questions still left unanswered.

NEUROPHYSIOLOGICAL MODELS OF RELIGIOUS AND SPIRITUAL PRACTICES

There have now been over one hundred neuroimaging and physiological studies been performed on people engaged in religious and spiritual practices. With that in mind, I would like to provide an up-to-date perspective on what might be happening in the brain and body when people perform such practices. Although there is still much to learn, there seems to be some coherence regarding the brain areas that might be involved and how they interact with each other in some dynamic fashion. We can thus begin constructing a model of the neurophysiological system of structures and functions associated with religious and spiritual practices.

It is important to note that these practices can involve a number of brain regions depending on whether they evoke thoughts, feelings, emotions, or behaviors. The richness and diversity of religious and spiritual practices speaks to the idea that it is not just a single part of the brain that becomes involved during these practices. Many parts of the brain become involved in an integrated system. How any given practice initiates or enters into this system may depend on a variety of factors. A practice that involves concentration may start by activating the frontal lobe, whereas a practice that involves dancing may start by activating the motor areas. Depending on other aspects of the practice, the various elements incorporated, and the end experience or goals, we might see different parts of the brain involved in different ways.22

Our model begins to some extent with the autonomic nervous system, which we discussed in chapter 10. All these practices affect the autonomic nervous system in one way or another. Some practices turn on the parasympathetic nervous system, yielding a profound sense of calm and bliss, whereas other practices turn on the sympathetic nervous system, providing a strong sense of arousal or ultimately ecstasy. Through ritual practices, the autonomic nervous system might be affected more from a bottom-up approach from the body’s movements or music. Eventually, the changes in the autonomic nervous system may affect the hypothalamus, limbic system, and cortex.

When we consider religious and spiritual practices such as meditation or prayer, we are generally referring to a top-down approach to activating this overall system. Let’s consider how this model might work for a basic prayer practice called centering prayer. Centering prayer is a contemplative prayer practice that derives from the Christian tradition and was first described in the fourteenth-century text The Cloud of Unknowing.23 The ultimate goal of the practice is to bring the individual into the presence of God.24 As mentioned in chapter 1, one of my lab’s earliest SPECT neuroimaging studies involved a group of Franciscan nuns performing centering prayer. The practice consists of focusing attention on a particular prayer or phrase from the Bible. The practice does not involve repeating the prayer, like in a mantra meditation, but rather focusing on the prayer and meditating on its meaning. Usually, the person identifies a particular prayer that will help them feel connected to God. The person typically sits comfortably with the eyes closed, keeping his or her awareness on the prayer. The focus is on all the thoughts, perceptions, feelings, images, and memories that the contemplation evokes. The practice can last anywhere from twenty minutes to several hours. As the practice continues, the spiritual state deepens until the point at which the person feels intimately connected to God. The nuns would describe this by saying, “I opened myself to God’s presence.”

In considering the neurological underpinnings of such a practice, we can follow the process from initiation to conclusion, focusing on what the person is doing as well as what he or she is feeling. As with many practices, centering prayer begins with the initial focus of attention on a particular object, in this case a prayer or phrase from the Bible. Brain imaging studies have shown that purposeful acts and tasks that require concentration are associated with increased activity in the prefrontal cortex, particularly in the right hemisphere.25 Another structure adjacent and connected to the prefrontal cortex is the anterior cingulate gyrus, which is also involved in focusing attention26 and regulating mood. So we start our model of centering prayer with the subject’s initial focus on the prayer and an increase in frontal lobe activity. Our study of the Franciscan nuns, as well as a number of other meditation studies, has corroborated this part of the model.27

Once the frontal lobe activity increases, it needs to let other parts of the brain know what is happening during the prayer practice (the frontal lobe does this for many concentrative or purposeful activities). This probably happens by the prefrontal cortex activating the thalamus.28 Remember that the thalamus is a key relay station in the brain, turning some areas on and others off. An important effect of the thalamus is to regulate the flow of sensory information going to specific areas of the brain such as the parietal lobe.29 In fact, when the thalamus is excited by the prefrontal cortex, it can release GABA, which blocks or suppresses neural activity getting into the parietal lobe.30 We have found a correlation between changes in the frontal lobe, thalamus, and parietal lobe supporting such a network. This increase in GABA would block sensory information getting into the parietal lobe, meaning that fewer distracting outside stimuli would arrive in the visual cortex and parietal lobe, resulting in an enhanced sense of focus for the practitioner.

Perhaps more importantly, one of the parietal lobe’s main functions is to take all the sensory information we receive and give us a spatial representation of our body within the world.31 I have sometimes referred to the parietal lobe as an “orientation area” since it gives us a sense of our self and how that self relates to, or is oriented to, the world. A blocking of sensory information (also called deafferentation) into this area during religious and spiritual practices should be associated with some important subjective experiences. Namely, decreased activity going into the parietal lobe should be associated with a decrease in the sense of self and a blurring of boundaries between the self and the world. Such an experience might be described as a sense of connectedness or oneness. Depending on the mythic and ritual elements involved, that sense of oneness could be with a group of people, God, or everything in the universe. In the case of the Franciscan nuns, they felt intimately connected to God during their centering prayer practice, and during this practice, we saw a drop of activity in the parietal lobe.32 We have seen similar decreases in other practices associated with the loss of the sense of self and feelings of unity.33 However, we have also observed increased parietal lobe activity in during practices in which a person does not lose his or her sense of self. For example, in some Christian practices, it is important to maintain the sense of self in relation to God. Such experiences are associated with increased parietal lobe activity.

It should be noted that while these changes are occurring among the frontal lobe, thalamus, and parietal lobe, the frontal lobe also communicates with the dopamine system via the basal ganglia. One PET study found increased dopamine levels during meditation practice.34 Since dopamine is part of the reward system and generally makes us feel happy or even euphoric (as with cocaine), it would make sense that centering prayer, with its positive emotions, would also be associated with a release of dopamine in the brain.

Since religious and spiritual experiences like centering prayer are associated with powerful emotions, it would make sense that the limbic system would be particularly involved in these experiences.35 One of the most important structures in the limbic system is the amygdala, which is involved in many intense emotions, both positive and negative. For example, studies have shown increased activity in the amygdala when people experience fear and happiness. Perhaps the best way to think about the amygdala is that it is activated whenever something of motivational importance enters our brain. So if a tiger crosses our path or if a loved one calls us, the amygdala lights up telling us there is something important to pay attention to. Religious and spiritual practices result in powerful emotional experiences, and thus it is no surprise that the amygdala would be activated during them. Studies have shown amygdala activation during intense spiritual practices such as speaking in tongues.36 However, studies of practices that result in feelings of relaxation or calm, such as mindfulness meditation, tend to show decreases of activity in the amygdala.37

Another key structure of the limbic system is the hippocampus, which generally plays a role in modulating activity in different brain areas in the cortex, as well as the amygdala and hypothalamus.38 The hippocampus probably stimulates brain areas using glutamate and inhibits brain areas using GABA. The hippocampus is likely involved in helping to block sensory information going into the parietal lobe and in enhancing the concentration functions of the prefrontal cortex via the dopamine system.39 The hippocampus greatly influences the amygdala, and together they are able to produce a complex repertoire of emotions and thoughts. In fact, there appears to be a reciprocal interaction between the amygdala and hippocampus, and both areas have been found to be affected by religious and spiritual practices.40

The hypothalamus is extensively and reciprocally interconnected with the hippocampus and amygdala. The amygdala can stimulate the hypothalamus to activate the parasympathetic system, which is likely associated with the subjective sensation first of relaxation and eventually of a more profound quiescence during centering prayer.41 Activation of the parasympathetic system would also likely reduce the heart and respiratory rates, as has been observed in various meditation practices.42

As we considered in chapter 10, some practices might result in mutual activation of the parasympathetic and sympathetic nervous systems, and several studies have shown complex autonomic nervous system activity during meditation practices.43 One way this might happen is that when a practice like centering prayer reduces blood pressure and heart rate via the parasympathetic system, other parts of the brain wake up to rebalance these parameters.44 In particular, a structure called the locus coeruleus produces more of the stress hormone norepinephrine,45 which is part of the stimulation that comes from the sympathetic nervous system. If the response is strong enough, a person might feel an ecstatic rush in the midst of profound quiescence during centering prayer practice. This mutual activation of both arms of the autonomic nervous system has been inferred from studies showing increased heart rate variability during meditation practices.46 Increased heart rate variability implies a push–pull effect of the competing arms of the autonomic nervous system.

While all of this is going on during centering prayer practice, the person’s frontal lobe continues to focus on the prayer itself. The frontal lobe can increase brain activity in other areas through the main excitatory neurotransmitter, glutamate. The hypothalamus might then be stimulated to release endorphins, which have been proposed to become activated during meditation and prayer.

However, there are few data yet on how important the body’s natural opiates are in religious and spiritual practices. One cleverly designed study gave a meditator the opioid drug naloxone before performing meditation.47 Naloxone blocks the opiate receptors, so if endorphins are important for the experience of meditation, naloxone should theoretically block the experience. In this one meditator (of course, the results would be more meaningful if more people had been studied), naloxone did not change the experience or the physiological effects as measured by EEG. Thus, if the body’s natural opiates are involved, they are likely not producing the main effect.

Another neurotransmitter that may be involved in religious and spiritual practices is serotonin, which is also regulated by the hypothalamus and produced by a small brain stem area called the dorsal raphe.48 Serotonin can result in strong emotional responses and intense visual experiences. Psychedelic drugs such as psilocybin and lysergic acid diethylamide (LSD) seem to take advantage of this mechanism to produce their characteristic extraordinary visual experiences.49 Increased serotonin may also work with the dopamine system, possibly enhancing the feelings of euphoria50 frequently described as occurring during religious and spiritual practices. Serotonin is also connected to melatonin production, which has been found to increase sharply during meditation practice.51 Melatonin may contribute to feelings of quiescence or bliss.52 Since serotonin influences the pineal gland, it is also possible that there is a concomitant synthesis of the powerful hallucinogen dimethyltryptamine (DMT).53 The clinical psychopharmacology researcher Rick Strassman has called DMT the “Spirit Molecule” since several studies have linked DMT to a variety of mystical states, including out-of-body experiences, experiences of distorted space and time, and perceived interactions with supernatural entities.54

While we can consider how various brain areas and neurotransmitter systems might be important for religious and spiritual practices, we are faced with the larger challenge of considering the many different types of practices and where each fits into the neurophysiological model. We might differentiate spiritual practices performed for spiritual purposes versus secular purposes. Thus, a Buddhist-based meditation practice such as mindfulness that is performed to help reduce stress or depression might activate certain brain areas. But what happens when a Buddhist monk performs the same meditation practice for the purpose of attaining enlightenment? Would we expect the same or different brain areas to be affected? Maybe the same areas are affected but to a greater extent. Another question is how much we can differentiate practices from different traditions or denominations. Does saying the Lord’s Prayer have a different effect in the brain depending on whether you are Catholic or Protestant? There are also many other questions that pertain to differences in demographic categories, such as gender, age, and socioeconomic status. Addressing all these questions and issues is a necessary part of future neurotheological research.

THE CLINICAL EFFECTS OF RELIGIOUS AND SPIRITUAL PRACTICES

The number of studies investigating the clinical effects of religious and spiritual practices has increased dramatically over the past twenty years. Twenty years ago, approximately 40 research articles on meditation were published. In 2016, approximately 450 articles were published. The reason I refer to meditation studies is that these comprise the largest group within the category of religious and spiritual practices. I should also point out that these clinical studies have been conducted on practices based on religious and spiritual traditions. Most meditation practices derive from some spiritual tradition even though many have been partially or completely secularized. Fewer, but still a growing number of studies, have explored practices performed in a specific tradition for religious or spiritual purposes. Practices such as the praying the Rosary or speaking in tongues are purely religious practices even though they may have significant health-related effects.

A student of mine and I published one of the first studies on the effects of praying the Rosary.55 We compared Catholic college students who either prayed the Rosary or watched a religiously oriented video. The result was that those students praying the Rosary had significantly less anxiety compared to the video group. Such a result could have implications for neurophysiology since the parasympathetic nervous system likely was activated, and perhaps activity in structures such as the amygdala was reduced. This simple study, like many more robustly designed studies, provides an important piece to the overall neurotheology puzzle. And as with other studies, the Rosary study also raises interesting follow-up questions. In our study, the Rosary group was self-selected since we couldn’t study people who didn’t know how to do it. We studied them during just one session, so it would have been helpful to see what would happen over many weeks, months, or even years of practice. And since these were otherwise psychologically healthy students, maybe we should have tried our study in people with diagnosed anxiety disorders.

The practice that has been most widely studied at this point is mindfulness meditation. There are several important reasons for this. Mindfulness meditation was distilled down by Jon Kabat-Zinn into a well-constructed, reproducible program that anyone could follow.56 His mindfulness-based stress reduction program allowed for many formal studies since it was so uniform in how it was taught. This uniformity makes the practice much easier to study compared to one like speaking in tongues, which is highly variable across people. Kabat-Zinn also made it a priority to get the mindfulness-based stress reduction program into the medical research literature. He eventually helped create a number of groups and collaboratives that have helped to push this research forward. To date, there are more than five hundred articles on the program and more than three thousand on the concept of mindfulness. From a neurotheological perspective, all this research is important in helping further develop a model of how religious and spiritual practices affect the brain since many elements of mindfulness can be extrapolated to other more religious and spiritually oriented practices. And since a number of the research articles on mindfulness have included brain imaging, the results could readily be applied to neurotheological scholarship focused on understanding the brain in relation to religious and spiritual practices.

Studies on the clinical effects of religious and spiritual practices have also explored a wide variety of physical and psychological disorders, as well as hormonal and immunological processes. All of these data could be tied into how the brain responds and how that response ultimately affects other aspects of the body’s physiology. For example, we know that the hypothalamus regulates most hormone systems, including sex, thyroid, and stress hormones. Cortisol, the primary stress hormone, has generally been found to be reduced during religious and spiritual practices. Such results suggest a reduction in stress, but also point to how these practices might change immunological status since cortisol reduces immune system function. A reduction in cortisol during meditation would then be associated with increased immunological function.

Given the large number of studies discussed here, in addition to the thousands of studies on religion or spirituality and health, it is impossible to do justice to this topic even in a series of books. There are a number of handbooks on the topic, and they are all worthwhile.57 The important point here is that health and well-being can be deeply tied to religious and spiritual practices. The data at this point suggest a number of physiological processes that underlie this interaction. Clinical research will continue to play an essential role in understanding the impact of these practices and how they relate to neurotheology and neurotheological scholarship.

APPLIED NEUROTHEOLOGY

With regard to the clinical studies of religious and spiritual practices, I would like to make one final neurotheological point. Studies of the clinical effects of these practices, like the broader array of studies on spirituality and health, represent an essential practical aspect of neurotheology. We might even consider this area of research as a kind of “applied neurotheology.”

Applied neurotheology would focus on the more practical side of the field, particularly as it relates to the clinical effects of various practices.58 As more studies become available, we can consider how different religious and spiritual practices affect the brain and body and determine which ones might be most useful in certain situations. Perhaps praying the Rosary is best for anxiety, and the Lord’s Prayer is more effective in depression. With so many practices to choose from, particularly in terms of meditation programs, I am commonly asked, “Which practice is right for me?” I usually tell people that there are no inherently right or wrong practices. And there are no clear data on which practices are best for a particular type of person or in a particular setting.

The advice I usually give is that people should start with some of the more well-known and common practices, especially those that are part of an individual’s religious or spiritual tradition. Some practices, like Jon Kabat-Zinn’s mindfulness-based stress reduction program, have been widely studied, so there are some useful data to review. Do your own research to find out the basic elements and goals of a given practice. Using the Internet or a teacher or guide, try to determine if the goals of the program are consistent with your own goals. Then, pick one or two to try, and see how you respond. Once you are trying a particular practice, take enough time, perhaps several months, to give it a fair chance. Often, practices can be challenging at the start, so an early struggle should not be unexpected. However, if you find yourself getting more and more frustrated, if the practice starts to conflict with your beliefs, or if you feel genuinely uncomfortable, then it is probably time to move on. Just because one practice doesn’t work for you doesn’t mean that no others will. Some people respond better to motionless practices, whereas others respond better to movement-based practices. Some like to have a clear object to focus on, and others like to let their mind wander.

