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You have helped to redefine the religious landscape of
contemporary American society by demonstrating the beauty,
diversity, optimism, and health benefits associated with
the spiritual practices of the world.
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AUTHOR'S NOTE

Throughout most of this book Mark and I will be speaking to you with a united voice, for we
have closely collaborated on the research we present. Thus, we liberally substitute / and we, and
only occasionally specify ourselves as individuals, since the anecdotes we relate tend to reflect
our shared experiences and values. However, when / is used to talk about the brain-scan
research conducted at the University of Pennsylvania, it is in reference to myself, as are most of
the anecdotes that refer to childhood and college experiences. But research is never a solitary
venture, so you'll often find references to our work, which includes not just Mark, but also the
members of my research staff at the university, without whom I could not possibly conduct the
work I do. For a list of those who have contributed to the research gathered in this volume,
please see the acknowledgment page at the end of this book.

Of all the fields of science and medicine, neurophysiology is one of the most difficult topics to
talk about in simple terms, especially when it comes to issues concerning consciousness, logic,
emotional processing, and the reality-processing mechanisms of the brain—issues that are
essential to address when dealing with the neurological correlates of spiritual experiences and
religious beliefs. We have made the information as “user friendly” as possible, but
generalizations often leave out important qualifications and concerns. Therefore, for those who
desire additional information, we have provided extensive peer-reviewed references—over a
thousand—in the endnotes to substantiate the conclusions we have drawn.



RELIGION
AND THE
HUMAN BRAIN

Our time is distinguished by wonderful achievements in the fields of scientific
understanding and the technical application of those insights. Who would not be cheered by
this? But let us not forget that knowledge and skills alone cannot lead humanity to a happy
and dignified life. Humanity has every reason to place the proclaimers of high moral
standards and values above the discoverers of objective truth. What humanity owes to
personalities like Buddha, Moses, and Jesus ranks for me higher than all the achievements of

the inquiring and constructive mind.
—ALBERT EINSTEIN, THE HUMAN SIDE



1
WHO CARES ABOUT GOD?



Prelude to a Neurological and
Spiritual Revolution

God.

In America, I cannot think of any other word that stirs up the imagination more. Even young
children raised in nonreligious communities understand the concept of God, and when asked, will
willingly draw you a picture—usually the proverbial old man with the long hair and a beard. As
children grow into adults, their pictures of God often evolve into abstract images of clouds, spirals,
sunbursts, and even mirrors, as they attempt to integrate the properties of a reality they cannot see. In
fact, the more a person thinks about God, the more complex and imaginative the concept becomes,
taking on unique nuances of meaning that differ from one individual to the next.

If you contemplate God long enough, something surprising happens in the brain. Neural functioning
begins to change. Different circuits become activated, while others become deactivated. New
dendrites are formed, new synaptic connections are made, and the brain becomes more sensitive to
subtle realms of experience. Perceptions alter, beliefs begin to change, and if God has meaning for
you, then God becomes neurologically real. For some, God may remain a primitive concept, limited
to the way a young child interprets the world. But for most people, God is transformed into a symbol
or metaphor representing a wide range of personal, ethical, social, and universal values. And, if you
happen to be a neuroscientist, God can be one of the most fascinating of human experiences to
explore.



THE SCIENCE OF GOD

For the past fifteen years I have investigated the neural mechanisms of spirituality with the same
fervor that a minister contemplates God. Some religious rituals do nothing more than relax you, others
help to keep you focused and alert, but a few appear to take practitioners into transcendent realms of
mystical experience where their entire lives are changed.

Our research team at the University of Pennsylvania has consistently demonstrated that God is part
of our consciousness and that the more you think about God, the more you will alter the neural
circuitry in specific parts of your brain. That is why I say, with the utmost confidence, that God can
change your brain. And it doesn't matter if you're a Christian or a Jew, a Muslim or a Hindu, or an
agnostic or an atheist.

In Why God Won't Go Away, 1 demonstrated that the human brain is uniquely constructed to

perceive and generate spiritual realities.] Yet it has no way to ascertain the accuracy of such
perceptions. Instead, our brain uses logic, reason, intuition, imagination, and emotion to integrate God
and the universe into a complex system of personal values, behaviors, and beliefs.

But no matter how hard we try, the ultimate nature of the universe continues to elude our brain. So
the bigger questions remain. Where does life originate, where does it end, and what ultimate purpose
does it serve? Is there a spiritual reality, or is it merely a fabrication of the mind? If there is a God,
does such an entity reach out to us like the hand that Michelangelo painted on the ceiling of the Sistine
Chapel? Or is it the other way around: Does our mind reach out to embrace a God that may or may not
be real?

Neuroscience has yet to answer such questions, but it can record the effect that religious beliefs
and experiences have upon the human brain. Furthermore, it can tell us how God—as an image,
feeling, thought, or fact—is interpreted, reacted to, and turned into a perception that feels meaningful
and real. But neuroscience cannot tell you if God does or doesn't exist. In fact, as far as we can tell,
most of the human brain does not even worry if the things we see are actually real. Instead, it only
needs to know if they are useful for survival. If a belief in God provides you with a sense of comfort
and security, then God will enhance your life. But if you see God as a vindictive deity who gives you
justification for inflicting harm on others, such a belief can actually damage your brain as it motivates
you to act in socially destructive ways.

Having an accurate perception of reality is not one of the brain's strong points. Indeed, as Mark and

I pointed out in Why We Believe What We Believe 1 the human brain seems to have difficulty

separating fantasies from facts.2 It sees things that are not there, and it sometimes doesn't see things
that are there. In fact, the brain doesn't even try to create a fully detailed map of the external world.
Instead, it selects a handful of cues, then fills in the rest with conjecture, fantasy, and belief. Rather
than being a hindrance, such neurological ambiguity allows us to imagine and create a world filled
with utopian, utilitarian, and sometimes useless things—from eye protectors for chickens to electronic
corneas for the blind.

Likewise, when it comes to thinking about God, our brain creates a vast range of utopian,
utilitarian, and sometimes useless theologies—from complex moral value systems to the number of
angels that can fit on the head of a pin. But no matter how comprehensive our theologies become, our
brain is rarely satisfied with its concepts and images of God. The end result of this remarkable
contemplation has been the creation of thousands of differing spiritual practices and creeds.



Indeed, the more one contemplates God, the more mysterious God becomes. Some embrace this
emergent ambiguity, some are frightened by it, some ignore it, and others reject it in its entirety. But
the fact remains that every human brain, from early childhood on, contemplates the possibility that
spiritual realms exist. Believers like Isaac Newton, agnostics like Charles Darwin, and atheists like
Richard Dawkins have all given serious consideration to humanity's fascination with God, because
the moment God is introduced to the human brain, the neurological concept will not go away.

Recently there has been a spate of antireligious books—among them, The God Delusion, Richard
Dawkins; The End of Faith, Sam Harris; and God Is Not Great, Christopher Hitchens—that argue
that religious beliefs are personally and societally dangerous. But the research, as we will outline
throughout this book, strongly suggests otherwise. Nor do we believe that these authors represent the
views of the vast majority of scientists or atheists. For example, though I am not specifically
religious, I'm open to the possibility that God may exist, whereas Mark, my colleague and co-
researcher, prefers to look at the universe through a purely naturalistic and evidence-based
perspective. Yet we both appreciate and encourage religious and spiritual development—as long as it
does not denigrate the lives or religious beliefs of others.

For the past four years, Mark and I have been studying how different concepts of God affect the
human mind. I have brain-scanned Franciscan nuns as they immersed themselves in the presence of
God, and charted the neurological changes as Buddhist practitioners contemplated the universe. I
have watched what happens in the brains of Pentecostal practitioners who invited the Holy Spirit to
speak to them in tongues, and have seen how the brains of atheists react—and don't react—when they

meditate on a concrete image of God.>

Along with my research staff at the University of Pennsylvania and the Center for Spirituality and
the Mind, we are currently studying Sikhs, Sufis, yoga practitioners, and advanced meditators to map
the neurochemical changes caused by spiritual and religious practices. Our research has led us to the
following conclusions:

1. Each part of the brain constructs a different perception of God.

2. Every human brain assembles its perceptions of God in uniquely different ways, thus giving
God different qualities of meaning and value.

3. Spiritual practices, even when stripped of religious beliefs, enhance the neural functioning of
the brain in ways that improve physical and emotional health.

4. Intense, long-term contemplation of God and other spiritual values appears to permanently

change the structure of those parts of the brain that control our moods, give rise to our conscious
notions of self, and shape our sensory perceptions of the world.

5. Contemplative practices strengthen a specific neurological circuit that generates
peacefulness, social awareness, and compassion for others.

Spiritual practices also can be used to enhance cognition, communication, and creativity, and over
time can even change our neurological perception of reality itself. Yet, it is a reality that we cannot
objectively confirm. Instead, our research has led us to conclude that three separate realities
intermingle to give us a working model of the world: the reality that actually exists outside of our
brain, and two internal realities—maps that our brain constructs about the world. One of these maps
1s subconscious and primarily concerned with survival and the biological maintenance of the body.
But this map 1s not the world itself; it's just a guide that helps us navigate the terrain. Human beings,
however, construct a second internal reality—a map that reflects our conscious awareness of the



universe. This consciousness is very different from the subconscious map formed by our sensory and
emotional circuits. We know that these two internal maps exist, but we have yet to discover if, and to

what degree, these two inner realities communicate with each other.#

Overall, our consciousness represents a reality that is the farthest removed from the world that
actually exists outside of the brain. Thus, if God does exist, there would be three separate realities to
consider: the God that exists in the world, our subconscious perception of that God, and the conscious
images and concepts that we construct in a very small part of our frontal, temporal, and parietal
lobes. It has been my goal to show that spiritual practices may help us to bridge the chasm between
these inner and outer realities, which would then bring us closer to what actually exists in the world. I
still don't know i1f it's possible, but the health benefits associated with meditation and religious ritual
cannot be denied.



ORGANIZATION OF THIS BOOK

In the first two sections we will explore the neural correlates of spiritual experiences that our
research has uncovered. The third section is filled with practical exercises that anyone can use to
enhance the physical, emotional, cognitive, and communication processes of the brain.

In Chapter 2—*“Do You Even Need God When You Pray?”—we'll describe our recent study
showing how spiritual practices improve memory, and how they can slow down neurological damage
caused by growing old. Our memory study also demonstrates that if you remove the spiritual
references, religious rituals will still have a beneficial effect on the brain. We'll also show you how
to create and personalize your own “memory enhancement” meditation.

In Chapter 3—*“What Does God Do to Your Brain?”—we'll explore the neural varieties of
meditation and prayer, explaining how different parts of the brain create different perceptions of God.
We'll tell you how God becomes neurologically real and show you how different neurochemicals and
drugs alter your spiritual beliefs.

In Chapter 4—*“What Does God Feel Like?”—we'll share with you the surprising findings from our
online Survey of Spiritual Experiences. Our data suggests that God is more of a feeling than an idea,
that nearly everyone's spiritual experience is unique, and that these experiences often generate long-
lasting states of unity, peacefulness, and love. Furthermore, they have the power to change people's
religious and spiritual orientations, as well as the way they interact with others.

In Chapter 5—*“What Does God Look Like?”—we'll show you what we discovered when we
compared adult drawings of God with pictures drawn by children. We'll explain why some atheists
maintain childhood images, while others draw sophisticated renditions, and share with you how
agnostics tend to react when they explore their notions of God. We will also explain why each of us
may have a single “God” neuron or circuit that slowly expands the more we contemplate religious
ideas.

In Chapter 6—“Does God Have a Heart?”—we'll describe how Americans project different
personalities onto God, and how each of these perspectives affect the neural functioning of the brain.
We will also explain how God culturally evolved from an authoritarian, punitive deity to become a
force that is filled with compassion and love. This “mystical” element of God affects a very important
part of the brain, called the anterior cingulate, which we need to nurture as we engage in a pluralistic
world filled with different perceptions of the divine.

In Chapter 7—“What Happens When God Gets Mad?”—we'll delve more deeply into the
neurological dangers of anger, fear, authoritarianism, and idealism. We will also explain why
everyone—believers and nonbelievers alike—is born with a built-in fundamentalist framework that
is deeply embedded in the neurological circuitry of the brain.

In Chapter 8&—“Exercising Your Brain”—we'll tell you about the eight best ways to keep your
brain physically, mentally, and spiritually tuned-up. Three of these techniques are directly related to
the neurological principles underlying meditation, but I think several of them will surprise you,
especially the one that we think may be most essential for maintaining a healthy brain. They are all
relatively easy to do, and we will give you pointers on how to integrate them into your daily life.
We'll even show you how you can arouse your precuneus—which may be the central circuit of human
consciousness—in less than sixty seconds.

In Chapter 9—*Finding Serenity”—we have used the findings from our neurological research to



create a personalized “brain enhancement” program that will help you reduce stress, become more
attentive and alert, develop greater sensitivity and empathy, and generally improve the overall
functioning of your brain. We'll explain the three key principles of meditation and guide you through
twelve exercises that you can practice at home. Included are three simple techniques to defuse anger,
the emotion most likely to interfere with the normal functioning of your brain.

In Chapter 10—*“Compassionate Communication”—we integrate the techniques from the previous
two chapters into a new exercise that can be done while you are engaged in conversation with
someone else. In less than fifiteen minutes a compassionate and intimate dialogue unfolds that
undermines the normal defensive behaviors we usually employ in social situations. We are currently
conducting brain-scan research to document the neurological benefits associated with this
“Compassionate Communication” exercise, and we will instruct you on how to practice it with family
members and friends. We'll also enumerate twenty-one strategies that you can use to effectively
resolve interpersonal problems.



EXPLORING THE COMPLEXITIES OF GOD

One of the main purposes of this book is to help readers expand their understanding and
appreciation of spiritual practices and experiences. In fact, religious beliefs are vastly more complex
and diverse than public opinion polls show. From a neurological perspective, God is a perception
and an experience that is constantly changing and evolving in the human brain, and this implies that
America's spiritual landscape is virtually impossible to define. You can't nail God down for good or
for bad. And you can't intuit a person's innermost values based upon their creed or the church they
choose to attend. If more people realized that everyone was talking about something fundamentally
personal and different, perhaps a degree of distrust would fall away.

Although our studies have focused primarily on Americans, we believe that the same diversity of
religious belief exists in other cultures. Even within the American fundamentalist community, it is
difficult to make generalizations because many fundamentalists are loving, caring, and tolerant of
other religious beliefs, contrary to what other people may lead you to believe.

Our research also disclosed that when it comes to God, there are few “true believers,” for even the

most devoted believers expressed some doubts about the validity of their spiritual beliefs.2 Even the
majority of young atheists that we've interviewed expressed uncertainty about their disbeliefs. Indeed,
current research reflects a growing tendency of people who are unwilling to identify themselves with
any single system of belief. But you have to ask enough questions. For example, if a survey only gives
the respondent the choice of a few options, the results will come out black and white. Thus, we chose
to give our survey participants free rein in describing their religious beliefs and spiritual experiences.
Instead of coming up with a simple set of categories, we uncovered a rainbow of colorful
descriptions and beliefs. In one of our questionnaires, we even found evidence showing that educated
young adults are far less prejudiced than previous generations of believers. And this bodes well for
the future.

Ultimately, it is a mistake to assume that any self-assigned label, category, or description of
religious belief accurately captures a person's value system or morality. Furthermore, our research
suggests that the more a person contemplates his or her values and beliefs, the more they are apt to
change.



THE SHADOW SIDE OF GOD

The recent spate of antireligious “scholarship” that has landed on the bestseller lists should also
be viewed with skepticism. Mark and 1 are particularly disappointed with the lack of empirical
evidence that these writers have cited that even mildly suggests that religion is hazardous to your
health. The psychological, sociological, and neuroscientific data simply disagree. The problem isn't
religion. The problem is authoritarianism, coupled with the desire to angrily impose one's idealistic
beliefs on others.

One should also remember that during the twentieth century, tens of millions of people were killed
by nonreligious and antireligious regimes, while far fewer have been killed in the name of an
authoritarian God. Even when it comes to suicide bombings, half of the people involved have been

found to be nonreligious.® Instead, their acts of violence were carried out for purely political or
socially motivated reasons. As we documented in our previous book, human beings have a
neurological and biological propensity to act in profoundly hostile ways. On the other hand, our
research shows that the majority of spiritual practices suppress the brain's ability to react with anger
or fear.

There is, however, a shadow side to religious and political organizations, especially when their
tenets stipulate that there is only one absolute and undeniable truth. When such individuals band
together, they unconsciously foster an “us versus them” mentality that neurologically generates fear
and hostility toward people who hold different beliefs. Neuroscience tells us that the moment we see
an angry face, or hear angry words, our brain kicks into overdrive, generating stress chemicals that
will make us fight or run. Anger generates anger, and the angrier a group of people get, the greater the
possibility that violence will erupt.

Over the past three decades, fear-based religions and politics have grown in power and popularity,

and although their numbers are beginning to decline,” many national leaders, politicians, and Nobel

laureates consider some of these “fundamentalisms” to be genuine threats to world peace.® Some
surveys have estimated that only 1 percent of the worldwide Christian community are willing to take
violent action against those who disbelieve, but that still adds up to a lot of angry people. My
question is this: What happens when those millions of angry Christians try to confront the millions of
militant non-Christians in the world?

Jesus said, “Love your enemies, do good to those who hate you, bless those who curse you, pray

for those who mistreat you.”2 This, indeed, is a difficult task to do, but I'm surprised how often this
biblical passage is ignored by some fundamentalists, even when dealing with other Christians. When
Mark asked one ultraconservative pastor about Jesus’ directive to love your enemy, he responded
pithily, “I can love you, but I don't have to /ike you!” Mark was shocked by such unwarranted
hostility, but the question that concerned me more was whether the pastor was an exception or the
norm.

So far, in our informal interviews with numerous leaders of American fundamentalist churches, we
have found that most are extraordinarily friendly and civil. Many will tell you that they prefer to not
associate with followers of other religions, and some will “shun” you if you choose to leave their
church,1? but there are also congregations that will accept people with different beliefs with open
arms. Mark even had a group of Pentecostal ministers bless him—in tongues!—for our neuroscientific
work. In other words, you can't judge people by their beliefs, but you can judge them by how they



behave toward others.
Fortunately, the majority of religious leaders in America encourage interfaith dialogue and
exchange, and some of the fastest-growing churches embrace a multidenominational spirituality that

blends Christian, Jewish, Muslim, and Eastern religious philosophies.l! What strikes me the most
about these contemporary places of worship is the warmth and friendship extended to every
participant, regardless of one's race, ethnicity, or faith. But some writers—Ilike the aforementioned
Richard Dawkins, Sam Harris, and Christopher Hitchens—make little distinction between
fundamentalist and liberal theologies, arguing that religion as a whole presents a primary threat to the
world. The evidence is not there, however, and in America, only a small percentage of groups use

religion to foster discriminatory political agendas.12 In fact, as we will highlight throughout this book,
most research conducted in psychology and the social sciences finds religion either neutral or
beneficial when it comes to physical and emotional health. The enemy is not religion; the enemy is
anger, hostility, intolerance, separatism, extreme idealism, and prejudicial fear—be it secular,
religious, or political.

In the relatively brief span of American history, religious movements have played critical roles in
the promotion of human rights, helping to abolish slavery, establishing rights for women and children,

and spearheading the civil-rights movement of the twentieth century.12 Religious institutions feed the
hungry, shelter the homeless, and protect battered women throughout the world. Episcopal churches
now ordain gay and lesbian priests. Catholic, Jewish, and other religious groups fight for
interreligious tolerance, and many theologians openly respect atheism and encourage agnostic
discourse. And when it comes to promoting world peace, one only has to look at the number of
religious leaders who have won the Nobel Peace prize: Martin Luther King, Jr., Bishop Desmond
Tutu, the Dalai Lama, and Mother Teresa, to name just a few.

Our research, along with major studies conducted at other universities, points to a general decline
in traditional religions that has been quietly going on for thirty years. But it has been replaced by a
growing interest in spirituality, a term that describes a broad range of individual values and personal
theologies that is not connected to traditional religious institutions. Thus, God is as popular as ever,
but as we will describe throughout this book, it is a God that significantly differs from historical
religious beliefs. Indeed, if our survey measurements are correct, each new generation is literally
reinventing God in an image that points toward an acceptance and appreciation of our pluralistic
world.

To survive in a pluralistic society, we must evolve our spirituality and our secularity, integrating
religion and science in a way that can be beneficial to all. But to do this we must overhaul antiquated
religious notions that interfere with the religious freedoms of others. Most important, we will need to
devise innovative ways to promote peaceful cooperation between people, especially between those
who hold different religious views. In this respect, scientists, psychologists, sociologists,
theologians, and politicians must forge new cooperative alliances in order to improve our global
interactions with others.



GOD AND THE NEUROPLASTICITY OF THE BRAIN

Contemplating God will change your brain, but I want to point out that meditating on other grand
themes will also change your brain. If you contemplate the Big Bang, or immerse yourself in the study
of evolution—or choose to play a musical instrument, for that matter—you'll change the neural
circuitry in ways that enhance your cognitive health. But religious and spiritual contemplation changes
your brain in a profoundly different way because it strengthens a unique neural circuit that
specifically enhances social awareness and empathy while subduing destructive feelings and
emotions. This is precisely the kind of neural change we need to make if we want to solve the
conflicts that currently afflict our world. And the underlying mechanism that allows these changes to
occur relates to a unique quality known as neuroplasticity: the ability of the human brain to

structurally rearrange itself in response to a wide variety of positive and negative events.*2

In the last two years, advances in neuroscience have revolutionized the way we think about the
brain. Rather than seeing it as an organ that slowly matures during the first two decades of life, then
withers away as we age, scientists now look at the human brain as a constantly changing mass of
activity. In mammals, dendrites—the thousands of tentaclelike receptors extending from one end of
every neuron (or nerve cell)—rapidly grow and retreat in a period of a couple of weeks. In fact,
recent evidence has shown that neuronal changes can take place in literally a matter of hours. “The
development of particular neurological connections or skills does not occur gradually over time,”
says Akira Yoshii, a brain researcher at the Massachusetts Institute of Technology. “Instead such
changes tend to occur suddenly, appearing in short intervals after robust stimulation. It is as if there is

a single important trigger and then a functional circuit rapidly comes online.”

The Nobel laureate Eric Kandel, who proved that neurons never stop learning, demonstrated
another important dimension of neuro-plasticity. If you alter the environmental stimulus, the internal
function of the nerve cells will change, causing them to grow new extentions called axons capable of

sending different information to other parts of the brain.12 In fact, every change in the environment—
internal and external—will cause a rearrangement of cellular activity and growth. Even more
interesting, every neuron has its own “mind,” so to speak, for it can decide whether to send a signal,
and if it does, how strong a signal to send.1®

Scientists used to believe that neurons deteriorated with old age, but the mechanisms are far more
complicated than that. For example, we now know that certain neurochemicals wear out, and this
alters nerve cell activity and growth. Sometimes neural connections die off, and sometimes they
become too active and overconnected, bringing chaos and confusion to our internal organizational
maps. Our research with memory patients suggests that meditation can help maintain a healthy
structural balance that will slow the aging process.

Brain-scan technology allows us to watch a living brain in action, and what we see is amazing.
Each feeling and thought changes the blood flow and electrochemical activity in multiple areas of the
brain, and it appears that we never repeat the exact same feeling or thought. In fact, the mere act of
recalling a single memory changes its connection to other neuronal circuits—another interesting
example of the enormous plasticity of the brain.

How fast do the neural connections change within the brain? Imagine filming a hundred years of
growth in a forest full of trees, then playing it back in fast motion. You'd see branches growing and
dying off at an incredible rate. In mammalian brains, similar changes can take place over a period of



several weeks, and I suspect that in humans the neural changes occur more rapidly in the frontal
lobes, where many of our spiritual concepts are formed.
If we combine all of the research on neuroplasticity, we must conclude that neurons do not have

fixed properties or positions..Z Instead, they are changing all the time, triggered by competition,

environmental changes, and education.® Learning takes place continually, and memories are being
constantly revised. New ideas emerge, flow briefly into consciousness, then quickly fade away to
make room for the next brief moment of awareness.

So what does neuroplasticity have to do with God? Everything, for if you contemplate something as
complex or mysterious as God, you're going to have incredible bursts of neural activity firing in
different parts of your brain. New dendrites will rapidly grow and old associations will disconnect
as new imaginative perspectives emerge. In essence, when you think about the really big questions in
life—be they religious, scientific, or psychological—your brain is going to grow.

NEUROSCIENCE 101

In this book, we'll keep the brain anatomy to a minimum. However, when it comes to
understanding how God and spiritual processes affect the brain, there are six structures that we
want you to keep in mind: the frontal lobe, limbic system, anterior cingulate, amygdala,
thalamus, and parietal lobe. On page 44 you'll find a drawing of these structures, but I'd like to
show you a simple way to envision these important parts of the brain.

First, put two imaginary almonds (without the shells) in the palm of your hand. These are the
two halves of your amygdala, which governs your fight-or-flight response to a perceived or
imagined fear. Next, place two halves of an imaginary walnut (again, no shell) into the palm of

your hand. This is your thalamus®® which sends sensory information to all the other parts of the
brain. It also gives you a sense of meaning, and what reality may actually be.

Now, make a fist and bend your forearm so your knuckles are pointing to the ceiling, Your
forearm is your spinal cord, and your fist (along with the almond halves and the walnut) is the
limbic system, the oldest part of the brain that every reptile, fish, amphibian, bird, and mammal
has. Your limbic system is involved with memory encoding, emotional response, and many other
bodily functions.

Next, take four sheets of eight-by-ten-inch paper and place them on top of your fist. Crumple
the paper up so it fits snugly, and voila/—you have a human brain. Those four sheets of paper
are the approximate size and thickness of your neocortex, and all the memories, beliefs, and
behaviors you have learned over a lifetime are stored on them, along with all of your visual,
auditory, motor, language, and cognitive processing centers of the brain. Thirty percent of that
paper 1s your frontal lobe, which sits directly behind and above your eyes. It controls nearly
everything you are conscious of: your logic, reason, attention, language skills, and voluntary
motivation.

Notice where the crumpled paper touches your thumb. That area approximates the location of
the anterior cingulate, which processes social awareness, intuition, and empathy. It also
contains a unique type of neuron that only humans and a few primates have. These neurons have
only been around for about 15 million years, whereas your amygdala (the almonds in your fist)
has been happily generating fear for 450 million years. Spiritual practices specifically
strengthen the anterior cingulate, and when this happens, activity in the amygdala slows down.

There's one more area that I want you to keep in mind: your parietal lobes, located above and



slightly behind your ears. They take up less than a quarter of those sheets of paper, but provide
you with a sense of yourself in relation to other objects in the world. When activity in this area
decreases, you can feel at one with God, the universe, or any other concept you are consciously
focusing on.

There you have it: a half billion years of neural evolution condensed into six paragraphs, and
meditation teaches you how to alter the functioning of each of these parts of the brain in ways
that improve your physical and emotional health. Indeed, it can even change the way your brain
perceives reality.