Neurotheology would also remind us of one other very important caveat: Religious and spiritual practices are not designed to be medical interventions. They are designed for spiritual purposes, but they might just happen to have health benefits as well. True religious and spiritual practices should be performed only if they are part of your belief tradition. If they are, you might also reap significant benefits beyond the spiritual. Secularized versions might be more tailored for medical or psychological purposes. However, they are sometimes inconsistent with religious traditions, and they also don’t always have the full power of true spiritual practices.

In a small unpublished research study, we asked an atheist to meditate on God. His brain did not become activated as those of the nuns did when they were performing centering prayer. Most likely, this lack of response resulted from a lack of belief. The upshot of this is that the more a person believes or “buys into” a practice, the stronger the effect. If you are just going through the motions, a practice is not likely to result in a strong health-related or spiritual effect.59

Overall, studies such as these can form the basis of an applied neurotheology subfield that may lead to a deeper understanding of how religious and spiritual practices affect humans along multiple dimensions. We might even find out which practices yield the most spiritual experiences.


Chapter Twelve

THE SPIRITUAL BUT NOT RELIGIOUS BRAIN

WHO IS SPIRITUAL BUT NOT RELIGIOUS?

A growing segment of the world’s population now considers itself atheist.1 An atheist is generally considered a person who does not believe in the existence of God and who does not follow a particular religion. However, even within the category of atheism, there is some degree of variability. For example, there are those who are rather staunch or “strong” atheists and do not believe in anything supernatural.2 Some of these individuals go beyond that and are highly critical of anyone who does believe in God or something supernatural. For these individuals, anyone who believes in God is considered delusional or worse, psychotic. These atheists often adhere to a more specific concept of “scientism.” Scientism refers to the belief that science will provide an answer to all the questions we might have about the universe.3 These answers not only apply to the material world in the context of physics, biology, and chemistry, but might ultimately be applicable to questions about love, morality, and religion. For these individuals, every aspect of the universe can be understood or studied through the scientific lens. As might be expected, for these individuals, there is no room for anything spiritual or supernatural.

Other atheists similarly do not believe in God but are not as highly critical of those who are religious or spiritual. These individuals are sometimes regarded as “weak atheists.” In their worldview, people have different approaches to the notion of God, with some believing in God and others not. However, they do not typically label those individuals who believe in God as abnormal. Thus, these atheists are tolerant of religious or supernatural beliefs, even though they themselves do not hold such beliefs.

For some atheists, there is still a profound sense of the spiritual, but not the supernatural. For these individuals, the universe has a deep beauty and mystery that goes beyond anything humans can easily comprehend or experience. Noted individuals in this category include Albert Einstein and Carl Sagan. Much like a religious or spiritual person, such individuals often perceive a sense of substantial interconnectedness of all things in the universe. In thinkers such as Pythagoras, Spinoza, and Einstein, we see a kind of spiritual reverence for mathematics and the beauty and simplicity of the equations that help to describe the workings of the universe, from the large-scale structure of superclusters of galaxies to the quantum structure of the quark.

About the universe and what it might mean to us, Carl Sagan once said, “The Cosmos is all that is or was or ever will be. Our feeblest contemplations of the Cosmos stir us—there is a tingling in the spine, a catch in the voice, a faint sensation, as if a distant memory, of falling from a height. We know we are approaching the greatest of mysteries.”4 This certainly has some spiritual overtones, but not as much as another of his quotes: “I would suggest that science is, at least in my part, informed worship.”5 Here again is the notion of a spiritual-like concept invoked as part of a scientific pursuit. Einstein specifically struggled with the connection between science and something that felt spiritual. His notion that “science without religion is lame, and religion without science is blind,” suggests there needs to be some kind of interaction between the two, even though Einstein typically rejected any formal concept of religion.

There are other large groups of individuals who might be considered atheists but still have a belief in things that go beyond the material world. Arguably, most, if not all, Buddhists would be considered this kind of atheist.6 They do not have a belief in a theistic notion of God as in the traditions of Judaism or Christianity. However, they have a strong sense of a universal consciousness that extends beyond the material world or perhaps supersedes it. In fact, within some forms of Buddhist ideology, there is the notion that the material world derives from a universal mind or consciousness rather than the other way around.7 Achieving this universal consciousness, which humans can access through their mind or brain, is the ultimate goal of Buddhist meditation practices and considered to represent enlightenment. Interestingly, on attaining enlightenment, a person also realizes that the material world, within which science resides, is an inferior representation of reality. The physical world is sometimes referred to as a dream or illusion, which would consequently relegate science to being a dream or illusion as well.

In considering the term enlightenment, it is interesting to note that it can mean different things depending on one’s perspective on religious and spiritual issues.8 For the Buddhist, enlightenment is the ultimate escape of material reality and uniting with universal consciousness. Even in the Judeo-Christian scriptures of the Bible, the term enlightenment is described as referring to an individual who has come in contact with God and now understands the true nature of God and God’s relationship with humans. Ephesians 1:18 states, “I pray that the eyes of your heart may be enlightened, so that you will know what is the hope of His calling.” The idea here is that enlightenment is associated with knowing God in a religious or spiritual way.

The Enlightenment in eighteenth-century Europe, however, took human thought in a very different direction. During this time, people moved away from religious and spiritual ideas. Philosophers such as Immanuel Kant redefined enlightenment as freedom from religion by moving people away from a state of religious ignorance.9 Enlightenment in this context referred to a more scientific enlightenment in which people recognized the inferiority of religious and spiritual ideas and the need for rational thought processes and scientific disciplines. For those adhering to concepts borne out of the Enlightenment, the highest mental states involved rational thinking and a complete escape from any type of supernatural or religious beliefs.

A more recent development has been the growing group of individuals who consider themselves to be spiritual but not religious.10 Many of these individuals would also fall into the category of atheism. These individuals do not believe in God, or at least do not believe in a traditional deity as found in monotheistic religions. These individuals explore spirituality through a variety of novel and ancient concepts.11 Many people in this “New Age” environment seek out Buddhist and Hindu concepts, such as meditation, mindfulness, and consciousness. Others turn to pagan concepts related to nature and the earth. Still others seek out various cults or alternative approaches to fulfill spiritual needs by mechanisms other than traditional religions or a specific belief in God. Thus, many of these individuals reject traditional notions of God and sacred scriptures as they explore spirituality in new ways.

Considering the spiritual but not religious category in more detail again brings us back to the issue of definitions. Those individuals who fall into this category either flat-out reject, or at least have serious questions about, traditional religious systems. The doctrinal concepts and reliance on specific stories about God, Messiahs, or prophets, usually ring hollow for these individuals. Agnostics as well as atheists see substantial logical problems and contradictions in the myths of traditional religions. For this reason, agnostics, along with atheists, are unable to accept these traditions as providing any kind of relevant material on how to live one’s life or how to be spiritual.

While agnosticism is different from atheism, there is a clear overlap.12 Most agnostics would also consider themselves atheists with regard to specific beliefs in God or traditional religions. Agnostics typically question the beliefs of these traditions and seek rational, logical, or emotional approaches to understanding the notion of God. Many agnostics also become part of the spiritual but not religious group as they strive to find some support to satisfy their spiritual concerns, but outside the more traditional framework of religion.13 This is an important point: Agnostics tend to be interested in addressing their spiritual needs, whereas atheists have no belief in a spiritual word or a spiritual side to themselves.

Atheists typically have very little interest in any spiritual tradition or approach that might include ideas that extend beyond the material realm. Agnostics, on the other hand, usually have far more “questions of ultimate concern,” as the theologian Paul Tillich would say.14 Agnostics typically believe that there is something greater than a purely material perspective on the world but are unable to understand or articulate it. These individuals are more likely than atheists to seek out yoga and meditation programs or other spiritually focused activities. Whether an agnostic finds a path for his or her spiritual quest depends on a variety of factors, including an ultimate willingness to accept some paradigm that provides a sense of meaning and purpose in life, even if it goes beyond science in the material world. Of course, many agnostics ultimately find atheism as a landing point. But others continue to search for a greater sense of meaning and purpose in their life.

THE BRAINS OF BELIEVERS, ATHEISTS, AND AGNOSTICS

Given the distinctions and variations observed between agnostics and atheists, the natural question for neurotheology is, what are the differences in the brains of believers, nonbelievers, and agnostics?” Arguably, there are distinctions in the brains of those who believe in specific religious traditions and those who do not. And, as with many of the concepts discussed thus far, there is likely a continuum of brain-related functions associated with this diversity and these variations.

The short answer is that we don’t fully understand the difference between believers and nonbelievers. There is also a larger fundamental problem from a scientific perspective, which is that most studies that have begun to look at this question typically use standard scientific methods as a way of evaluating differences between groups. While this can be very helpful, part of the problem is that any differences observed are related to the average of all people within that group. So, for example, a study that were to find that nonbelievers have more active frontal lobes on average than believers would truly show only a global difference. But within those large samples, there would likely be atheists with very low frontal lobe activity and religious people with very high frontal lobe activity. Establishing inter-individual differences and categorizing people on an individual basis is much more difficult.

That said, there are a number of studies that have at least begun to explore these issues. Some have taken a decidedly neuroscientific approach, whereas others have taken a more psychological one. When the neuroscientist Sam Harris studied the brain and beliefs, he found no fundamental distinction in brain function between beliefs in God and beliefs in everyday facts.15 In other words, the brain appears to handle God in much the same way it handles other objects in the world. To a religious person’s brain, God is considered as real as a bicycle.

From a psychological perspective, one group of studies has explored the possibility that religious people view the world differently, or think differently, from those who are nonreligious. Many of these studies suffer an intrinsic bias in that they view religious people as inherently less logical, less critical, and more susceptible to external suggestion. But even if religious people do think differently, another question is whether one way of thinking is better or worse in some way. Let’s look at some of the studies designed to explore the nature of the religious and nonreligious brain in different ways.

Several studies have attempted to determine if religious people are less intelligent or less logical than nonreligious people. A meta-analysis of sixty-three studies on intelligence and religiosity led by Miron Zuckerman and his colleagues at the University of Rochester found “a reliable negative relation between intelligence and religiosity.” These conclusions were based on a review of several types of studies, including studies directly measuring intelligence (e.g., via intelligence quotient [IQ]), as well as studies looking at particularly intelligent people such as scientists. The authors argued that there were several reasons for the inverse relationship they found. They suggested that intelligent people might be less likely to conform to beliefs that are now substantiated by clear data, and might prefer highly analytical approaches that might reject religious beliefs, and might use their intelligence to better regulate emotions and behaviors. While these are reasonable hypotheses, we also have to keep in mind that these results are based on large samples. On an individual level, there are plenty of very intelligent people who are highly religious and plenty of less intelligent people who are atheists.

While studies such as Zuckerman’s are important to consider, neurotheology would encourage us to fully understand the meaning of intelligence in the context of these studies. It seems that there are specific modes of thought that are more or less likely to foster religious beliefs in people. In this way, certain measures of intelligence, such as high IQ, may be associated with lower religiousness. But there are other types of intelligence and problem-solving abilities that might lead people to more religious interpretations of the world. In fact, Zuckerman considered arguments that there are essentially two ways of thinking about the world: one more analytical and associated with established measures of intelligence and one more intuitive.16 The latter mode of thinking may be more predisposed to religious beliefs.

Pascal Boyer has argued in an essay published in Nature in 2008 that religious thinking is an inescapable property emerging from the human cognitive system, but that “disbelief is generally the result of deliberate, effortful work against our natural cognitive dispositions.”17 Boyer feels that this explains why there are more religious than nonreligious individuals. Religiousness is essentially a more natural type of brain function. Other scholars have also argued that religiousness is based on more “naturally occurring” brain processes.18 On one hand, it may make sense that religious beliefs come more easily to us. On the other hand, all of our brain processes are “natural.” The capacity for both religious and nonreligious thought to exist within our brain would seem to support the overall perspective of neurotheology, which strives to integrate both modes of though in the most effective manner.

A variety of approaches have explored whether specific cognitive processes support or reject religious and spiritual beliefs. The overarching goal of such approaches is to establish the cognitive processes that might explain why we do or do not hold religious beliefs. One common paradigm involves presenting various logical problems to people to determine whether the approach to solving those problems and the accuracy with which they are solved are the same between religious and nonreligious individuals. The syllogism used is a common logical problem with a familiar pattern. The individual is asked, “If statement 1 and statement 2 are true, does statement 3 follow logically?” For example, “If John is a man, and all men are mortal, then John is mortal.” Several studies have explored how people analyze these types of logical problems and have typically found that religious people did not do as well as nonreligious people.19

A particularly well-designed study tried to eliminate some of the biases that both believers and nonbelievers bring to the solving of different problems. In order to account for this, the researchers presented to believers and nonbelievers a group of syllogisms that were either pro-religious or anti-religious in their content.20 An example of a pro-religious syllogism is as follows: If God created everything in the universe, and if human beings are part of the universe, then God created human beings. This is logically consistent if you are asked to assume the first two statements are correct, but it is also pro-religious. The authors found that when presented in this way, individuals who were believers tended to do very well with syllogisms that were pro-religious but did not do well with syllogisms that were anti-religious. Conversely, nonbelievers did very well on syllogisms that were anti-religious but did not always do well on syllogisms that were pro-religious. The important implication here is not so much that religious people are more or less logical than nonreligious people, but rather that both types of individual make logical mistakes in the direction of their own biases. This is clearly an important point with regard to the larger topic of what makes people religious or not. Neurotheology strives to find a less biased perspective and would acknowledge that believers and nonbelievers alike have certain flaws in their neurological systems that depend heavily on the overall beliefs they hold.

At the University of British Columbia, the psychologists Will Gervais and Ara Norenzayan used another approach, trying to stimulate certain cognitive processes to determine whether these processes are concordant or discordant with religious beliefs. They performed a two-part study with the first part showing, as have many of the earlier-mentioned studies, that greater critical thinking abilities were generally associated with religious disbelief.21 In the second part of the study, test subjects were given different ways of boosting their critical thinking processes. It turned out that when critical thinking was enhanced by various tasks, religious disbelief also increased. In other words, turning on the cognitive processes of the brain appears to turn off the religious processes.

A further study supporting the idea that there might be two different cognitive systems in the brain contributing to belief was conducted by the psychologist Jonathan Evans.22 One system is the evolutionarily older instinctual or intuitive system. The second system is the more recently evolved higher abstract reasoning system. Both are important in helping us evaluate the world, but they might contribute differently to religious belief or disbelief depending on how we use them together. One system may not be inherently better or worse than the other; they simply process information about the world in different ways. And since religious beliefs incorporate topics that often defy logic, such as meaning and purpose in life or what happens after we die, it might make sense that more intuitive processes are at work in developing myths and ideas about these challenging issues.

There are also other types of cognitive processes that might support religious beliefs. For example, a study that surveyed over 1,200 people found what the authors referred to as a path model for the development of religious beliefs.23 The authors suggested that “mentalizing” about different people and ideas comes first. This leads to a sense of meaning and purpose within the world that ultimately supports religious or paranormal beliefs. The cognitive process of mentalizing is the tendency to infer or think about the mental states of others. Mentalizing is also referred to as theory of mind and may relate to the ability to perceive a mind in objects or supernatural beings such as God. The brain areas that appear to be involved in mentalizing are the temporo-parietal junction, parts of the frontal lobe, and a part of the parietal lobe called the fusiform face area. One piece of evidence supporting the theory that mentalizing and religion are connected is that individuals with autism, and hence have a reduced ability to mentalize, have typically been found to be less religious or less likely to believe in God than people without autism.24

Perhaps the most interesting research on this topic was performed by Dimitrios Kapogiannis of the National Institutes of Health.25 Kapogiannis and his colleagues conducted an fMRI study looking at functional connectivity; that is, how different parts of the brain work together. First, they evaluated twenty-six people with different religious beliefs according to several dimensions of belief. The first dimension related to God’s perceived level of involvement in the world, ranging from very distant to very involved. The second dimension had to do with the perception of God’s emotion toward us, ranging from anger to love. The third dimension was religious knowledge and was divided into doctrinal versus experiential. The statements used to characterize these different dimensions were then presented to a separate set of forty subjects while in the fMRI scanner to see which brain areas were affected when reflecting on each dimension. The results were fascinating, demonstrating evidence for a complex set of networks being involved in religious beliefs. For example, religious subjects activated a pathway involving the frontal lobe when considering the involvement of God in the world. This makes sense since this area of the frontal lobe helps with theory-of-mind processing. When people considered the emotion of God, areas of the brain involved in an emotional understanding of others were activated, including the middle part of the frontal and temporal lobes. Doctrinal beliefs were associated with the neural pathways involved in language and abstract thought processes; that is, Broca’s and Wernicke’s areas. Experiential beliefs were found to be associated with brain pathways involved in memory and visualization, particularly in the temporal lobes. Here we see initial evidence for multiple cognitive systems playing a role in religious beliefs. However, additional data make some of these findings murkier.

A more recent study by Anthony Jack and his colleagues at Case Western Reserve University surveyed more than two hundred people to determine whether religious and spiritual beliefs are linked to various social, analytical, and cognitive functions in the brain.26 This study found a different result from those just discussed, with no relationship found between social mentalizing and religious or spiritual beliefs. This finding has been supported by other studies, which similarly found no relationship between mentalizing and religious beliefs.27

In Jack’s study, religious and spiritual beliefs were much more correlated with measures of moral concern or with “ontological confusion.” Ontological confusion refers to ways in which people attribute concepts of one type of object to a different type of object. For example, a person might ascribe attributes of mental phenomena to physical phenomena or attributes of animate organisms to inanimate objects. Thus, thinking your car can feel pain if it is in an accident is a form of ontological confusion. In a study of almost three thousand people, ontological confusion correlated best with the existence of religious beliefs. However, it should be noted that many people might not consider this a form of confusion, but rather a more accurate assessment of the world. In Buddhist and Hindu thought, there is a universal consciousness that suffuses all things in the universe. Consciousness is the primary stuff of the universe; therefore, rocks and trees are considered to have consciousness even if it is not expressed like human consciousness. This notion of “panpsychism” also has a long tradition in the West dating from the pre-Socratic thinkers to Spinoza and to the present day via scholars such as the anthropologist Gregory Bateson.28

An idea related to mentalizing is something called anthropomorphism, which states that the human brain tends to see faces or human-like characteristics in various objects. If we project human-like characteristics on objects like the sky or sun, then we may perceive of gods associated with those objects.29 Given the prevalence of gods in different traditions associated with the sun, wind, and animals, anthropomorphism seems a reasonable hypothesis. However, in a study performed by my research team, we asked people to draw what they visualized when thinking about God. Simply put, we asked them to draw a picture of God.30 In this study, we found that only about 20 percent of the almost four hundred drawings included faces. Thus, it may be that most people visualize God in a more abstract or esoteric way. Further, a study by the psychologists Aiyana Willard and Ara Norenzayan found that anthropomorphism was not related to belief in God and that teleological thinking was only weakly related to religious and nonreligious paranormal beliefs.31 So it is unclear how much anthropomorphism is really responsible for the development of religious beliefs.

A study by Konika Banerjee and Paul Bloom of Yale University explored teleological beliefs in terms of whether religious believers differed from nonbelievers in their perception of the meaning of life events.32 The study explored attitudes of different groups of people with respect to religious beliefs and also beliefs about fate. Not surprisingly, the results showed that the large majority of religious believers, particularly those with strong beliefs in God, also believed in fate. However, a majority of nonbelievers also subscribed to the notion of fate. Thus, while the notion of fate or purpose in life was often mediated by a belief in God, a belief in God was not required for people to believe in fate or purpose in life.

The binary process of the brain that we discussed earlier also plays an important role in distinguishing religious from nonreligious ideas. Our brain has the ability to perceive opposing concepts, one of which relates to mind–body dualism. Theoretically, people with a strong belief that the mind and body can be separated in some way are more likely to consider it possible that ghosts and spirits exist.33 However, as with anthropomorphism, there are not sufficient research data to know how much this cognitive process is responsible for religious beliefs.

Several studies have employed techniques to directly change the brain’s function to see if this also changed religious beliefs. Using a new technique called transcranial magnetic stimulation, researchers are able to alter brain activity in specific areas by “beaming” magnetic fields into them. In a study by the psychologists Keise Izuma and Colin Holbrook, people whose frontal lobes were shut down by transcranial magnetic stimulation reported significantly less belief in God, angels, and heaven. This is an interesting piece of data that must be carefully considered. The authors concluded that since the part of the frontal lobe targeted in this study helps people resolve problems, the reduction in activity caused by the transcranial magnetic stimulation prevented study subjects from turning to religion to solve existential problems about death. The interesting question here is how the frontal lobes go about resolving difficult problems. Do we take a highly analytical approach, or do we take a more intuitive approach? If the frontal lobes help with analytical thinking, then we might expect that shutting them down would turn people toward religion. If the frontal lobes simply work to find a solution, whether religious or nonreligious, then shutting them down should turn people away from religion. This was the argument of the authors: that people were no longer troubled by the existential problem presented to them and hence did not need to turn to religion to solve it.

In a somewhat related study, the psychologist Michael Inzlicht investigated how religious and nonreligious people responded to making errors on a problem-solving task.34 In general, the religious study subjects were much less anxious and felt less stress when they made an error than the nonreligious subjects. This was also reflected in the brain’s electrical activity, where it was found that the religious subjects experienced less response in the anterior cingulate cortex, a part of the frontal lobe that reacts to mistakes. Interestingly, the religious subjects also made fewer mistakes, perhaps because they were less anxious.

The neuroscience researcher Lorena Gianotti and her colleagues conducted another fascinating study invoking changes in brain function.35 This study explored the difference between believers and nonbelievers with respect to how they visualized various images that contained blurred or unclear content, images similar to those used in a Rorschach test. However, unlike Rorschach images, the study images contained actual pictures or words that had been manipulated to make it difficult to see what was and was not there. The religious and nonreligious individuals both made mistakes when interpreting the pictures; however, they made their mistakes in different ways. Religious individuals were able to find many of the things that actually were in the pictures. However, sometimes religious individuals saw things that were not there. On the other hand, nonreligious people almost never saw things that were not in the pictures and sometimes had trouble finding things that were actually there.

The study went one interesting step further by giving the nonreligious individuals a medication that increases dopamine in the brain. Afterward, the investigators retested them with a new set of images and found they scored nearly the same as the religious individuals. This fascinating study implies not only that religious and nonreligious people see the world differently, but that there may be a neurophysiological correlate associated with these differences. In this particular case, the amount of dopamine released in the brain seemed to be associated with differences in the way people viewed their reality.

Dean Hamer’s work on the “God gene” also supports the important relationship between dopamine and religious and spiritual beliefs.36 If you remember, Hamer found a significant correlation between feelings of self-transcendence and a gene that codes for a brain receptor that regulates dopamine levels. Thus, there may be genetic variables that contribute to whether a person is a believer or a nonbeliever.

To date, no studies have explored the variety of ways in which people attribute their sense of spirituality and religiousness. In other words, no studies have documented differences among individuals who consider themselves spiritual but not religious, those who consider themselves neither spiritual nor religious, and those who consider themselves to be both religious and spiritual. This would be a very important future direction for neurotheology research. Studies could be performed to determine the degree to which people feel themselves to be religious and spiritual, and if a large enough population were studied, could determine a variety of physiological and neurophysiological correlates.

We might hypothesize where such differences lie based on current knowledge. Certainly, those who are spiritual but not religious likely share certain similarities with those who are both spiritual and religious. Both types of individual identify as being spiritual. This sense of spirituality may correlate with feelings of self-transcendence as it did in Dean Hamer’s research. It might also be the case that certain areas of the brain, such as the parietal lobe, are able to function in ways that more easily enable a person to have an experience he or she considers spiritual. The main differentiator between these two types of individual appears to be the religiousness aspect. The question arises, why do some people who are spiritual ultimately reject specific religious beliefs while others embrace them?

Perhaps there is a combination of factors involved, such as frontal lobe activity and dopamine activity. Although a simplistic model, if we consider high and low frontal activity along with high and low dopamine levels, we might end up with the same two-by-two matrix we considered for religiousness and spirituality. Perhaps if you have higher levels of frontal lobe activity and high dopamine levels, you are more likely to be both religious and spiritual. Perhaps if you have high dopamine levels but low frontal lobe activity, you are more likely to be spiritual but not religious. And perhaps if you have low activity in both, you are more likely to be an atheist. While speculative, such a model can be a launching point for future studies.

Another important question concerns how our beliefs and cognitive processes help us interpret various experiences and accept or reject them as spiritual. Some people see God in a sunset while others see different wavelengths of light being refracted. In a previous book, I described an individual who claimed to have had a near-death experience that met many of the criteria of other types of spiritual near-death experiences.37 This individual experienced the tunnel, the beautiful light, and other aspects of the core near-death experience. However, since she was an atheist to begin with, her interpretation was that it was simply the experience of her brain dying rather than a true spiritual experience. So perhaps, based on our frontal lobe and dopamine systems, the beliefs we hold going into certain experiences color the way we interpret them. An atheist friend once asked me, “Why doesn’t God just come down and shake my hand so that I would believe God exists?” I said to him, “If you ever experienced God coming to shake your hand, rather than believe God existed, you would most likely check yourself into the local psychiatric facility!”

Are there some experiences so powerful that they push all of our cognitive systems to their limits? Many people who have had near-death experiences become highly religious, especially if the experience is easily integrated into their existing religious system. Alternatively, a number of individuals who have had near-death experiences frequently report becoming more spiritual but less religious, stating that no specific religion was capable of explaining or helping them understand the experience. Of course, the individual whose near-death experience I studied still felt compelled by her atheistic stance even in the face of her experience. From a neurotheological perspective, the question becomes whether all near-death experiences, and other types of spiritual experiences for that matter, are subjectively and physiologically equivalent. It might be that regardless of what type of experience a very staunch atheist has, it could never dissuade him or her from his or her prevailing belief system that there is no God. Or perhaps there are some religious and spiritual experiences so powerful that a person has no choice but to accept them as real. Such an issue lies at the heart of the movie Contact, in which the lead character, played by Jodie Foster, has such an intense experience of the beauty of the universe that she has no choice but to accept it as real even though she is the only one who had the experience and no one else believes her.

Overall, the information we have about religious and nonreligious individuals is incomplete. There are theories based on evolutionary psychology and cognitive neuroscience that purportedly identify areas of the brain that underlie religious beliefs. As the data stand now, and as I have argued in prior works, it seems that there is not one single part of the brain that is the “religious spot” or the “God spot.” One part of the brain does not suddenly turn on when we are feeling particularly religious or spiritual. Given the richness and complexity of religious and spiritual phenomena, it is not a surprise that the data suggest many different areas are involved, along with many cognitive and emotional processes. In fact, a neurotheological approach might conclude that the entire brain is the “God spot.” All the different parts of the brain work together to enable us to have a complex repertoire of beliefs. And since the brain and body are intimately interconnected, it might not be a stretch to argue that it is the entire human being that is religious or spiritual.

We still don’t have a definitive answer as to why some people are religious and others are not. It is likely that complex interactions between genetics, development, environment, and personal experience all come together to lead one person to believe in God and another to reject God. Some people are already working on a complex synthesis of the data to help explain religious phenomena.38 And there is always the lingering issue of whether God is created by the brain or vice versa. After all, a lot of these difficult neuroscience problems about being religious would go away if we found that God does exist and simply created the human brain to be religious. For now, answering these questions is not easy, but hopefully, a carefully designed neurotheological approach can move us closer.


Chapter Thirteen

FREE WILL AND THE BRAIN

WHAT IS FREE WILL?

To give an idea of the extent and breadth of neurotheology, it might be helpful to consider how it can apply to topics related to religion such as free will, morality, and forgiveness. If we invoke a neurotheological approach, we can use cognitive neuroscience, psychology, philosophy, and theology to engage these topics in a multidisciplinary way. Perhaps such an approach will provide new perspectives and conclusions regarding our understanding of these complex issues.

The question of the presence of free will is one of the most critical questions that has faced humanity since the dawn of time. In the context of neurotheology, it is a particularly relevant question since the notion of free will seems to cut across moral, religious, and scientific lines. Throughout the centuries, before the advent of cognitive neuroscience, many philosophers and theologians argued about the existence or nonexistence of free will on either rational grounds or based on sacred texts. While space does not permit a full review of the theological and philosophical arguments for or against free will, several important aspects of these arguments are worth noting. In particular, we can focus on some of the issues related to how the brain interacts with willfulness to help us determine what free will is and whether free will exists in the context of a brain that has both spiritual and biological elements.

The definition of free will can be considered from a neurotheological perspective. The Stanford Encyclopedia of Philosophy defines free will as “the ability to select a course of action as a means of fulfilling some desire.”1 This has obvious neurophysiological implications given the frontal lobes, which help us select a course of action, and the limbic system, which helps determine our emotions and desires. The question is whether these structures support free will, cause free will, or eliminate the possibility of free will.

It is also important to distinguish animal behaviors based on desires such as hunger from human behaviors based on higher thought processes that can more fully develop willful behaviors. For example, the philosopher Harry Frankfurt differentiates first-order desires such as hunger from second-order desires based on thought processes that help us make more complex decisions.2 From a brain perspective, we might consider first-order desires to arise from more basic areas of the brain such as the hypothalamus, which regulates hormonal and stimulus response behaviors. Second-order desires would be associated with the higher cortical functions that allow for abstract reasoning and the ability to consider and reconsider complex emotional responses. The question is whether free will might arise from any of these structures.

In general, arguments for the existence of free will typically take the form of either the need for free will to support the notion of human responsibility or the experience of free will in that humans tend to act as if they at least feel they have free will.3 Those who favor the existence of free will argue, for example, that without free will, there would be no way to assign responsibility for people’s actions, good or bad.4 This would be particularly problematic in the legal setting, which tries to ascribe culpability for the perpetrators of crimes. If there is no free will, how can anyone be held accountable for any crime they commit, large or small?5

Similarly, in the theological realm, the notion that humans might be judged by God as being good or bad, and face either eternal salvation or damnation, would again necessitate free will such that humans can choose to act in a good or bad way. Just as in the legal argument, how can God hold anyone responsible for their behavior if they have no free will to decide to act a certain way? This has been a particular focus of Christian theology, particularly in terms of the concept of original sin, which automatically places humans in the immoral category and requires them to willfully move past that sin to a state of higher moral behavior. Whether an individual can follow a path of such good behavior is what determines whether they will be welcomed into heaven. Virtually all traditions have some notion that positive or moral behavior leads to an advantage either in the current life or in some type of afterlife or enlightened state of being.

Arguments against free will take several approaches. Theological arguments raise the issue that if God knows everything that is going to happen ahead of time, a result of God’s omniscience, then we can have no free will to behave in one way or another and hence cannot be held accountable for our behavior.6 This is an important and controversial contradiction within the field of theology. Other arguments against free will are based on the inability to adequately locate free will within the person. The argument states that since a person’s decision regarding a particular behavior is affected by so many pre-existing factors, including genetics, biology, environmental upbringing, current environment, among many others, he or she ultimately has no ability to freely choose what action to take.7 The famous French mathematician Pierre-Simon Laplace made this type of argument two hundred years ago when he stated,


An intellect which at any given moment knew all the forces that animate Nature and the mutual positions of the beings that comprise it, if this intellect were vast enough to submit its data to analysis, could condense into a single formula the movement of the greatest bodies of the universe and that of the lightest atom: for such an intellect nothing could be uncertain; and the future just like the past would be present before its eyes.8



More recently, these arguments have taken a cognitive neuroscience perspective by citing how brain function affects willfulness and examining whether willfulness arises out of a level of consciousness that supports a specific concept of free will.