RELIGION MAKES US MORE “HUMAN”

The neurological evolution of the brain suggests that empathy and social awareness are the most
recently developed parts of our psychological anatomy. For the most part, our brain was designed to
survive in an environment that used to be incredibly harsh, and it managed to make it through tens of
thousands of years without the comforts of medicine, plumbing, or democracy. We lived in small
groups that competed for limited amounts of property, food, and wealth, and two opposing dynamics
evolved, fueled by the development of the language centers situated in the frontal lobe. The old
reptilian part of our brain selfishly fought for survival, while newer, more fragile parts struggled to
form cooperative alliances with others.

Mark and I believe that historical religious groups intuitively recognized this inner neural conflict
between the old and new brain. Through trial and error, some traditions developed contemplative
exercises that could strengthen neurological circuits involved with consciousness, empathy, and
social awareness. These circuits, when activated, helped us become more cooperative and alert, and
tempered our natural tendencies toward anger, fear, and distrust. Contemplative practices allowed
our ancestors to envision a better world—and possible afterworlds—and the creative processes
within our brain gave us the power to make some of those visions come true. But most important,
contemplative practices helped us to become more sensitive and compassionate toward others.



LEARNING TO FEEL COMPASSION

Ultimately, this book is about compassion—a primary concept found in virtually every religious
tradition. Compassion, as I am using it here, is similar to empathy, and it expresses our neurological
capacity to resonate to another person's emotions. But compassion goes a step further, referring to
our ability to respond to another person's pain. It allows us to be more tolerant of others and more
accepting of our own shortcomings and faults.

Compassion appears to be an evolutionary adaptive process, and our neurological heart appears to
be in the anterior cingulate, a very small structure that sits at the center of an important communication
junction between the frontal lobe (which initiates our thoughts and behaviors) and the limbic system
(which processes a wide range of feelings and emotions). It helps to maintain a delicate balance
between our feelings and our thoughts, and is the newest part in the evolutionary history of the brain.
If you have a larger or more active anterior cingulate, you may experience greater empathy, and you'll
be far less likely to react with anger or fear. If the anterior cingulate malfunctions, your
communication skills will be compromised and you won't be able to accurately sense what others are
thinking or feeling.

The anterior cingulate appears to be crucial for empathy and compassion, and many brain-scan
studies of meditation show that this part of the brain is stimulated by such practices. The neural
circuits spanning the anterior cingulate and the prefrontal cortex integrate attention, working memory,
motivation, and many other executive functions. Throughout this book, we'll return to the functional
importance of this special part of the brain.

We can use spiritual practices to become less hostile and greedy and feel more compassionate
toward others, but internal compassion is not enough to deal with the problems we must face in the
world. Thus, we must find ways of bringing our spirituality into dialogue with others. But how do you
neurologically promote peaceful cooperation between people, especially between those who hold
conflicting points of view? To address this need, Mark and I created a special meditation exercise
that brings compassion directly into the dialogue process itself. It is currently being tested in
psychotherapy to deal with relationship conflicts, and we are demonstrating it in schools, religious
communities, and businesses to teach people how to get along better with each other. And yet, no
matter how hard we try to control destructive emotions, our old reptilian brain continues to interfere.



HUMANITY'S GREATEST ENEMY: ANGER

Of all the emotions we are born with, anger is the most primal and difficult one to control. No
matter how discreet, anger generates anxiety, defensiveness, and aggression in the other person—the
famous fight-or-flight reaction that every living organism contains. And if you respond to someone
else's anger with irritability—which is the way most brains are designed to react—the problem only
gets worse.

Anger interrupts the functioning of your frontal lobes. Not only do you lose the ability to be
rational, you lose the awareness that you're acting in an irrational way. When your frontal lobes shut
down, it's impossible to listen to the other person, let alone feel empathy or compassion. Instead, you
are likely to feel self-justified and self-righteous, and when that happens the communication process
falls apart. Anger also releases a cascade of neurochemicals that actually destroy those parts of the
brain that control emotional reactivity.

It takes a lot of perseverance and training to respond to anger with kindness, but this is exactly
what spiritual teachers have been trying to teach for centuries. When you intensely and consistently
focus on your spiritual values and goals, you increase the blood flow to your frontal lobes and
anterior cingulate, which causes the activity in emotional centers of the brain to decrease. Conscious
intention 1s the key, and the more you focus on your inner values, the more you can take charge of your
life. Thus, meditation—Dbe it religious or secular—enables you to more easily accomplish your goals,
which is why we've devoted three chapters to teaching you how to exercise your brain in loving and
compassionate ways.



HAVING FAITH

As a neuroscientist, the more I delve into the nature of the human brain, the more I realize how
mysterious we are. But if I had to pick two things that I have learned—as a doctor, a teacher, a
husband, and a father—I would first say that life is sacred. Indeed, we are literally driven to live
because every cell in our body fights to survive, and every neuron in our brain strives to become
strong.

The second thing I've learned 1s that behind our drive to survive, there is another force, and the best
word to describe it is faith. Faith not just in God, or in science or love, but faith in ourselves and each
other. Having faith in the human spirit is what drives us to survive and transcend. It makes life worth
living, and it gives meaning to our life. Without such hope and optimism—synonyms for what I am
calling faith—the mind can easily slip into depression or despair. Faith is embedded in our neurons
and in our genes, and it is one of the most important principles to honor in our lives.

Some people put their faith in God, while others put it into science, relationships, or work. But
wherever you choose to place your faith, you must still confront a deeper question: What is your
ultimate pursuit and dream? What do you truly desire in your life—not only for yourself, but for the
world as well? And how will you begin to make that desire a reality? Having hope and faith are
essential, but something more is needed: the skill and discipline to organize your brain in ways that
will successfully motivate your life. Our meditation studies have provided a few basic tools that can
help you achieve those goals, and if you apply them to your life, not only will you find a little more
happiness, you'll bring a little more peace into the world.

*1 The paperback edition is entitled Born to Believe: God, Science, and the Origin of
Ordinary and Extraordinary Beliefs (The Free Press, 2007).

*2 Sharon Begley's recent book, 7Train Your Mind, Change Your Brain (Ballantine, 2007),
provides one of the best and easiest-to-read overviews of neuroplasticity and the brain's
potential to be changed through meditation. The research she documents underlies many of the
neurological hypotheses that we will be introducing in this book. However, since the field has
changed dramatically in the last two years, we will be focusing primarily on these new findings.

*3 Actually, you have two thalami, two amygdalae, and two frontal and parietal lobes in
your brain—one in each hemisphere—and each half can be involved in different neurological
functions, but to keep things simple, we'll refer to them in singular tense.
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Meditation, Memory, and the Aging Brain

In the summer of 2006, I began a new line of research to see if meditation could have a positive
effect on patients suffering from memory problems. As you know, the older we get, the more prone
we are toward cognitive impairment, so we all have an investment in keeping our brain healthy,
happy, and wise. Now, there are lots of things we can do to add extra years to our lives, but after we

turn thirty, brain metabolism slowly begins to decline.l We don't notice this until our later years, but
like the engine of an aging car, things begin to break down. Gaskets can leak, the transmission fluid
starts to dry out, and the spark plugs begin to misfire. Bit by bit we lose the optimal balance of neuro-
plasticity, and this affects our memory, coordination, attention span, information processing, problem

solving, and social decision-making skills.2 Unlike a car, we can't overhaul the brain or replace the
electrical wiring with new parts. But we can give it a tune-up by “exercising” it in different ways.

Pharmaceutical companies are well aware of our national obsession for staying young, which is
why they have invested billions of dollars in search of a chemical fountain of youth. But I was looking
for evidence that meditation and prayer could be a better, cheaper, and safer way to go, so you can
imagine my delight when I received a grant from the Alzheimer's Research and Prevention
Foundation. The medical director, Dr. Dharma Singh Khalsa, asked me to investigate how a specific
form of meditation might affect the neural functioning of patients who suffered from memory loss.

This was very exciting for me. Our prior research showed how advanced meditators could
consciously alter the normal functioning of different parts of the brain, but it did not answer the
deeper question: Could meditation change our neural chemistry and circuitry in ways that enhanced
our cognitive skills? And if it did, would such changes be temporary or permanent?

For years these questions have been an issue of considerable debate, and now we had an
opportunity to find out. To make things more interesting, we'd be working with people who had little
or no experience with meditation. We could actually watch what changes took place in the brain over
time, and document them.

The practice we investigated is called Kirtan Kriya. The technique has its roots in the sixteenth-
century spiritual traditions of northern India, and it became popular in the United States in the 1970s

and 1980s.2 Specifically, this form of meditation integrates three elements: breathing, sound, and
movement. The first element involves the conscious regulation of one's breath, and it is the foundation
of many forms of Eastern meditation. Numerous well-documented studies have demonstrated how
different forms of yoga and focused breathing can effectively reduce stress, blood pressure, anxiety,

and a host of other health-related problems,* while increasing alertness and cognitive functioning.® In
other recent studies, breathing meditations have been shown to have an effect on the regulation of
immunity, aging, and cell death.

The second element of Kirtan Kriya involves the repetition of the following sounds—sa, ta, na,
and ma—which can be done either silently or aloud, and is sometimes incorporated into a melody or
song. Known as a mantra, it is similar to the Catholic tradition of repeating a brief prayer for a certain
length of time. In Eastern traditions, there are hundreds of different mantras. Many have sacred or
symbolic meanings, and others simply involve the repetition of primal sounds. Mantras are often cited



in spiritual texts, and they may be assigned to an initiate by a spiritual teacher, but they are all very
simple and easy to recall. Mantras and repetitive prayers like the Rosary have been shown to have a

distinct, powerful, and synchronous effect on the cardiovascular rhythms of practitioners,” and we
hoped that our brain-scan study would shed additional light on this particular type of meditation.

The third part of the meditation technique involves specific movements of the fingers. In the East,
hand, face, and body gestures are called mudras, and in the Kirtan Kriya tradition, you sequentially
touch your fingers with your thumb as you pronounce each of the sounds: sa, ta, na, and ma. The
technique bears a similarity to the counting of prayer beads, a universal practice that can be found in
Christianity, Islam, Hinduism, and Buddhism.

From a spiritual perspective, each mudra or mantra is associated with a theological or
metaphysical idea,? but from a scientific perspective, any form of repetitive movement or sound helps

to keep the mind focused.? This particularly interested me because the neural deterioration of aging
often affects muscle coordination and verbalization skills. Thus, the Kirtan Kriya meditation seemed
to be an excellent meditation with which to experiment. It was easy to learn and do, and we set up the
experiment in a way that eliminated the need for the patient to embrace any specific religious belief.
Best of all, our patients would only have to practice for twelve minutes a day. Other meditation
studies often focus on rituals that last for much longer periods of time.



MEDITATION FOR CONSTRUCTION WORKERS?

Anyone, I thought, should be able to do this meditation with the minimal amount of instruction, but
when Gus walked into my clinic, I suddenly had doubts. In all of our previous studies, our subjects
had nurtured spiritual and meditative practices for years. Gus had never meditated, and he wasn't
interested in religion. He just wanted his faltering brain to function better.

Gus was a relatively large man, a bit rough around the edges, but very pleasant. He seemed more
like a plumber you'd meet on a construction site—you know, someone who was likely to zone out in
front of the television with a couple of beers by his side. He didn't seem to be a meditation type of
guy. Indeed, when I described the exercise to him, Gus clearly looked unhappy, but after we
explained the purpose of the study, his enthusiasm returned.

“When should I do 1t?” he asked.

“First thing in the morning, just after you get up.” I said.

He thought for a moment, then replied, “The instructions said to ‘sing out’ during the meditation,*
but I'm usually up around five A.M,, getting ready for work. I'm afraid I'll wake up everyone in the
building!” Gus, it turns out, was an industrial mechanic.

I knew what he meant because I had tried the mantra a couple of times and felt very self-conscious.
After all, it does seem somewhat strange to be loudly chanting, “sa ta na ma” especially if you live
in a crowded apartment complex in downtown Philadelphia. I told him that he could do it a little
later, or, if he preferred, he could say it quietly.

Still, he seemed concerned. He wanted to do it “right” because he felt that his mental health was at
stake, so I reassured him that it would not diminish the success of the practice. He felt satisfied with
my response, and we proceeded to give him a series of tests to evaluate his cognitive abilities.

Then I took the first of four brain scans. The first one is called a baseline scan, during which he
simply sat quietly for ten minutes listening to an intellectual description of the meditation practice.
The images I recorded would serve as a marker, to be compared to later scans that measured the
activity in his brain at the end of the eight-week training program.

Next, [ described the meditation in detail and played him a video that demonstrated the technique. 1
asked him to practice it by following along with the person on the video, and then we took the second
scan so we could see what was happening in his “untrained” brain during the meditation. We do this
by injecting a radioactive tracer through an intravenous tube in his arm during the last few minutes of
the meditation. The tracer marks the cerebral blood flow activity by leaving a temporary residue in
the brain. Then, when the meditation is complete, we can casually walk down to the room where we
take the scans. The cameras would pick up the activity that was deposited during the peak moment of
the meditation.

I sent him home with the CD so that he could practice every day, and we called him every two
weeks to monitor his progress and answer any questions he might have. Each time we called, he
replied that he was doing it faithfully and that everything was going well. Eight weeks later he
returned to our lab for further testing and brain scans.

“I really enjoyed it!” he said. “It was great, and I plan to keep doing it.” We got a similar response
from our other subjects, who, like Gus, were complaining of memory problems. They too were
everyday people who had never done any substantial meditation in their lives. Personally, 1 was
amazed, yet pleased, at their willingness and eagerness to practice regularly. Obviously, they wanted



to gain the maximum effect, and they knew we would be tracking them in order to assess the long-term
improvements in cognition.

Of course, the big question was: Did it work? Would we find any significant changes in the brain,
and would there be any improvement of memory? Our other studies had shown #ow the brain changes
during intense meditation and prayer, but our prior subjects had at least ten years of intense daily
practice lasting forty-five minutes or longer. Our memory patients would have only eight weeks of a
twelve-minute practice. That's a big difference, and so our study would help identify how long it
might actually take to make significant neurological changes. Such information might also help
identify the degree of neuro-plasticity that remains when we enter the final decades of life.

We know that if you do cardiovascular exercise, you enhance your physical and emotional health,
but there is only a small body of evidence supporting the notion that meditation can enhance your
cognitive health. Then there's the problem of complexity. The brain has a hundred billion neurons that
connect to others in trillions upon trillions of ways, and no two people have the exact same
configuration of connections. As things currently stand in the field of neuroscience, we only have a
vague map of a small percentage of the neural circuits that control our emotions, behaviors, and
thoughts. Still, the slowly accumulating evidence points to the very real possibility that meditation is
an excellent exercise for maintaining a healthy brain.



PROTECTING AND STRENGTHENING YOUR AGING BRAIN

Returning to Gus: Did he alter the normal function of his brain after eight weeks of practice? Yes,
he did! I took our second resting scan, and we discovered that there was a significant increase of
neural activity in the prefrontal cortex, an area heavily involved in helping an individual maintain a
clear, focused attention upon a task. The anterior cingulate was also activated, a structure that is

involved with emotional regulation, learning, and memory,'? and is particularly vulnerable to the

aging process.il The anterior cingulate plays a major role in lowering anxiety and irritability, and
also enhances social awareness, a feature that tends to deteriorate with age. Throughout this book, we
will often return to the importance of this structure in the brain and the ways in which it is stimulated
by a variety of meditative practices.

Not only does activation in the prefrontal cortex and anterior cingulate improve memory and

cognition, it also counters the effects of depression, a common symptom in age-related disorders.12

Parkinson's and Alzheimer's patients also show reduced metabolic activity in the anterior cingulate,3
and this suggests to us that the meditation technique should slow down the deterioration caused by

these diseases. Personal religious practices and higher levels of spirituality are also associated with

slower progression of Alzheimer's disease.

Scans before and after eight weeks of Kirtan Kriya practice showing increased activity in the
anterior cingulate (arrow). The fuzziness is due to the type of technology used and rendering a color
scan in black-and-white.

Other meditation studies have shown similar benefits. In 2007, researchers at Emory University
found that Zen meditation had “neuro-protective effects and reduced the cognitive decline associated

with normal aging.”!> Overall, the evidence clearly demonstrates that most forms of contemplative
meditation and yoga will exercise your brain in ways that maintain and promote cognitive health and
vitality.

Brief prayer, however, has not yet been shown to have a direct effect upon cognition, and it even

appears to increase depression in older individuals who are not religiously affiliated.1® However,
when prayer is incorporated into longer forms of intense meditation, or practiced within the context of

weekly religious activity, many health benefits have been found, including greater length of life.lZ
Prayer is also associated with a sense of connection to others,18 but the reason it may have little effect



on cognition has to do with the length of time it is performed. Prayer is generally conducted for only a
few minutes at a time, and we believe that it is the intense, ongoing focus on a specific object, goal,
or idea that stimulates the cognitive circuits in the brain.
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Schematic showing the circuit activated by Kirtan Kriya: the prefronta cortex (PFC), anterior
cingulate (Cing), basal ganglia (BG), and thalamus (Thal). During meditation, we become more
focused and alert (PFC), more empathic and socially aware (Cing), and can better control our body
movements and emotions (BG). This affects our sensory perception of the world (Thal), and this
information 1s relayed to other parts of the brain.

Our brain-scan study showed that the meditation Gus performed strengthens a specific circuit—
involving the prefrontal and orbital-frontal lobe, the anterior cingulate, basal ganglia, and thalamus—

that would otherwise deteriorate with age.l® This circuit governs a wide variety of activities
involved with consciousness, clarity of mind, reality formation, error detection, empathy,
compassion, emotional balance, and the suppression of anger and fear. When this particular circuit
malfunctions or deteriorates, it contributes to the formation of depression, anxiety, obsessive-
compulsive behavior, and schizophrenia. We can keep this circuit healthy, and even improve it, by
incorporating meditation into our daily activities and rituals, regardless of our beliefs.



THE AMAZING PLASTICITY OF THE BRAIN

Next, we asked Gus to perform his meditation in our lab. We again injected him with the tracer,
as we had eight weeks before, and we took another scan. We wanted to see if his brain responded
differently to the meditation than when he first tried it, and we discovered that toward the end of the
twelve-minute practice there was decreased activity in the parietal lobe, a part of the cortex involved
with constructing our sense of self.

In our brain-scan studies of nuns and Buddhists, we also found decreased activity in the parietal
lobe. When this happens, one's sense of self begins to dissolve, allowing the person to feel unified
with the object of contemplation or intention. For the nuns, their goal was to come closer to God. For
the Buddhists, it was to experience pure consciousness and awareness. But for Gus, he became
unified with his goal of improving memory. We don't fully understand the reason for it, but it appears
that a loss of self-consciousness enhances one's intention to reach specific goals. A loss of one's
sense of self also appears to improve one's ability to perform a variety of tasks, with greater

pleasure.2 In sports it's called being “in the zone,” and in psychology, this state of optimal

experience is called “flow.”2.

Gus's scans showed that it takes less than two months to alter the overall neural functioning of the
brain. This is amazing because it demonstrates that we have the power to consciously change our
brains, and improve our neural functioning, in far less time than scientists used to think. As noted in
Chapter 1, we can see permanent changes in single neurons in a matter of days, and as other studies
have shown, most forms of meditation will create subtle but significant changes in a couple of months.
Will they be permanent? It's too early to tell concerning cognitive enhancement, but we know from
our own studies that advanced meditators who have practiced for years show substantial differences
in their brain when compared to nonmeditators. These differences can even be seen when the person
i1s not meditating, but again, we don't know if the brain would return to “normal” if the meditation
practice were given up. It's probably similar to exercise: the more the better, but if you stop doing it,
the benefits will fade away.

As we mentioned earlier, we found significant increases in the pre-frontal cortex and the anterior
cingulate, areas essential for keeping one's attention focused on a task. Other types of meditation and
yoga practice stimulate these same areas, but with our memory patients, we also found a significant
increase in the cerebellum, which plays an important role in integrating conscious movements of the
body. This makes sense since the hand movements of the meditation would necessarily involve the
motor coordination areas in the brain.

Gus also showed increased activity in his basal ganglia, lying deep within the center of the brain.
The basal ganglia helps control voluntary movements, posture, and motor sequencing, but it also plays

an important role in memory formation, behavioral control, and cognitive flexibility.22 Abnormal
functioning in this area is associated with normal aging?? and movement disorders2* like Parkinson's,

Alzheimer's, Tourette's, and Huntington's disease.?2 This suggests to us that movement-based
meditations, more so than passive meditations, should strengthen the neural functioning of those parts
of the brain susceptible to many age-related diseases. However, other forms of meditation, such as
Zen, also improve cognition by strengthening different circuits of the brain that normally decline with

age.20



TESTING GUS'S COGNITIVE SKILLS

After we took the second set of scans, we readministered our cognitive measurement tests to see
if his memory had improved. We were astonished. On one of the tests, he showed almost a 50 percent

improvement. Known as the Trails Test,2 it's like an advanced connect-the-dots game. The test has
been used for decades to assess a wide range of cognitive functions because it requires visual
scanning, visual-motor coordination, and visual-spatial ability. Before the meditation practice, Gus
took 107 seconds to complete the task. After following the Kirtan Kriya program, he completed the
task in 68 seconds.

Some of our other subjects showed less improvement, but all of them showed enhanced abilities in
memory recall, concentration, and verbal fluency. The overall improvement averaged between 10 and
20 percent. This is very impressive, because eight weeks, as we mentioned, is a very short time to
measure these kinds of changes. Since we plan to follow our patients over a period of several years,
we expect to see continuing improvement in a variety of cognitive skills. However, as other cognitive

studies have shown, you need to exercise your brain daily to maintain the benefits achieved.?



MEDITATION WITHOUT GOD

This was our first real evidence that a meditation practice, even when removed from its spiritual
and religious framework, can substantially improve memory in people suffering from cognitive
problems. This is good news for millions of aging Americans, because it is easy to get into the habit
of meditating twelve minutes a day.

Our study also shows that meditation can be separated from its spiritual roots and still remain a
valuable tool for cognitive enhancement. Thus, different types of meditation can be introduced into
our public school systems to improve our children's academic performance. In a longitudinal study
completed in 2007, students showed “decreased test anxiety, nervousness, self-doubt, and
concentration loss” simply by using a deep-breathing technique.Z2 In another study, supported in part
by a grant from the National Institutes of Health, researchers at the Medical College of Georgia found
that African-American adolescents who were trained in a simple meditation (involving relaxation,
breathing, and the repetition of a sound) showed a significant decline in “absenteeism, school rule
infractions, and suspension days.”2? Students who took up tai chi (a gentle movement exercise) at
Boston Public Middle School reported enhanced personal well-being and social awareness.2l And
for a group of young teens who attended a yoga camp, their spatial memory scores improved by 43
percent.32 What parent, when shown this evidence, would not want to teach their children how to
meditate, breathe, and relax?



GUS'S LEGACY: THE POWER OF SELECTIVE ATTENTION

Gus symbolizes the brain's remarkable capacity to heal itself and change, especially in the areas
that make us uniquely human: our frontal lobes. Here we find the neurological roots of our
imagination and creativity, our capacity to reason and communicate with others, and our ability to
become more peaceful, compassionate, and motivated.

Our frontal lobe holds the secret for making our dreams come true. That secret can be summarized
in two words—selective attention—the ability to voluntarily choose, from millions of pieces of data,
which ones seem most relevant to your life. Daily meditation enhances our ability to focus our
attention on virtually any goal we wish to achieve, and selective attention improves the memory
functions of the brain. Specifically, meditation helps to maintain working memory—the information
we need to make any conscious decision—and it does this by discarding irrelevant and distracting

data.®3 Our study specifically showed changes in those parts of the brain related directly to the

structures that are part of the working-memory circuit.2*

Spiritual experiences, and the techniques we use to evoke them, involve a complex network of
interconnecting neural functions that are equally influenced by our thoughts, feelings, memories,
physical conditions, genetic predispositions, and the personal experiences we've had throughout our
lives. But the key to meditation—and thus our ability to change our brain—can be reduced to a
handful of specific steps. Thus, Gus's memory improved for the following reasons:

He wanted to improve.

He stayed focused on his intention and goal.

He consciously regulated his breathing, posture, and body movements.
He practiced the skill over a period of time.

=

The first step begins with a desire—the conscious wish to change. Once that decision is made, you
must train yourself to remain focused on your goal. This takes practice, but our experiments suggest
that this happens rapidly. Focused attention begins to build new neuronal circuits that, once
established, will automatically activate those parts of the brain that involve motivational activity.
And the more that activity is repeated, the stronger those neural circuits become. This mechanism is
known as Hebbian learning—often stated as “cells that fire together, wire together”—and it is the
primary mechanism by which all living organisms gain new knowledge about the world. Repeating a
new task, such as meditation or prayer, changes the synaptic activity at the end of a neuron and will
eventually change the structure of the cell.>> Such changes affect the way information is relayed to
other parts of the brain.

Desire and focus is enough to permanently alter the brain, but spiritual devotees have discovered
additional ways to improve neural functioning. Regulated breathing will affect mechanisms that
control emotions and sensory perception, but if you do it too deeply, you can evoke hallucinogenic
visions and sounds. Slower regulated breathing has a calming effect on both your body and mind, and
it also decreases metabolic activity in different parts of the brain. This is very important because our
frontal lobe tends to be overly active. It uses up a lot of energy that is needed to efficiently run other
neural mechanisms, and so we need to give this part of the brain a rest. Thinking uses up a lot of
neural energy, but slow, deep breathing replenishes it. We'll discuss this in greater depth in later



chapters.

The sa-ta-na-ma meditation, like other spiritual practices, allows your brain to rest while
maintaining an acute awareness of the environment, which is a very useful skill to develop. By adding
repetitious hand movements and speech to your meditation, you further enhance the motor and
coordination centers in your brain. Thus, by increasing efficiency throughout the brain, more neural
and metabolic energy is conserved. This, in turn, enhances memory formation and retrieval.

Gus wanted to improve his memory, and so he did. But other people, using similar meditation
techniques, have achieved other significant goals. Some have created lasting states of tranquility and
peace, while others have become more productive at work. When you intensely meditate on a specific
goal over an extended period of time, your brain begins to relate to your idea as if it were an actual
object in the world by increasing activity in the thalamus, part of the reality-making process of the
brain. The concept begins to feel more obtainable and real, and this is the first step in motivating
other parts of the brain to take deliberate action in the world.