Interestingly, the experiential aspect of free will has been used to support arguments both for and against its existence. Those who believe in free will have argued that they experientially feel as if they have free will.9 The eighteenth-century philosopher David Hume defined the will as “nothing but the internal impression we feel and are conscious of, when we knowingly give rise to any new motion of our body, or new perception of our mind.”10 Individuals who believe in free will feel that they are the ones who are purposely deciding what to believe, what to think, and how to behave. They argue that since there is no “programmer of the brain,” the only author of one’s actions and beliefs is oneself.

Those who do not believe in the existence of free will use a similar argument but in the opposite direction. They argue that they do not feel as if they act with free will. Sam Harris, who lays out this argument early in his book The Moral Landscape, asks the question, “When I decide to brush my teeth in the morning or have a cup of coffee where does that decision come from?” The argument is that we don’t really know where our will comes from and therefore do not truly have free will.11 The psychologist Daniel Wegner also argued that not only does the illusion of free will exist, but there is a reason for this illusion.12 The illusion arises out of our mind’s evaluating the behaviors and thoughts that we engage in and our subsequently feeling that we willed them. He based his argument on how our brain perceives our inner thought processes by establishing a sense of priority in which the thought must come before the action, a sense of consistency between the thought and the action, and a sense of exclusivity because the thought cannot be associated with other causes.13

The various elements considered by proponents and opponents of free will can theoretically each be evaluated using scientific methods. Studies of decision-making processes, particularly with regard to how they are associated with brain processes, might lead to a better understanding of free will. However, neurotheology would also remind us to incorporate, where appropriate, various philosophical and theological positions as well.

COGNITIVE NEUROSCIENCE AND FREE WILL

While the research on willful behavior is quite limited, there have been some fascinating studies at the heart of the debate over free will from a brain-related perspective. The seminal work in this matter was performed by the neuroscientist Benjamin Libet.14 In his experiment, he used a circulating dot on a screen that could have its position identified as if it were on the face of a clock. The test subjects were asked to note the position of the moving dot when they became consciously aware of the decision to move a finger. Libet found that the conscious awareness of the decision to move a finger occurred about 200 milliseconds before the subject’s finger actually moved. However, Libet also measured a readiness potential about 550 milliseconds before the flex of the wrist or finger. Thus, the subjects showed unconscious brain activity before reporting conscious awareness of the decision to move a finger.

The results of this study suggest that there is brain activity occurring at a level of pre-consciousness that precedes the conscious choice to perform an action. The argument from here is that an individual does not consciously make a choice, but rather that any decision or willfulness occurs in a preconscious mode. One argument, also proposed by Libet, is that while we may not have an ability to consciously choose an action, we do have an opportunity to prevent the preconscious process from affecting our behaviors. In other words, if we choose to push a button in our preconscious mind, the conscious mind has the ability to decide whether we should go through with it or not. This has led Libet and others to argue that while we might not have free will, we do have “free won’t,” meaning we can decide what not to do rather than what to do.15 Again, we see important implications from the perspective of morality and free will.

Although these studies of willful behavior were generally well designed, there are some important issues with regard to how far they go in what they say about the existence or absence of free will. One of the main issues related to these studies is that they typically took place in a laboratory setting, which does not necessarily reflect the actual use, or potential use, of free will in everyday life. When someone is told to contemplate thinking about pushing a button or making a decision, the brain is prepared ahead of time to begin the process. This is not typical of how we make decisions in everyday life, where decisions are rarely preplanned.

The philosopher Alfred Mele has criticized the interpretation of Libet’s results primarily on the basis that brain activity before conscious intention does not mean that the brain activity is causing the intention or action. Mele argues that the initial brain activity may simply represent the beginning of the process of intention. Further, while the notion of “free won’t” is one interpretation of the Libet experiment, the study was not designed to test a rejection of a given intention.16

Several follow-up studies have only deepened the controversy. For example, a study by Judy Trevena and Jeff Miller suggested that the early signal observed by Libet’s experiments didn’t actually represent a decision to move a finger, but rather was simply a reflection of the brain paying attention.17 Their experiment used the classic Libet design along with an audio tone at which point the test subject had to make a decision to move the finger or not. The same early activity was observed whether or not the subject decided to move the finger. The authors thus concluded that making a decision was not inherently related to the early brain activity.

With the advent of transcranial magnetic stimulation, researchers now have the ability to manipulate the way the brain works, and this has been applied to decision making. For example, one team of researchers showed that transcranial magnetic stimulation could influence which hand people moved by stimulating the frontal lobe regions involved in movement.18 They designed an experiment in which people were asked to consciously move one of their hands. Under normal circumstances, right-handed people normally chose to move their right hand about 60 percent of the time. If the investigators stimulated the right frontal lobe, which controls the left side of the body, subjects would choose to move their left hand approximately 80 percent of the time. Importantly, subjects continued to perceive that they were making their own choice about which hand to move. Even though the brain had been externally manipulated, the brain continued to perceive that it acted of its own free will. This does not exclude the possibility of free will, but it does speak to how we perceive what we are doing. Our brain frequently fills in gaps and provides interpretations of things to help us explain what is going on, and sometimes those explanations are flawed.19 It should also be noted that one follow-up study designed to reproduce these results failed to show the ability to stimulate the choice of motor activity.20 Overall, it would seem that more research could be very useful in better assessing how the brain and intentional or willful behaviors originate.

NEUROTHEOLOGY AND FREE WILL

From the neurotheological perspective, I would argue that any attempt at understanding free will requires a complex multidisciplinary approach. And, as we have discussed, establishing appropriate definitions is critical. We must begin with a clear conception of what free will is and what counts as free will. Let’s consider in more detail some possible definitions and try to arrive at one that would be most useful in this discussion. One definition of free will is that it is a conscious process, without any outside influence, to make a decision or perform an action. This is perhaps the most stringent definition since it necessitates consciousness and a complete absence of external influences in any free decision-making process. A problem with this definition is that it presumes that consciousness itself somehow exists in a kind of black box without any input from the external world, or perhaps even from the brain itself. On the basis of this definition and the experiments we’ve looked at, free will would be nearly impossible. After all, there are always external influences on decision-making processes. We constantly receive information from the outside world via our senses, our social interactions, and whatever brain processes we use to make a decision.

Another definition of free will is that our overall self consists of our conscious, unconscious, and preconscious minds and that together, these are responsible for making decisions about our beliefs and behaviors. This definition assumes that there is no other external person or being who is making decisions for us, but does allow for some influence of factors other than purely conscious ones. Thus, any given decision, while made on a conscious level, is associated with a variety of pre-existing factors that may include our genetics, our physiology, the environment, emotions, beliefs, among others. This definition is not as stringent as the first and therefore allows for a higher likelihood of finding free will. People who believe in free will would be more amenable to following this definition. Of course, those who feel that free will must be only a conscious choice would likely reject this definition. In addition, one might ask what degree of freedom do we need to reasonably say we have free will? If we have free will, but it contributes only 1 percent to our overall decision making, how relevant is it that we have free will? This is particularly problematic in legal cases since criminals frequently have mental illnesses, substance use disorders, and other factors that may have contributed to their criminal behavior. How many of these factors need to be present, and to what degree, before we determine a person is not responsible for his or her actions?

Another aspect of these definitions involves what types of contributing factors are allowable while still maintaining the existence of free will. One group of scholars has sought to use physics and quantum mechanics to explain the basis for free will.21 Their argument states that since neural firings ultimately rely on the movement of ions, such as sodium and potassium, across cell membranes, and since these ions are governed in large part by quantum mechanics, there is a certain degree of randomness in neural function. This quantum randomness prevents any predetermined processes from occurring. In other words, owing to the randomness of quantum mechanics, there is always some degree of uncertainty regarding any future decision that a given person’s brain may make. It is suggested that within that randomness lies the opportunity for consciousness and free will to exist and exert their effects.

There have been several criticisms of this approach, however. First and foremost is the question of whether something the size of the brain is significantly affected by quantum mechanical processes. The brain, it is argued, is a macro-structure and thus too large to be affected by quantum mechanical processes. Those supportive of the approach argue that while the brain is a macro-structure, the atoms involved in the neural firing are affected at the quantum level. Another critique of this argument is definitional. Even if we assume that quantum mechanics are a viable explanation for the processes occurring at the neural level, can we conclude that the randomness of quantum mechanics actually supports the notion of free will, or does it perhaps simply negate the possibility of predeterminism?

This leads to another definitional issue: how free will and determinism are related. The incompatibilist view is that free will and determinism are not compatible with each other. One can either accept that we have free will and that the universe is completely undetermined, or that we have no free will and that the universe is fully determined. The compatibilist view is that free will can exist in a deterministic universe or that there might at least be variations across a spectrum of these concepts. These questions might be too big for a simple neuroscientific study to address since we cannot assess the determinism of the universe using brain scans. Whether we can develop studies capable of establishing a deterministic outcome for a given task, and then seeing if a person appears to act with free will, is quite a long shot. However, we can continue to expand and explore decision-making processes in the brain and assess how much preconscious and conscious elements contribute to those decisions.

Scholars such as Sam Harris have argued that while we are able to make choices based on some degree of uncertainty in the universe, they are not choices that are made freely. This is a subtle distinction in which he differentiates free will from free choice. He acknowledges that we are not specifically controlled by another individual in the sense of someone “pulling our strings” and making us do the things we do. However, there are so many other forces and factors in the universe affecting us that the will itself, free of all influence, cannot exist.22

One problem with current neuroscientific perspectives on free will is the somewhat simplistic approach to the relationship between the preconscious mind and the conscious mind. For this reason, some have interpreted the studies that demonstrate activity in the preconscious mind moments before a conscious decision is made as evidence that willfulness does not reside in consciousness. The presumption here is that neural activity flows in a unidirectional way from the preconscious brain to brain structures supporting consciousness. This directionality represents a bottom-up process in which the preconscious mind always precedes the conscious. Thus, the fact that there is neural activity moments before a conscious decision is made is taken to support the notion that the decision is not made in consciousness, but rather in the preconscious mind.

However, the relationship between the preconscious mind and the conscious mind is far more complex. In fact, a number of studies have shown that consciousness can have a substantial impact on the preconscious mind, just as the preconscious mind can have an impact on consciousness. These relationships help explain things such as subliminal stimuli that affect the way we think or behave without our knowing about it. In this context, my lab’s study exploring the impact of various religious symbols on the brain is relevant. This study presented different types of symbols, religious, nonreligious, and neutral, to individuals in an fMRI scanner, and we observed changes in the brain to determine the effect of these symbols. One interesting finding from the study was that a person’s religious beliefs apparently affected the way the brain responded to the symbols. This effect occurred in the occipital lobe, the brain’s primary visual cortex, which operates at a preconscious level. This is a significant finding since it implies that our conscious beliefs can alter the way the primary sensory areas of the brain respond to incoming stimuli, even before we are conscious of them.

Interestingly, from a neurotheological perspective, there is precedent for this concept. In Christian theology, in particular, there is a notion that through conscious processes, we can alter the overall state of our mind to become a more spiritual and moral person. This has important theological implications. For example, the Bible suggests that by following the Ten Commandements, we become more spiritual and more in line with what God wants us to do. The more we follow the Commandments, the more our mind functions in moral and spiritual ways. Such a process is supported in brain studies that have shown that performing specific practices such as meditation alters the brain and supports the belief system associated with that meditation.

Thus, there is a great interplay between our preconscious and conscious minds that helps establish how we make decisions about things in our world. When thinking about these types of moral processes, I am reminded again of the comic strip Calvin and Hobbes. Calvin always struggles mightily with trying to be good at Christmas. To get his presents, Calvin asks whether an inherently “evil” kid like himself should be held to the same standards as an inherently “good” kid. He reasons that is easy for an inherently good kid to be good. Whereas for him, even the slightest good behavior requires a great deal of effort: When he throws a snowball at his friend, he states that he should be rewarded because he did not put a rock in it. Calvin’s dilemma demonstrates how important the baseline beliefs status is for a given individual in determining their moral behaviors. But it is also related to how free will might be conceived.

Even in the experiments that are frequently cited to show that free will exists in the preconscious mind, there is clearly a conscious process going on as well. The test subject is told to make decisions about pushing a button. The conscious mind then primes the preconscious mind to begin making decisions. This brings us back to the issue of how we define free will. If free will is only a conscious process, then it would be almost impossible to find free will. However, based on neuroscience, as well as theological and philosophical concepts, it would seem more likely that free will arises as a combination of the preconscious and conscious minds. This concept may provide a bridge between those who do and those who do not believe free will. In fact, it might be argued that the ability to find free will depends on the approach one takes to look for it. If one looks only for conscious processes related to free will, it may be unlikely or even impossible to establish that relationship. But if one uses a more integrated approach, it may be easier to find how and where the free will process occurs.

This view is consistent with the larger notion of the various factors that have an impact on any decision-making process. Both our conscious and preconscious minds are affected by our genetics, our environment, and many other factors that affect us throughout life, including everything happening around us until the moment of making a particular decision. Our conscious awareness of how our brain and body react to various factors, both internal and external, alters the way our preconscious mind responds. The important point here is that the dance between the conscious and preconscious minds is quite complex, and bidirectional. But the use of the term bidirectional here is somewhat misleading, since the relationship may ultimately be multidirectional. There are many different brain processes involved in both consciousness and preconsciousness.23 These interact with each other in multiple ways and in multiple directions. We might receive sensory information such as pain, which would inform us about a given scenario. We might receive visual or auditory stimuli that we use to construct a view of reality. We have our emotional processes and our cognitive processes. All these processes interact with each other in multiple directions. Thus, what we visualize affects our emotions, which affect our cognitions, which affect our emotions, which affect what we visualize. And when we consider the many other factors involved, such as biases, habits, instincts, social influences, and even a potential spiritual realm, identifying free will becomes an exceedingly difficult task.

One can begin to see how neurotheology can help us start to engage the topic of free will by emphasizing that free will, whether it exists or not, is far more complex neuroscientifically, philosophically, and spiritually than a simple decision-making process.

FORGIVENESS IN THE BRAIN

While neurotheology, neuroscience, and philosophy continue to explore the existence of free will, there are other tangentially related topics that also fall within the realm of neurotheology. For example, a growing body of research is exploring the nature of forgiveness.24 Forgiveness is related to the notion of free will for both the forgiver and the forgiven. For the forgiver, there is a sense of a willful process that extends forgiveness to another person. And a requirement for forgiveness is the implication of a certain degree of culpability on the part of the person to be forgiven.

Psychology, and particularly the psychology of religion, has attempted to more deeply understand the forgiveness process and its psychological underpinnings. Far less is known about the neurobiological substrate of forgiveness. However, there are some data from which we can hypothesize which areas of the brain are involved in the forgiveness process based on the various elements, both cognitive and emotional, that are associated with it.

One approach to forgiveness from a neurotheological perspective is to evaluate the cognitive, emotional, and social elements of forgiveness from the moment of initial insult to the ultimate resolution in an act of forgiveness. To begin with, forgiveness appears to be largely a social process. When you forgive, you forgive someone. That someone could be another person, it could be yourself, or in the context of theology, it could be God. Well-known social areas of the brain, primarily areas of the parietal lobe, such as the precuneus and angular gyrus, likely play an important role in establishing this social aspect of forgiveness.

The limited brain imaging research on forgiveness is beginning to form a model. One study presented participants in an fMRI scanner with a game in which players would experience negative or detrimental actions by another player.25 These test subjects would then be asked if they wanted to forgive the other player after receiving an apology. Receiving an apology resulted in activation in the left inferior frontal lobe, the left middle temporal lobe, and the left angular gyrus. These areas of the brain are involved in theory of mind and empathy processes, which suggests that receiving an apology helps us understand another person. This study further showed that when a person decided to forgive another, the right angular gyrus was activated. This area, in the temporo-parietal region, is particularly involved with memory and social cognition. These findings are consistent with a model developed by the psychologist Michael McCullough his and colleagues that involves a sequence of apology–empathy–forgiving that ultimately helps maintain close relationships that have been damaged by some offense.26 Other imaging studies investigating forgiveness found the posterior cingulate gyrus and prefrontal cortex to be activated during the forgiveness process.27 However, they used different experimental settings, which might explain the discrepancy.