HAVING FAITH IN REACHING YOUR GOALS

Underlying these four steps—desire, focus, regulated body control, and practice—is a fifth
process, one that is essential for obtaining your desire or goal. We call it “expectation,” a term, much
like faith, that reflects our neurological propensity to believe that we can, and will, accomplish our
goals. Expectation is different from hope because it gives you the inner conviction that your goal is
attainable, even if it seems irrational. It is one of the underlying principles of optimism, and it also
governs the neurological mechanism known as the “placebo effect.” If you strongly believe in

something—in other words, if you have enough faith in yourself—you will stimulate both your

immune system and your motivational system into action.3¢

This is not a magical process, nor something that quantum physics validates, as some self-help
books like to claim. Rather, it is simply the brain doing what millions of years of evolution have led it
to do: accomplish goals that we set our minds to. The same is true for religious pursuits. If you set
your mind on reaching a spiritual goal, you'll neurologically enhance your sense that a spiritual reality
can be experienced. One can argue that Abraham, Moses, Mohammed, Jesus, and the Buddha all
reached spiritual enlightenment because they devoted years to intense meditation and prayer. And we
believe that cognitively impaired patients like Gus can similarly reach their goals of memory
enhancement through the practice of daily meditation.



PROTECTING THE AGING BRAIN

The evidence clearly shows that most forms of contemplative practice will improve cognition, but
how do you decide which technique to use? More to the point: Is the meditation that Gus used better
than other spiritual practices? It will take a long time before we have a definitive answer, but we do
have several working hypotheses supported by the years of research that we and others have done.

We believe that this meditation is more likely to show improvement in memory and cognition
because it incorporates six different neural-altering techniques: relaxation, breathing, chanting
(mantra/ word/sound repetition), coordinated finger movements, background music, and intense
concentration. Many other meditations only use one or two of these methods. We'll talk more about
the benefits of relaxation, breathing, and concentration in Chapter 9, but for now we'll take a few
moments to review the effects that repetitive movements, sounds, and music have on the brain.

Numerous studies have shown that the mere repetition of a sound, phrase, or finger movement over
a period of time significantly reduces symptoms of stress, anxiety, depression, and anger, while
improving the practitioner's perception of quality-of-life and spiritual well-being.3? In fact, the
addition of movement to any meditation should significantly enhance the cognitive performance of the
brain.3® Repeated, skilled finger movements also appear to improve the central and peripheral
nervous systems, offsetting the age-related loss of hand control.>? In one study, musicians who used

repeated finger movements had lower rates of dementia,® and in another, early musical training with
children resulted in the “long-term enhancement of visual-spatial, verbal, and mathematical

performance.”® In fact, it is fair to consider any musical training a form of cognitive meditation
because it involves intense concentration, repetition of instructional techniques, body coordination,
and motivational attention.

There 1s even considerable evidence documenting the effects of pleasant music on the brain. It

deepens emotional experience,*2 enhances visual and auditory processing,® and improves attention

and the processing of emotions.** Thus, we recommend that you play some classical or melodic music

in the background when you meditate or pray. And if you “sing” your mantra or prayer, as is done in

the Kirtan Kriya tradition, you'll increase your cognitive performance.*>

We also want to point out that there is considerable interplay between the brain mechanisms that
regulate anxiety, stress, and memory.#® For example, high levels of stress lead to memory decline and
increase the risk of developing Alzheimer's disease.*’ Again, most of the meditations discussed in
this book will trigger the body's relaxation response and thereby lower stress. And as most people
know, stress is the number one killer in America because it damages nearly every organ in the body—
especially your brain.



EXERCISING YOUR DENDRITES

Our current understanding of the human brain shows that subtle deterioration in any part of a
neuron—in its coating, synapses, or the way it responds to neurochemicals—will impede cognitive

function.®® But the real key to understanding cognitive enhancement and deterioration may lie in the
microscopic dendrites that are on the receiving ends of neurons. In fact, they may even harbor the
secret to why humans—and only humans—contemplate the nature of God.

A single neuron can have as many as ten thousand little tentaclelike branches that reach out toward
the signaling ends of other neurons. Picture, if you will, the roots of a giant tree: These are the
dendrites, collecting information and sending it up into the body of the neuron (the tree trunk), which
then decides what other dendrites to stimulate through the axon terminals (the leaves) that grow out of
the ends of one of the neuron's “branches.”

Mild, short-term, or chronic stress impairs memory by disrupting dendritic activity.?? Researchers
working with rats (whose brain functions are remarkably similar to humans) found that it took only

one week of mild stress to cause significant alterations in dendrite organization and growth.2? If the
situation that is causing the stress is removed, function is restored.2! But not completely, for nearly
one-third of the damaged dendrites were permanently lost if the stress was later repeated.>2

Dendrite loss in the prefrontal cortex has also been found in aging humans.23 For example, we have

known for decades that Alzheimer's patients suffer this kind of loss.2* However, increased neural
activity, which occurs in the prefrontal cortex and other parts of the brain when we meditate, tempers
the effects of the 1oss.2® This is why we believe that meditation will help maintain dendrite function:
It lowers the overall levels of stress while simultaneously stimulating cognitive alertness. In fact,
evidence now suggests that the more you exercise your brain, the more you can slow dendrite
deterioration, and thus preserve your memory and cognitive skills.

Structure of a Typical Neuron
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In this simplified drawing, dendrites receive signals from other neurons and pass the information

to the axon terminals, which will release neurotransmitter signals to other neurons.>>



DESIGNING A PERSONAL
MEMORY-ENHANCEMENT MEDITATION

For years, scientists have known that simple memory exercises—for example, playing mahjong or
memorizing random lists of numbers or names—can enhance a variety of cognitive functions,

especially for people who are older than fifty.2Z But as we will explain throughout this book,
meditation appears to be more effective when it comes to strengthening the neural circuits in your
brain.

In essence, the more you exercise your brain—mentally, physically, socially, and contemplatively
—the healthier it becomes. Even more interesting, as researchers at the Stockholm Gerontology
Research Center and the Aging Research Center in Sweden discovered, if you custom design your
own memory-enhancing program, you'll show even greater improvement, along with an increased

willingness to practice.® So why not apply this strategy and create a personalized memory-
enhancement meditation? The key elements are simple: Maintain a state of relaxed awareness,
regulate your breathing, and perform a simple or complex movement with any part of your body. As
you do this, sing, chant, or silently repeat a sound or phrase that has personal meaning, and practice
for at least twelve minutes each day. And don't forget the most important step: Be clear about the goal
you wish to reach.

Make the meditation as simple or as complex as you like, and feel free to vary it from week to
week. However, the more complex your meditation becomes, and the longer you do it, the more you
will strengthen the neural circuits that tend to deteriorate with age. You can even meditate while
you're walking, jogging, or doing calisthenics, for the more parts of your body you move, the more
parts of your brain will be stimulated.

How long will it take to make an improvement? Technically speaking, overnight, but if you want to
see measurable improvements, you have to practice daily. As one recent study demonstrated, just

fourteen days of daily mental and physical exercise, stress reduction, and a healthy diet, was enough

to improve cognition and brain function for people between the ages of thirty-five and sixty-nine.>?

Other meditation studies infer that the greatest improvements are achieved when you practice thirty
minutes to an hour each day. Simply put, the longer you practice, the greater the reward. After a few
weeks you should notice improvement in your attitude and emotional well-being, and if you integrate
meditation with psychotherapy or cognitive-behavioral classes, you will find that you can maintain
low degrees of depression and anxiety long after your therapy ends—but again, only if you continue

the meditation practice of staying relaxed, alert, and focused.®
TAKE A COFFEE, TEA, AND COGNITION BREAK

Meditation is great for your brain, but when it comes to needing an instant boost of cognitive

powers, it is hard to beat a couple of freshly brewed cups of java.2! Coffee may even lower your

risk of diabetes, gout, Parkinson's disease, and certain types of cancer.%?

When the U.S. Army Research Institute investigated the effects of coffee on Navy SEAL
trainees, they concluded that “even in the most adverse circumstances, moderate doses of
caffeine can improve cognitive function, including vigilance, learning, memory, and mood



state.”® In fact, they found that for people exposed to severe stress, coffee provided a significant
advantage when cognitive performance was critical. They found that the optimal dose was two
cups of coffee (200 mg of caffeine).

Caffeine may even lengthen your life,® but there are studies showing that more than two cups
may have a variety of side effects. It may cause migraines for chronic users,® and it appears to
weaken bone structure due to the fact that caffeine leaches calcium from your body®® Caffeine

tablets can also be toxic, and although rare, a caffeine overdose can kill you.ﬂ
For those who don't like coffee, green and black tea will also improve your cognition and

mental health.® It has most of the physiological benefits associated with coffee, plus the added
benefit of lowering blood pressure.®? It also has another ingredient, theanine, that enhances

neural cognition.Z’
Finally, don't forget about water. Drink plenty of it, especially if you are exercising, because

dehydration appears to impair cognition, motor coordination, and mood.Zl However, other

evidence suggests that any changes—positive or negative—caused by moderate water

deprivation are minor.22

Before we close this chapter, [ want to bring up an important but often overlooked point. What you
choose to meditate upon, or pray for, can do more than change your brain. You can damage it,
especially if you choose to focus on something that makes you frightened or angry. In psychology this

is called “rumination,” and it is clearly hazardous to your health.22 In a Stanford brain-scan study,
people who focused on negative aspects of themselves, or on a negative interpretation of life, had
increased activity in their amygdala. This generated waves of fear, releasing a torrent of destructive
neurochemicals into the brain.

Fortunately, meditation is the opposite of rumination and, in some ways, is similar to the
psychoanalytic model of free association created by Freud. In meditation, as in therapy, we learn to
watch our negativity and not react to it. In the process, we train the brain to remain calm, even in the
face of adversity. Thus, meditation becomes an exemplary way to reevaluate life's difficulties and
mysteries. But perhaps most important, it trains the mind to become less attached to its own desires,
attachments, and beliefs. When this happens, the way we see ourselves and the world will change.

* The term “Kirtan” refers to a North Indian style of devotional singing, and so the mantra is
spoken lyrically, not chanted. You can read more about Kirtan Kriya and listen to the version we

used in our study at www.alzheimersprevention.org.


http://www.alzheimersprevention.org
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WHAT DOES GOD DO
TO YOUR BRAIN?



The Neural Varieties of Spiritual Practice

The moment we encounter God, or the idea of God, our brain begins to change. For most
American children this occurs in the first year of life when they come face-to-face with holiday
religious symbolism. Brightly colored Christmas trees and Easter baskets rivet a child's attention, and
this imprints a permanent image into memory. Later, when they are introduced to parental concepts of
God, these ideas become neurologically connected to earlier memories and thoughts. Images build
upon images, and concepts build upon concepts, until a complex neurological circuit emerges that
represents a primitive system of religious belief.

Storytelling may deepen a child's fantasy about God, but rituals give personal meaning to
theological ideas. That is why religious parents ask their children to pray, and why they expose them
to religious ceremonies and events. We take them to our temples, churches, and mosques on the high
holidays, where their senses are saturated with the sights, sounds, and smells of our spiritual heritage
and beliefs. They gaze through stained-glass windows, sing hymns in foreign tongues, light candles,
bow down in prayer, and sample sacramental foods. They literally enter another world. God becomes
even more grand and mysterious—and sometimes frightening—and new parts of the brain light up like
a fireworks display.

Rituals add substance to our beliefs, and the more intense the ritual, the more likely we are to have
a religious or spiritual epiphany. Thus, spiritual practice is the key to making God personally
meaningful and real. But for a researcher like myself, even the simplest ritual is hard to study because
there are so many variables to consider. Take, for example, the act of going to church. We know that

religious involvement is correlated with health and longevity,! but it is difficult to figure out why.
Does it have to do with the length of time you spend in church, or how often you go? Does it matter
which denomination you attend? Going to church might involve confession, communion, singing,
chanting, praying, tithing, talking with other members, reading sacred scriptures, or volunteering in
charitable work. Which activity has an impact on the brain? Some of them, all of them, or a specific
combination of pursuits? Few studies have been able to isolate which aspects contribute to one's
health, but we are beginning to discover that each one can change the way you think and feel about
God.

Different religious activities have different effects on specific parts of the brain, but this does not
make the results any easier to interpret. For example, praying silently affects one part of the brain,
while praying out loud affects another part. And if you repeat the same prayer over and over, one part
of the brain may be activated in the first few minutes, another part might quiet down ten minutes later,
while other brain functions will change after forty or fifty minutes of intense prayer.

To make matters even more complicated, a single structure in the brain can be simultaneously
involved in dozens of different functions, some of which specifically relate to the religious ritual and
others of which do not. For example, the anterior cingulate cortex, which plays a crucial role in
spiritual practices, is involved with learning, memory, focused attention, emotional regulation, motor
coordination, heart rate, error detection, reward anticipation, conflict monitoring, moral evaluation,

strategy planning, and empathy.2 To understand how this single structure influences religious
experience, you have to distill the information gathered in hundreds of seemingly unrelated studies.



But when you connect the dots, a picture emerges that allows us to catch a glimpse of the neural

reality of God.

This chapter, and the four chapters that follow, outline a general model that explains how different
concepts of God affect your brain, and how your brain constructs specific impressions of God. The
chart on the accompanying pages summarizes how specific parts of the brain generate different
experiences of God.

THE “GOD” CIRCUITS IN YOUR BRAIN

From early childhood on, God exists in every persons brain as a combination of ideas,
images, feelings, sensations, and self/other relationships. Here is a thumbnail sketch of key
neural structures and circuits that shape our perception of God:
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Identifies God as an object that exists in the world. Young children see God as a
face because their brains cannot process abstract spiritual concepts.

Establishes a relationship between the two objects known as “you” and “God.” It
places God in space and allows you to experience God's presence. If you decrease
activity in your parietal lobe through meditation or intense prayer, the boundaries
between you and God dissolve. You feel a sense of unity with the object of
contemplation and your spiritual beliefs.

Creates and integrates all of your ideas about God—ypositive or negative—including
the logic you use to evaluate your religious and spiritual beliefs. It predicts your
future in relationship to God and attempts to intellectually answer all the “why,
what, and where” questions raised by spiritual issues.

Gives emotional meaning to your concepts of God. The thalamus gives you a holistic
sense of the world and appears to be the key organ that makes God feel objectively
real.

When overly stimulated, the amygdala creates the emotional impression of a
frightening, authoritative, and punitive God, and it suppresses the frontal lobe's
ability to logically think about God.

Inhibits activity in the amygdala, allowing you to feel safe in the presence of God, or
of whatever object or concept you are contemplating.

Allows you to experience God as loving and compassionate. It decreases religious
anxiety, guilt, fear, and anger by suppressing activity in the amygdala.



ANTERIOR CINGULATE Allows you to experience God as loving and compas-

sionate. It decreases religious anxiety, guilt, fear, and
anger by suppressing activity in thie amygdala.
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Anatomical lecation of specific brain structures. The limbic system consists of the amygdala,
hippocampus, hypothalamus, and thalamus, in addition to other regions not shown,

Anatomical location of specific brain structures. The limbic system consists of the amygdala,
hippocampus, hypothalamus, and thalamus, in addition to other regions not shown.



CAN YOU SEPARATE SPIRITUALITY FROM GOD?

In the past, our research focused on individuals who were deeply committed to their religious and
spiritual beliefs, and we could not separate them from the specific practices they used. As far as we
could tell, each neurologically reinforced the other. The practitioners began with a specific goal
associated with their religious beliefs and engaged in a ritual activity that strengthened that belief. If
you removed the rituals, you might be left with little more than an intellectual understanding of God.

But we discovered that you could take God out of the ritual and still influence the brain. This is
what our memory research demonstrated. Our patients were taught a traditional Eastern meditation,
using sounds and movements that had deep religious meaning, but we did not emphasize the spiritual
dimensions of the ritual. No one reported having a spiritual experience, and no one mentioned God.

If you improve your cognition by 10 percent, as our memory patients did, your age-related anxieties
will decrease and you'll be pleased, but I don't know how excited you'll feel. If you change your
perception of God by 10 percent, however, that can be a very big deal, especially to people who have
maintained their childhood images and beliefs. As you will see in the following chapter, people who
alter their concepts of God often feel as if their entire life has been transformed.

Spiritual practices are designed to stimulate dramatic experiences, but you can also transfer nearly
any religious ideology from one spiritual practice to another and still receive the same neurological
benefits from the experience. Herbert Benson first demonstrated this at Harvard in the early 1970s,
when he extracted several key elements from Buddhist meditation and turned them into the now-
famous relaxation response. Through dozens of well-designed studies, he demonstrated that you could
consciously reduce stress and tension throughout your body by breathing slowly and repeating a word
or phrase that gives you a sense of comfort (God, om, peace, etc.).

Today, Benson's “relaxation response” has been incorporated into many aspects of medicine and
psychotherapy because it effectively treats hypertension, cardiac arrhythmias, chronic pain, PMS,
insomnia, anxiety, depression, hostility, and infertility. It even lessens the side effects caused by

cancer treatments and AIDS.2 This simple meditation also improves cognition in healthy aging

adults.?

Benson also discovered that the same benefits could be elicited by different forms of meditation
and relaxation, including yoga, Zen, hypnosis, and progressive muscle relaxation (see Table 1). All of
these techniques utilize breathing and relaxation while the mind stays focused and alert.

TABLE 1.

OXYGEN RESPIRATORY BLOOD
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Progressive Decreases Decreases Decreases Decreases
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EASTERN MEDITATION AND WESTERN PRAYER

In the 1970s, as a result of the societal problems centered around the Vietnam war and civil
rights, many young adults became disenchanted with the traditional values of America. Two-thirds of
this “baby boom” generation turned away from the religious activities of their parents to seek a more

personal spiritual connection.2 Many turned to the philosophies of the East, in part because those
traditions provided techniques that gave them direct experiences of peace.

In response to the 50 percent drop in church attendance, many Christian denominations reinvented
themselves, introducing contemporary music and a vast array of social incentives. This joyful
celebration of religion made evangelical churches the second most popular religious movement in
America. Meditation, however, was shunned, primarily because of its association with Hindu, Zen,
and Buddhist philosophies.

Although there are approximately twenty references to meditation in the Bible,® most people are
unaware of Christianity's rich history of contemplative practice. In Genesis, “Isaac went out to
meditate in the field,” and in Joshua, followers are commanded by law to “meditate day and night.”
Such intense meditation may have been the catalyst for many of the spiritual epiphanies described by
biblical prophets and saints.

Formal Christian meditation was developed by early monastic orders. In the twelfth century, Guigo
I, a Carthusian monk, categorized four levels of practice: lectio (slowly reading biblical passages),
meditatio (pondering the deeper meaning of the text), oratio (spontaneous prayer), and contemplatio
(wordlessly focusing on God's love).

In the sixteenth century, St. Ignatius developed a series of spiritual exercises, including one that
asked the individual to visualize scenes from the life of Jesus. His writings influenced other saints,
including Teresa of Avila, who emphasized the importance of maintaining an unwavering
concentration on one's spiritual goals.

In the mid-twentieth century, many Christian theologians, like Thomas Merton, were influenced by
Eastern philosophies, and their books encouraged others to embrace a contemporary contemplative
path. Others directly incorporated Eastern practices into the Christian tradition. For example, Friar
John Main emphasized the repetition of a phrase from the Bible until the presence of God filled one's

heart.? The ultimate goal was to be “transformed” by one's meditation, a condition synonymous with
the Hindu and Buddhist notions of enlightenment.

Some theologians “rediscovered” the mystical practices of early Christianity and brought them
back to life. For example, in the 1970s, Friar Thomas Keating, along with two other Trappist monks,
modified a contemplative tradition first described in the fourteenth century text, The Cloud of

Unknowing.8 According to Keating:

It brings us into the presence of God and thus fosters the contemplative attitudes of listening
and receptivity. It is not contemplation in the strict sense, which in Catholic tradition has always
been regarded as a pure gift of the Spirit, but rather it is a preparation for contemplation by

reducing the obstacles caused by the hyperactivity of our minds and of our lives.2

Keating called his simple meditation the Centering Prayer, and it has been introduced to thousands
of American Catholics and Christians.1? You choose a word that has a sacred meaning and focus on it



for twenty minutes or longer as you sit comfortably with eyes closed. When distracting thoughts or
feelings intervene, you gently return to your sacred word, a practice that closely mirrors Benson's
relaxation technique. (In Chapter 9 we'll discuss a “generic” version of the Centering Prayer that you
can incorporate into your spiritual or secular life.)



COMPARING THE CENTERING PRAYER
TO BUDDHIST MEDITATION

In the summer of 1999, I had the opportunity to study a group of nuns who had been practicing the
Centering Prayer for a minimum of fifteen years. This was the first brain-scan study of Christian
contemplative practitioners, and we discovered that the neurological changes were significant and

very different from how the human brain normally functions.!l Even more surprising, the neurological
changes were nearly the same as those we recorded from a group of Buddhist practitioners, who

obviously nurtured very different beliefs.12 This evidence confirmed our hypothesis that the benefits
gleaned from prayer and meditation may have less to do with a specific theology than with the ritual
techniques of breathing, staying relaxed, and focusing one's attention upon a concept that evokes
comfort, compassion, or a spiritual sense of peace. Of course, the more you believe in what you are
meditating or praying about, the stronger the response will be.

MEDITATION AND PRAYER: ARE THEY REALLY THE SAME?

Most dictionaries define prayer as the act of communicating with a deity, especially in the
form of a request or a petition for help. Meditation, however, is commonly defined as a
contemplative reflection or mental exercise designed to bring about a heightened level of
spiritual awareness, trigger a spiritual or religious experience, or train the mind in a specific
way We consider prayer to be a specialized form of meditation, in which the practitioner makes
a specific request to a spiritual entity or presence. We also view guided imagery, hypnosis, and
the psychoanalytic technique of free association as forms of contemplative activity.

Both prayer and meditation can include the use of religious texts, songs, or movement rituals,
but meditation usually refers to a longer, more intensive activity. Neurologically, we have found
that the longer one prays or meditates, the more changes occur in the brain. Five minutes of
prayer once a week may have little effect, but forty minutes of daily practice, over a period of
years, will bring permanent changes to the brain.

However, we have discovered that other forms of religious practice have very different
neurological effects. In 2003, I brought in members from a Pentecostal church and scanned them while
they engaged in the practice of speaking in tongues. To those unfamiliar with this practice, it may
sound like a foreign language or babble, but I have heard renditions that reminded me of medieval
Italian liturgies and ancient Assyrian poems. For the Pentecostal practitioner, it is an energizing state,
filled with profound spiritual meaning and joy.

“Glossolalia,” as it is academically called, is not a form of contemplative meditation. Rather, it is
a type of spontaneous verbal monologue that may or may not be accompanied by body gyrations and
shaking, similar to the ecstatic trances found in various spiritual and shamanic traditions. Instead of
focusing one's attention on a specific phrase or ideal, which increases activity in the frontal lobe, the
practitioner surrenders voluntary control—and thus a significant degree of ordinary consciousness—
by deliberately slowing down frontal lobe activity. This, in turn, allows the limbic areas of the brain
to become more active, which neurologically increases the emotional intensity of the experience.
With the nuns and Buddhists, the opposite experience occurs. Frontal lobe activity increases, limbic
activity decreases, and the combination generates a peaceful and serene state of consciousness.



Interestingly, both the nuns and Pentecostalists felt that our study demonstrated that God could
intervene and directly influence the brain.



THE NEURAL CONSTRUCTION OF GOD

When we analyzed the research from all of our studies, we found that different parts of the brain
produced different experiences that affected the way we perceive or think about God, the universe,
our mind, and our lives. For example, our frontal lobes (the newest part of the human brain) provide
us with a logical concept of a rational, deliberate, and loving God, while our limbic system (the
oldest part of the brain) creates an emotionally meaningful experience of God. If either part of the
brain malfunctions, unusual thoughts and perceptions can occur. Some people with neural damage can
become obsessed with God, while others can lose all interest in religion. A person with an overly
active limbic system might ruminate day after day on original sin, while a person with an overly
active frontal lobe might become absorbed in mathematically proving the ontological existence of

God, as Kurt Godel attempted to do.13

An overly active limbic system, which generates our emotional states, is physically and
psychologically dangerous, but we now have evidence, gathered from our recent study on yoga, that a
twelve-week training program (that includes various postures, movements, stretches, and meditations)
lowers activity in the amygdala, the key organ in the limbic system that generates anxiety and fear.
Mindfulness-based meditation, which includes the act of consciously labeling one's moment-to-

moment feelings, also reduces amygdala activity.1?
At the other end of the neurological spectrum, if both the frontal cortex and the emotional centers of
the brain remain inactive when a person contemplates God, God will hold little meaning or value.

This 1s what we believe happens in the brains of nonreligious individuals, and our preliminary brain-

scan studies with atheists points in this direction.l2

In order to have a positive perception or experience of God, you need to have just the “right”
balance of frontal and limbic activity. However, the neurological literature makes it clear that every
meditative experience is somewhat unique and stimulates different parts of the brain to different
degrees. Perhaps this explains why each person's experience of God is unique. Even in the
Pentecostal tradition of speaking in tongues, each message is highly original and rarely repeats itself
to the practitioner.
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Anatomical location of major lobes and brain regions.

Other parts of the brain are associated with different notions and experiences of God. For example,
the occipital cortex, which is at the back of the brain, helps us to envision an anthropomorphic God,
while the temporal lobes (situated above the ear but below the parietal area) allow some individuals

to hear God's voice. If these areas are injured, some patients begin to see or hear all sorts of

phenomena that they interpret as religious, mystical, or demonic.16

The parietal lobe, when active, gives us a sense of our self in relation to time, space, and other
objects in the world. This allows us to imagine a God that is separate from ourselves, existing beyond
the boundaries of our personal being. Our brain-scan studies of contemplative forms of Buddhist and
Christian meditation show that when activity in the parietal areas decreases, a sense of timelessness
and spacelessness emerges. This allows the meditator to feel at one with the object of contemplation:
with God, the universe, peacefulness, or any other object upon which he or she focuses.

Baseline Scan Praver Scan

.

Pariatal Lobe Pariatal Lobe

Brain scan of a nun at rest and during prayer showing decreased activity in the parieta lobe that
may be associated with the loss of the sense of self.

However, when Pentecostals speak in tongues, parietal activity increases. This gives them the
sense that a separate entity is communicating with them. Thus, they do not report the experience of
feeling at one with God. Since the parietal area also plays a role in language formation and

articulation,lZ it makes sense that we would see this type of activity during the Pentecostal
experience. Yet, when our memory patients sang sa-tfa-na-ma during their meditation, parietal
activity decreased, just as with the Buddhists and nuns. We don't fully understand this phenomenon,
but we suspect that one would need to maintain a strong sense of self in order to maintain an internal
dialogue with God. A repetitious chant may interrupt the brain's propensity to create a self/other
relationship with the words.

We also found that advanced meditators had a higher level of parietal activity when they were not
meditating. This suggests that meditation, over time, strengthens one's sense of self in relationship to



the world, as well as to the spiritual dimensions of life. It also suggests that conscious manipulation
of parietal activity strengthens this part of the brain in the same way that intellectual activity
strengthens the frontal lobe. Indeed, increased parietal activity is associated with increased
consciousness, alertness, and the ability to resonate to other people's feelings and thoughts.