Beginning with the initial insult, the individual who has received the insult must first identify it as such. For example, a severely cognitively impaired person with Alzheimer’s disease who does not remember a specific psychological or physical insult will not forgive the other person; he or she merely forgets the event. A person must perceive the initial injury and also cognitively, or more specifically causally, tie that injury to a given person. If we were to take a relatively simple example of a boss chastising an employee, the employee experiences an injury from the boss. The injury is recognized primarily on the basis of emotional responses. The emotional centers of the brain, particularly the amygdala and insula, will become activated during the injury, signaling fear or distress. Importantly, it may be argued that a significant part of the injury is based on the person’s sense of social standing. An employee who had previously viewed him- or herself as a good employee now sees him- or herself in a more negative light. The negative direction of social movement is perceived by the injured individual, signaling that an injury to the self has occurred. In addition, the memory of the event will help the individual decide whether the chastisement was warranted based on his or her behavior.

The notion of appropriateness may be a critical feature in the context of forgiveness. I have previously described the concept of “conspecific congruence.” That is, we all have a general sense of social balance that allows us to evaluate different people’s responses to us.28 For example, a boss is allowed to chastise an employee if he or she has done something poorly or incorrectly. A boss is not allowed to chastise an employee who has performed his or her job properly. And regardless of the employee’s overall performance, a boss is not allowed to physically abuse the employee. So there is a certain balance, or social congruence, that enables people to establish their specific place within a social environment and by which people evaluate others’ behaviors toward them. This is in line with the activity changes in the social areas of the brain we looked at earlier. In our example, the boss’s chastisement of the employee is viewed by the employee as either appropriate or inappropriate based on the employee’s performance. If the employee felt that the job had been done properly, he or she would consider the chastisement more injurious—and inappropriately so. If the chastisement occurred in a public setting in front of other employees, the injury will likely be felt more deeply as it more specifically damages the employee’s social congruence. The employee will also have the memory of the entire event and will understand that the boss was acting inappropriately.

Continuing our example, the next stage in forgiveness is for the employee to process what happened and decide on appropriate next steps. Of course, one possibility, which is a time-honored approach, is revenge. Whether in the moment, or at some later time, the employee might seek revenge against the boss. The revenge could be overt; the employee might chastise the boss. Or it could be more subtle; the employee might speak badly of the boss to other employees. Some revenge behaviors are more acceptable than others. Speaking badly about a boss to other employees may have a certain level of acceptability, especially if this boss is known to treat employees poorly. By attempting to injure the boss, the employee rebalances his or her perception of social congruence, which ultimately restores a more positive emotional feeling in the employee. This type of revenge, known in Latin as lex talionis (“an eye for an eye”), has occurred throughout history and is frequently described in sacred texts as part of the process of establishing a set of laws based on moral precepts. Certain types of revenge, especially when the actions are more excessive than the original injury, can lead to further boosting of social tensions. In the grand scheme, such an escalation of social interactions can lead to severe behaviors, including physical injury or worse.

Perhaps because of the recognition of such a retaliatory escalation of tension, it was realized early on in many societies that some form of reconciliation, namely forgiveness, may be highly beneficial. Interestingly, a number of animal studies have suggested some degree of reconciliatory behavior in a variety of species other than humans.29 The family dog clearly knows when he or she has done something wrong and attempts to receive forgiveness, either by cowering to show his or her recognition of the bad behavior or extending greater love through cuddling and licking. Other species, including elephants and primates, have also exhibited behaviors that appear to be reconciliatory in nature, both between humans and the animal and among animals themselves.30 These types of reconciliatory behaviors likely help de-escalate the potential for violent retaliation. Most of these animals contain a nervous system and brain that helps with social interactions and establishing a sense of balance within the group. And most animal species that live in social groups have a similar social congruence system. In many species that live in social groups, there are leaders and followers, and the animals recognize these hierarchical relationships. The human forgiveness process helps de-escalate emotions in the face of insult or injury. Primarily this occurs because the injured party, rather than exacting revenge, takes a different position. Forgiveness appears to dissipate negative emotions, replacing them with positive ones.31 The remaining question, though, is how this process occurs. Forgiveness itself can be a highly emotional or highly cognitive process. An emotional approach to forgiveness might involve a universal sense of love and compassion for all humankind and extend such love and compassion to the person who committed the injury. Cognitive approaches to forgiveness might seek an empathic understanding of another individual’s status that may have led to the injurious event. In our example, the employee might realize that the boss was under a lot of stress owing to issues at home or work. The employee might then choose to forgive the boss, and part of the forgiveness process might involve asking whether there were circumstances not related to the employee that led to the offense. Perhaps the main takeaway here is that the forgiveness process can be highly individuated, reflected in the uniqueness of both the situation and the individuals involved. Regardless of how the actual forgiveness process occurs within an individual, the result is typically positive emotions and behaviors between the two parties, which help re-establish the conspecific congruence that had existed previously. The original offender, in our example, the boss, might view the employee in a new way, with appreciation for his or her ability to manage the situation effectively. And the employee might view the boss in a new light, recognizing that his or her boss is human and makes mistakes.

Forgiveness appears to be associated with a number of brain areas, including the frontal, temporal, and parietal lobes, as well as the limbic system. Each area may be involved depending on the specific manner in which forgiveness is derived. The emotional centers of the brain, which help identify the initial injury and are responsible for the positive emotions of love, compassion, and empathy, may be used to help resolve the conflict.32 Cognitive systems involved in memory and establishing causality may be responsible for identifying the injury and for various processes that help people resolve conflicts socially.

NEUROETHICS AND NEUROTHEOLOGY

Another topic related to free will is neuroethics. Neuroethics is to morality as neurotheology is to religion. But there is an overlap, and neurotheology provides some interesting perspectives on morality and ethics. In order to explore the concept of neuroethics, we must begin by defining both morality and ethics. Morality typically refers to the everyday rules or ideas that apply to routine interactions. So morals provide guidance on how to treat people (e.g., do not steal, do not kill), how to behave at work or school (e.g., work hard, do not cheat), and, for some, how to relate to God (e.g., providing the precepts of a religion; defining how to relate to God through prayer or through forgiveness; and defining how to conduct oneself in terms of sexual behavior, sexual orientation, and marriage). Ethics involves the philosophical aspect of this analysis. It deals with universal principles and tries to determine why certain actions, thoughts, intentions, or beliefs are right or wrong. Ethics may or may not involve religion. With religion, ethics begins with the primary tenets of a particular religion and then deduces from that the basic principles and how they relate to us. If ethics does not begin with religion, then it evolves from a rational discourse and understanding of humans and their relationship to each other and the world. The terms morals and ethics are often used interchangeably, and we will not try too hard to keep them separate in this book. However, there might theoretically be different brain processes involved in making a moral decision about an everyday life issue versus thinking philosophically about the nature of good and evil. Let’s consider one, but certainly not the only, approach to morality from a neurotheological perspective.

From a neurotheological perspective, we might speculate about a relationship between a continuum of moral perspectives and the degree of unitary experiences related to various rituals and spiritual states. In this context, we might conceive of a moral continuum that is related to a unitary continuum. The more connected we feel toward other people or to the world in general, the more likely we would want to treat those people and the world compassionately. This means that the more connected we feel, and the greater the scope of that connectedness, the further we move along the moral continuum acting with great moral conviction with respect to everything.33 Another way of looking at this is that a person who feels connected only to him- or herself and his or her family would be considered to have a limited sense of unity, whereas a person who believes that everything in the universe is interconnected would be considered to have a great sense of unity. What is considered moral versus immoral depends on the direction a person moves along this continuum. Thus, morality does not have to do with where one is located along the continuum at a given time, but where one is going: toward greater or less connectedness. The gist is that when someone moves toward a higher degree of unity, he or she is considered to be acting morally, and when he or she moves away from unity, he or she is considered to be acting immorally. One can see how such a model might find support from studies of moral processing and forgiveness that emphasize the social areas of the brain, as the social areas are involved in creating a sense of connectedness with others. An insult moves us away from unity and is immoral, whereas forgiveness encourages a feeling of connectedness, and that connectedness is moral.

A related issue is that every action we take or thought we have can be considered moral or immoral. This is important because someone might wonder why morals are so important on a daily basis. The point here is that everything we do can be considered from a moral perspective, everything from walking down the street, to eating a piece of cake, to killing someone. This might be confusing at first. How can eating a piece of cake be moral or immoral? Obviously, this action is unlikely to be considered extremely moral or immoral and hence would lie near the center of the moral scale. (How moral or immoral something is is distinguished from but related to the moral continuum.) However, perhaps the person eating the cake keeps kosher, and the cake was not properly prepared. Perhaps there are animal products in the cake that would contradict a Hindu’s vegetarian perspective. The point is that every action we take, everything we think and feel, may have some moral consequence, whether large or small, that can be evaluated based on this model.

The next central problem that must be addressed before exploring the moral continuum in more detail is the role of emotions and cognitions in moral thinking. Much has been written about the emotional basis for moral reasoning and the difference between the more intuitive processes and the more rational processes.34 People have implicated negative emotions, such as guilt and disgust, and positive emotions, such as empathy, as fundamental in establishing moral continuum.35 On one hand, these emotions are based within the limbic system structures. However, our emotional responses may be based on our perception of movement toward or away from wholeness and connectedness as determined by the moral continuum. It may also be essential for future research to determine if emotions define morality or respond to the morality of a given event.

Another issue regarding morality is that based on the theory presented here, it would seem that morality is in certain respects universal. In other words, all forms of morality have to do with whether a given event brings someone closer to or further from what they feel connected to. However, the specific morals of a group are heavily dependent on social, cultural, religious, and political circumstances. And morals eventually become codified through laws or norms to help preserve the overall connectedness of the group.36 These laws are ultimately distillations of the societal or cultural myths that provide structure for a society. This brings us back to myths, but in this case specifically myths associated with right and wrong. These myths may refer to relationships with other humans or with God depending on the context. All myths, especially those dealing with right and wrong, show how people establish what are ultimately the morals of a particular group. These morals are then set down as rules such as the Ten Commandments. The mythic structure is crucial in helping people navigate through the world and identify moral and immoral behaviors, with the moral ones being the most successful for connecting individuals to their group.

To begin our analysis of the moral continuum, let’s start at one end, the least unitary state, and work toward the other. At this beginning state, all things are disjointed, and there is no cohesiveness or order. Such a state is highly chaotic and unstable. Societies cannot survive long in such a state. For an individual, this state (often associated with dissociative identity disorder and schizophrenia) is also highly maladaptive and not conducive to survival. Moving slightly away from this most maladaptive state is the state in which we might expect to find criminals. Their locus along the moral continuum emphasizes self and material gain with little sense of connectedness to anything else. Such people may have little contact with family and no friends other than other criminals they might be working with. These people have some sense of morals in that they recognize a certain baseline order in the world necessary for them to perpetrate their crimes. They might require assistance from others to whom they feel loyal, or they may have some sense of fairness such as a belief in not harming children. But in general, their behaviors do not take other people into account. There is some evidence that the brains of criminals and sociopaths are different from “normal” brains.37 The typical areas involved with the regulation of emotions are abnormal, and there is often disrupted functioning in the social areas of the brain.

Most people exist in the middle of the moral continuum: We feel a sense of connectedness to ourselves, our families and friends, and our society. We typically do not have a more universal perspective than this, although there is certainly a range. One important point to emphasize again is that everything we do may be considered moral or immoral. If someone is wealthy and lives in a wealthy neighborhood, spending a lot of money may not be perceived as immoral or strange. In fact, it may help that person maintain a sense of connectedness to the community. However, someone who spends too much money in a poor area, especially if he or she him- or herself is poor, is considered irresponsible. There are thousands of examples of how morals enter our lives every day. What is crucial here is that one’s society helps determine what is necessary to maintain connectedness. The behaviors may not be the same across societies, although some are more universal than others. Moral universals are those on which a stable society depends, including rules against stealing and killing. The point here is that specific morals are usually determined by the “norms” of a society.

Religions clearly have something to say about morality as well. Specifically, religions help create a sense of connectedness among their participants and allow for the development of the foundational myths, necessary practices, and even thoughts required to maintain connections within the community. Religions typically put forth a long list of rules that people are to live by to be considered part of the group. These rules may include how often to pray, how often to go to religious services, how to interact with family and friends, and even when and what to eat and drink.

We have now considered how the biology of our brain and body affects how we think about morality and how we incorporate it into our everyday life on a moment-by-moment basis. We have also explored how we move along the moral continuum and have looked at several points along the continuum. We are now entering into a fascinating, complex, and crucial realm of morality. This realm consists of the highest unitary states that people experience—mystical experiences—which we will consider in detail in the next chapter. One of the most remarkable aspects of this type of experience is that it is perceived to be a state of absolute unity in which everything in the universe becomes a total oneness. In terms of the moral continuum, a state of absolute unity is significantly different from any other state of consciousness. There is no self, no other, no perception of any discrete objects in the universe. Even good and evil cease to exist as separate qualities and are rather combined into “the one” along with everything else. There can, therefore, be no morality because there are no separate individuals or events that can be evaluated from a moral perspective. What a fascinating state to experience! It can completely change a person’s perspective on morality and free will, since these concepts can no longer be considered by the brain in our usual, everyday way. More importantly, understanding these states both phenomenologically and biologically might provide an ultimate culmination for neurotheology.


Chapter Fourteen

ESCAPING THE PRISON OF THE BRAIN: MYSTICISM

GETTING A HANDLE ON THE BIG QUESTIONS

In reviewing the material we’ve covered so far, we’ve seen that neurotheology can engage many aspects of religion and spirituality. The brain areas associated with experience, cognition, and emotions are all brought to bear on the human ability to hold religious and spiritual beliefs, perform rituals and practices, and have religious and spiritual experiences. But throughout all of this, there is a lingering idea of how the field of neurotheology might contribute to our epistemological understanding of reality. We considered how we seem to be forever trapped inside our brain so that it is almost impossible to make any definite epistemological claims about the world. The fundamental question is, how do we know what is really real? The answer to this question takes a strange, yet important, turn in the context of neurotheology.

If you recall, the premise of the fields of both cognitive neuroscience and neurotheology is that everything is interpreted and manipulated in some way by the brain. Even though we are trapped within the brain, we do our best to make inferences about the world. We must decide which pieces of information are accurate and thus represent something that exists externally versus information that is inaccurate and does not represent something that exists externally. On a mundane level, if we have a problem at work, we must determine whether it is an actual problem and, if so, which elements are most relevant, and then devise a plan to resolve it. When it comes to philosophical or theological questions, we must determine which concepts reflect the true reality, which questions or issues need to be addressed, and how we might best resolve them. We also have to consider how reality is constructed and how purportedly physical and nonphysical aspects interact. Physical aspects of reality pertain to the natural sciences of physics, chemistry, and biology. Nonphysical aspects include human feelings or consciousness and possibly supernatural entities such as spirits or God.

While the brain areas involved in making these determinations have not been fully identified, we might suggest that several areas of the brain, such as the thalamus, limbic system, and memory areas, are involved. But how do we even begin to think about whether something is real or not? And can we ever get outside of our brain to know if we are right?

In trying to determine what is real, we usually rely on several basic qualities of things. For example, a table feels real since we can touch it, we can smell it, and if we leave the room, we expect it will still be there when we get back (unless someone has moved it). These qualities, sometimes, referred to as qualia, of objects help us determine what is real.1 But why do any of these qualia seem real to our brain?

From a neurotheological perspective, there may be no solution to the problem of realness other than how real something, anything, feels to us.2 The sense of touch or smell, the sense of persistence through time, all of these qualities and many others eventually determine how real something feels to us. If you feel that the touch of a table is real, then that contributes to your sense that the table is real. If you put your hand out toward the table and it goes right through it, you will likely question its realness.

From a biological perspective, the psychiatrist and neuroscientist Shitij Kapur has suggested that dopamine helps us determine which things are important, converting various sensory information from the environment into things we should either avoid or engage.3 This is a fundamentally important process the brain uses to help us determine how we should approach reality. Kapur also suggests that when this system goes awry, a person can develop psychosis or hallucinations. But even this biological theory does not help us understand the subjective experience of reality and how we know that what our brain tells us is real actually is.

Even the existence of God is processed by the brain, perhaps based on our dopamine levels, so that some people feel God is undeniably real, whereas others find God to be undeniably unreal. Those who believe in God feel that God is always there and exists like anything else in the universe. They feel God’s presence like they would feel another person’s presence. Research studies have shown, for example, that people who pray to God in a conversational way have brain activity that is essentially the same as when they are talking to another person.4 And remember the study by Sam Harris that found similar brain function among people contemplating religious ideas versus everyday facts.

It seems that no matter how we slice up the qualia of anything, whether something is physically real or not is ultimately determined by how real it feels to us. However, it is absolutely essential to clarify that our feeling of something’s realness has no true bearing on whether it is actually, objectively real—unless, of course, we can find some outlandish way to truly get outside of our brain.

This is why mystical experiences are crucial for both neurotheology and our understanding of the true nature of the universe. As we will see, mystical experiences apparently feel the most real of any experiences that humans have. And they also occasionally have another unique element—mystical experiences sometimes make a person feel as if he or she has gone beyond his or her own brain—something we have previously defined as impossible, at least from a cognitive neuroscience perspective. So let’s use neurotheology to explore mystical experiences in more detail to see how far they might take us.

WHAT ARE MYSTICAL EXPERIENCES?

While establishing a clear hierarchy of religious and spiritual experiences is difficult, those experiences described as mystical seem to reside at the extreme end of the spectrum. Mystical experiences appear to represent the most intense form of religious and spiritual experiences, both in terms of the inherent elements of the experience itself and the transformational aspects of the experience. Determining the subjective nature of mystical experiences is the first step in understanding them and assessing whether they might help us with the larger epistemological questions.

In evaluating some of the most common elements of mystical experiences, we can use neurotheology to construct a neurophysiological model of such experiences. To that end, we can begin with several historical analyses of the mystical experience.

In his classic The Varieties of Religious Experience, William James described a mystical experience as having the following characteristics5:


Ineffability or indescribability

A noetic quality in that the state carries a sense of higher knowledge

Transiency, as these states are not sustained for a long period of time

Passivity in which the person feels “as if his own will were in abeyance, and indeed sometimes as if he were grasped and held by a superior power”



The noted scholar of mysticism Evelyn Underhill defined mystical experiences as follows:6


Mystical experiences are “active and practical, not passive and theoretical. Furthermore, mystical experiences are an organic life process, a something the whole self does.”

The aims of the mystical experience are transcendental and spiritual as compared to other experiences of the material universe.

The object or being experienced is not “merely the Reality of all that is, but also a living and personal Object of Love, never an object of exploration.”

The experience is representative of a “living union” with this Oneness, which is an enhanced form of life.



The historian of Buddhism Robert Gimello has also defined the mystical experience:


A mystical experience is a state of mind, achieved commonly through some sort of self-cultivation, of which the following are usually or often the salient, but not necessarily the only, features:

•  A feeling of oneness or unity, variously defined.

•  A strong confidence in the “reality” or “objectivity” of the experience, i.e., a conviction that it is somehow revelatory of “the truth.”

•  A sense of the final inapplicability to the experience of conventional language, i.e., a sense that the experience is ineffable.

•  A cessation of normal intellectual operations (e.g., deduction, discrimination, ratiocination, speculation, etc.) or the substitution for them of some “higher” or qualitatively different mode of intellect (e.g., intuition).

•  A sense of the coincidence of opposites, of various kinds (paradoxically).

•  An extraordinarily strong affective tone, again of various kinds (e.g., sublime joy, utter serenity, great fear, incomparable pleasure, etc.—often an unusual combination of such as these).7



In “Language and Mystical Awareness,” the religion scholar Frederick Streng noted, “the term mysticism has been used to refer to a variety of phenomena including occult experience, trance, a vague sense of unaccountable uneasiness, sudden extraordinary visions and words of divine beings, or aesthetic sensitivity.”8

The secular religious studies scholar Ninian Smart tried to differentiate mystical experiences that arose in traditions such as Buddhism or Hinduism, which are associated with internal experiences of universal consciousness, from mystical experiences in monotheistic traditions, which are associated with the experience of a divine other. This other is usually ascribed to God or some supernatural being. Smart defined experiences of a divine other as “numinous” in contrast to experiences of a universal awareness or consciousness, which he referred to as mystical.

The philosophy scholar W. B. Stace delineated the characteristics of mystical experiences as either extrovertive or introvertive.9 Stace defined extrovertive mystical experiences as consisting of the following feelings:

  1.  The Unifying Vision—all things are one

  2.  The more concrete apprehension of the One as an inner subjectivity, or life, in all things

  3.  Objectivity or reality

  4.  Blessedness or peace

  5.  The holy, sacred, or divine

  6.  Paradoxicality

  7.  Alleged by mystics to be ineffable

Introvertive mystical experiences were considered to consist of feelings of the following:

  1.  The Unitary Consciousness; the One, the Void; pure consciousness

  2.  Nonspatial, nontemporal

  3.  Objectivity or reality

  4.  Blessedness or peace

  5.  The holy, sacred, or divine

  6.  Paradoxicality

  7.  Alleged by mystics to be ineffable

Stace argued that characteristics 3 through 7 are identical in the two lists since these are universal characteristics; they exist regardless of culture or tradition. However, it is in characteristics 1 and 2 that the distinction in his typology is made between extrovertive and introvertive mystical experiences. One can easily see a similarity between Stace’s extrovertive and introvertive mystical experiences and Smart’s numinous and mystical experiences.

In a critique of both Smart’s and Stace’s typologies, the philosophy scholar Steven Katz maintains that mystical experiences can have unique elements depending on the culture in which they occur and how an individual describes them using available language.10 In fact, it may be that the experience is affected by the cultural starting point. At this time, there has not been enough research to clearly delineate the different characteristics of mystical experiences as they relate to various types of individuals and cultural or spiritual backgrounds.

A NEUROTHEOLOGICAL APPROACH TO MYSTICAL EXPERIENCES

These more classic definitions of mystical experiences and their elements were based primarily on historical descriptions of such experiences. However, a more recent reworking of our understanding of these experiences may help to better link them to brain processes.

In my own study of various religious and spiritual practices, I realized how critical it would be to have better information about the phenomenological characteristics of these experiences to ascertain whether there were similarities and differences across individuals and across traditions. More importantly, I felt that we needed data not just from the mystics of history but from ordinary people as well. This was the impetus for the online survey I have previously described in which people provided information about themselves and about their most intense spiritual experiences. We also asked people about the circumstances surrounding their experiences. We felt there could be very important information regarding the moment of, and events leading up to, their spiritual experiences. A mystical experience associated with a near-death state might be vastly different from one associated with meditation. Further, since any medical or psychological issue can contribute to changes in the brain’s physiology, I felt that as thorough an understanding as possible was warranted for each of these individuals.

The centerpiece of the online survey was the narrative space we provided for people to describe their experiences in detail. My colleagues and I debated for some time about the best way to even ask the question because we wanted it to be open-ended enough that people would feel free to write whatever was most relevant to them, but not so broad that we would end up receiving information that was not useful. We settled on the following: “Please describe in as much detail as possible your most intense spiritual experience.”

The inherent uncertainty of whether all experiences described by the survey participants represented true mystical experiences or some other type of spiritual experience should be noted. A fascinating question in this regard is whether there is a “quantum leap” that occurs between one type of spiritual experience and another. Certainly a spiritual experience a person has while participating in a standard church service is markedly distinct from a mystical experience. However, some intense spiritual experiences may have a great deal of overlap with experiences typically regarded as mystical. On one hand, based in part on phenomenological assessments as well as an understanding of the underlying biology, we would expect a continuum of experiences. We would expect spiritual experiences to become more and more intense as specific brain activity patterns are altered throughout the process.

The notion of a continuum is based in part on previous work with my colleague Eugene d’Aquili. We had proposed a “unitary continuum” in which people experience a progressive sense of connectedness or oneness with the world. One can see how this continuum arises in a variety of common experiences. In our everyday life, we tend to experience the world in a separated fashion. We recognize ourselves and how our self is distinct from other people and other objects in the world. We may feel a sense of connection with a good friend with whom we feel a strong degree of interpersonal resonance. Another nodal point along the way may be a feeling of romantic love we have toward a spouse or partner, resulting in a deep sense of connection. The next nodal point might be a feeling of connectedness with all people within a spiritual community, especially within the context of rituals. As we proceed along the unitary continuum, we may feel a strong sense of connection with God, and ultimately we may no longer be able to use the word connection because we feel there is nothing to be connected to. Everything becomes a singular oneness. This absolute unitary state is the most profound sense of unity along the continuum. It is also the state described by scholars of mystical experiences. In the state of absolute unity, there is no individual organism, object, or any distinctiveness to anything in the universe. The question remains whether there is an identifiable leap between these different states, both subjectively and physiologically, or whether they lie along a continuum. This was a question we hoped would be answerable to some extent through our online survey.

In trying to evaluate the broad array of experiences our respondents described, we realized that people likely focused on the features that were relevant to them and may have omitted other characteristics that, while relevant, may not have been the most prominent for them. For example, if a woman felt an incredible sense of love during a mystical experience, she might focus on that feeling of love. She might describe how loved she felt, the source of the love, and how the love made her feel throughout her entire body. She might exclude from her description the experience of a sense of unity with God because even though she felt it, that was not the most prominent aspect of the experience for her. We experience a similar phenomenon in the medical field all the time. When asking a patient how he or she is feeling, the usual initial response is “Pretty good.” Only after we start asking specific questions about their symptoms or condition do we out how the person is truly feeling. So we wanted to combine a general question about the spiritual experience with specific questions about the characteristics of the experience. Such questions included the following:


When you had the experience, how did it compare to your usual sense of reality?

What emotional feelings did you have during the experience?

What visions or sounds did you experience before, during, or after this experience?

What, if any, unusual abilities did you have during or after this experience?



Using an approach called content analysis, which explores how often different words are used and how these words are connected to each other, we could explore in far more detail the nature and various elements of these experiences. And I was always hoping that we might ultimately correlate the subjective elements with specific brain processes as part of our neurotheological approach. From a neurotheological perspective, another problematic issue is that observing neurophysiological changes during mystical experiences is very difficult. Mystical experiences are unpredictable. Further, these experiences are so powerful and intense that it is difficult to interrupt them in order to study them. One cannot tap someone on the shoulder to determine whether or not they’ve hit Nirvana, but rather must wait until after the experience is over to find out how the individual experienced it. This “after-the-fact” requirement for determining whether a mystical experience has in fact occurred makes any neurotheological study more difficult. So at the moment, we have only the retrospective accounts provided by our survey respondents to use as data to try to relate aspects of spiritual experiences to specific brain processes.

In the end, we were able to categorize the elements of these experiences into five core components11:

  1.  A sense of intensity

  2.  A sense of clarity

  3.  A sense of unity

  4.  A sense of surrender

  5.  A transformational effect

Overall, these five core elements generally align with many descriptions of mystical experiences provided by scholars of mysticism. An advantage of these core elements is that there is a deeper empirical basis to support them. However, it is always important for evolving theories to incorporate previous work. In addition to advancing these earlier characterizations of mystical experiences, another advantage of considering the current core elements is that they are easier to tie into neurophysiological processes. From a neurotheological perspective, this is important because it will allow us to tie all the different types of religious and spiritual experiences into an overarching framework. That we can help determine the core elements of the most intense spiritual experience, the mystical or enlightenment experience, is another testament to the possibilities of neurotheology as a unique and valuable field of study.

Let’s now consider the core elements in detail, starting with a sense of intensity. Descriptions of mystical experiences, both historical as well as from our survey, almost always describe something so intense that it defies description. For the individual, the experience is the most powerful, most beautiful, most emotional experience ever imagined. A forty-six-year-old man from our survey provided the following description:


I, as an un-namable but individual being, was travelling down an infinite rollercoaster like waves of pure white ecstatic light. The ecstasy was overwhelming and rose and fell in intensity with the waves of light. The light path seemed infinitely long in both directions. The sense of the being and the light was INFINITELY MORE REAL than anything I had ever experienced.



You can see in the description the use of words such as pure, ecstatic, and overwhelming used to describe the incredible intensity of the experience. Whether a person experiences love, God, or infinite consciousness, the experience is always so intense that its description seems to be beyond the capability of words. The intensity of the experience is part of what defines it as a profoundly important experience. From a brain perspective, intense experiences are frequently associated with changes of activity in the limbic system. As we have discussed, the amygdala is the part of the brain that becomes active when something of motivational importance occurs, and brain scan studies have shown the amygdala is involved with the intensity of various experiences.12 Thus, the connection between amygdala activity and the intensity of a mystical experience is likely a fundamental part of this neurotheological link.

One other corollary is the intensity of the realness of the experience, as highlighted in the quote from the survey respondent. The capital letters used for “INFINITELY MORE REAL” were used to help emphasize the intensity of the experience. Virtually everyone who has had such an experience describes it as being as real, if not more real, than everyday experiences. What does it mean to be “more real”? A common example is waking up from a dream. No matter how real the dream feels, when we wake up, we immediately relegate the dream to an inferior state of realness. Our awake state is more real than the dream state. But for the person who has a mystical experience, it is like waking up again. The difference is that our usual, everyday reality is now relegated as inferior (i.e., everyday reality is considered to be as unreal as a dream-like state), and the mystical state represents the true reality.

The notion of realness is not well understood from the perspective of the human brain. Very few data have been obtained to help identify areas of the brain involved in our ability to assess how real something feels. One possibility is that it is an integrated process that centrally involves the thalamus. Remember that the thalamus is a key relay station in the brain that takes information from the sensory organs and integrates it with many other areas of the cortex. In doing so, the thalamus helps us establish our perception of reality. Thus, the thalamus, along with its interconnections with other brain areas, may be a key regulator with respect to our perception of reality. In support of this possibility, brain scan studies have demonstrated changes in thalamic activity during intense spiritual practices and experiences.13 In fact, we have seen thalamic activity change as the result of performing a simple meditation program for only twelve minutes a day for eight weeks.14 You can imagine the types of changes that might be observed after performing a spiritual practice for many years or being transformed by a mystical experience.

Thalamic activity may also be associated with the second core component of the mystical experience, a sense of clarity. Virtually all people describe a profound sense of understanding and wisdom arising from a mystical experience. Put in lay terms, the person “gets it” for the first time. He or she feels that he or she now has a full understanding of how the universe works, a sense of meaning and purpose in life, and an understanding of any relationship he or she may have with the divine or supernatural. This sense of clarity likely also derives from activity in the thalamus since it integrates with other areas of the brain. In a mystical experience, old ideas and beliefs systems are no longer considered valid and are replaced with a new system that finds its origin in the intensity of the experience. The higher-order areas of the brain are also responsible for integrating the experience into the person’s belief system. Ideas related to causality, symbolism, emotions, and realness are brought to bear on this experience and how it relates to the person’s religious and spiritual beliefs.

The next of the core elements is unity. In chapter 13, we discussed the morality, or unitary, continuum of which one extreme end represents a feeling of absolute unity in which everything is perceived to become one. Eugene d’Aquili and I used to refer to this experience as “absolute unitary being.” Perhaps this was a slight misnomer since we did not mean to imply the presence of an actual being, but rather a state of being in which a person experiences everything in existence as an absolute oneness. The person’s sense of self dissolves, and all things, including the self, become one. Since the person experiences becoming part of a greater oneness, the person no longer feels tied to the body or brain. The person experiences moving beyond the ego-self to become part of a larger, universal self. In addition, since there is no distinction between any kind of inner subjective experience and an outer objective perspective, the person also perceives the experience of going beyond both objective and subjective perspectives of the world.