ENHANCING COMPASSION AND SOCIAL AWARENESS

Many forms of meditation stimulate another important part of the brain: the anterior cingulate
cortex.!® The anterior cingulate is situated between the frontal lobe and the limbic system, acting as a
mediator between our feelings and our thoughts.” It is involved in social awareness and intuition, and

is larger in women than in men.1? This may explain why women generally are more empathic, socially
skilled, and more reactive to fear-inducing stimuli. However, largeness does not mean “better.” For
example, men who have difficulties expressing their feelings, or recognizing the feelings of others,

have a larger anterior cingulate area in the right half of their brain.2 Thus, they may have a greater
capacity to shut down feelings by reducing fear-arousing activity in the amygdala. Such men simply
experience less emotion, unless they are strongly provoked. Other studies have shown that insensitive
men have /ess activity in the anterior cingulate, suggesting that they may still feel negative emotions
but are unaware of them.2!

Contemplative practices stimulate activity in the anterior cingulate, thus helping a person to
become more sensitive to the feelings of others. Indeed, meditating on any form of love, including
God's love, appears to strengthen the same neurological circuits that allow us to feel compassion
toward others.2

In contrast, religious activities that focus on fear may damage the anterior cingulate, and when this
happens, a person will often lose interest in other people's concerns or act aggressively against

them.22 We suspect that fear-based religions may even create symptoms that mirror post-traumatic

stress disorder.2 Brain-scan studies have shown that once you anticipate a future negative event,

activity in the amygdala 1s turned up and activity in the anterior cingulate turned down. This generates

higher levels of neuroticism and anxiety.?2 Highly anxious individuals may be attracted to

fundamentalist religions because they offer a highly structured belief system that reduces feelings of
uncertainty. In this respect, membership in a strict religious order can reduce feelings of anger,
anxiety, and fear. And, once you are accepted as a member, you will be joyously embraced by the
entire congregation. This, we believe, will have a positive effect on the anterior cingulate in the
development of compassionate feelings toward oneself and other members of the group. However, if
the community emphasizes disdain toward members of other groups, this will ultimately inhibit the
functioning of the anterior cingulate.

If you want to maintain a healthy anterior cingulate cortex, frontal cortex, and limbic system, by all
means meditate and pray, but only on those concepts that bring you a sense of love, joy, optimism, and
hope. We believe that meditation is particularly important for the brain because it counteracts our
biological propensity to react to dangerous situations with animosity or fear. However, it also
appears to make us more sensitive to the suffering of others, which may explain why those traditions
that emphasize meditation are often involved in community charities and peacekeeping ventures.



WHAT PART OF THE BRAIN MAKES GOD REAL?

One of the most unusual findings in our brain-scan studies involves the thalamus, a walnut-shaped
structure that sits on top of the limbic system in the center of your brain (there are actually two of
them—a pair—with one half sitting in each hemisphere). The thalamus is the Grand Central Station of
sensory processing: Every sensation, mood, and thought passes through it as the information is
relayed to other parts of the brain. If the thalamus ceases to function, you would, for all intents and
purposes, be considered comatose. Even minimal damage will hinder the performance of other parts

of the brain.2

In nearly all of our subjects who had meditated for over ten years, we found asymmetric activity
between the left and right half of the thalamus when they were not engaged in any contemplative
activity. In other words, one side was more active than the other side. In the general population, both
sides are typically equal in activity, especially when you are at rest.

; Thalamus

SPECT brain scan of an individual with more than fifteen years of meditation experience showing
asymmetry in the activity in the thalamus.

What could this mean? You occasionally find such asymmetry in epileptics and schizophrenics, but
our subjects had no such symptoms. The thalamus plays a crucial role in identifying what is and isn't
real, and it gives a sense of emotional meaning to the thoughts that emerge in the frontal lobe. In most
animals the thalamus primarily sends one-way messages to the frontal cortex, but in humans an
enormous neural dialogue takes place.

We would argue that the more you meditate on a specific object—be it God, or peace, or financial
success—the more active your thalamus becomes, until it reaches a point of stimulation where it
perceives thoughts in the same way that other sensations are perceived. And if you exercise an idea
over and over, your brain will begin to respond as though the idea was a real object in the world.
This, we believe, is what may cause thalamic asymmetry in advanced meditators. Thus, the more you
focus on God, the more God will be sensed as real. But it will not be a “symmetrical” reality.
Instead, it will be perceived “asymmetrically,” meaning that the reality will appear different from
one's normal perception of the world. For advanced meditators, the asymmetric reality becomes their



normal state of awareness. God, tranquility, and unity become an integral part of their lives, no longer
a thought but a palpable experience, as real as the book you are holding in your hand.

The thalamus makes no distinction between inner and outer realities, and thus any idea, if
contemplated long enough, will take on a semblance of reality. Your belief becomes neurologically
real, and your brain will respond accordingly. But for someone else, who has meditated on a different
set of beliefs or goals, a different reality will seem true.



THE CHEMICAL NATURE OF GOD

Spiritual practices also have an effect upon your neurotransmitters, the chemicals that make your
brain and body work. For example, a 65 percent increase in dopamine was found when individuals

practiced yoga nidra,?. a form of meditation in which a person maintains conscious awareness while
remaining in a state of complete relaxation. Dopamine heightens sensory imagery, generates
pleasurable experiences, stimulates positive thoughts, increases your sense of well-being, and allows
you to feel safe in the world. Even the high that results from cocaine is related directly to the sudden
increase of dopamine in the brain. This may explain why some people equate spiritual experiences
with drug experiences, since both share common pathways in the brain.

Indeed, the ability to believe in spiritual realms may be dependent upon the amount of dopamine
that 1s released in the frontal lobes, and too little dopamine may bias a person toward skepticism and
disbelief. On the other hand, high levels of dopamine may bias a person to foster paranormal

beliefs.28 Other research has suggested that the balance of activity between the brain's left and right

hemispheres could regulate a person's predisposition to spirituality or atheism.2

During intense forms of meditation (mindfulness, vipassana, insight, and Transcendental
Meditation), serotonin levels in the blood are altered. In some studies it increases, in others it

decreases, and many question whether the effects are beneficial or harmful.2® Some argue that
meditation evokes small epileptic-like seizures, but to my knowledge not a single case of epilepsy
has ever been directly tied to spiritual practices. There is, however, anecdotal evidence that people
with unstable personalities could have their symptoms temporarily increased. But since there has
been such widespread use of meditation in psychotherapy—where it has been proven to be especially
effective in the treatment of severe depression—the evidence shows that it is a very effective

treatment for mood disorders.2! The serotonin released during meditation may also be responsible for
the enhanced visual imagery and sensory experiences often reported during intense spiritual practice.

Research has shown that spiritual practices affect other important neurochemicals in the brain. For
example, gentle forms of yoga that involve breathing and stretching have been shown to increase
gamma-aminobutyric acid (GABA) levels in the brain by as much as 27 percent, which is associated
with lower levels of depression and anxiety.32 Transcendental Meditation (which is a simple
combination of relaxation, breathing, and the repetition of a symbolic sound) also lowers the stress
molecules, epinephrine and norepinephrine, which explains why contemplative practices leave you
pleasurably relaxed.?? By altering the neurochemistry of the brain, spiritual practices bestow a sense
of peace, happiness, and security, while decreasing symptoms of anxiety, depression, and stress.



CAN YOU FIND GOD BY SWALLOWING A PILL?

What about drug-induced spiritual experiences? Can they help you find God? For centuries
hallucinogenic plants like peyote and ayahuasca have been used as a means to interact with spiritual
entities and forces. When LSD became popular in the 1960s, proponents of the drug believed they had
found a fast way to reach spiritual and psychological enlightenment. But it was extraordinarily
unpredictable, and psychologists soon realized that people with unstable personalities could plummet
into a “bad trip”—a nightmare reality that might last for days, weeks, or months.

Experts in nearly every field of psychology and religion believe that drug-induced spiritual

experiences do little to create a spiritual foundation from which to live one's life.** But some
researchers disagree. They believe that certain drugs can stimulate profoundly meaningful
experiences by disrupting malfunctioning neurological circuits. For example, marijuana alters the

human cerebellar clock,®® which may aid in slowing down hyperactivity.2® However, as four new
studies conducted in 2008 found, marijuana use tends to impair many cognitive functions,?’ and the

same is true for MDMA, the popular drug known as Ecstasy.3® Meditation enhances cognition,
memory, and the ability to concentrate on specific tasks without creating any health risks to your
brain.

Hallucinogenic substances like peyote, mescaline, ayahuasca, and LSD stimulate many centers of
the brain, producing visions and perceptual phenomena that occasionally have religious connotations.
In a recent cross-cultural study comparing psychedelic drug users to marijuana and alcohol users,
psychedelic users scored significantly higher on mystical beliefs, spiritual life values, and the ability
to feel empathy toward others. In addition, the researchers found that “users of nonpsychedelic illegal

drugs scored significantly lower on a measure of coping ability.”
Another study found that users of psychedelic drugs were more imaginative and empathic. They
tended to fantasize more, but were more likely to act out their feelings and possess more unconscious

hostility than nondrug users.2? Whereas meditation mildly increases activity in the frontal lobes while
reducing activity in the emotional centers, psychedelics create excessive stimulation throughout the

brain, similar to what is found when people experience acute psychotic episodes.*l Thus, it is far
more difficult to incorporate drug-induced experiences in a practical or meaningful way.
However, a highly publicized study conducted at Johns Hopkins University School of Medicine

challenged this perspective.?2 Thirty-six subjects who had never taken psychedelics were given two
different drugs on separate occasions: psilocybin (the active ingredient found in psychedelic
mushrooms), and Ritalin, the stimulant prescription drug used to treat attention-deficit disorders. They
were not told what they were given. With psilocybin, subjects reported significant increases in their
feelings of unity, sacredness, intuitive knowledge, and ineffability. Two months later the participants
continued to associate the experience with increased feelings of altruism, positive emotions, and
constructive behavior. In fact, over 70 percent of the respondents stated that it was one of the top ten
experiences in their lives. Approximately one-third said it was the single most spiritually significant
experience in their life, and another third stated that it was in their top five.

Ritalin, however, generated little meaning or value, even though a couple of people did report
mystical experiences. But before you go off in search of mushroom enlightenment, consider this: A
number of subjects had increased feelings of anxiety, and 10 percent said they never wanted to have



such an experience again. Furthermore, if you abuse psychedelic drugs, you'll have an increased risk

of lifetime panic attacks.?> We still have much to learn about how and why certain drugs influence our
spiritual and religious beliefs, but the fact remains that meditation is safer.



REINVENTING GOD

All experiences, be they religious or secular, must be viewed as lying along a continuum. For one
person a specific experience will be intense, yet for another the same experience may barely elicit a
neuropsychological response. For some people, the word “God” evokes a negative neurological
response; for others, the word neurologically stimulates a sense of happiness and peace.

Even among atheists, the notion of God evokes a wide range of reactions. When we asked Kevin, a
long-term meditator and atheist, to focus on an image of God, one side of his frontal lobe became
more active, while the metabolic activity in the other side decreased. In our last book, we described

this as a form of cognitive dissonance.** Thus, when people focus on a belief that they strongly reject,
their brain will experience some degree of emotional conflict and intellectual confusion. Others will
not. When we scanned the brain of another atheist while she meditated on God, we found no
significant changes in neural activity. We suspect that atheism comes in as many flavors as theism and
that different nonbelievers reach their conclusions through different neurological paths of logic,
experience, emotion, and social influence. Thus, we expect that each atheist will show a different
pattern of neural activity when he or she contemplates God.

A “STROKE” OF ENLIGHTENMENT

In her recent book, My Stroke of Insight, neuroscientist Jill Bolte Taylor describes her
extraordinary experience when, at the age of thirty-seven, she had a stroke. It caused substantial
neurological damage to the left side of her brain, but it also resulted in an incredibly euphoric
experience in which she felt intimately and profoundly connected with everything. She argued
that the right side of the brain, when freed from the abstract reductionistic thinking of the left
hemisphere, allows a person to experience the deeply compassionate and spiritual part of our
human nature. Fully recovered, Dr. Taylor says she can now easily shift between the scientific
and transcendent sides of her brain. Her experience supports the notion that each of us has an
inner capability to access these wonderful parts of who we are—a notion supported by our
brain-scan research at the University of Pennsylvania.

Since concepts of God vary from person to person, one would expect to find hundreds of different
neurological “fingerprints,” which is what our research has found so far. Children, however,

demonstrate a more consistent view of spiritual and religious ideas,® which suggests that we all form
a similar notion of a supernatural reality in the first few years of life, one that usually involves a face
or a person who lives in the sky. This notion is rooted in the neural shortcomings of a child's brain,
and 1s deeply influenced by what adults choose to believe in and teach. (In Chapter 5, we'll explore in
detail how children and adults envision God.)

To summarize, the neural varieties of religious experience are just that—varieties. There is no
“God spot,” nor is there any simple way to categorize religious beliefs. The data points to an endless
variety of ways in which spiritual practices can affect the cognitive, emotional, and experiential
processes of the brain, and each one of these experiences will lead to a different notion about God.



IS GOING TO CHURCH GOOD FOR YOU?

Even going to church will change your brain and your health, but only if you go frequently, or for

many years.2® Studies have also found that regular attendance at religious activities will lower your
blood pressure, but it may not be enough to lower one's risk of a heart attack or stroke. For example,
in a large national survey, those who attended religious services weekly had blood pressures that
were 1.46 millimeters lower than nonattendees, and those who went more than fifty-two times a year

registered 3.03 mm. lower.%Z For a person with a systolic pressure of 150, it doesn't reduce one's
health risk if they lower it to 147. Of course, the optimist will argue that every little bit helps, and we
would have to agree. But as skeptic and Claremont Graduate University professor Michael Shermer
points out:

In several studies on the relationship between religiosity and mortality (religious people
allegedly live longer), a number of religious variables were used, but only those with significant
correlations were reported. Meanwhile, other studies using the same religiosity variables found
different correlations and, of course, only reported those. The rest were filed away in the drawer
of nonsignificant findings. When all variables are factored in together, religiosity and mortality

show no relationship.#8

Critics of religion will point to the vast amount of research showing that health improvements are

only slightly above chance.®? But the fact that it has an effect at all is very important and should not be
dismissed, as some researchers try to do. No matter how you want to interpret the findings, the
evidence is clear that religious involvement has little down side and very often has a beneficial
effect, especially when one feels positive about his or her religious beliefs. And sometimes the
benefits are spectacular. For example, a national sampling found that those who go to church at least

once a month have a 30 to 35 percent reduced risk of death.2? The numbers are equally consistent for
Caucasians, African Americans, and Mexican Americans, and for older individuals religious activity

is even more beneficial.2l Those who attend weekly are significantly less likely to have a stroke, but

religious involvement didn't have an effect on diabetes or heart attacks.?2 I suppose it is fair to say
that God is good for your brain, but not necessarily your heart!

These, by the way, are long-term longitudinal studies following individuals for up to thirty years,
and those who infrequently attended religious services had higher rates of death from circulatory,

digestive, and respiratory disorders.22 In fact, the more you attend, the less you'll smoke,* and it

doesn't matter what religious denomination you are.>>

Now, one can argue that the beneficial effects are attributable to any form of social group
interaction, be it secular or religious. This is an important point because no one has yet been able to
factor out other variables to see if religiousness itself improves health. But religions are, by their
very nature, designed to touch upon every aspect of a person's life. Religious traditions encourage
certain habits and discourage others. They provide social involvement as well as a sense of purpose
and meaning, variables that are essential for everyone's psychological health.

But this does not mean that you should force reluctant individuals to attend religious services more
often. In one of the few studies to examine the potential health risks of religion, university researchers
Kenneth Pargament and Harold Koenig found that religious struggle—defined as people who feel that



they are being punished by God, possessed by demons, or who experience religious and spiritual
discontent—significantly shortened one's life span.2® Furthermore, if you find yourself ruminating on
guilt and fear, or harboring negative attitudes toward God, clergy, and other church members, you
will also be inclined toward poorer health and depression.2’ People who have anger at God have
more medical problems and poorer recovery rates from illnesses and hospitalization,®® and patients
who struggle with religious issues over time are particularly at risk for health.>?

These studies support our argument that fear-based religions can be hazardous to one's health. It's
too bad that the Surgeon General can't place a warning sign on certain passages from the Bible or
Koran, especially those that encourage violence toward people who hold different beliefs.



THE ELEMENT OF TIME

If you analyze the data collected from meditation studies, one of the most influential factors is
time. The longer and more frequently you meditate, the more changes you'll notice in the brain.
Beginning meditators show little or no change in brain function after one or two practice sessions.
However, most studies, like ours, have found small but significant changes in brain activity after only
eight weeks of daily practice.

Those who practice daily for thirty minutes or longer, and for many years, show the greatest

differences in neural activity,°? not only when they are meditating, but when they are also at rest.
Richard Davidson, who is the head of the Waisman Laboratory for Functional Brain Imaging and
Behavior at the University of Wisconsin, has been working with some of the most advanced
meditators in the world. He and his team have found that these gifted individuals have extraordinary
skills in manipulating specific parts of the brain that control thoughts and emotions,®! including the
capacity to generate compassion in situations that virtually no one else can obtain.%

Davidson's findings also demonstrate that the neuroplasticity of the brain is greater than we have
imagined.®2 Another important study, recently released by the Psychiatric Neuroimaging Research
Program at Massachusetts General Hospital, also showed that meditation enhanced the brain's
thickness and neuroplasticity.®* Normally when we age, our cerebral cortex thins.



IN SUMMARY

Our neurological findings have shown that different types of meditation and prayer affect different
parts of the brain in different ways, and each one appears to have a beneficial effect on our
neurological functioning and physical and emotional health. Some techniques increase blood flow to
the frontal, parietal, temporal, and limbic areas of the brain, while others decrease metabolic activity
in these areas. Intensive meditation may also trigger an unusual form of neural activity—
deafferentation—in which one part of the brain ignores the information being sent to it by other parts.
When this happens, we radically alter our everyday perceptions of the world.

By manipulating our breath, body, awareness, feelings, and thoughts, we can decrease tension and
stress. We can evoke or suppress specific emotions and focus our thoughts in ways that biologically
influence other parts of the brain. From a neuroscientific perspective, this is astonishing because it
upsets the traditional view that we cannot voluntarily influence nonconscious areas in the brain. Only
human beings can think themselves into happiness or despair, without any influence from the outside
world. Thus, the more we engage in spiritual practices, the more control we gain over our body,
mind, and fate.

* Some neuroscientists consider the anterior cingulate a part of the frontal lobe and
prefrontal cortex; others see it as part of the limbic and paralimbic system. We, and others, view
it as both part of, yet distinct from, the dorsolateral prefrontal cortex.



NEURAL
EVOLUTION
AND GOD

The imagination is one of the highest prerogatives of man. By this faculty he unites
former images and ideas, independently of the will, and thus creates brilliant and novel
results.... The value of the products of our imagination depends of course on the number,
accuracy, and clearness of our impressions, on our judgment and taste in selecting or
rejecting the involuntary combinations, and to a certain extent on our power of voluntarily
combining them.

—CHARLES DARWIN, THE DESCENT OF MAN



4
WHAT DOES GOD
FEEL LIKE?



The Varieties of Spiritual Experience

What does God feel like?

When I ask people this question, their reaction is often the same. They pause for a very long time.
This means something special to a neuroscientist, namely that a great deal of neurological activity is
taking place as different parts of the brain attempt to put into words a concept that defies the
parameters of language for many people. Indeed, for most believers, God is much more than an idea.
God is a deeply valued experience that goes far beyond any theological definition of the word, which
1s why most people responded with a version of, “Wow! What a question ... it's really hard to say.”

Even the atheists I queried gave pause. Some laughed, and many responded by saying that God
didn't feel like anything. For these individuals, God was nothing more than an abstract idea.
However, one of my nonbelieving friends, who doesn't even like to discuss religious issues, replied
in all sincerity that God felt “warm and fuzzy.” It was the same answer that an evangelical colleague
had given me the previous day.

“But you do not believe in God,” I said to my atheist friend.

“No, but I do believe in transcendent experiences—you know, those moments that reveal a deeper
dimension of life.” His answer reminded me that spiritual experiences can be defined in either
religious or secular terms.

Only two people responded to my informal survey in less than five seconds, and both were
Catholics who felt abused by their religious upbringing. For them, thinking about God brought back
disturbing memories they preferred to avoid. Traumatic memories are retained longer and are rapidly
recalled, which would explain why my two interviewees responded so quickly with negativity.l And
when the brain records a traumatic experience, neural circuits will be connected to related memories
as well. Let's say, for example, that you tripped on the steps of a church and broke your hip. Although
the event had nothing to do with your religious feelings, your concept of God could become
neurologically fused with your pain.

A large percentage of the people I queried said that God felt like love. But when I asked them what

love felt like, they again paused for a long time.*! Love may even be more difficult to describe
because it can be used as either a noun or a verb. The brain processes each of these semantic
expressions in different ways, but studies have shown that ambiguous words like “love” involve

greater neurological activity—and thus more time to process—than simple nouns and verbs.? Thus, if
you think about God as a feeling, as opposed to an entity that exists in the universe, it will take more
neural time and energy to process. It also suggests that people who spend a great amount of time
contemplating God are more likely to perceive God in more sophisticated ways.

It is easy to describe the qualities of a concrete object like a table or tree, but for many people,
God is as real as anything else you can see or feel in the world. Why, then, is God so difficult to
describe? If you search through the volumes of religion surveys, theological texts, and psychological
theories, you'll find enough definitions of God to fill a book. Different believers see God as a friend,
guide, teacher, father, mother, creator, or judge. Some envision God as a lawgiver, miracle worker,
or a distant observer of humanity's fate. Others refer to God as spirit, hope, inspiration, life, love, or
truth. Others equate God with everything, nothing, a higher power, a delusionary fantasy, or one's



innermost self. In traditional psychoanalysis, God 1s sometimes equated as a symbolic projection of
one's parents, a necessary illusion, or a moralistic ideal.
Most people have multiple meanings and perceptions of God, but if you simply ask average

Americans if they believe in God, more than three-quarters will say “yes.”? However, if you tie
yourself to a stricter definition, and a specific group of people, as Edward Larson and Larry Witham
did when they queried a thousand randomly selected members of the National Academy of Science,
you will come up with very different results. They defined God as an entity that engaged “in
intellectual and affective communication with human kind, i.e., a God to whom one may pray in
expectation of receiving an answer,” and found that only 40 percent expressed a belief in such a
deity.

So if you want to know what people believe, you have to ask the question in different ways. This is
what Mark and I set out to do using several innovative approaches. We were interested in how
people defined God and spirituality, and we were specifically interested to see if there was a
difference between people's religious ideas and their personal spiritual experiences. When we
integrated our findings with other polls conducted over the past two decades, we discovered that a
gradual shift is taking place in America, where the importance of God's physical characteristics is
declining, while an interest in spiritual values is increasing.



SURVEY OF SPIRITUAL EXPERIENCES

In 2005, I created an online questionnaire called the Survey of Spiritual Experiences, collecting

data on people's religious orientation and their belief systems.*2 Specifically, I was interested in
analyzing first-person descriptions of their spiritual experiences and relating them to people's social,
religious, and personal backgrounds.

We chose to do our survey online because research has shown that respondents are more open,

honest, and less biased when they are not confronted by an interviewer.> By the end of 2007 we had
gathered information from almost 1,000 people, of which over 300 have described specific spiritual
experiences in detail. Most reside in the United States, but approximately 15 percent live abroad.
Thus, we had representatives from Canada, the United Kingdom, Spain, Australia, Nigeria, Brazil,
Denmark, Qatar, Israel, Pakistan, India, Myanmar, Finland, and the Congo.

In our survey, we included several established questionnaires to measure religious background,
spiritual activities, and the individual's degree of religiosity, particularly as it related to marriage,
drug use, and psychological health. I also wanted to know how tolerant people were when they
encountered individuals with different religious beliefs, and so we developed our own survey that we
called the “Belief Acceptance Scale.” The results were surprising—and somewhat disheartening—
because we discovered that nearly 30 percent of those queried had difficulty accepting others who
held different religious beliefs. In fact, more people were willing to marry someone of a different
race or ethnic background (85 percent) than someone with a different religious orientation (72
percent).

BELIEF ACCEPTANCE SCALE

RESPOMNSES TO THE DEFIMITELY TEND TO TEMD TO DEFIMITELY
FOLLOWING QUESTIOMS AGREE AGREE DISAGREE DISAGREE
ROUMDED TO NEAREST

PERCEMTAGE

Are other religions correct, 30% 39% 16% 15%
even though they differ

fromm my own?

Would you marry someone 43 29 17

outside your religion or

spiritual belief system?

Would you marry someone = 2 10 &

who does not share your

racial or ethnic heritage?



SEARCHING FOR THE REALITY OF GOD

It is easy to analyze facts about a person's religious beliefs and activities, but very difficult to
gather data about experiences that have the capacity to transform an individual's perception of reality.
This is why we encouraged online participants to describe, in their own words and in as much detail
as possible, those experiences they believed had a profound and lasting effect on their lives. Even if
they didn't have such an experience, we encouraged them to write about how their religious or
spiritual perspectives had affected or changed their lives. Finally, we asked them the following two
questions:

l. When you had the experience, how did it compare to your usual sense of reality?
2. In hindsight, how real does it seem now?

These questions were important to me because I have argued throughout my career that spiritual
experiences neurologically alter one's perception of reality. However, as we mentioned in Chapter 1,
it is very possible that our perceptual sense of reality 1s different from our conscious awareness of
reality, since each type of reality is assembled through different neurological circuits that do not

communicate with each other.® We believe that consciousness represents a limited and somewhat
fragmented view of reality that is discrepant from the holistic view generated by nonconscious
processes in the brain. Perhaps this explains why people intuitively know that reality is more than
what they consciously understand, and why some equate that reality with God. By combining our
neurological research on meditation with the subjective reports gathered through our survey, we
hoped to expand our understanding of how spiritual experiences alter the brain, and why no two
people see eye-to-eye when it comes to religious and spiritual beliefs.

But how do you analyze personal narrative descriptions of spiritual experience? The technique we
used is called “content analysis,” which categorizes how often certain words or groups of words are
used. For example, if [ wanted to know how many people experienced a feeling of unity with God or
the universe, then words such as unity, oneness, or wholeness could be grouped together and then
compared to other people's words such as separate, distant, or alone to describe their spiritual
experiences. Basically, we were searching for the commonalities of religious and spiritual
experience. In fact, we didn't find any, which was a very significant discovery.



PERSONAL VARIETIES OF SPIRITUAL EXPERIENCE

Of the nearly 5,500 words that people used to describe their experiences, no common terminology

emerged.*> Even the words experience and spirituality, which you would expect to be high in a
survey that specifically addressed spiritual experiences, logged in at only 23 and 17 percent,
respectively. God was only mentioned 18 percent of the time, and Jesus less than 4 percent. Barely
10 percent of the respondents mentioned /ove, and only 6 percent talked about peace. Less than 5
percent referred to faith, consciousness, or truth—words that 1 expected would be used far more
often when describing spiritual and religious experiences. Here are the top six words, and the
approximate percentage of people who used them:

Experience  23.0%

God 18.0

Feeling 17.0 (includes feels, feelings, and felt)
Spirituality  16.7 (includes spiritual)

Life 14.9

Belief 13.8 (includes believe and beliefs)

To give you a clearer picture of the commonality—or lack—of usage, when we printed the entire
list of words used by our participants, we ended up with a hundred pages, with 57 words per page.
The words on page 2 were used, on average, 6 percent of the time, page 3 dropped to 5 percent, page
10 was below 2 percent, and every word on the remaining eighty pages was used less than 1 percent
of the time. In essence, hardly anyone used the same words, phrases, or expressions to describe his or
her personal encounter with the divine. Truly religious and spiritual experiences are unique, at least
when it comes to our ability to describe them in words.

This is astonishing, especially since many researchers in psychology and religion have argued for
the universal nature of spiritual phenomena—the “perennial philosophy,” as it has been called.Z The
only common denominator we found was not in the description, but in the positive effect that such
experiences had on the participants’ lives. In fact, 89 percent of the respondents felt a deeper sense of
spirituality. Only 10 percent felt that their spirituality was unchanged by their experiences, while 1
percent said their sense of spirituality was adversely affected by their experience. Even more
important, 79 percent said they felt more purpose in their lives, compared to 4 percent who felt less
purpose.

When we asked our participants about how spiritual experiences affected their religiosity, we kept
the definition of that term purposely vague to see how they would answer without any prompting.
About half said they felt more religious, a third said their religiosity didn't change, and 11 percent
said they felt less religious. Numerous respondents said that their spiritual experiences were not
adequately addressed by religions in which they were raised, and so they turned away from them to
engage in more individualized pursuits. In a new survey we have just begun, we are finding that
college students express very strong interests in Eastern spiritual philosophies, especially when
compared to Western religious traditions. These results support the idea that America is gradually
becoming less religious but more spiritual and that the quality that governs this shift is influenced by
the use of spiritual practices that integrate meditation and prayer into one's daily life.

In our online survey, 60 percent of the respondents felt that their family relationships improved as a



result of their spiritual experiences, and 8 percent felt they got worse. This may reflect increased
friction with parents who embrace stricter religious beliefs.

Fifty-three percent also felt that their health was enhanced, while only 3 percent felt their health
declined. Interestingly, this suggests that individual spiritual pursuits may have similar health
improvements as those found in people who regularly attend church. On a psychological level, 76
percent said they now felt less fear about death, while only 2 percent felt more. In general, other

studies have found that religiosity lessens death anxiety, but often the correlation is weak.® Thus, our
finding suggests the possibility that spiritual experiences may be the key element that lessens a
person's fear of death. This resonates to the Buddhist belief that meditative experiences can reduce
one's anxiety about death.

Finally, I found confirmation that spiritual experiences alter one's sense of reality in a significant
way. At the time of the experience, 63 percent said that it was more real than their normal experience
of reality, and 7 percent said it felt less real. Looking back, only 46 percent said the experience felt
more real. It appears that the impressions left by altered states of reality can dissipate over time.
Unfortunately, since we did not ask our respondents for their definitions of reality, they may have
answered our questions with something else in mind. This is an inherent problem associated with
research questionnaires.

The sense of realness at the time of the experience and in retrospect broke down this way:

REAL AT TIME REAL LOOKING BACK

More real 63.2% 46.0%
Same 23.6 44.0
Less real 6.8 52

Still, I believe it's safe to assume that spiritual experiences have a unique quality that make them
feel very different from our everyday sense of reality and that this is true for the majority of people
who have them. Furthermore, it appears that some relatively universal sensory elements make these
experiences what they are, even though they are described in vastly different ways. Cognitive
processes turn God into an idea, but sensory processes turn God into a generalized feeling that
changes the way we perceive the world.



IS GOD PRIMARILY A FEELING OR AN IDEA?

Returning to our analysis of the survey participants’ descriptions, we began to group different
words into different types of categories. By far the largest category included words that reflected
strong emotional content. Nearly a third described their experiences as being intense, using words
like ecstatic, exciting, great, strong, powerful, exhilarating, and profound. Nearly one-half
described their experiences using words that expressed calmness, serenity, and contentment. This
correlates well with our neurological model suggesting that spiritual experiences simultaneously
stimulate the sympathetic (arousing) and parasympathetic (calming) nervous systems. Generally
speaking, it is rare that an experience both arouses and calms, which is one of the reasons why we
think spiritual experiences stimulate the brain in a unique way.

Our data demonstrates that spiritual experiences, when they occur, are feeling states, not abstract
forms of intellectualism. In fact, words like feel, felt, and feeling were used as often as words that
referred to God. Does that mean that “God” 1s more of a feeling than an idea? Apparently not,
because most of our respondents used the term in a historical, comparative, or philosophical context,
as the following examples demonstrate:

“I do believe in Spinoza's God.”

“I don't believe in God in a traditional way.”

“God 1s too big to fit into one religion.”

“My thought 1s that God 1s the name of the collective unconscious.”

In fact, of the 1,000 references made about God, only 42 related to direct personal experiences,
while 99 percent used the term in a highly abstract way. We found it surprising that only 1 percent of
our respondents felt that they had a direct, personal encounter with God. Instead, God was typically
used to intellectually explain the source of the spiritual experience.

Based upon what we know about the brain's processing of sensations and the conscious recognition
of experiences, we believe that a person's spiritual experience (such as being born again) precedes
cognitive awareness by approximately a half second. Then, to translate that awareness into language,
the brain must engage in dozens of unrelated activities to turn that experience into words. This takes
additional neurological time, so the gap widens between the actual experience and the expression of
it through language. The experience may be common to many people, but the words used to describe it
will inevitably vary from person to person. Thus, it is possible that different spiritual texts are
describing a universal experience but using language that is idiosyncratic to the culture and
denomination in which it was written.

For the person who has not had some level of a spiritual experience, God will remain an
intellectual idea—a promise or a possibility of something that may or may not exist. For these people,
faith becomes the essential key for maintaining religious beliefs. But for the person who has had a
powerful spiritual experience, God is both a feeling and an idea. And as far as the brain is concerned,
if you give an experience a label (in this case, “God”) and imbue it with meaning, it will be
perceived as something that actually exists in the world.

So why do people call this experience “God”? For the simple reason that the brain must affix a
name onto anything it experiences in order to file it into memory. Vague experiences stimulate many
parts of the brain, generating uncertainty and anxiety, and so for survival reasons the brain will



consolidate and reduce a feeling into an identifiable category. If you consciously interrupt the labeling
process that naturally occurs in your frontal lobe, you will interfere with your ability to communicate
the experience to others. Religious practitioners who do this are often considered mystics because
they refuse to define their experiences in unambiguous ways.



GOD FEELS LIKE LOVE AND EVOKES PEACE

Our content analysis showed that most people who have had spiritual experiences will talk about
God in the context of a positive felt experience. The two words used most often to describe the
experience and its aftereffects were love and peace, and for most people, love was often associated
with God. Here's how one respondent put it:

The experience changed my life. Over time, old feelings have been wiped clean from me and
I no longer react or behave the way I used to. I see life from a much clearer perspective based
on love. But even the word “love” doesn't really convey the magnitude of which I speak. I'm
speaking about the kind of self-love and acceptance that the energy of God recognizes in all of
us.

For many of our respondents, God became a symbol for love and peace. For others, God
symbolized light or truth. Many people also experienced God as a way of connecting to the universe,
to nature, and with others. Overall, they saw their spiritual experiences as learning experiences, but
not on a mundane level of day-to-day living. For example, few people said that their experiences
touched upon issues like work, vacation plans, or what things they need to shop for. Their
experiences were almost always associated with deep philosophical and fundamental issues.



RELEASING THE DEMONS

Spiritual experiences aren't always positive, and nearly 10 percent of our respondents said that
they experienced negative emotions such as depression, anxiety, and fear. The reasons could include:
discomfort with having old beliefs shattered, concern about how friends and family members might
react, and the fact that spiritual awakenings may occasionally unleash disturbing unconscious
material, especially for people who are very sensitive or suffer from emotional disorders.

In one dramatic case, reported in the Journal of Transpersonal Psychology, a young professional
woman had been attending a kundalini meditation group when, without warning, she began to wildly
hallucinate. She tore off her clothes, ran from the ashram, and admitted herself to a psychiatric
hospital, where she was sedated for several days. Afterward, she had dreams in which she found
herself in hell, having sexual relations with her father. In therapy, she recalled numerous incidents of
emotional abuse, memories she had tried to suppress for decades. With the aid of her therapist, she
came to understand how certain types of meditation can break down psychological resistance, leaving
a person vulnerable to extraordinary feelings and thoughts. She later became involved in the Catholic
tradition of her youth, where she found tranquility and a deeper purpose to life.

Such occurrences, though uncommon, are now acknowledged bythe American Psychiatric
Association as a temporary state of crisis involving a “loss or questioning of faith, problems
associated with conversion to a new faith, or questioning of other spiritual values which may not
necessarily be related to an organized church or religious institution. ! As more Americans
experiment with different religious values, health-care professionals need to become aware of this
type of psychospiritual problem.



SPIRITUAL EXPERIENCES ADD NEW DIMENSIONS TO
LIFE

Of the more than three hundred respondents to our survey who described their spiritual
experiences in detail, 80 percent said that they had some form of sensory, visual, or auditory
experience. People described seeing light, colors, or auras; hearing sounds like humming or ringing;
or hearing voices. These sensations greatly enhanced the power and meaning of their experience.
Interestingly, such experiences translated into more permanent perceptual abilities. Some people said
that their everyday senses were heightened, and 60 percent felt they actually developed new abilities
that allowed them to interpret information in different and more meaningful ways. One person stated
that “God gave me a vision of who I am.” Another found that she could, at times, “hear angelic music
and see shadows or people who would speak to me.” For one scientist, his experience led him to
accept the reality, validity, and utility of intuitional insight:

I have been meditating for several years on and off, but one day, while not involved in any
formal meditation, everything in life seemed to click. I had this clarity and it was as if [ was
looking at life from the inside out. It was almost as i1f my intuition from somewhere “deeper” had
offered some sort of direct experience that validated my scientific need for proof. It is actually
hard to put into words because it was not merely a “logical” linear experience and many
common words cannot really do it the justice it deserves.

Again we see the difficulty people have when describing spiritual experiences. But even when the
experience defies description, many people felt that it transformed their orientation to life. As one
respondent wrote, “The world became more three-dimensional. More rich, intense, and pleasurable.”
Spiritual experiences also have the power to alter one's sense of self, as seen in the following
dramatic descriptions:

I felt my “self (as a process, not a thing) go quiet, and became aware of an implicit silence,
darkness, and emptiness within me and surrounding me. Within this silence, I felt an abyss or
void full of possibilities, hope, creativity. It also seemed a lot like a mirror—that is, that my
consciousness was “pure” consciousness without subject or object, that Reality was myself in
macrocosm and that I was Reality in microcosm. I also felt an openness, positive feeling,
gratitude, unconditional regard, etc., for all things and people. As though I encountered the
Golden Rule, love of neighbor as myself, concretely within this moment. These feelings or
instances of awareness were intuitive and implicit—that 1s, they seemed to come without actual
thoughts or words.

During meditation, I have had the experience of feeling like a disembodied consciousness
suspended in infinite space. I have also had the experience of unity with all that is. I experienced
a spiritual presence, and I have come to know that the presence I experienced was not other than
myself.

I felt a great, unconceivable exterior/interior energy full of power, love, and clarity. There is not



anything superior to this in my entire life.

These descriptions are very similar to those recorded a century ago by the American psychologist
William James, ! which reinforces the popular conception that spiritual experiences have remained
relatively consistent throughout history. It also highlights my premise that for thousands of years the
human brain has spontaneously generated spiritual and mystical experiences. The universality of this
neurological phenomenon is critical for helping us understand the fundamental similarities and origins
of religious and spiritual traditions. Yet within this universality, our inability to linguistically express
these experiences with any degree of accuracy has led to the great diversity of religious ideas and
theologies.



SPIRITUAL EXPERIENCES CHANGE YOUR OLD BELIEFS

In our survey, many people reported that their spiritual experiences altered their beliefs, and as I
mentioned above, “belief was the sixth most common word used. We also found evidence to support
the notion that spiritual experiences alter one's traditional ideas about God. For many people, God
lost its biblical sense of otherness and became a force that resided inside:

Since that moment [of mystical experience] I am sure God cannot get a name. God is
something, not someone, and it is not something independent of me. But I use the word “God”
simply to express an idea, not a specific character.

These experiences, when I have had them, do not seem to be “personal” insofar as I do not feel I
am encountering a larger Person. I guess the idea of God simply as a person seems like an
anthropomorphism to me; making God in our own image.

Such notions contradict many traditional doctrines, which may explain why people who see
themselves as spiritual are often less willing to attend church or identify themselves with their
religious past. Our data found that half of the people changed their religious orientation as a result of
such experiences. They were more willing to marry outside of their religious belief system, yet
changing religion did not make them more willing to accept the “correctness” of other religious
beliefs.

A related study at the University of California, Los Angeles, found that the trend toward exploring
alternative forms of spirituality is growing. In 1982 less than 20 percent of the student population
indicated no religious preference. In 2004, 31 percent of the incoming freshman students claimed no
religious affiliation, yet over three-quarters said that they were “on a spiritual quest.” One-third of the
students also felt it was important to use college as a place to encourage their “personal expression of

spirituality.”12 Other surveys on religion and spirituality reflect similar changes in beliefs. Ironically,

as spiritual interests increase, church attendance declines.!2



BECOMING ONE WITH GOD,
THE UNIVERSE, AND OURSELVES

The bottom line in understanding the phenomenology of subjective religious experience is this:
Nearly every spiritual experience, in some small way, changes our sense of reality and the
relationship we have with the world. Generally, it increases our sense of unity and wholeness, not
just in a metaphoric sense, but in the way we conduct our lives. In fact, almost three-quarters of our
respondents indicated that they felt a sense of oneness with the universe or a unity with all of life.
These feelings are also associated with a greater sense of purpose and meaning in one's life.

Such experiences involve a degree of self-transcendence and a suspension of personal egotism. In
those moments, one no longer feels the need to control the external environment, because everything
seems fine just the way it is. Past and future are suspended, and a sense of living in the present
pervades one's consciousness. In such a state, some believe they are in the presence of God, while
others may simply feel the suspension of negative moods. All is as it should be, for believer and
disbeliever alike. As one of our survey participants described it, “I feel that every person is a spark
of Oneness, doing what he or she is supposed to do.”

WHAT MAKES A PERSON
MORE TOLERANT OF
OTHER RELIGIONS?

People who score higher on our belief acceptance scale have less religious prejudice than
those who score lower. Those engaged in Eastern spiritual practices were more accepting of
other religious beliefs than those who adhered to Western monotheistic traditions. Women were
more comfortable with other belief systems and also more likely to participate in other religious
practices. High socioeconomic status, when compared to low socioeconomic status, also
predicts greater tolerance, but one's level of education was the greatest predictor that
encouraged people to be more accepting of others. Interestingly, people who had unity
experiences were also more accepting of other people's beliefs.

Religion and spirituality operate on different levels, but they ultimately affect each other. Religion
creates a template for spiritual practice, and spiritual experiences alter one's conception of religion.
Thus as long as people have experiences they equate with spirituality, religious beliefs will change.



THE FUTURE OF GOD

All of the research that we and others have accumulated allows us to make a prediction about the
future of God. Clearly, God is not going to go away, but it won't necessarily be the God depicted in
our sacred texts. According to a recent Barna survey, the biblical views of an all-powerful, all-
knowing creator is waning.1# What will take its place? If our survey sheds any light on the question, it
will be a God that maintains its mystery, a very intimate experience that cannot be captured by words.
And if the trend toward personal spirituality continues, we should see a world where many notions of
God coexist. Hopefully, this will inspire greater tolerance between people of different religious
faiths as they realize the underlying unity and diversity of these experiences.

How will traditional religious institutions respond? In the same way they have in the past—
reinventing themselves to meet the needs of the next generation of seekers. Mainstream churches are
liberalizing their theologies. Evangelicals are moving away from the rhetoric of fundamentalism, and
New Age churches are growing throughout the country. Even in Muslim countries, support for
extremist politics and beliefs is beginning to decline.12

Religion and spirituality are constantly changing and evolving, and this is a good thing, for both
society and the human brain. New ideas challenge us to think more deeply about personal values and
survival, and the more you think about the mysteries of human nature, the more likely it is that you'll
have an epiphany that can improve the inner quality of your life. For most Americans, that is what
spirituality is about.

*1 In a new survey we just created, we found, in fact, that many college students do describe
God and their feelings of love in remarkably similar ways.

*¥2 To review the questions we asked or participate in the study, go to
www.neurotheology.net.

*3 Words like a, and, the, out, etc., were excluded from our analysis of this data.
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WHAT DOES GOD
LOOK LIKE?



Imagination, Creativity, and the Visual
Representation of Spirituality

God is both a feeling and an idea, but which comes first? Spiritual experiences appear to emerge
spontaneously in human brains, but as far we can tell, they rarely occur in early childhood. Instead,
young children are introduced to the idea of God by their parents. Through story telling and simple
religious rituals like prayer, a child begins to grasp the concept of God and what it represents. This
becomes our neurological basis for future religious beliefs, and they will color our spiritual
experiences for the rest of our lives.

As far as the mechanical functioning of the brain is concerned, it doesn't matter whether God is
physically, mentally, or spiritually real. It only matters whether the concept is useful for survival, and
since notions of spiritual realms have permeated cultural history, this suggests that religion has played
an important role in helping people cope with their lives. As the biologist and anthropologist David
Sloan Wilson points out, religious belief “is intimately connected to reality by motivating behaviors

that are adaptive in the real world.”!



DRAWING PICTURES OF GOD

All conscious thoughts and images have a neurological impact on the brain, but certain words
emotionally affect a person more than others.2 Even yes and no are processed emotionally, and in

different areas of the brain.3 It actually takes a person longer to respond to no, which suggests that the
brain does not take kindly to having its behavior interrupted. In fact, it takes years to train a child's
mind to understand the concept of “no.”

But what about the word God? We believe that this concept has a specifically unique effect upon
the brain, because the evidence shows that children begin with a simple concrete image of God that
slowly becomes more abstract and emotionally arousing in either a positive or negative way. Indeed,
God may be one of the most powerful words that a person encounters in childhood.

In order to give you a personal sense of the neurological power of a single word, I want you to get
a pencil or pen and a blank piece of paper and draw a picture of God. Be spontaneous and draw
whatever comes to mind, without worrying about the quality of your art, but you must complete the
drawing in two minutes. Also, pay attention to the first reaction you had when I asked you to draw a
picture of God. When you finish your drawing, write a brief description of its meaning below the
picture.

We've been conducting this experiment for several years with different groups of religious and
nonreligious people, and if you're like most of the adults who have participated, the question
probably caught you off guard. Nearly everyone pauses for a long time—even longer than when we
asked, “What does God feel like?”—which tells us there is increased activity occurring in many parts

of the brain, especially in the visual, motor, association, cognitive, and emotional centers.? Indeed,
the question appears to be so neurologically challenging and psychologically provocative that some
people simply refuse to draw anything. Children, however, have no difficulty with the request, and
delight in drawing their impressions of God.

For sixty years researchers have been asking children to draw pictures in order to explore their
religious concepts and beliefs. Young children, in particular, do not have the language to articulate
religious concepts well, but their pictures give great insight into their feelings and thoughts. In
general, children live their religious lives through imaginative daydreams and symbolism, rather than
through words.

For example, in 1986 psychologist David Heller interviewed forty children using drawings, doll

play, and innovative forms of dialogue.? He found that Catholic children associated God with family.
Jewish children talked about God in relationship to suffering. For Baptist children, God was
controlling, providing order, organization, and structure to one's life. Hindu children identified their
gods with community. For them, a divine being symbolized energy or a force in the universe, not a
person.

One might assume from this that different religions generate different images of God, even among
different Christian sects, but a recent study compared the drawings of children from Unitarian and

Baptist backgrounds and found no significant differences.® This suggests that religious denomination
has little to do with a child's physical image of God.

Interestingly, no researcher has collected data on what adults render when asked to draw a picture
of God. When we did, it provided fascinating evidence about the neurological “evolution” of
religious imagery in the minds of believers and disbelievers. The evidence even suggests that atheists



contemplate God with as much depth and sincerity as a religiously committed believer. But before we
address how adults envision God, let's take a look at the children's research.



A CHILD'S IMAGE OF GOD

Four major studies have analyzed children's pictures of God. The first was conducted in 1944 by
the American sociologist Ernest Harms, who amassed 4,000 pictures from children between the ages
of three and eighteen. In 1980 the German religious educator Hermann Siegenthaler collected 350
pictures from children five to sixteen years of age. And in 1996, Helmut Hanisch, a professor of
religious education at the University of Leipzig, gathered more than 2,500 pictures from children aged
seven to sixteen. A fourth study, conducted in 1998 by three American university professors, analyzed
968 drawings made by children between the ages of three and eighteen.

Each researcher used somewhat subjective criteria to analyze the pictures, but together, certain
common themes emerged that corresponded to the child's age and the religious affiliation of their
parents and teachers. For example, children below the age of six usually drew faces, while children
between the ages of six and ten mostly drew faces and people. God was seen as a protector or a king,
sometimes living in a palace or in the clouds. Occasionally, angels or biblical scenes would be
depicted, but as children grew older, faces and people were replaced by more symbolic images such
as crosses, hearts, open hands, or an eye hovering in the sky. The oldest children often represented
God as the sun or as radiating spirals and light. In all studies, the use of symbols increased with age.

Hanisch took the research to another level. He gathered 1,471 pictures from West German children
who attended Christian-oriented schools. Then he collected 1,187 drawings from children who
attended schools in East Germany, where an official antireligious doctrine had governed the country.

In the religious group, children between the ages of seven and nine represented God as a face or
person more than 90 percent of the time, but as we saw in the earlier studies, there was a gradual
decline as the children grew older. By the time they reached sixteen, only 20 percent drew pictures of
faces or people. Instead, they preferred symbols like suns, circles, and spirals. Commentaries from
the older children reflected a loving perception of God.

This did not happen in the artwork collected from the nonreligious students. By age sixteen, 80
percent of the nonreligious children still used people to symbolize God. Their comments were
generally negative, referring to God as powerless and weak, and often included references to war,
misery, suffering, and poverty. As one twelve-year-old girl wrote, “I don't understand why God is
allowing all this. Therefore I don't believe in God.”
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Drawings of God from a seven-year-old girl (left) and a fourteen-year-old boy (right). Both
children attended Sunday school.
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As religious children grow older, their depictions of God become more abstract, reaching 80
percent by the age of sixteen. Only 20 percent of the pictures drawn by older non-religious children
were abstract; 80 percent remained anthropomorphic. (Chart modified after Hanisch.)



IMAGINING GOD

Young children do not have the cognitive skills to articulate abstract concepts of God, but they
can use their visual imagination to comprehend spiritual realms. Even in the adult brain, ideas appear
to be associated with internal visual processes, and mathematicians often think in pictures when they
describe the invisible forces of the universe. Even when we imagine the distant past or future events,

we activate the visual-spatial circuits in the brain.® In fact, if you cannot see, hear, touch, taste, or
smell something, the brain's first impulse is to assume that it doesn't really exist. Thus, for anyone, the
brain's first response is to assign an image to the concept of God.

Without this capacity for visual imagination, we would barely be able to think. Even when we
sleep, our visual representations of the universe remain active, albeit in unusual ways. Children,
however, do not have the neural capacity to easily separate fantasy from fact, and so they form beliefs
that blur the boundaries of reality. They easily believe that their nightmares are real, while adults
have advanced neural processes to help them analyze perceptual discrepancies.

The imaginations of children run wild, and this makes it easy for them to define God with simple
pictures and words. Furthermore, the ways they hear adults talk about God will also contribute to the
images they form. If you tell a child that God can see you, or listen to your prayers, then the child's
imagination will associate those qualities with the eyes and ears of a face. If you tell that same child
that God gets angry, the brain will generate images of frowns, gritted teeth, or perhaps fists banging
against a wall—visual constructions that represent how a child perceives anger in other human
beings. If you tell your child that God can perform miracles, then the internal imagery takes on
superhuman traits. For example, one boy drew God with a cape and a large S on his chest.

Girls, by the way, draw somewhat different pictures than boys. They tended to use more symbolic
and abstract representations, and in Hanisch's study, a small percentage of seven-year-olds drew
female representations of God. Neurologically, we know that males and females process emotional

words in different ways and in different parts of the brain, and this may explain the subtle

differences.2

Slowly, a concept of an anthropomorphic deity evolves in the child's brain. As the brain begins to
make the neural connections needed for abstract reasoning, religious images become more abstract.
Yet abstract concepts will still be visually processed. Thus, a notion like love or compassion—
which has no physical form in the world—might be “seen” as a heart or a hand reaching out to
another. Happiness may be drawn as a smile, guilt or shame may be represented through the use of
dark colors, and an all-powerful benevolence might be drawn as a sun radiating down on the Earth.
But when it comes to our most primal sense of God, it all begins with a face.



GOD IS A NOUN

We are born with a neurological mechanism to identify objects, and the first objects infants learn
to 1dentify are their family and caretakers. With each new object that a child learns to recognize, the
brain labels it, the first of many steps that turn an image into a concept and a word. Thus, the first

words infants speak are those that identify the people they see.1? But the only part of the person that an
infant recognizes is the face.
Young children can only grasp the simplest concepts because the neurological capacity to

comprehend abstract concepts won't mature until adolescence.l! The easiest type of word for children

to learn is a concrete noun, because it refers to something the child can see, touch, or taste.1? Young
children cannot understand words like “peace” or “democracy” because these are highly
sophisticated ideas, and the places in the brain where abstract nouns are processed remain poorly
developed for many years. A young child's brain has no choice but to visualize God as a face that is
located somewhere in the seeable physical world, and this is what we find when we analyze the

pictures drawn by children younger than ten.

Brain-scan studies show that nouns are linked primarily to visual object-processing regions.3

Furthermore, each time a novel idea is introduced, the brain responds with increased activity in

specific parts of the right hemisphere, in the same areas that construct our visual representations of
reality. Thus, when a child is introduced to a spiritual concept, the brain automatically gives it a
sense of realness and personal meaning. Children who continue religious education will be
introduced to new ways of conceptualizing God, and each time that happens, the brain will revise its
“spiritual” map, so it is not surprising to see children's pictures becoming more complex as they
mature.

God is a noun, and nouns stimulate the “where” and “what” part of the brain, specifically regions

in the parietal lobe.l2 This region is responsible for identifying and integrating shapes it perceives in

the world,!® and from what we know about how the brain processes visual objects, we can assume
that a child's parietal lobe is very active when thinking about the nature of God. Thus, the brain
attempts to place God somewhere within the physically observed universe. As a result, it might be
less likely that children can purposefully feel a sense of unity with God. As our brain-scan research
has shown, only advanced meditators can willfully suppress activity in the parietal area.