With regard to such a unifying experience, Albert Einstein wrote,


It is very difficult to explain this feeling to anyone who is entirely without it, especially as there is no anthropomorphic conception of God corresponding to it. The individual feels the nothingness of human desires and aims and the sublimity and marvelous order which reveal themselves both in Nature and in the world of thought. He looks upon individual existence as a sort of prison and wants to experience the universe as a single significant whole.15



William James had the following to say about mystical experiences:


In mystic states we both become one with the Absolute and we become aware of our oneness. This is the everlasting and triumphant mystical tradition, hardly altered by differences of clime or creed. In Hinduism, in Neoplatonism, in Sufism, in Christian mysticism, in Whitmanism, we find the same recurring note.16



And from one of our survey participants, a 43-year-old woman from India, we have the following description with the words capitalized as she wrote them:


During my peak meditation experience, tears were streaming down my cheeks, when I experienced the feeling of “ONENESS” with all beings. My body felt very light. Rather, there was no separation between me and other external reality. There was no sense of “SELF.” It was very unique.



In these quotes, we see similarities in the description of the sense of oneness that is a central component of mystical experiences.

We have also considered where the unitary experience may arise within the human brain. The parietal lobe seems to play an important role in unitary experiences. Decreased activity in the parietal lobe, which may reflect the blocking of activity entering it, has been observed in numerous brain scan studies of religious and spiritual practices.17 The parietal lobe normally functions by taking sensory information from the body to create our sense of self and a three-dimensional representation of space. As input into this area decreases, it no longer has the information from which to generate the sense of self and space. And it is precisely this loss of sense of self and space that is described in mystical experiences.

Another fascinating point relates back to our discussion in chapter 13 on morality and ethics. Since everything is considered to be at one during a mystical experience, we have a new understanding about moral action from this mystical, absolute-unity perspective. All things are understood to be both positive and negative with regard to morality. Any act necessarily causes some prior pattern to move away from unity in order for another pattern to move toward unity. On a profound level, no matter what we do, some harm will arise from it. However, at the level of absolute unitary being, not only can there be no true sense of morality, neither can there be any action that is purely moral or immoral. Every action can be considered from both perspectives to determine which aspects are moral and which are immoral to find a way between the two. Take the example of running across a field of grass to save a child from a burning car. Most would consider the morality of saving the child to far outweigh the immorality of destroying a few blades of grass and a few insects. Interestingly, that may depend on the given perspective, since a person experiencing absolute unitary being will deeply sympathize with the blades of grass and the insects as well. In that regard, the action is not purely moral or immoral but has components of both. Someone experiencing absolute unitary being may be able to evaluate the absolute moral perspective of the entire universe with regard to any given event.

The next core element of mystical experiences is a sense of surrender. People having a mystical experience feel that the experience is happening to them, not as though they are purposefully making it happen. However, the experience is not an inherently passive one, as the person is highly engaged; it is just that the person feels that he or she is letting it happen to them—they surrender to it. A sense of surrender has been described in many different spiritual experiences, both historically and in our survey. The classic example is from the tradition of Islam. The name Islam itself means to surrender, and people who follow the tradition are supposed to surrender to God. Similarly, when we did our study of people speaking in tongues, we found that they did not perceive themselves as making the speaking in tongues happen. I said to one study participant that during one of the brain scans, she would be instructed to begin speaking in tongues, but she immediately corrected me: “No, no, no, we cannot purposely speak in tongues; rather we can put ourselves into the mindset that allows us to access speaking in tongues.” Even though virtually everyone in our study was able to speak in tongues during the study, they adhered to the notion that it was not something they could purposefully make happen. They could only prepare themselves for the experience and hope that it happened.

A sense of surrender also has to do with another modern concept referred to as agency. When people have mystical experiences, they tend to attribute the cause of the experience to an outside agent, which could be Buddha, God, universal consciousness, or the universe itself. That a person can experience something or someone else making the mystical experience happen contributes to its importance in the context of religious thought. After all, if God is inducing an enlightenment experience within someone, then God surely must exist, and exist in a way compatible with the mystical experience.

Take, for example, this description from a 48-year-old Catholic woman who completed our survey:


I was in anguish. I was lost, and I had no sense of God’s direction. I cried out, but nothing came to me. Suddenly I had the experience of God asking me if I would do anything. This was not an audible voice, rather a knowing inside. I said yes but was met with silence. Another day passed, and then He asked if I would be willing to give up everything for Him, even my religious faith and salvation. That took me aback. I couldn’t believe He would ask that of me. So I waited and tried to discern if it was God who was asking me that or some other spirit. I prayed for another couple of days, and the anguish increased. Finally, I surrendered everything, including my faith and my salvation, and only for one reason. I loved God so much that I would truly give up everything to be connected with Him. I said yes, and in an instant, God returned everything to me, transformed. He liberated me. From that day forward, a new relationship existed between God and me. It is ever present: no distance, no separation. It is! How has it changed? I am not attached to doctrine, dogmas, or rituals. I see God’s action all around me.



The notion of surrender also has interesting implications for understanding biologically how meditation and prayer practices help bring about enlightenment or intense mystical experiences. The research to date suggests that most meditative practices, particularly those that involve willful concentration, are associated with increased frontal lobe activity.18 This is consistent with what is involved with any attention-focusing task. The more we concentrate on something, the more our frontal lobe activity increases to control and regulate the various brain processes involved in the task. But something else can happen during intense meditation or prayer practices. When a mystical experience begins, people feel that concentration can no longer be sustained. They feel as if they have surrendered their willfulness to the process. Brain imaging studies show that during practices that elicit a feeling of surrender, frontal lobe activity decreases (particularly in the prefrontal cortex). Our brain scan studies of speaking in tongues and Islamic prayer, which are both associated with a feeling of surrender, showed decreased frontal lobe activity during the practice. Other scholars have suggested that decreased frontal lobe activity, also called hypofrontality, is associated with powerful flow experiences, spiritual experiences, and even enlightenment.

My colleague Mark Waldman and I have argued that it was not just the decrease in frontal lobe activity that is important with respect to the feeling of surrender, but also the magnitude of the decrease.19 If frontal lobe activity increases dramatically during meditation and then drops to levels well below normal, the magnitude of that drop is substantial and could result in powerful feelings of surrender and intense mystical experiences.

One of the best analogies I have used to explain the importance of this magnitude has to do with what happens when you jump off a step. If you climb up two steps and jump down, not much happens. If you climb up a ladder so that you are ten feet off the ground, when you jump you will feel something very different, and you might break a bone. If you then climbed ten feet off the ground and jumped into an empty swimming pool that was ten feet deep, the total jump would be twenty feet and could seriously injure or kill you. The point here is that the magnitude of the drop is crucial in terms of the magnitude of the experience. Likewise, in the brain, a simple decrease in frontal lobe activity may be associated with a mild experience of surrender, perhaps while listening to some beautiful music. But taking the frontal lobe activity to a heightened state during a practice like meditation, and then experiencing a substantial drop could result in the kind of dramatic change that one might expect to be associated with mystical experiences. This helps us to understand why spiritual practices such as meditation are so useful for inducing mystical experiences. They help prime the brain for the substantial changes that underlie these powerful experiences.

The final core component of mystical experiences, the transformational effect, is not so much related to the experience itself, but to its impact or aftereffect. Part of what distinguishes mystical experiences from other spiritual states is that the transformative element has long-lasting effects on virtually every part of a person’s life. In our online survey, we asked people to rate how various aspects of life changed after their experience, and more than 90 percent stated that these domains were changed for the better as the result of their experience. Improvements were experienced in their sense of spirituality and, to a lesser extent, their religiousness. For these individuals, these experiences feel radically different and more profound than more traditional experiences based on the dogmas or beliefs of a given religious tradition. The intensity and power of the experience take them into a realm that feels spiritual rather than tied to a specific religious belief system.

In addition to the sense of spirituality, people also describe significant improvements in their sense of meaning and purpose in life. As a result of the clarity of the experience, they now feel they know what they need to do to live in a sacred way. For some, this even becomes a kind of calling with the goal of living according to the ideals expressed and perceived within their mystical experience.20 As a result of all these changes, people also tend to feel that their psychological and even physical health improve. They feel better about their lives, and because there are reductions in feelings of depression and anxiety, they experience an overall improvement in their sense of well-being. People even describe improvements in how they perceive their interpersonal relationships. People often describe a greater sense of compassion, forgiveness, and empathy toward others, which improves the quality of their relationships. In our survey, women in particular reported a link between the mystical states they experienced and a stronger sense of family and community. And if relationships and life perspective are changed, people typically also feel that they now work more effectively and enjoy their jobs more.

The transformative aspect of mystical states, regardless of whether they arise from a religious ritual, spiritual practice, entheogen, or any other cause, is unique. The way we typically understand the brain is that it changes slowly over time. As we go through the educational system, we learn mathematics every day and every year and develop a comprehensive sense of how to engage the quantitative areas of our brain. We don’t suddenly flip a switch in order to understand algebra or geometry. Mystical experiences, on the other hand, seem to have a completely different kind of effect. These experiences, which last just seconds to minutes, seem to rewire the brain completely in this very short period of time. It is remarkable that all the different ways a person thinks about the world can radically shift from a singular moment of mystical enlightenment.

Neurophysiologically, there would seem to be two possible explanations. One is that the beliefs and behaviors associated with mystical transformation always have existed within the brain and yet somehow were unable to be accessed in the person’s everyday life. The implication is that the mystical mind is a built-in component of the human brain. For some reason, as we grow up, we lose the ability to connect with the mystical part of ourselves. We become bogged down in the minutiae of our lives and the materialism of society. From this perspective, it takes a mystical experience to unlock this area of the brain and its functions. It is not unlike videogames that require you to achieve a certain score in order to unlock a new level or character.

One scholar who would support this perspective is Jill Bolte Taylor, who wrote about her own mystical experience in the book My Stroke of Insight.21 Bolte Taylor was a rising neuroscientist who, in her thirties, experienced a stroke as a result of a ruptured cerebral aneurysm. The stroke substantially damaged the left side of her brain. But during the stroke, she had a mystical experience in which she felt intimately interconnected with all things in the universe. She argues, on the basis of her experience as well as her unique pathology, that the left side of her brain, the scientific side, had always been preventing the right side of her brain from expressing these deep feelings of connection and intuitiveness. When the stroke damaged the left side of her brain, it released the right side of her brain so that she was able to have the powerful mystical experiences that she continues to be able to evoke. Bolte Taylor believes that the mystical elements always existed within her brain; it was merely a matter of releasing them. In her case, the release occurred as the result of a pathological situation. For many others, the release may result from drug-induced experiences, near-death experiences, meditative or prayer practices, or one of the many other experiences people have reported.

The second possible explanation for the transformative effect of mystical experiences is that the brain is capable of rewiring itself in a very short period of time. The neural connections that exist within the brain are constantly changing, and perhaps with a sudden surge of activity, a variety of changes and connections between neurons can shift dramatically so that the entire pattern and network of the brain’s activity shifts as well. We do know that each neuron can connect to thousands of other neurons. Not all those connections are fully functional, so there are many connections basically just waiting in the wings. It is possible, then, that a mystical experience occurs as a result of some extreme level of physiological functioning that also rapidly creates a wholly new set of neural connections.

Which of these two possible explanations is correct? More data are required to fully understand how mystical experiences can result in a transformative effect in such a short period of time. This is an important challenge for future neurotheological research. We should also consider other possibilities based on how we understand the brain’s ability to change. The field of neuroplasticity may help elucidate these kinds of changes. And, as I have argued, neurotheology may be able to teach neuroscience something because of the rapid transformation that seems to occur in a rather unorthodox way during these mystical experiences.

A final point with regard to the transformative aspect of mystical experiences brings us back to the changes occurring in the frontal lobe. The frontal lobe, with its executive functions, typically allows our brain to hold different beliefs in its respective “containers.” Essentially, the frontal lobe helps us organize our belief systems. It might be thought of as a large filing cabinet with multiple folders that represent the specific domains of belief we hold; for example, relationship beliefs, job beliefs, moral beliefs, and religious beliefs. The frontal lobe keeps all of these beliefs well organized. So what happens when frontal lobe activity suddenly experiences a dramatic, rapid drop? The significant decrease in frontal lobe activity experienced during a mystical experience is akin to taking all those folders out of the cabinet, throwing them up in the air, and then quickly stuffing them all back into the cabinet. This is a transformative moment, a reorganization of everything a person previously believed. In going back to our two possible explanations, both could be explained on the basis of this analogy. On one hand, the “files” were already there; they are just rearranged now. On the other hand, it is also possible that not only are the files rearranged, but new files are also added in a very short period of time.

While a greater understanding of the neurophysiological processes associated with mystical experiences has provided us with a more thorough explanation of how these experiences work and have an impact on us, there is still much to learn. This is where neurotheology can help: by providing a framework for conceptualizing and studying mystical experiences. Neurotheology may even take a crack at the most critical question: whether mystical experiences are nothing more than a manifestation of the brain’s function, or whether the brain enables humans to access some more fundamental level of reality, which we call mystical. Put another way from a more religious perspective, we might ponder whether the experience of a mystical union with God is driven by the brain or driven by God.

MYSTICAL EXPERIENCES AND ESCAPING THE BRAIN

Now that we have discussed mystical experiences, the question is whether they may be able to help us resolve the fundamental problem of escaping our brain. This was the question that got me into neurotheology in the first place. As a child, I had always wanted to figure out a way to know what was really real. An answer to this epistemological question could benefit humanity in virtually every possible way: physically, psychologically, morally, politically, spiritually, and religiously. In my pursuits, I started by exploring how the brain helps us perceive reality. But this led me only to the notion of being trapped within our brain. Since I kept trying to determine how we might be able to get outside our brain, I wondered if there were any other approaches that one could take. Could philosophical or theological arguments help get us closer to an answer? It seemed that virtually every one of these religious or theological perspectives was also related to brain processes. The next step was to see if there were any particular experiences humans have that even suggest the possibility of getting outside the brain.

As we have discussed, one feature of mystical experiences is a loss of the sense of self and a sense of absolute unity. But if you lose yourself and become intimately connected to the universe or God, is it possible that you are actually outside yourself, outside your brain? Another characteristic of mystical experiences is the notion of going beyond subjective and objective perspectives on the world. Again, in absolute unity, there is no differentiation between the self and other or between objective and subjective. Since everything is one, people having these experiences at least feel as if they have gone beyond the brain—the experience referred to as self-transcendence.

Whether we can get outside our brain is still a question that remains to be answered. However, as I like to say to my students and audiences, mystical experiences are the only states I know of in which people at least say they have gone outside the brain. And because of that description, it seems essential to try to understand these experiences as fully as possible. In addition, since these experiences are not only subjective, but appear to have a variety of observable brain mechanisms associated with them, neurotheology may be the ultimate approach toward a solution to the knotty problem of knowing what is really real. Perhaps, by combining the personal experience of going beyond the brain with the scientific knowledge of what is happening in the brain, we might find an epistemological solution to our experience of reality. We might find a way of determining if what we subjectively experience matches what is objectively real. To know what is really real is an aspiration akin to (and related to) a unified field theory and a worthy aim for a neurotheological approach to mystical experiences.


Chapter Fifteen

THE END OF FAITH AND THE BEGINNING OF NEUROTHEOLOGY

THE END OF FAITH

At the same time that Friedrich Nietzsche asserted that God is dead, his colleagues were arguing that with the advent of science and the education of the masses, there was no longer a need for the archaic beliefs associated with ancient religious traditions. They argued that reason, logic, and scientific experimentation would ultimately win the day and relegate all religions to the same fate as Greek mythology. They were good stories for their day, but they had no relevance in the modern world.

In 2001, I published a book entitled Why God Won’t Go Away (with my coauthors Eugene d’Aquili and Vince Rouse), the primary neurotheological premise of which was that because of how our brain functions, religion and the concept of God would be with humanity for a very long time. The argument we made is that the two overriding functions of the brain—self-maintenance and self-transcendence—are an important part of what the brain does for us. If religious and spiritual beliefs help the brain support these functions, then we would expect these beliefs to persist until the brain begins to operate in a fundamentally different way.