However, older children may be able to alter the brain by shifting neurological attention from the
visual centers to the frontal regions where abstract thinking takes place. Brain-scan studies show that
this occurs when adults focus on complex ideas, and when this happens, we neurologically disconnect
from our visual orientation. This would allow God to lose his gender, face, and position in
relationship to ourselves, and thus the boundaries “God” and “self” begin to blur or merge. As we
will describe in the next few sections, some adult believers represented this spiritual experience by
drawing mirrors to symbolize God and oneself as being the same.

Mature frontal lobe processes are also responsible for the greater imagination, creativity, and
originality adults use when they attempt to describe the immaterial qualities of God. If these new
ideas are repeated, old memory circuits can be permanently altered and changed. Still, our childhood
notions of God will continue to influence our thoughts. This too is seen in adult pictures of God.



EXAMINING ADULT PICTURES OF GOD

Based upon the changes reflected in children's pictures of God, we reasoned that adult drawings
should reflect similar developmental patterns. After all, neurological growth continues well into
middle age—shouldn't our concepts of God also mature?

To test this assumption, we set up our experiment to address several issues. First, we presumed
that adults who regularly attended church or engaged in spiritual activities would produce more
abstract drawings than children. Second, we presumed that the abstract drawings would be different
in content and meaning from those done by children. Third, we presumed that most of the drawings
made by non-religious adults and atheists would be anthropomorphic, reflecting little maturity or
change. Our first two presumptions were right, but our presumption about atheists was wrong.

Participants included congregational members from four different Religious Science churches,
congregants from a Unitarian church, students from a community college, and members of a California
Free-Thought/Atheist society. For our preliminary evaluation, we collected 256 pictures. Most of the
college students were between the ages of eighteen and twenty-four, whereas the average age in the
other groups was between forty and seventy, so we certainly had a wide range of adults we could
analyze. Nearly half of these individuals had spent at least four decades seriously contemplating God,
in both positive and negative ways.



ADULT CHURCH ATTENDEES

Of our survey participants, 160 were members of the Church of Religious Science (not to be

confused with Christian Science),® and most had been members for many decades. This spiritual
group was founded in the early twentieth century by Ernest Holmes, and they subscribe to a New
Thought philosophy that sees God, the universe, the mind, and one's personal self as interconnected.
As stated in the philosophical tenets of the United Church of Religious Science:

The Science of Mind is built on the theory that there is One Infinite Mind which of necessity
includes all that 1s, whether it be the intelligence in man, the life in the animal, or the invisible

Presence which is God. In it we learn to have a spiritual sense of things.

In the tenets of Religious Science International (another of several institutes based on the principles
established by Ernest Holmes), an emphasis is also placed on the value found in other religious
traditions and sects:

Religious Scientists believe, very simply, that the Universe is fundamentally spiritual—it has
intelligence, purpose, beauty and order. Whether we call it God, spirit, energy, or Universal
Intelligence, every person, place and thing emanates from this spiritual universe. We believe this

Universal Intelligence is within us, as well as around us, and that we are conscious of it. Our

beliefs are in harmony with the basic tenets of all the world's great religions.1%

As a group, I have found these congregations to be particularly optimistic about life, and they place
great emphasis on the power of positive thinking to bring both spiritual and material prosperity into
one's life. In addition to embracing contemporary psychological principles, they also attempt to
integrate modern science and physics into their principles and beliefs.

As part of a workshop program that we have been introducing to religious institutes and public
schools, we handed out a survey form on which we asked them to draw a picture of God. As we
expected, faces and people appeared only 14 percent of the time, which was even less than the 20
percent found in Hanisch's religious sixteen-year-olds. This suggested to us that old anthropomorphic
images continue to be neurologically revised as a person's religious involvement continues. Eighty-
six percent drew a wide range of abstract designs, which, factoring out the gender differences, was
nearly the same as Hanisch's group. Similar to the findings in all of the other studies, nearly half of the
abstract drawings were composed of suns, spirals, and radiating light. Approximately 10 percent
drew nature scenes, 10 percent drew clouds, and 6 percent drew hearts, themes that were also
common among the children of the earlier research studies. Unlike the children, there wasn't a single
representation of a biblical theme, perhaps reflecting the nonbiblical theology of the church.
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Drawing from a twenty-two-year-old Religious Science woman who was raised Catholic (left),
and a seventy-two-year-old man (right) who had been affiliated with Religious Science for forty
years.

There was also a greater variety and complexity of abstract representations. Some people mixed
animals with stars and crosses and suns, some drew arrows pointing in different directions, and a few
represented God by drawing the symbol for infinity or an atom, with electrons spinning around its
core. Several members drew mirrors to capture the notion that God and self were reflections of each
other, a belief integral to the teachings of Religious Science.

The words chosen to describe their pictures represented highly positive abstract concepts that few
children used. For these people, God was energy, peace, freedom, and awareness—a blend of
intellectual concepts and experiential senses similar to the descriptions we found in our online
Survey of Spiritual Experiences.

Another unique quality of “drawing” was captured, for 8 percent of the participants handed in
pages that were left completely blank. Often they would add a comment stating that their picture
symbolized “all,” “everything,” or “pure spirit.” With the exception of a few eighteen-year-olds, no
children, to my knowledge, deliberately left their picture blank, nor did any child refer to God in
similar abstract terms. These findings support our hypothesis that as the brain matures, the more
abstract and mysterious one's concept of God becomes.

For these members of the Church of Religious Science, God is a symbol for a transcendent level of
consciousness. When this occurs, both words and pictures fail to capture the quality of the
experience. The “reality” of God remains, but the concept becomes a metaphor for other personal and
spiritual qualities of life. Such drawings also lend support for James Fowler's model of faith

development. His book, Stages of Faith,’? is one of the most comprehensive models describing a
person's spiritual development over the course of a lifetime. He argued that if we deeply contemplate
life's meaning, our notions of God will evolve from concrete ideas to mythical beliefs, and from there
toward more universal values of social responsibility.

Three of the Religious Science groups we surveyed were 90 percent Caucasian, living in middle-to
upper-class neighborhoods. The fourth congregation was 90 percent black, and the church was
situated in a poorer inner-city neighborhood. However, the percentages of the different styles of
drawing were the same, which meant that racial and socio-economic differences did not change the
way these people envision God.

UNITARIAN PICTURES OF GOD



Unitarianism, first established in sixteenth century Europe with the explicit purpose of
demonstrating tolerance toward different religions, attracts individuals from many faiths and
backgrounds, including a large percentage of agnostics and atheists. Unitarian belief systems
emphasize humanitarian principles of justice, equal rights, co-existence with others, and a
willingness to integrate scientific evidence in the search for truth, meaning, and democratic

freedom. 2

When we gave one Unitarian congregation a range of categories by which they could identify
themselves, 75 percent circled “freethinker,” 75 percent circled “humanist,” 40 percent circled
“agnostic,” and 11 percent circled “atheist” (most respondents circled multiple categories—
again, a reminder that many Americans prefer not to label their religious orientations). Like the
members of the Church of Religious Science, Unitarian “pictures of God” reflected a wide
variety of positive, abstract, symbolic, and nature-oriented imagery Indeed, they had the lowest
percentage of faces and people—Iess than 1 percent—compared to any other group, a visual
demonstration that they have distanced themselves from a biblical interpretation of God. Fifty
percent of their “God” drawings were highly abstract, 26 percent reflected scenes from nature,
20 percent drew suns, planets, stars, or radiating spirals, but less than 1 percent left their pages
blank—far fewer than the other adult groups we've surveyed. Their commentaries about God
also reflected their tolerance and open-mindedness toward people who hold different religious
and philosophical beliefs.



COLLEGE STUDENTS

The community college students in our study presented a very different profile, which was
reflected in the ways they envisioned God. When asked what their current religious or spiritual
orientation was, half wrote down that they were either religious or spiritual, but few were affiliated
with an organization. The other half said they were either nonreligious, agnostic, or atheist.

But then we asked a variety of questions designed to more accurately ascertain their degree of
belief and disbelief concerning God. We discovered that many of the religious and spiritual students
also considered themselves agnostic, nonreligious, interfaith, or freethinker. Even those who
considered themselves nonreligious would often select additional terms that could easily be
interpreted as spiritual or religious. As we have pointed out before, it is very difficult to ascertain
what a person's religious beliefs are, and we believe that if you ask enough questions, you'll find that
most people simultaneously hold a multiplicity of seemingly discrepant beliefs. This was certainly
true of our college student sample.

In fact, of all the categories chosen, the majority of students—both religious and nonreligious—
identified themselves (as the Unitarians did) as freethinkers. Usually, the term is used by atheists and
agnostics who reject all forms of institutionalized religious belief, but an informal query showed that
these individuals did not like to identify themselves with any particular belief, especially those
represented by older members in society. In the literal sense, they saw themselves as thinking
“freely,” willing to change their belief systems as they saw fit.

Does this imply that adolescents as a group are less religious than adults? Yes. We know, for

example, that religious interests rapidly decline during adolescence?! and that many teens will reject
their parents’ values as they attempt to redefine their spiritual beliefs.22 Indeed, for many people

religiosity continues to decline through the rest of life,2 a trend that has continued since 1970.2

For the entire group, 20 percent drew faces and people, but only half of these people associated
themselves with a denominational faith. The other half were agnostic. In fact, only one atheist drew a
face, and even she said that she sometimes believes in God. Once again we see a gradual decline in
anthropomorphic representations, even among those who are disinclined to believe. In Hanisch's
study, 80 percent of the sixteen-year-old atheists continued to draw faces and people, but we found
much lower representations among atheist college students. One reason for this discrepancy is
obvious. Hanisch's children were raised in an antireligious culture that would not tolerate acceptance.
American children are exposed to an extraordinary variety of mostly positive religious beliefs, and
we know that variety stimulates neurological activity. Thus, American children are unconsciously
encouraged to envision many possibilities of both God and godlessness.

Of the college students who drew faces and people, many said their pictures represented the
images they had as children. One Catholic-turned-Wiccan even drew a baby, saying, “When I was
younger, I viewed God as a child, like me—we were toys.” We also noted a high propensity of
anthropomorphic representations from religious Catholics, but we'll need to collect more data to see
if this observation holds up.



Drawing by an agnostic nineteen-year-old female college student who saw God as a natural
loving energy that was both male and female and that permeated the universe.

Sixty-three percent of the entire group of students used a wide range of nature-based and abstract
drawings: fields, trees, flowers, animals, suns, stars, planets, spirals, and other abstract forms. Some
were particularly creative. For example, one person used musical notes to describe her uplifting
feelings when she practiced yoga and meditation. A “questing” Catholic drew three overlapping faces
—a man, woman, and a cat—to reflect the “multifaceted nature of God,” and a self-proclaimed deist
drew a clock to symbolize the timelessness of a spiritual universe. Again, this supports our argument
that neurological development correlates with evolving abstract conceptualizations of God.

We also had a high percentage (17 percent) of blank pages. Unlike the members of our church
study, most of these students were nonreligious or agnostic. Many simply said that if God doesn't
exist, you can't draw a picture of God. Only a few people left the page blank to symbolize a mystical
presence.

We asked our participants to write a brief description of their drawing, and most of the comments
made by these “freethinking” students were positive. Many were neutral, but as the person moved
closer to disbelief or atheism, negative comments increased. Those who expressed the strongest
degrees of disbelief often used sarcasm in their drawings and commentaries. For example, one atheist
said that God was Morgan Freeman, from the movie Bruce Almighty. Another drew a picture of the
McDonald's golden arches and wrote “Over One Billion Served.” Then he crossed out “Served” and
wrote in “Saved.” Such cynicism might be expected, since considerable research shows that older

adolescents enter a period where they question and doubt religious beliefs.22 Couple that with the
usual irreverent tone of teenagers, and it is easy to see why such sarcasm might arise.

When we asked them about their initial reactions to drawing a picture of God, most expressed
surprise. One student said, “I can't believe we're being asked this in a public school!” Another said,
“I knew it!”” And one Catholic, who described her spiritual orientation as “lazy,” actually shouted out,
“Oh my God!” Many students said they didn't have a clue what to do, but those who strongly
disbelieved were either shocked or humored by the experiment. Interestingly, the more religious
students had less resistance and negativity than the agnostics.

Perhaps most surprising, nearly everyone in the student survey expressed varying degrees of doubt
concerning the existence of God, and even those who said they were atheist—which represented 12
percent of the sample—expressed doubts concerning their disbelief. In fact, 60 percent of those who
circled “atheist” on the form to describe their orientation also circled “agnostic.” Yet when they were
asked the question, “Describe your current religious or spiritual orientation,” many wrote down



“unsure,” “disinterested,” or other ambiguous terms.

I point this out to cast doubt on national polls showing that 70 to 80 percent of Americans are
religious. Most surveys ask narrow questions or give limited choices, and this can taint the pollster's
conclusions. Thus, I recommend that you take all survey findings—ours included—as suggestive, not
definitive. With that caveat, I would say that our survey showed a much higher degree of agnosticism,
at least among college students, than other studies. Of those who considered themselves atheist (12
percent, by the way, is much higher than the reported 1 to 3 percent found in various American polls),
only 1 percent said they were certain that God did not exist.

If these young agnostics and ambivalent atheists hold on to these perspectives as they grow older—
and prior research has shown that they will—we may soon have a nation where most of the
population will be questioning virtually every dimension of traditional religious belief. Given such a
scenario, I can barely imagine what types of spiritual communities will be born. But given the history
of American religion, I'm sure it will rise to the task.

Current evidence supports the notion that changes in the spiritual beliefs of young adults will
dramatically alter the spiritual landscape of America. Why? Because young Americans appear to be
very critical of religious organizations, and in particular, mainstream Christianity. For example,
research shows that only 20 percent of “churched” teens remain spiritually active by the time they

reach age 30,2 and although most consider themselves Christian, it is in name only. According to
research conducted by the Barna Group, a nouveau Christianity is emerging, filled with rootless
values: “While young Americans have adopted values such as goodness, kindness and tolerance, they
remain skeptical of the Bible, church traditions, and rules or behaviors based upon religious

teaching.”2Z David Kinnaman, president of the Barna Group, found that these young Americans see
present-day Christianity as judgmental, hypocritical, old-fashioned, boring, overly political, anti-
homosexual, insensitive toward others, and out of touch with mality.3

Similar sentiments are voiced by the distinguished Oregon State University professor of religion
and culture, Marcus Borg. He found that many of his students view Christians as “literalistic, anti-

intellectual, self-righteous, judgmental, and bigoted.”?® Furthermore, as we will explain in the
following chapter, we see evidence that many Americans are rapidly moving toward religious and
spiritual beliefs that embrace interfaith tolerance and acceptance, along with a more loving and
mystical conception of God.



ADULT NONBELIEVERS

Here's where the real surprise came in. Of the twenty-three members of the Freethinker society,
only 20 percent drew people and faces, far less than those drawn by the “freethinking” college
students and the East German children described above. In fact, the quantity of anthropomorphic
representations of God was only 5 to 7 percent higher than what we found in the members from the
Church of Religious Science.

Fifty percent of adult atheists left their pictures blank, compared with 8 percent of the Religious
Science church attendants and 17 percent of the agnostic college students (only one atheist student left
her picture blank). In addition, 50 percent of the adult nonbelievers refused to make any comments
about God in the space provided on the form. And yet there was far less hostility than what we found
with our atheist/agnostic college students, or what Hanisch found with his East German children.
Instead, the comments were mostly neutral and civil. A few intimated that God was equivalent to
beauty, energy, and the unknown, but most saw God as an outdated idea reflecting biblical notions of
a powerful immortal being. For these individuals, God imbued no personal meaning to their lives.



THE PICTORIAL MEANING OF GOD

Our ongoing research continues to demonstrate that all human beings develop multiple images of
God, many of which are largely hidden from consciousness. Yet these images affect the way we think
and feel. We also believe that asking people to “draw a picture of God” encourages children and
adults to articulate spiritual values and concerns that are often difficult to convey. It's a fun exercise
to do in classrooms, churches, and family gatherings, and it generates the kinds of conversations that
help people of all persuasions to appreciate the wide differences of religious and spiritual beliefs.

Drawing is a form of communication that is neurologically distinct from writing and speech.3
Where writing involves the abstract functioning of language centers in the left hemisphere, drawing

involves the language centers of the right hemisphere, where meaning is ultimately processed.2! In
essence, words and pictures are two integrated elements of language, and most words, as I mentioned

earlier, have an “image” quality associated with them.32 If the right hemisphere is injured, words and
pictures lose their meaning. Thus, to have a comprehensive concept of God, the brain needs to
integrate abstract associations with image-associated metaphors and feelings. Words are not enough
to describe a spiritual experience, but the combination of words and pictures may actually come
closer to representing one's individual relationship with God.

Overall, we found that atheists were either highly creative or highly unimaginative when it came to
drawing pictures of God. For those who simply lost interest in God, only childhood images were
recalled—usually the old man with a beard—but those who seriously contemplated their doubts often
used sophisticated symbolism to represent their feelings and thoughts. For example, a leader of a
national freethinker group sent me a beautiful four-color mandala made out of concentric circles
within circles. Although she does not believe in God, she wrote that her drawing reflected the

elements of nature, which she worshipped as a religious person worships God. For her, nature was a

source of revelation in much the same way the universe was a source of revelation for Einstein.3

Another leader of an atheist/human-rights organization sent me a picture of a famous optical
illusion, similar to the drawings made by the illustrator M. C. Escher, to express her view of
religious beliefs. This eighty-year-old woman wrote: “When you first look at it, it seems to make
sense, but when you examine it closely, it makes no sense at all. It has no real-world application.”

Drawing by a forty-year-old male atheist who reported having spontaneous mystica and
transcendent experiences at various times in his life.



In a drawing by a male atheist who regularly meditates, he used overlapping circles to represent
the transcendent nature of a universe governed by the laws of time, space, and relativity. He used
black circles to represent different religious traditions, intersecting lines to symbolize human
consciousness, and a small white circle near the center to represent “man's conception of God.” For
this individual, God was much smaller than the forces that govern a “non-self creating universe.”

Circles and spirals, as I noted earlier, are one of the most common themes used to represent
spirituality by religious adolescents and adults. Interestingly, intersecting circles, lines, and triangles
were also used by abstract painters like Kandinsky to represent the spiritual nature of the world:

Every man who steeps himself in the spiritual possibilities of his art is a valuable helper in
the building of the spiritual pyramid which will some day reach to heaven.... A yellow triangle,

a blue circle, a green square, or a green triangle, a yellow circle, a blue square—all these are

different and have different spiritual values.?*

In every child, and perhaps every adult, there 1s an artist that is capable of reaching out beyond the
confines of a limited human mind to touch some deeper essence of life. So wherever you turn, and
whomever you ask, it appears as though everyone has some image of God, even if it is represented by
nothing other than a blank sheet of paper. To a neuroscientist this suggests that believers and
disbelievers may harbor a “God neuron” or a “God circuit” somewhere inside the brain. For one
individual, such a neuron might connect with feelings of pleasure and awe, but for another, to feelings
of disappointment or pain. There may even be people who lack the neural circuitry to construct either
a positive or negative image of God. Instead, they must find meaning and purpose somewhere else.



IS THERE A GOD NEURON IN YOUR BRAIN?

In a recent neuroimaging study published in Nature, researchers demonstrated that a single neuron

in an individual's brain would only fire when the person was shown a well-recognized face.®> They
implanted electrodes in several epileptic patients’ brains prior to surgery, and each was shown a
large number of photographs of people, places, and objects. For one patient, a single neuron fired to
images of Jennifer Aniston and nothing else. For another, a neuron responded when the patient was
shown a picture or a drawing of Halle Berry, the actress who played the role of Catwoman in a
Hollywood film.

In a previous study, the same team found an individual who had a single neuron that would fire to
Bill Clinton. Another patient's neuron responded to images of the Beatles. The researchers also
discovered that individual neurons will fire selectively to images of animals, buildings, or scenes.
Thus, it is possible for some people to have a single neuron that will only fire when they see a
familiar image of Jesus, a sitting Buddha, or the Jewish star of David. That neuron could represent the
cornerstone of their religious training and belief.

Is it possible that some people could have a neuron, or specific set of neurons, that would fire
when they are asked to envision God? Yes, but it would probably be associated with the image they
were introduced to in early childhood. For many people, that neuron might be associated with one of
the most famous paintings in the world: the image portrayed by Michelangelo on the ceiling of the
Sistine Chapel (which, by the way, is similar to ancient pictures of Zeus). This God—that wise,
compassionate, and powerful man with the long white beard and flowing robe—is the image that
remains imprinted in my mind.

Today, my memory circuits of God have entwined themselves with my neurological research and
childhood beliefs. And the same thing happens in every person's brain. We all begin with a simple
neural circuit that captures our earliest impressions of God, and as we associate new meanings and
qualities, these circuits interconnect, becoming larger and more complex over time.

As brain-scan technology becomes more refined, I suspect we will see that each human being has a
unique neural fingerprint that represents his or her image of God. The East German students were not
encouraged to contemplate religious beliefs, so their neurological sense of God included little more
than a primitive image of a face, one that was fused with the negative messages they were taught. But
Religious Science congregants transformed their childhood images in ways that attempted to include
the totality of life. For them, God, thoughts, the universe, and an optimistic view of oneself have all
been fused together into a vast interconnecting web of neurons that can influence nearly every aspect
of one's life. And for people who choose to meditate, they create a different neural network based
upon the images and thoughts they contemplate and experience.



ENVISIONING TRANSCENDENCE

For the genuine mystic, God transcends every concept the brain can possibly generate. But what
happens in such a brain? What happens when you go against your biological propensity to turn God
into an image? At first your brain rebels. It doesn't like uncertainty, and when it encounters a problem
that appears to be impossible to solve, it releases a lot of neurotransmitters, which put you on alert.
You'll feel an odd combination of anxiety, curiosity, irritability, frustration, and excitement—feelings
that stress chemicals trigger in your brain. And if you don't find a solution, you could easily end up
depressed. In religious circles this is called the dark night of the soul.

Yet those who embrace a mystical vision of God rarely suffer psychological angst for extended
periods of time. Instead, they find new ways to make sense out of the unimaginable realms to which
they feel drawn. This indeed is a creative process, which means they have interrupted habitual
patterns of thinking. Like children, they allow their minds to fantasize and speculate, and in the
process new neural connections are made that allow them to integrate old and new perspectives.
Artists, inventors, and theoretical scientists do this all the time, and so do theologians. And for these
people, there is nothing more gratifying than looking at the world with new eyes. New images are
formed, and if they prove useful in life, the old images will be dismissed.

Based upon the research we have accumulated, we believe that the more you examine your
spiritual beliefs, the more your experience of God will change. And if you cannot change your image
of God, you may have trouble tolerating people who hold different images of God, and that may
threaten our planet's survival. In the words of the religious philosopher Martin Buber:

Time after time, the images must be broken ... [for it] is the human soul which rebels against
having an image that can no longer be believed in, elevated above the heads of humanity as a
thing that demands to be worshipped. In our longing for a god, we try again and again to set up a
greater, more genuine and more just image, which is intended to be more glorious than the last
and only proves more unsatisfactory. The commandment, “Thou shalt not make unto thee an
image,” means at the same time, “Thou canst not make an image.” This does not, of course, refer
merely to sculptured or painted images, but to our fantasy, to all the power of our imagination as
well. But we are forced time and again to make images and forced to destroy them when we

realize that we have not succeeded. The images topple, but the voice is never silenced.2¢

From a neurological perspective, images of God are unavoidable, but from many theological
perspectives, there is no true image of God. Thus, if you cling to your childhood perceptions, you will
limit your perception of truth. This is the drawback to any religion that insists upon a literal, biblical
image of God. If you limit your vision, you might feel threatened by those who are driven to explore
new spiritual values and truths—people who one day might turn out to be our future leaders and
saints.



THE SELF-EVOLVING BRAIN

The neural evolution of God is unavoidable in most human beings, but not in the Darwinian sense

of the word. Human beliefs are not tied to the principles that govern genetic evolution,3Z and thus we
are free to reinvent ourselves, and our spirituality, with every new generation.

What makes human beings unique is the extraordinary impermanence of their ideas, and this
impermanence is reflected in our extraordinary neuroplasticity. Neurons do not have fixed properties.

Instead, they are changing all the time.38 It takes less than two weeks for a neuron to grow new axons

and dendrites,?® and in some cases the change occurs suddenly.®) Competitive behavior,4!

environmental influences,*2 education,® or even a rousing sermon can trigger a rapid rewiring of

circuits. In essence, evolution gave us a nervous system that actively participates in its own neural
construction, something we do not see in other animal brains.

It even appears that our brain has a mutant strand of DNA that contributes to our creativity,
inventiveness, and individual uniqueness. These “jumping genes,” as scientists are fond of calling

them, can cause cells to change their functioning as we grow.** This explains why identical twins are
not really identical, why one family member can be brilliant at math, while another excels at sports,
or why one relative ends up struggling with a serious mental illness when no other family member has
any semblance of a problem. No two people perceive the world, or God, in the same way, because no
two human brains begin with the same genetic code.

Terrance Deacon, the esteemed professor of anthropology and neuroscience at the University of
California in Berkeley, describes the human brain as an “evolutionary anomaly” because human
beings have unparalleled cognitive abilities to imagine the unimaginable:

We think differently from all other creatures on earth, and we can share those thoughts with
one another in ways that no other species even approaches.... We alone brood about what didn't
happen, and spend a large part of each day musing about the way things could have been if

events had transpired differently. And we alone ponder what it will be like not to be.... No other

species on earth seems able to follow us into this miraculous place.®2

We live most of our lives in a world that is filled with imaginative thoughts, and as we age, we
continually modify our beliefs. We are born anew, as the evangelicals like to say, and we can do it as
often as we like. We can change our religion, we can change our moral code, and we can change our
pictures of God, thanks to the evolution of a truly unusual brain.

* In 2008, in response to a growing dislike in American culture toward religion and church
organizations, many of these groups dropped the words “Religious Science” and “Church,” and
referred to themselves as various centers for “Spiritual Living.”
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DOES GOD HAVE A HEART?



Compassion, Mysticism, and the Spiritual
Personalities of the Brain

What is God's personality?
When a team of sociologists at Baylor University asked a nationally representative sample of
Americans to describe which qualities symbolized their impression of God, they discovered that four

distinct personalities emerged.l These personalities not only tell us a great deal about our religious
landscape, they also illuminate the inner neurological landscape of the American soul. In the Baylor
study, which was co-facilitated by the Gallup organization, 34 percent of the participants were
evangelical Protestants, 22 percent were mainline Protestants, 21 percent were Catholics, 5 percent
were associated with black Protestant congregations, and 2.5 percent identified themselves as Jews.
Approximately 5 percent associated themselves with other religions such as Buddhist, Christian
Science, Mormon, Hindu, Jehovah's Witnesses, Muslim, Christian Orthodox, and Unitarian. Another
10 percent considered themselves unaffiliated with a specific denomination or creed. Responders
were spread over all ages, from eighteen on up, and represented a variety of levels of education,
socioeconomic status, and locations throughout the United States.