Here we are more than fifteen years later, and neurotheology has come a long way, along with the important changes in religious and spiritual traditions throughout the world. It seems reasonable to contemplate again the question of whether God and religion are likely to persist for a long time to come. Is it possible that neurotheology could find a way to an end of faith? Or could it point toward a new type of faith that might create a link between science and religion different from anything that has come before?

In the present book, we have considered many issues relating to neurotheology that bear directly on the overall persistence of religion. We have considered both the neuroscientific basis for religious and spiritual phenomena, as well as neuroevolutionary perspectives that show how religious beliefs and practices might be deeply ingrained in the functioning of the human brain. As with my original argument, many scholars continue to adhere to the notion that religion is an adaptive phenomenon and hence should continue to persist as long as the human brain continues to function in the same basic way.1

Current trends might suggest a different direction for religion. In today’s world, we have seen a substantial increase in the number of people who consider themselves to be either atheists or spiritual but not religious. Certain areas of the world have been particularly associated with such changes. In many European countries, the majority of individuals consider themselves atheists. In the United States, while the large majority of people still consider themselves religious, about 20 percent of people now report being unaffiliated.2 We’ve seen these changes in more practical terms with the closure of many churches and other places of worship and the consolidation of their memberships.

The cause of the shift away from religious beliefs or a belief in God is also an important topic for neurotheology. We might consider the various forces that compel an individual or society to reject religious and spiritual ideas or to search for new ones. On the surface, there are some obvious reasons for such a shift. The expansion of the Internet has enabled people to find many other ways of finding meaning and purpose in life. People can find supportive social groups, intellectual organizations, and emotional and creative outlets separate from traditional religious groups.

Another general cause of the turn away from religion has been the continued conflict between science and religion. Many people today view science as an extraordinary tool for understanding the world. These people feel that religion is no longer necessary to explain nature and our place within it. And some religious leaders have made egregious claims with regard to evolution, cosmology, and astronomy, which are in stark contrast to observational data. The fact that it took the Catholic Church more than three hundred years to apologize for imprisoning Galileo illustrates the potential problems that can arise when religious beliefs inappropriately reject clear and careful science. The result of scientific research and its strong appeal to reason frequently seem a better approach to many individuals. Further, as technology continues to advance, ancient sacred texts often have difficulty keeping up. After all, there is nothing in the Bible about how to handle a dying patient on a ventilator, the morality of genetic engineering, or how to best manage climate change.

Perhaps most damning to religion has been the disturbing problems and controversies that have arisen within specific traditions. The child abuse and molestation scandals that occurred within the Catholic Church and how they were covered up have given many people a reason to reject the Church’s teachings. It is easy to understand how someone might conclude that a Church that espouses convictions about proper moral behavior yet somehow condones outrageously immoral behavior is devoid of value.

The rise of radical terrorist groups that use religious ideas to support their destructive beliefs is another cause of the turn away from organized religion. This argument has been strongly advanced by noted atheists, such as Bill Maher and Sam Harris.3 The concern that religious beliefs can lead to violence has a long history to justify such a conclusion. Many military conflicts throughout history have either been instigated by religious disagreement or at least justified on the basis of religious beliefs. If religion can be blamed for such horrible violence, many people come to the conclusion that it is no longer worth following.

In spite of all these reasons for bringing about the end of faith, religions still have a substantial grip on humanity. There are over one billion Christians and over one billion Muslims in the world. There are also huge numbers of Buddhists and Hindus, and large numbers of others who adhere to smaller faiths. Thus, simply given the overall numbers, it seems unlikely that religion is going to go away in the near future.

In addition, many people who consider themselves atheists or agnostics continue to search for meaning and purpose in life. For many, this comes under the rubric of spirituality. As we discussed in chapter 12, even when religious beliefs are rejected, there continues to be an internal urge for understanding the world, connecting to that world in a fundamental way, and even seeking some spiritual or supernatural reality outside ourselves. All these approaches, including those that fall under the realm of New Age ideologies, continue to arise from the brain’s basic impetus to transcend the self and create a conceptual story about the world.

As I have also argued throughout this book, the religious and spiritual experiences people have are a primary driver for the development and continuation of faith. It is hard to ignore profound spiritual or mystical experiences. Such experiences must be incorporated into prevailing belief systems, often a challenge, or the systems themselves must change. One of the most relevant quotes in our online survey came from a 37-year-old scientist:


Everything in life seemed to click. I had this clarity, and it was as if I was looking at life from the inside out. Despite my trepidation, this experience seemed to satisfy my proof-oriented mentality with the concept of intuition. It was almost as if my intuition from somewhere “deeper” had offered some sort of direct experience that offered up proof.



You can see the struggle this person had in trying to merge her scientific mind with the powerful and intuitive experience that pushed her toward a sense of spirituality. Many people, like this scientist, have a goal of bringing together religious and spiritual beliefs with current scientific views. Similarly, Jill Bolte Taylor’s account of the mystical experience she had during a stroke suggests an important link between spirituality and science.

For these reasons, the brain strives to integrate modern knowledge, including modern science, with ancient religious and spiritual concepts. A number of scholarly domains are seeking to find a more integrated approach that combines science and the spiritual. Some scholars have explored the possibility of integrating religious and spiritual views with evolution, cosmology, and quantum mechanics. Books such as The Self-Aware Universe, Transcendental Physics, Modern Physics and Ancient Faith, New Proofs for the Existence of God: Contributions of Contemporary Physics and Philosophy, and Mindful Universe: Quantum Mechanics and the Participating Observer have all tried to explore this intriguing relationship. While many of these writings are controversial, and often rejected by the standard scientific flag bearers, they do speak to the notion that many people would like to find a way for religion and science to come together in the quest for knowledge and understanding. To what extent the scientific and the spiritual can contribute to such a quest remains to be seen.

Another area emphasizing this intersection is the health care setting. Many health care professionals now appreciate the importance of a person’s religious and spiritual beliefs in the context of his or her health care. We have come to see people as not just biological creatures, but as social, psychological, and spiritual ones as well. These different domains of the human person require greater study in order to understand all of the interrelationships. While it is unclear to what extent religious and spiritual ideas will influence the health care profession, there is certainly a strong relationship between science and the spiritual that cannot be ignored. Even as science progresses, as we develop improved technology for studying the human body and exacting cures for various diseases, we will never eliminate death and suffering, and hence there will likely always be room for religious and spiritual beliefs. The question is whether there is something that can replace these beliefs and still enable the human brain to feel comfortable in the face of a universe that can appear whimsical and terrifying.

If our brain is always trying to understand the world, and if we are trapped within our brain, then we will always create stories to explain the world. And since we struggle with understanding the universe, our brain acts as a belief-making machine. We have no choice but to generate ideas about all aspects of the universe. In doing so, we never know for sure if our ideas are accurate. Our ideas about God and religion may very well reflect the true nature of the universe, or they might be completely delusional. Our brain will never know. But because our brain will never know, the beliefs we hold become part of our reality. For some, that reality includes God, and for others, it does not. Of course, whether or not we believe in God has no bearing on whether God actually exists. Similarly, whether or not we believe in gravity, if we jump off a ladder, we will most definitely fall. But, following with this analogy, as our brain acquires more data (e.g., if every time we jump off a ladder, we fall down), we might modify our beliefs accordingly. Interestingly, with respect to God, people who are believers tend to have experiences in which they truly feel God’s presence. The notion of God makes sense to them, and they have experiences that support that belief.

This process may also explain the more recent movement from religion to spirituality. Most people perceive something in the universe greater than the self. We recognize that there is much more to the universe than we can perceive. And we want to be part of that “something greater.” That is what we often feel as spiritual. That feeling is translated in the brain via the limbic system and the parietal lobes to foster the emotional power of the feeling of self-transcendence that we feel connects us to that something greater, whether that feeling is incorporated into a specific religious context, a spiritual pursuit, or something else.

THE BEGINNING OF NEUROTHEOLOGY

Neurotheology represents an intriguing possibility as a middle ground between science and religion. Throughout this book, we have considered the many ways in which neurotheology can help explore the link between the two. And, as I have emphasized, it is important that neurotheology strive to be a two-way street in which both religion and science benefit from the interaction (at least until we uncover some deeper epistemological conclusions). While it is unclear what the ultimate outcome might be, including the possibility that either science or religion alone is correct, neurotheology appears to offer some unique opportunities.

I hope that this tour has been successful in showing you the many facets and capabilities of neurotheology. Neurotheology came into existence because continued advances in science led to the ability to understand the brain and its processes more effectively so that complex neurocognitive processes like those involved in religion and spirituality could actually be studied. Over the past twenty years, advances in the fields of cognitive neuroscience, anthropology, psychology, medicine, comparative religion, philosophy, and theology have come together to allow for this unique multidisciplinary field to develop. Neurotheology would seem to be a viable field of scholarship that is different from, but incorporates, these disciplines. As I frequently point out in various talks and articles, we are in the infancy of neurotheology as a field, but there is no limit to how far this field’s various avenues of study and scholarship can go.

Throughout this book, we have considered the many future directions that neurotheology may take. It may help advance the arenas of health, medicine, and psychology. This aspect of applied neurotheology may provide substantial benefits on a very practical level to people suffering with various issues in their lives. Neurotheology may support religious and spiritual practices by providing information that can guide people more effectively down their own spiritual paths. More effective liturgy and ritual may be developed through neurotheology. Neurotheology may also advance cognitive neuroscience by studying complex interactions in different brain systems and structures. As new techniques develop, we will be able to study the intricate workings of the brain during some of the most important and powerful experiences people can have. And we might elucidate the mystery of consciousness or the structure of beliefs. As we explore more esoteric concepts such as the nature of free will, morality, and epistemology, we would expect neurotheology to play an important role. Philosophy and theology could both benefit, and be benefited by, neurotheology. While particular philosophical or theological questions won’t go away, neurotheology may bring a new perspective to such discussions. We can now consider not only things like the pathways of logic or the interpretations of a sacred text, but what the brain is doing and how it shapes our knowledge. In fact, we might consider how neurotheology might be applicable to the broad array of theological concepts arising from all great traditions.

NEUROTHEOLOGY AS A METATHEOLOGY

If this is the beginning of neurotheology, we might consider how far we can take it in the context of both science and religious and spiritual beliefs. One possibility that my colleague Eugene d’Aquili and I considered was whether neurotheology might be able to function as a metatheology. A metatheology is a field or approach to theology that provides information so general that it can be applied to all other theological systems. In this way, a metatheology is an approach that has something to say about all theological positions. Thought of another way, a metatheology theoretically sits beyond other theological systems and provides a commentary or perspective on the basis and process of those systems. In and of itself, a metatheology is devoid of theological content, since it consists of rules and descriptions about all other specific theologies.

In principle, a metatheology should account for three aspects of other theological systems. First, it must describe how and why the foundational myths of any given belief system are formed. Second, it must describe how and why the foundational myths are developed into the complex logical systems of a theology. Third, it must describe how and why the foundational myths are ultimately transformed into religious and spiritual practices and rituals.

How well can neurotheology function as a metatheology? If we consider that every theological system is developed by the human brain, then quite simply, neurotheology is almost by definition a metatheology. After all, we can take almost any theological perspective or statement and try to explore the brain processes associated with making that statement. Theological principles based on reason, emotion, and experience can all be considered through the lens of neurotheology.

As we have already seen, neurotheology provides a way of understanding the possible origin and nature of foundational myths from the perspective of the brain. The brain helps us construct myths as a way of interpreting our experiences, both internal and external, and making sense of the world. Neurotheology also helps us understand the brain processes underlying the development of specific theological ideas and concepts. Brain functions related to causality, binary processing, and holistic unification are part of many of these theological systems. Neurotheology provides the ability to describe changes in brain physiology, neurotransmitter systems, and the autonomic nervous system during religious and spiritual practices. Thus, it seems reasonable to consider neurotheology as a possible metatheology.

NEUROTHEOLOGY AS A MEGATHEOLOGY

Perhaps the ultimate expression of neurotheology would be as a megatheology. A megatheology is defined as a theological system that contains content that is so broad that it can be universally accepted and incorporated into the belief system of every person. The idea would be to develop a system that people could embrace as their primary belief system. Alternatively, people might continue to hold their present belief systems but incorporate a set of new ideals that merge seamlessly with their existing beliefs.

This is certainly a tall order for any theological system, and neurotheology is no exception. The question is whether neurotheology could function as a megatheology. While it is too early in its development to make any kind of definitive statement in this regard, there are some intriguing possibilities to consider. For one, since neurotheology applies to the human brain, and since the human brain is similar in the more than seven billion people on the planet, from the start, it would seem at least possible for neurotheology to be embraced by everyone. Any individual could explore how neurotheology relates to his or her beliefs and practices. People could consider how their brain affects their beliefs, behaviors, practices, rituals, and experiences. Many people reach out to me, grateful for the ideas of neurotheology that have helped them understand where their religious experiences and beliefs come from.

In previous chapters, we’ve seen that neurotheology has some fascinating implications for the development of religious and spiritual practices and liturgy. Rituals and practices could arise from neurotheological research. Neurotheology studies may point to specific approaches to meditation or prayer that may be most effective in bringing about religious and spiritual feelings. Neurotheology could help Muslim, Jew, and Christian alike find the best ways to perform prayers or find meaning in sacred texts. As a simple example, if studies were to show that slowing down the pace at which prayers are said made them more meaningful, then that information could help enhance a person’s religious experience. Whether such experiences and beliefs have a universal goal such as finding absolute reality or infinite consciousness, or more specific goals such as connecting with God or Krishna, it would seem that neurotheology could enable a person to engage his or her religious and spiritual side in a highly effective manner.

Neurotheological research may even suggest certain pathways for people to follow to achieve intense spiritual, or even mystical, experiences. People may pursue various stimulated states associated with psychedelic drugs, transcranial magnetic stimulation, or intense meditation techniques. Although these approaches may be performed within a specific tradition, neurotheology might also offer more universal beliefs related to consciousness or some absolute reality.

As discussed in chapter 14, the most intense experiences tend to be those associated with powerful feelings of unity and oneness. If it is discovered that these states provide important physical, psychological, and spiritual benefits for a person, the means of achieving these states could be part of neurotheological discourse and research. They might even be compatible with existing religious frameworks. We might find that practices arising from specific traditions are particularly useful at inducing such experiences. Alternatively, neurotheology may help find hybrid approaches that allow people from a variety of different perspectives and traditions to attain such experiences. Neurotheology could also potentially help people find effective ways of incorporating such experiences into their prevailing belief systems.

It is interesting to reflect on the universality of the spiritual experiences that we observed in our online survey. While each experience has unique elements, there are some primary components that appear to be found in every experience. A powerful sense of realness and unity is reported by people regardless of their particular belief systems; this is known variously as Brahman, Dao, Tathagata, Dharmakaya, Christ, Allah, God, or Absolute Mind.4 Perhaps neurotheology will find that the sense of absolute unity attained through the workings of the human brain could be regarded as the ultimate expression of every religious tradition. If so, could this form the basis of a megatheology?

Neurotheology may even help show how we can use our brain and consciousness as effectively as possible in advancing the human species whether or not this involves future evolutionary development. Future neurotheological research could explore the question of whether the genetic and physiological processes of the brain, as they are today, are sufficient for achieving the highest possible goals for humanity. Many studies could be conceived that might lead to a better understanding of these neurophysiological and spiritual processes. The end result could be an overall system of rituals, practices, experiences, and beliefs that has a unique neurotheological flavor. This neurotheological system could be pursued by all individuals, regardless of whether they follow a specific religious tradition or are agnostics or atheists.

FINAL THOUGHTS

We have taken a reasonably thorough tour through present neurotheology and found many fascinating ways to link the brain with religious and spiritual phenomena. The future of neurotheology seems bright with an expansive horizon. Studies and scholarship ranging from the highly practical to the deeply esoteric can begin to be explored in full. Neurotheology may develop its own methods and also incorporate ongoing developments in the sciences, philosophy, and theology. Where all of it may lead is uncertain but potentially very exciting. And maybe humanity will find itself evolving toward a new, multidisciplinary, and integrative mindset based on neurotheology.
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