Before I share the Baylor findings with you, take a few minutes to think about God. What type of
qualities come to mind? Is God loving, or critical, or both? Does God seem friendly or frightening,
motherly or fatherly, forgiving or punitive, gentle or severe? How much does God care about the
world? Do you see God as distant observer, or as a force that actively interacts in the world?

Whether we are conscious of it or not, we all assign a personality to God, which appears to be
neurologically based on the nature of our own personality and beliefs. Different people have different
ways of imagining God, and these preferences deeply influence the way we see the world.



THE FOUR GODS OF AMERICA

Many people use the word “God” to express what they feel is a universally understood concept,
but when you look more closely, the definition of God becomes extraordinarily diverse. According to
the Baylor research, some see God as kindly and loving, but twice as many Americans see God as
punitive and stern. Some see God as distant and unconcerned, but many experience God as being
actively involved in their lives. In fact, 20 percent even believe that God favors a specific political
party. For example, during the 2004 presidential campaign, 30 percent were convinced that God
looked favorably on George W. Bush.

When they put the data together, the Baylor researchers concluded that the Americans sampled
tended to embrace one of four different personalities of God: authoritarian, critical, distant, or
benevolent. But these four categories could not be easily assigned to any specific denomination or
sect. For example, some evangelicals embraced a benevolent God, most saw God primarily as an
authoritarian, and a few saw God as a distant entity who does not involve himself in human affairs.

THE AUTHORITARIAN GOD

Those who believe in an authoritarian God represent 32 percent of America. They believe that
God is very angry and willing to punish anyone who is unfaithful or who acts in an ungodly way. They
may even believe that God causes earthquakes and human disasters as a wake-up call about the sinful
behavior of people.

This God is highly involved in world events and the personal lives of individuals, and the people
who embrace an authoritarian God want our government to be run according to Christian-based
values. One might suspect that the majority of these people would be very negative toward members
of non-Christian sects, yet only 22 percent believed it was important to convert others to their belief.

Over half of evangelical and black Protestants assign to God an authoritarian personality. They
attend church more often (51 percent go weekly), and nearly half believe in the literal truth of the
Bible. This helps to reinforce the image of a wrathful, punitive God. These findings are similar to a
University of Rochester study that found that more than 60 percent of American born-again Christians

and Catholics believe they will “suffer negative consequences if they disobey their religion.”?

THE CRITICAL GOD



Another 16 percent of Americans believe that God is critical but will neither punish nor comfort
his flock. This God has an unfavorable view of society. He does not intervene with the world, but he
will cast judgment on people in the afterlife.

Interestingly, every religious category had close to the same proportion of people who saw God as
a critical entity. Catholics and Protestants were only a few percentage points higher than
evangelicals, Jews, and those unaffiliated with religious groups.

Only 4 percent of this group felt that it was important to convert others to their religious belief, far
less than those who embrace an authoritarian God. Religious observance took low priority, and only
10 percent attended church weekly. After all, if God shows little interest in you, why should you care
about God?

Interestingly, when it comes to protecting the environment, this group takes the strongest stance,
although I want to point out that the other groups also favored environmental protection. Believers in
a critical God were also more likely to favor the equal distribution of wealth and Affirmative Action
programs, but again, the percentages were only slightly higher than the other groups. Perhaps if you
believe that God is uncaring, this places greater responsibility on society, and on one's own
shoulders, to manage the affairs of the world.

The Four Personalities of God
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When combined with the first group of believers, nearly 50 percent of all Americans embrace a
God that is cold, critical, and harsh. This, to me, reflects an underlying pessimism about the human
condition and the moral state of the world.



THE DISTANT GOD

The second largest group, comprising 24 percent of the American population, sees God as distant
and uninvolved. He does not hold opinions about the world or about personal behavior; thus we are
left to our own free will to decide what is right and wrong. This God is less of a person and more
like a cosmic force that set the laws of nature into motion.

Those who perceive God as distant have higher levels of income and education than any other
group. Almost half never go to church, and 38 percent never pray. In contrast, only 2 percent of those
who believe in an authoritarian God never pray. It makes one wonder: Does a fear of God make one
want to pray more often?

Approximately a third of all Catholics, Protestants, and Jews believe in a distant God, yet this
group is more open-minded when it comes to gay rights, abortion, and premarital sex. Within this
group, many people question the existence of God.

THE BENEVOLENT GOD

In contrast to 72 percent of Americans who believe in an authoritarian, critical, or distant God,
only 23 percent see God as gentle, forgiving, and less likely to respond with wrath. Like those who
believe in an authoritarian God, believers in a benevolent God think he is very active in their lives.
He listens, responds to prayers, and cares deeply about the suffering of others, but he sometimes
causes suffering and pain.

Only a quarter of Catholics, mainline Protestants, and evangelicals embrace a loving God, whereas
less than 14 percent of black Protestants and Jews see God as a benevolent force. And of those who
are un-affiliated, only 5 percent see God in a kindly way. Since most of the Old Testament describes
a wrathful God, this may be the primary reason why so few people see God as a symbol of eternal
love. To see God as primarily loving, a person must embrace a liberal interpretation of the Bible,
ignoring or rejecting the vindictive passages.

Only half of those who believe in a benevolent God strongly advocate Christian values for the rest
of the country and the world, while the other half believes in exercising tolerance toward people who
hold different religious views. Thus, believing in a loving God is not enough to sway many believers
toward accepting a pluralistic nation or world.



THE NEURAL PERSONALITY OF GOD

The personality you assign to God has distinct neural patterns that correlate with your own
emotional styles of behavior. For example, according to the Baylor study, most of those who embrace
an authoritarian God tend to favor the death penalty, want to spend more money on the military, want
to give the government more power to fight terrorism, and insist that prayer should be allowed in
public schools.

Envisioning an authoritarian or critical entity—be it another person or God—will activate the
limbic areas of the brain that generate fear and anger. Thus, the brain is primed to fight, and so it
should come as no surprise that the strongest advocates of an authoritarian God often call themselves
“God's warriors.”

However, when you perceive God as a benevolent force, a different part of the brain is stimulated
in the prefrontal cortex. Loving, compassionate images, faces, or thoughts activate a circuit that
involves a tiny area in the front part of your brain called the anterior cingulate. It conveniently sits
between the limbic and prefrontal structures, and when stimulated, it suppresses the impulse to get
angry or frightened. It also helps generate feelings of empathy toward others who are suffering or
hurt. 1

We suggest that the anterior cingulate is the true “heart” of your neurological soul, and when this
part of the brain is activated, you will feel greater tolerance and acceptance toward others who hold
different beliefs. The God of the limbic system is a frightening God, but the God of the anterior
cingulate 1s loving.

Anything that you value will also stimulate different structures in your limbic system, but if the
emotional circuits in your brain are weakly stimulated, then God will have little meaning in your life.
This is what we think we saw in the brain scans we've taken of atheists. Frontal lobe activity went up,
signifying that they were thinking about God in an abstract way, but we saw little activation in the
areas that generate meaning, value, pleasure, or discomfort. This suggests that people who perceive
God as distant are not emotionally stimulated by the idea. Neurologically, such a God would feel less
real, or more distant, and would incline an individual toward agnosticism or disbelief.

In the four personalities described in the Baylor study, God maintains an “otherness” in the mind of
the believer. Neurologically, activity in the parietal lobe is responsible for maintaining this quality of
otherness about God. The parietal lobe makes God an object that has a specific location in the
universe, separate from yourself. You see this most clearly in children's drawings: God is “up there”
in heaven, and we are “down here” on earth.

The religious philosopher Martin Buber believed that one must maintain an “I-Thou” separateness

and otherness in order to have a personal interaction with God,? and this makes perfect neurological
sense. For example, when we brain-scanned Pentecostals while they were speaking in tongues,
activity in their parietal lobes increased as they experienced the Holy Spirit talking to them. Other
forms of contemplative meditation decrease parietal activity, which allows the practitioner to feel
more unified with God. God, then, appears to be everywhere and nowhere, a formless energy, both
universal and unique. This God was frequently identified in our studies and surveys, but was not
reflected in the Baylor study.



THE MYSTICAL PERSONALITY OF GOD

Our Survey of Spiritual Experiences, which we described in Chapter 4, illuminated a fifth
personality of God that we think the Baylor study missed. The Baylor researchers provided a
checklist of qualities one might associate with God, but they did not include terms that could reflect
unitary spiritual experiences in which God transcends the biblical image of a heavenly powerful
deity. Instead, their list of “personality” terms was biased toward the otherness of God. For example,
they chose words that are easily associated with human traits, like motherly, fatherly, kingly, etc.
Other questions also reinforced an anthropomorphic image by asking if the respondent saw God as
angry, concerned, involved, or uninvolved in one's affairs. Only one question allowed the participant
to describe God as a “cosmic force in the universe.”

In contrast, when we asked our survey participants to describe their spiritual experiences, many
talked about God as an emotional presence, using words like peace, energy, tranquility, or bliss.
God was not a separate entity, but rather a force that permeated everything. God didn't create the
universe, God was the universe, a radiance that extended throughout time and space. God was light,
God was freedom, and for many people God was consciousness itself. For them, a mystical God often
cannot be described with words.

GENERATION “WHY”

Generation Y 1s a loosely defined term for people born between 1978 and 1989. Many of
these Y'ers are in college today, and when we gave them a broader list of “God” qualities to
choose from, we found evidence to dispute the Baylor study. Most of these students, as we
reported in Chapter 5, see themselves as freethinkers and agnostics. They are actively involved
in questioning every aspect of religion, which is why I'm calling them Generation “Why.” In the
survey we handed out, some of the most commonly selected words were mysterious,
indescribable, and unknowable, qualities we associate with a mystical God. Other popular
choices included: everywhere, nowhere, transcendent, nothing, everything, and metaphoric.
However, many of these people also selected a wide range of contradictory terms—punishing,
caring, even illusionary—again suggesting that young adults see a multidimensional God that
cannot be easily categorized. However, those who strongly disbelieved tended to see God in
primarily negative terms.

A mystical God is neither “he” nor “she,” nor is it punitive, critical, or distant. People who
embrace this type of God are often attracted to religious groups that fall outside of mainstream
denominations, and often see different religions as reflections of a single underlying spiritual truth.
They are more accepting of religious differences and more willing to sample other spiritual traditions
and beliefs. Others join nondenominational spiritual groups that liberally apply teachings from
different religions and philosophical views. According to sociologist Robert Wuthnow, there are
approximately three million active, small spiritual groups in America,? and most are not mentioned in
public opinion polls.

Based upon national surveys conducted by the Barna Group, 11 percent of Americans believe that
God is “a state of higher consciousness that a person may reach.” Eight percent define God as “the

total realization of personal, human potential,” and 3 percent believe that each person is God.2



Overall, it's fair to estimate that a quarter to one-third of all Americans believe in a nontraditional
mystical God that is neither authoritarian, critical, nor distant.

In fact, the percentages may even be higher because there are many members of traditional
religious groups who also embrace a unitary vision of God. And if you include the spiritual practices
of Hinduism, Buddhism, Taoism, Sikhism, Jainism, Sufism, Baha'i, Shinto, and others, the mystical
God emerges as the primary spiritual belief system in the world, with over two billion followers and
believers. In non-Western cultures, supreme deities are seen as enormously loving and rarely
depicted as being angry, critical, or distant.

THE 99 ATTRIBUTES OF ALLAH

In Islam, the various personalities of God are named, to be meditated upon in silence. Some
are loving, some are cruel, and others are unique to the Muslim and Sufi traditions. Allah is:
compassionate, merciful, sovereign, holy, bestower of peace, grantor of security, guardian,
mighty, irresistible, majestic, creator, organizer of all, perceiver, illustrious, all inclusive,
everlasting, all able, determiner, expediter, delayer, the first, the last, victorious, hidden, patron,
supreme, kind and righteous, relenting, avenger, pardoner, pitying, owner of all, majestic,
equitable, unifier, all rich, emancipator, defender, harmful, benefactor, light, guide,
incomparable, immutable, inheritor of all, teacher, timeless, fashioner of forms, forgiver,
subduer, bestower, provider, victory giver, all knowing, abaser, exalter, giver of honor, giver of
dishonor, all hearing, all seeing, arbitrator, just, kind, all aware, indulgent, infinite, all forgiving,
grateful, sublime, great, preserver, nourisher, reckoner, majestic, generous, watchful,
responsive, vast, wise, loving, glorious, raiser of the dead, the witness, truth, dependable,
strong, steadfast, friend and helper, praiseworthy, originator, producer, the restorer, giver of
life, bringer of death, ever living ... and the ninety-ninth name of God is sustainer.

Although many people may believe in a mystical God, we suspect that less than half—or far fewer
—have had a personal mystical experience. Usually, such experiences happen either spontaneously or
after many years of intense spiritual practice. Our research supports the idea that our brain is built in
such a way that we can have occasional mystical experiences, but we suspect that the more intensely
you meditate or pray, the more likely you are to experience a mystical or transcendental state.



THE NEURAL EVOLUTION OF GOD

In practice, most people maintain multiple images of God. But just as human personalities evolve,
so does one's concept of God. I'm going to suggest that the different personalities of God—
authoritarian, critical, distant, benevolent, and mystical—correlate to the neurological evolution and
development of the brain.

I'm also going to go a step further and argue that authoritarian gods are associated with the oldest,
most primitive structures of the brain, whereas a benevolent or mystical God 1s experienced through
the most recently evolved parts of the brain, structures that appear to be unique in human beings. This
developmental view, by the way, roughly parallels the cultural evolution of religious traditions
throughout the world. For example, the mythological gods of nearly every tribal community had nasty
personalities. Zeus was an arrogant bully, Huitzilopochtli—the bloodthirsty god of the Aztecs—
needed a steady diet of human sacrifices, killing everyone in her path, and the God of the early
Hebrews wiped out nearly every living creature with forty days of rain. But as societies and religions
developed, you tend to see the emergence of kinder deities and gods.

In Eastern cultures a similar development can be seen. Hinduism, one of the oldest religions in the
world, is filled with every sort of deity imaginable, but as Asian culture evolved, the gods of love
dominated the popular literature in India, China, and Japan. Buddhism went a step further, rejecting
religious hierarchies, and its evolution showed a gradual movement toward a neutral or mystical
spirituality. Of course, you'll still find remnants of hostile deities in the folk religions of the East—for
example, the demons portrayed in Tibetan Buddhist art—but they are viewed as metaphorical
reflections of our inner weaknesses and faults.

Something happened in the brains of our ancestors that gave us the power to tame this authoritarian
God. No one knows exactly when or how it happened, but the neural structures that evolved enhanced
our ability to cooperate with others. They gave us the ability to construct language and to consciously
think in logical and reasonable ways. Our research shows that they are the same structures stimulated
when we meditate and pray, which is what allows us to consciously envision a loving and
compassionate God. Without these new neural connections, humans would be limited in their ability
to develop an inner moral code or a societal system of ethics.

A hundred thousand years ago the consciousness embedded in our frontal lobes began to dominate
human behavior, and this, we believe, is when humanity first developed a primitive conception of
God. We formed communities that were partly governed by supernatural beliefs, and we built
primitive temples to symbolize the power of these unseen forces of the universe. When we eventually
learned to write and sculpt, we carved our deities into the surfaces of the temple walls.

As a species, we have overly active frontal lobes that continue to create, imagine, and rearrange a
seemingly endless variety of ways to envision and change the world. As far as we can tell, no other
living species has a brain that is capable of manipulating inner and outer worlds.



THE CULTURAL EVOLUTION OF GOD

Today, our frontal lobes continue to envision spiritual realities, along with new ideas and
definitions of God. Archeological records suggest that the earliest public structures were temples,
and even the artwork found in prehistoric caves suggests that humans drew pictures of their gods. But
different brains, in different parts of the world, create different religious beliefs.

Yet, for most of human history, religion and society were inseparable. Thus, from a cultural
perspective, our earliest images of God were inextricably tied to the rules and punishments that
dictated social behavior and morality—realms that clearly reflect the authoritarian personality of
God. As Albert Einstein noted:

The Jewish scriptures admirably illustrate the development from the religion of fear to moral
religion, a development continued in the New Testament. The religions of all civilized peoples,
especially the peoples of the Orient, are primarily moral religions. The development from a
religion of fear to moral religion is a great step in people's lives. And yet, that primitive
religions are based entirely on fear and the religions of civilized peoples purely on morality is a
prejudice against which we must be on our guard. The truth is that all religions are a varying
blend of both types, with this differentiation: that on the higher levels of social life the religion

of morality predominates.®

In Western culture, the authoritarian notion of God dominated human thought until the 1400s, when
a series of events undermined the power of the church. The Black Plague wiped out half the
population of Europe, which helped to undermine religious authority. Science gained favor, and God
retreated farther into the heavens. In a minority of Jewish, Islamic, and Christian texts, God's wrath
also declined, to be replaced by images of a more benevolent and mystical force.

For the next two hundred years, Europe experienced a series of conflicts between competing
Christian theologies. The Catholic Church splintered as people pulled up their roots in their search
for a more personal God. And where did they seek the freedom to practice religion as they saw fit? In
the colonies along the North American coast.



GLIMMERS OF AMERICAN MYSTICISM

Many of the people who first came to America were religiously persecuted in Europe, and yet
they continued to embrace an authoritarian God. In the 1500s, Protestant England found a toehold
along the northeastern seaboard, but times were harsh, and this too was reflected in the Puritan vision
of God.

Slowly, Puritan severity gave way to more moderate Anglican parishes, which under English law
was the only sanctioned religion allowed. But by the early 1700s the Anglican establishment was
challenged by the Presbyterians, Baptists, and Methodists. These Protestant dissenters shared an
evangelical fondness that made God more personal and joyful. Compared to earlier religious
traditions, early American evangelism represented a true liberation from a state-controlled religious
authority.

Still, the founders of our country continued to battle over issues of religious freedom. Eventually,
the then-vague notion of church/state separation won out, and people were free to envision God in any
way they saw fit. America became the first world nation to encourage religious pluralism, and for the
most part American religious ideology was liberal, antislavery, antiwar, and supportive of women's
involvement with the church. On the other side of the religious coin, many hell-and-brimstone
preachers continued to flame the images of a wrathful God.

Then something unusual occurred in the mid-1800s. Small groups of people—many of them
wealthy, educated, and culturally sophisticated—became enamored of various esoteric, spiritualistic,
and transcendental philosophies imported from Europe and Asia. These were the people who
introduced the notion of a truly mystical God, and the movement captured the imagination of America.
One could argue that the “spirit” of Christianity was reborn, and it spawned new sects across the
country. For example, Christian Science practitioners embraced the notion that God was entirely good
and perfect and that, through divine love, all forms of sickness could be healed. Evil was simply an
absence of truth.

The Unity School of Christianity went a step further. Founded in 1889 by Charles and Myrtle
Fillmore, it transformed the idea of God into a benevolent presence that lives within each person.
Thus, all people are spiritual beings who can shape their lives through the use of affirmative positive
thoughts and prayer.

These “New Thought” churches changed the religious landscape of America by taking the authority
of God completely out of the hands of the clergy and giving it to their congregants. Suddenly, God
was no longer a distant heavenly power, but an internally active force that anyone could directly
experience and use. Evangelical revivalism swept through the nation as tens of thousands of people

were touched by gifts of the Holy Spirit.*2 The mystical God had arrived.



DOES GOD HAVE A WALLET?

Spiritual optimism and the belief in personal transformation became so widespread that they
flowed beyond the walls of the church and into the business and secular communities. God took up
residence on Wall Street, and many authors promoted the notion that faith in oneself was enough to
bring both spiritual and material wealth. Here is an example of what one could call secular
spirituality, written in 1901 by William Atkinson, editor of the popular magazine New Thought:

I believe that the mind of Man contains the greatest of all forces—that Thought is one of the
greatest manifestations of energy ... that not only is one's body subject to the control of the mind,
but that, also, one may change environment, “luck,” circumstances, by positive thought taking the
place of negative.... I believe that Man is rapidly growing into a new plane of consciousness, in
which he will know himself as he is—will recognize the | AM—the Something Within. I believe
that there is an Infinite Power in, and of, all things. I believe that, although today we have but the
faintest 1dea of that Power, still we will steadily grow to comprehend it more fully—will get in
closer touch with it. Even now we have momentary glimpses of its existence—a momentary

consciousness of Oneness with the Absolute.®

Atkinson placed this spiritual power in the human brain, and his ideas ignited a flurry of books on
the powers of positive thinking and power to manifest wealth. Others, like Ernest Holmes, used
similar ideas to create the Church of Religious Science, founded in 1926. In this evolution of New
Thought theology, God, oneself, and the universe are interconnected, creating new doorways to
happiness and success.

Along with the Unitarians, Unity Churches, and Quakers, the Church of Religious Science
developed philosophies of greater open-mindedness by proclaiming the inner divinity of the human
being and extending kindness to every person regardless of their religious orientation or belief. In
these churches, God, consciousness, morality, and science are melded into a universal human spirit
that is simultaneously mystical and materialistically pragmatic. In many ways these modern churches
reflect the same deist philosophy that had captured the imagination of the eighteenth-century leaders
of the Enlightenment. God had fallen out of heaven and taken up residence in the mind.



OLD GODS NEVER DIE

In reaction to these new, liberal, and modernistic theologies, Milton and Lyman Steward

produced a twelve-volume set of books in 1910 called The Fundamentals.® Their basic tenets
insisted on the inerrancy of the scriptures, the virgin birth and the deity of Jesus, the doctrine of
atonement solely through faith and God's grace, the bodily resurrection of Jesus, the authenticity of
Christ's miracles, and his imminent return. But the books went much further, specifically attacking
Catholicism, socialism, New Thought philosophy, atheism, Christian Science, Mormonism,
Spiritualism, and evolution. For many decades the movement was small, but after World War II, and
with the rise of “televangelism,” fundamentalist churches burst forth on the American scene, waging
war against what they saw as a rampant immorality throughout the world. The authoritarian God
became a genuine political force, and it landed on the White House steps. But a question remains:
How dangerous 1s the belief in an authoritarian God?

WHAT DOES
GOD READ?

The Baylor study found that the more people attend church, the less likely they are to read
The Da Vinci Code by Dan Brown. Those affiliated with non-Judeo-Christian religions were
three times more likely to read the book than Evangelicals.



THE WAR BETWEEN THE AMERICAN GODS

Of all the hate crimes conducted in America, victims of religion are ranked as second, although
well below those related to race. According to the FBI, 68 percent of the religious hate crimes were

against Jews and 13 percent were against Muslims.1? So the question naturally arises: How tolerant
are we as a nation? It is difficult to tell. On the average, there are 1,400 religious hate crimes carried
out each year, compared to 800,000 violent crimes. But is 1,400 an “acceptable” number? Not for a
country that was founded on the principles of religious tolerance, especially considering that
underneath these statistics a larger problem looms: religious prejudice.

— Multiple Bias 0.2%
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According to the Baylor study, more than half of Americans are intolerant of non-Christian values,
which is not surprising considering that half of those surveyed embraced an authoritarian or critical
God. This may also explain the constant Supreme Court battles we see concerning the attempts to
introduce religious values (such as prayer and Intelligent Design) into the public school system, or
attempts to insert the Ten Commandments and references to God into government activities and
facilities.

In our survey, of the people who reported spiritual experiences, only one-third said they were
uncomfortable with those who held different religious beliefs. Still, that represents as many as 100
million Americans. Two other studies conducted in 2002 also showed high degrees of intolerance. 2
They found that 17 to 18 percent of Americans—>50 million people—believed that their religion
should be the only true religion in the world. Seventy-one percent said that we should not try to
convert people of other religious faiths, but that still leaves close to 60 million Christians who want
to convert every Muslim, Jew, Hindu, and Buddhist to their religion. Interestingly, our online survey



found that people who took up Eastern spiritual practices were more tolerant and accepting of other
religions than those who were involved in Western monotheistic traditions.

If you put all the surveys together, there appears to be a slow decline in religious intolerance,
especially over the last five years, and many religious leaders are speaking out about the need to
embrace a different perception of God. Marcus J. Borg, professor of religion and culture at Oregon
State University, points out that the emerging paradigm of tolerance creates a new but difficult vision

for traditional Christian followers.13 If you see the Bible as metaphorical, it becomes an inspirational
text, not a literal document by which you should govern your life. This transforms Christianity into a
tool through which people can transform their lives in the here-and-now. Religion becomes a
guideline, not a truth, and this allows people to see different traditions as paths that also lead to
personal and spiritual growth.

Similar sentiments have been recently voiced by leaders of the Catholic, Protestant, Buddhist,
Hindu, and Muslim communities. For example, the Episcopalian bishop John Spong believes that
Christianity must reinvent itself, and that “theism, as a way of defining God, is dead.” He argues that a

“new way to speak of God must be found.”!# Spong's message reflects a strong rebellion against
religious conservatism, a view that is mirrored by many recent surveys and polls. According to one
study, within the evangelical community, a quarter of its young members feel that their religion has

lost touch with the basic teachings of Jesus.l> The study noted that in each new generation, more
Americans shift their allegiance from Christianity to other faiths or systems of belief. Some embrace
agnosticism and atheism, and as our college student survey showed, many prefer to see themselves as
spiritually inclined but unaffiliated with any religious group. As a recent Gallup survey found,
Americans may maintain their belief in God, but in general, Protestantism has been slowly declining
since 1965.16

Fundamentalists will continue to argue for a return to biblical orthodoxy, but Americans seem bent
on reinventing Atkinson's creed. Consider the phenomenal success of Rhonda Byrne's The Secret

after endorsements from Oprah and Larry KingZ The funny thing is that the philosophy behind New
Thought religion and materialism comes very close to several fundamental neurological truths:

Your thoughts clearly affect the neurological functioning of your body.

Optimism is essential for maintaining a healthy brain.

Positive thoughts neurologically suppress negative thoughts.

When you change the way you think, you begin to change your outward circumstances.

Consciousness, reality, your mind, and your spiritual beliefs are profoundly interconnected
and inseparable from the functioning of your brain.

Today, for many people, God has become a metaphor for our search for ultimate truths and our

ability to imagine a better future for all. And, as a recent UCLA study found, this search for meaning

is usually viewed as a spiritual pursuit, not a religious one.18

The cultural evolution of God follows the neurological evolution of the brain. The circuits that
generate images of a wrathful God are closely tied to the oldest structures in the brain, and the
circuits that allow us to envision a compassionate and mystical God are in the newest part of our
brain. We can't get rid of our old limbic God, which means that anger and fear will always be part of
our neural and spiritual personality. However, we can train the newer structures in our brain to
suppress our biological tendency to react with anger and fear.



EXERCISING YOUR COMPASSIONATE NEURONS

The emotional circuits of our limbic brain have less plasticity than the frontal lobe.l® For
example, we all get angry or frightened in the same way, but everyone experiences love in

surprisingly different ways.2? Still, it's not fair to call our reptilian brain primitive, for it too has co-
evolved with the frontal lobe and now has the ability to adapt and respond with increased

appropriateness to new situations and stress.2l Other primates do not exhibit this adaptive skill.
Unexpected changes frustrate them and they often lash out because the limbic structures in their brain
are less flexible, with far fewer connections with their frontal lobe.

To bridge this gap between our “old” and “new” brains, a special structure appears to have

recently evolved—the anterior cingulate.?2 As I mentioned earlier, it connects our emotions with our
cognitive skills, playing a crucial role in emotional self-control, focused problem-solving, and error
recognition. Most important, it integrates the activity of different parts of the brain in a way that
allows self-consciousness to emerge, especially as it applies to how we see ourselves in relation to

the world.2

Since meditation stimulates this circuit, we believe there is also a coevolution of spirituality and
consciousness, engaging specific neural circuits that allow us to envision a benevolent,
interconnecting relationship between the universe, God, and ourselves. The circuit that extends from
the frontal lobe to the limbic system has a rich interconnection of neurons centered in the anterior
cingulate cortex, which is activated whenever we see someone who is suffering, and this allows us to

feel empathy and compassion.2* If you can't resonate to other people's pain, then you are less likely to
come to their aid. The anterior cingulate is a delicate structure, and damage to this area can change

your personality in unpleasant ways.22 You can become depressed and lose your ability to be
empathetic and sensitive to the feelings of those around you.
The anterior cingulate also contains a class of spindle-shaped cells called von Economo neurons,

which are found only in humans, great apes, and certain whales.2® These neurons have an extensive
array of connections with other parts of the brain and are believed to be intimately involved in the
development of social awareness skills by integrating our thoughts, feelings, and behaviors. They

guide us toward positive emotions and away from negative ones.2. But they are also disrupted by
stress. If you expose yourself to ongoing stress, their functioning is reduced, but if you place yourself
in an enriched environment—with a lot of love, communication, and sensory and intellectual
stimulation—you strengthen the effectiveness of the von Economo neurons and the anterior

cingulate.?® Since meditation simultaneously reduces stress while stimulating activity in the anterior
cingulate, this supports our premise that spiritual practices enhance social awareness and
compassion.

We also know that the von Economo neurons are especially vulnerable to degeneration in patients
who suffer from Alzheimer's disease and other aging disorders.Z2 As we saw in Chapter 2, patients
with cognitive disabilities improved their memory by meditating for only twelve minutes a day,
which suggests that spiritual practices may indeed enhance the functioning of this rare primate neuron.

The best way to describe the relationship between your emotional limbic system, your frontal lobe,
and the anterior cingulate is to visualize an imaginary seesaw:



(feelings, emotions) Limbic Frontal (logic, reason)

A

Anterior Cingulate

The anterior cingulate acts as a kind of fulcrum that controls and balances the activity between the
frontal lobes and limbic system.

In this example, the emotional limbic system, which includes the fear-producing amygdala, has a
reciprocal relationship with your frontal lobe and your ability to use logic, reason, and language. The
anterior cingulate, which sits right on the boundary between the limbic system and the frontal lobe,
acts like a fulcrum, balancing your feelings and thoughts. If you get too emotional, blood flows into
the limbic system, stimulating alertness, defensiveness, and fear in the amygdala. Just like a seesaw,
as activity goes up in the limbic area, activity goes down in the frontal lobe. Thus, when you're angry
or anxious, you stop being logical or reasonable, and your cognitive skills are suppressed.

When the amygdala becomes active, the anterior cingulate shuts down, which allows your reptilian
brain to run the show. Empathy and intuition decline, and you lose your ability to accurately assess
how other people feel.

On the other hand, if your frontal lobe becomes active, you stimulate the anterior cingulate, which
slows down activity in the amygdala. Thus, logic and reason subdue anger and fear. It's that simple.
When one side of the imaginary seesaw goes up, the other side goes down. But if the anterior
cingulate is damaged—through a stroke, a lesion, or even too much anger—everything becomes
unbalanced. Thus, it is essential that you nurture that inner negotiator, which is what meditation and
spiritual practices do. They strengthen the frontal lobe—which stimulates the anterior cingulate—and
this allows you to pursue your conscious goals in life with greater purpose and serenity. A strong
frontal—anterior cingulate circuit also inhibits anxiety, depression, and rage.



EMBRACING COMPASSION AND PEACE

Based on our research and that of others, it seems that the more you activate your anterior
cingulate, the less you'll perceive God as an authoritarian or critical force. It's quite easy to do.
Simply focus on compassion or an image of peace as you breathe deeply and relax. Hold this thought
for at least twelve minutes a day, and in a matter of a few months you'll begin to build and strengthen
new neural circuits of compassion, and these will interrupt the neurological tendency to shy away
from people who appear to be different than you.

Of course, you don't need to believe in God to establish empathy and serenity; you simply need to
absorb yourself in memories associated with the feelings of kindness and love. If you consciously
interrupt pessimistic thoughts and feelings with optimistic beliefs—even if they are based on fantasies
rather than reality—you'll stimulate your anterior cingulate. Fear, anxiety, and irritability will
decrease, and a sense of peacefulness will slowly take its place. However, if you obsess on your
doubts and worries, your emotional limbic system will slow down those parts of the frontal lobe that
generate logic, empathy, and pleasure. Again, it's a simple seesaw effect. Love goes up, and fear goes
down. Anger goes up, and compassion goes down. If you focus on a benevolent God, the authoritarian
God recedes. The choice is entirely yours—that's how easy it is to control nonconscious circuits in
your brain.

But meditation, prayer, and a belief in a loving God may not be enough to eradicate the limbic
system's tendency to distrust people who appear to look or think differently. Instead, you'll need to
bring your spiritual practice into your social interactions with others. We'll show you how to do this
in Chapter 10.

0

Social interaction strengthens the anterior cingulate's ability to respond to others with less stress,’
and so we encourage you to interact with as many different people as you can. Attend social events
that include different cultures and ethnicities, and visit different churches. Experiment with unfamiliar
forms of meditation and prayer, and share your experiences with others who are on a spiritual path.



THE ELUSIVE MYSTICAL GOD

It is easy to embrace the notion of a benevolent God, but far more difficult to experience the
qualities associated with mysticism. As our Survey of Spiritual Experiences showed, unitary
experiences that transform God into a virtually indescribable sensation appear to happen
spontaneously. This 1s true for advanced meditators as well. Nearly everyone will feel more peaceful
and relaxed as they experience deeper levels of awareness, but only a small percentage will report
intense altered states of consciousness that rapidly transform their spiritual beliefs. Time and the
length of practice clearly influence one's ability to experience mystical states, but as many Eastern
teachers have said, there is no promise of enlightenment.

If you consciously want to explore mystical spirituality, our research suggests that you may need to
engage in a daily practice that lasts from twenty minutes to an hour. In Chapter 9 we'll take you
through the basic steps of setting up a meditation practice. You might not reach enlightenment, but you
will find yourself in a more peaceful and happy frame of mind.

Practitioners from every religious tradition have succeeded in reaching mystical states, but they all
seem to concur on one point: God can never be fully known by the mind. The experience is simply too
grand, too awesome, and too profound to describe with pictures or words. God becomes the totality
of life, and a force that is absolutely and irreducibly real. But it is a God that does not fit neatly into
the tenets of traditional religious beliefs. Einstein called it a “cosmic religious feeling,” and he

considered it to be “the strongest and noblest motive for scientific research.”3!

Intense meditation appears to be the most direct route to experiencing mystical states. Are there any
side effects? During meditation, activity in the amygdala temporarily declines, but we found that the
brains of advanced meditators had mildly higher amygdala activity when they were resting. One
would expect the opposite, so what might this mean? Is a mystical God frightening? In a certain sense,
yes, because many parts of the brain want to clearly identify and label anything it perceives. Your
brain just doesn't like mysteries, and people who are overly sensitive to uncertainty might prefer to
embrace a more traditional notion of God.

It 1s also possible that those who are attracted to meditation may have higher initial levels of
anxiety, compared to the general population. Therefore, they meditate because it is an effective way
to become more serene. However, if meditation makes them more sensitive and aware, it may also
make them more emotionally vulnerable when they are around others who are anxious or mad.

Overall, however, the benefits of intense meditation outweigh the risks. For example, in one recent
study, advanced meditators were shown to have superior skills at discerning subtle changes in the

environment,22 which, from an evolutionary perspective, has significant survival value. The majority
of studies also have found that even brief periods of meditation significantly improve your ability to
cope with a wide variety of psychological problems and physical disease. Perhaps this explains why
the practice of meditation has increased in popularity in recent years. In 1993, five million people

said they meditated. By 2003, the numbers soared to ten million,33 and in 2007, fifteen million.3*
Church involvement in America is declining, but spiritual practices are on the rise.



THE FUTURE OF GOD

If our description of the neural evolution of religious belief is correct, it might be possible to
predict the future of God. Historically, the notion of God has been reinvented a thousand times over,
evolving from an authoritarian image toward a symbol of unity and love. Will a mystical God come to
dominate the spirituality of the twenty-first century? Perhaps, but history tells us that such a change
will be both psychologically and neurologically difficult to achieve. Rather, I think we will see a
very slow acceptance of pluralism, in which believers of different faiths struggle to incorporate the
disparate spiritualities that populate our world. But as one study reported, this may lead to lower

levels of religiosity.2> However, the research we've reported on suggests that spiritual interests will
continue to prosper and grow.

The God of the future would have to fill many roles and transcend many interpretations of
historical religious texts. But as I have always argued, if God 1s truly infinite, then God must have
infinite manifestations. Each person can only see a very limited version of whatever God or the
universe might be. It is like the old story of the blind men who are asked to describe an elephant. The
one who touches the trunk says that it is long, flexible, and wet. The one who touches the foot says it
is short, stout, and rough. And the one who handles the tusk disagrees with the other two, saying that it
is slender, smooth, and hard. They are all correct but will not be able to grasp what an elephant is
until they put all the parts together. Perhaps, in a similar way, if we bring together all of our
descriptions of human nature, reality, spirituality, and the universe, we might achieve a fuller
understanding of what God is.

The enemy of a pluralistic God would reflect selfishness, anxiety, fear, anger, and racism—in other
words, all the qualities that manifest themselves in an “us versus them” mentality. But you can't pluck
out your amygdala, that neural fundamentalist in your brain. Instead, you must tame it, through
education, contemplation, and love. That's what your frontal cortex and anterior cingulate are
designed to do. They can imagine a better future, and they can manipulate the world to make those
dreams come true. And as long as there are unanswered questions about ourselves, the universe, or
the meaning of life, our brains will constantly invent new spiritual frameworks to make sense out of
an incomprehensibly complex world.

*1 As we discussed in earlier chapters, the anterior cingulate performs many essential
functions related to assessing social situations. It detects when people lie, and it helps
orchestrate strategies for handling conflicts. It reduces anxiety, fear, guilt, and anger, and is
involved in learning, memory, and focused attention. The anterior cingulate is strengthened by
meditation, which explains why meditation is effective in generating greater social awareness
and compassion.

*2 The evolution of religious beliefs is not as linear as I describe it. For example, few
people today realize that having direct access to the Holy Spirit dates back to the Quaker
movement of the seventeenth century.



7
WHAT HAPPENS WHEN
GOD GETS MAD?



Anger, Fear, and the
Fundamentalist in Our Brain

As we have argued throughout this book, most Americans have greatly benefited from their
personal relationships with religion, spirituality, and God. But when it comes to sharing our religious
beliefs with others, certain problems may arise, especially if we want them to embrace our spiritual
points of view. If we use our powers of persuasion to reach a general consensus of belief—which,
from an evolutionary point of view, is essential for social cooperation—we are bound to create
conflicts with those who hold different religious beliefs.

The culprit is not religion per se, but what our brain is biologically inclined to do when we
encounter people who embrace different visions of “truth.” One part wants to reject opposing ideas,
while another part tries to understand, cooperate, and compromise. In essence, we all have two
brains—one selfish and suspicious, another open-minded and kind. Since we live in a world filled
with uncertainties, both brains are constantly on the alert.



THE TWO WOLVES

Once upon a time, or so the Cherokee legend goes, a young Indian boy received a beautiful drum
as a gift. When his best friend saw it, he asked if he could play with it, but the boy felt torn. He didn't
want to share his new present, so he angrily told his friend, “No!” His friend ran away, and the boy
sat down on a rock by the stream to contemplate his dilemma. He hated the fact that he had hurt his
friend's feelings, but the drum was too precious to share. In his quandary, he went to his grandfather
for advice.

The elder listened quietly and then replied. “I often feel as though there are two wolves fighting
inside me. One is mean and greedy and full of arrogance and pride, but the other is peaceful and
generous. All the time they are struggling, and you, my boy, have those same two wolves inside of
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you.

“Which one will win?” asked the boy.

The elder smiled and said, “The one you feed.”

We all harbor a pack of neurological wolves in our brain. The old ones reside in the limbic
system, and they are filled with aggression and fear. They're fast, efficient, and potentially deadly,
and they've been running the show for 150 million years. The younger ones reside in our frontal lobes
and anterior cingulate, where empathy, reason, logic, and compassion reside. These pups are playful
and 1maginative, but they are also neurologically vulnerable and slow when compared to the activity
in the emotional parts of the brain.

So, when it comes to making sophisticated moral decisions, which one will win? The selfish brain
or the cooperative one? Again, as with the two wolves, it depends on the one you feed. If you allow
anger and fear to dominate, you will lose the neurological ability to think logically and act
compassionately toward others. In fact, it is nearly impossible to find peace and serenity if your mind
is preoccupied by negative, anxious, or hateful thoughts.

Excessive anger or fear can permanently disrupt many structures and functions in both your body
and your brain. These destructive emotions interfere with memory storage and cognitive accuracy,

which, in turn, will disrupt our ability to properly evaluate and respond to social situations.l Anger
makes people indiscriminately punitive, blameful, pessimistic, and unilaterally careless in their logic

and reasoning skills.2 Furthermore, anger encourages your brain to defend your beliefs—be they right
or wrong—and when this happens, you'll be more likely to feel prejudice toward others.? You'll

inaccurately perceive anger in other people's faces,? and this will increase your own distrust and fear.
It's an insidious process that feeds on itself, and it can influence your behavior for very long periods
of time.2 Eventually, it will even damage important structures in your brain.

Nor is it good for your heart. Regardless of your age, gender, or ethnicity—anger, cynicism,
hostility, and defensiveness will increase your risk of cardiovascular disease and cerebrovascular

problems.® What makes anger particularly dangerous is that it blinds you to the fact that you're even

angry; thus, it gives you a false sense of certainty, confidence, and optimism.”

When people use their religion or politics—or even humor or teasing®—as a weapon to
aggressively disparage others who embrace different beliefs, they unwittingly stimulate the other
person's brain to retaliate with similar aggression. Aggression and hostility shut down activity in the
anterior cingulate and striatum—the two key areas of the brain that control anger and fear—and when



this occurs, the amygdala takes over, generating a “fight or flight” response that is spread through

every other part of the brain.
In fact, brain-scan evidence suggests that you won't even be able to read this chapter without
having some of your “limbic buttons” pushed, because the moment the brain hears or sees words that

have a negative meaning, your amygdala goes on the alert.!’ Words like anger, fear, selfish, danger,
and punish—which are used more than fifty times in this chapter—are neurologically unpleasant,
whereas emotionally positive words like love, compassion, and trust activate the striatum and other

parts of the brain that are related to pleasure, happiness, peace, and the sense of impending reward. 1!
In this chapter, we'll be addressing the positive and negative aspects of “fundamentalism,” but
because the word has become so closely associated with authoritarianism, right-wing conservatism,
and terrorism, it is virtually impossible to talk about this important societal issue without stirring up
feelings of discomfort.



SELFISHNESS AND MORALITY

As we reported in detail in our previous book, a tremendous amount of research points to the fact
that we are born with a selfish brain and that, when given a choice, we have a biological tendency to

act in self-serving ways, especially if no one is watching.12 Children do not know how to behave
morally because their brain has not developed the cognitive skills to comprehend abstract ethical
principles. And as every parent has learned, different degrees of punishment are needed to train young
brains to follow societal rules. In fact, from the perspective of evolutionary biology, it appears that

social forms of mild punishment enhance most people's propensity to behave in altruistic ways.3

Not only are we neurologically inclined to act selfishly, but we are also neurologically equipped to
detect acts of selfishness and deceit in others.24 When we do, we unconsciously react in a punitive,
authoritarian manner. Even when adults play games, if they sense that their partner is being overly

aggressive or unfair, they will react more punitively, with less compassion.12 Indeed, a balanced
combination of punishment and reward tends to foster cooperation between individuals and groups.
As a recent article in Science explains:

Research indicates that strong reciprocity—the combination of altruistic punishment and
altruistic rewarding—has been crucial in the evolution of human cooperation. People often
reward others for cooperative, norm-abiding behaviors, and they punish violations of social
norms. For thousands of years, human societies did not have the modern institutions of law
enforcement—impartial police and impartial judges that ensure the punishment of norm

violations such as cheating in an economic exchange, for example. Thus, social norms had to be

enforced by other measures.1©

One such measure was the institutionalization of religion, which, for centuries, has struggled with
ways to promote group coherence by demoting socially destructive behaviors. Thus, it is not
surprising to find that the “Two Wolves™ tale has been used as a metaphor by different religious

groups..Z For example, a young Southern Baptist pastor named John Bisagno used it to describe a
spiritual struggle that went on in the heart of a Native American who had been converted to
Christianity:

At the instant of conversion God places into our being an entirely new nature, His own
nature. Now we possess two natures—the old and the new, the carnal and the spiritual, the flesh
and the spirit.... An old missionary returned to the home of a convert among the Mohawk
Indians. When the missionary asked him how he was doing, old Joe said, “Well, it seems that I
have a black dog and a white dog inside of me and they are always fighting.” The missionary
asked him, “Which one wins?” and Joe said, “The one I feed the most.” Our daily fellowship

with God is determined by which nature we feed the most.18

The tale illuminates a person's inner struggle between spiritual and physical pleasures, and Billy
Graham used a version to portray “the inner warfare that comes into the life of a person who is born
again.”!? Bisagno and Graham intuitively identified the neurological struggle that exists any time we
attempt to embrace higher ethical principles and ideals. However, if a person dwells obsessively on



the inner warfare, he or she can do as much damage to the brain as a lifetime of alcoholism or
drugs.2



TAMING YOUR SELFISH BRAIN

We all begin life with a biological propensity for selfishness, and evidence shows that we rarely,
if ever, completely abandon these traits. We may suspend them temporarily in order to get along with
others, but even then, altruism frequently appears to be a by-product of mutually satisfying each

individual's personal desires.2! In one intriguing experiment, subjects were asked to assign two jobs,
one to themselves, and another to a participant whom they could not see. One task was interesting and
offered a financial incentive, but the other was boring and offered no reward. Most individuals chose
the beneficial task for themselves. Another set of participants were told they could flip a coin to help
with the decision-making process. Half used the coin, but the majority still assigned themselves the
more enjoyable job, even when the coin toss went against them. However, when a mirror was placed

in front of those making the assignment, they acted more fairly.22

Perhaps they did so out of guilt, or because they were reminded that another real person was
involved. Interestingly, when researchers at the University of British Columbia introduced the
concept of God during a simulated competition or “trust” game, participants—whether they were

religious or not—acted far more generously toward their opponent.22 Clearly, spiritual incentives can
induce people to act morally, but the researchers found that thoughts or images of police or civic
authorities also increased generosity. This study does lend credence to the notion that authoritarian
concepts can help tame the uncooperative “wolves” in society, which may explain why most ancient
religions were filled with punitive gods and rules. But there is a fine line that needs to be walked, for
as I mentioned earlier, too much focus on the negative can lead to anxiety, fear, and neurological
distress.

Young children have a particularly difficult time with stories describing God's anger. For example,
we know that nightmares are directly related to a child's reaction toward frightening images and

hostile words,?* and we know that images of a punitive and authoritarian God increase children's
anxiety, not just in Christians, but in Muslim children as well. In a study conducted in the United Arab
Emirates, psychiatrists explored the prevalence of fear in 340 adolescents. Of the sixty fear items
listed, belief in the devil and fear of breaking a religious law evoked extremely negative reactions in
50 percent of the subjects. According to the researchers, “Nearly half of the children reported that the

fear caused considerable distress and interfered with daily activities.”2

How do we find the “right” balance between punishment and reward? It is a question that has never
been satisfactorily answered from either a psychological or theological perspective. Nor has anyone
been able to conclusively show that religion strengthens moral convictions. For example, one study

found no relationship between honesty and religiosity,2® while another study found that students
associated with religious organizations were more academically dishonest than those who practiced

spirituality on their own.2Z And although many individuals believe that their conversion to a deeper

religious life helped them to abandon destructive behaviors, one study found that “saved” men were

just as likely as “unsaved” men to read pornography and abuse their wives.2

So is there something more definitive that we can do to tame our selfish brain? Neurologically, the
answer is surprisingly simple, because all we need to do is consciously exercise kindness and
fairness toward others. As many studies have shown, the more compassionate we become, the more

generous those around us become.?2 And when we perceive others as being sensitive to our needs,



our brains respond with greater generosity, a condition known as reciprocal altruism.2? This is the
phenomenon we casually refer to as “you scratch my back, and I'll scratch yours.” Thus, when we
treat others with kindness and respect, even those who hold different beliefs will respond in kind. An
upward spiral is created that stimulates the anterior cingulate, a crucial part of the true heart and soul
of the brain. As neuroscientists at the University of California in Los Angeles point out, activation of
the anterior cingulate and prefrontal cortex “reflect the active suppression of unwanted racial
biases.”3L

We live in a pluralistic society, and this is enough to trigger a biological response toward
prejudice, but research has shown that those who consciously strive toward embracing pluralism and
a diversity of beliefs tend to treat others with greater equality, fairness, and generosity.32 In fact, many
studies have demonstrated that the more friendly contact you have with members of different
religious, cultural, ethnic, and racial groups, the less prejudice you will harbor in your brain.33

Research has also shown that when people embrace egalitarian beliefs, they become less

authoritarian in behavior.2* It even appears that human beings have a biological and evolutionary
drive toward creating equality between competing groups and individuals,®> and when equality is

established, cooperation improves.2¢ This, indeed, provides a foundation of hope when dealing with
the overwhelming number of conflicts that currently involve many nations throughout the world.



AN “US VERSUS THEM” MENTALITY

Although we can train ourselves to be less prejudiced and more accepting of others, we will still
harbor elements of an exclusivist mentality deep within our brain, dismissing the relevance of other
people's beliefs. In fact, we are all biased toward perceiving our own beliefs as true, even when the
evidence clearly contradicts our points of view. For example, in a study assessing how religious and
nonreligious students evaluate the beliefs of the other group, both groups tended to see the other side

as illogical, yet failed to see the illogic in their own perspectives and beliefs.2Z In other words, our
minds are always biased toward seeing evidence that only supports our point of view. To put it
another way, our brain has a preference for consistency, and this is what helps us to maintain our
systems of belief.

Our brain automatically places objects and people into separate, distinguishable groups, and then
we select a preference for one group over the other. We will root for our favorite baseball team and
disparage the challenging team, and we will tend to distrust whatever the opposing political party
says. The same holds true for anyone we perceive as being a member of a “different” group—be it
religious, political, or ethnic—and when we do this, the tendency is to treat the other group unfairly.
As many studies have confirmed, the “in” group will always orchestrate scenarios that are less than

favorable for any “out” group.3® In-group morality is also associated with intergroup conflict.??

An “us versus them” mentality exists even when the division is arbitrarily assigned in an
experiment or game. When individuals were randomly placed into different groups, they felt stronger
about their own group and tended to feel negatively about other groups, even when issues of religion,

sexual identity, and culture were factored out. In other words, simply being a part of a group results
in feelings of 11l will toward others, and this evokes the desire to isolate oneself from them.

But there is a simple solution. As Princeton University professor Susan Fiske explains, if you want
to decrease your natural tendency toward prejudice and out-group bias, don't “categorize” yourself.
People, she states, can get beyond—and even prevent—*“their automatic use of category-driven

impression formation and decision making.”* You'll do your brain, and society, a lot of good if you
don't identify yourself as a Christian, Muslim, Jew, or atheist. Even labels like Democrat,
Republican, or American can trigger an unconscious “us versus them” mentality in your brain.
Brain-scan studies have helped document the inherent biology of exclusive thinking as it relates to
the balance of the limbic system and frontal lobes. One study showed that when we see someone who

is a member of a different racial group, our brain reacts with fear in a matter of seconds.*?
Fortunately, we can train ourselves to override this prejudicial nature of the brain, but it again

requires a conscious commitment to show tolerance and compassion for others.3

Thus, we always have a choice. We can be driven by our negative emotions of the limbic system,
or tilt the balance toward the compassion of the anterior cingulate and frontal lobes. Children too
have the beginnings of both wolves, and therefore have a biological propensity to exclude other
children who fall into a minority group. However, when they are placed in a mixed cultural group and
given a project that requires everyone's assistance, prejudices fall away, hostility fades, and group

cooperation flourishes.#



FUNDAMENTALISM AND ANGER

Although nearly one-third of Americans consider themselves Christian fundamentalists,® it is
probably the least understood form of religiosity, even by those who are members of fundamentalist
congregations. Nor is there a simple definition of fundamentalism. To address the many dimensions of
the world's fundamentalisms, University of Chicago professors Martin Marty and Scott Appleby
directed a multiyear interdisciplinary study, called the Fundamentalism Project, that culminated in the

publication of five encyclopedic books on the topic.2® As a way of generalizing the numerous forms
of fundamentalisms and fundamentalist-like movements, the hundreds of experts considered that
fundamentalists rely on strict interpretations of their sacred texts. Fundamentalisms usually emerge
from conservative, traditional, or orthodox religious cultures, and people in such cultures usually feel
threatened by what they see as the modern erosion of traditional values and beliefs. In addition, they
sometimes feel they must take vigorous action against those who disagree.

Other scholars have pointed out that fundamentalism is not a unitary religious tradition and that
there 1s a wide range of interpretations within fundamentalist traditions. Some are peaceful and
serene, while others are hostile and militant. Thus, there are both positive and negative sides to

fundamentalism, but overall, it represents a very personal and complex meaning system for the

believer.4Z

On an individual level, strong religious identification appears to have a beneficial effect on one's
health, for as several studies have shown, as religious convictions increase, anxiety and depression

tend to decrease.®® In Iran too, higher degrees of religiosity among medical students are associated

with lower degrees of anxiety.® People feel comforted by strong beliefs because it gives them an
unambiguous understanding of the world. And within the fundamentalist community, there exists a
strong sense of social support. However, family emotional support in general has been shown to be

more effective than religion in helping individuals cope with anxiety.2?
On the other hand, religious and nonreligious fundamentalists (especially men) appear to have

higher levels of trait anxiety,2l which tends to generate distrust toward others in positions of power.
Unfortunately, this creates a double bind, for the more we pathologize individuals who distrust us, the

more we validate their reasons for distrust.>2 Thus, the only alternative is to counter suspicion with
understanding and compassion.

As we see it, the neurological problem of fundamentalism does not lie in the firm adherence to a
specific set of beliefs. Rather, the problem arises when individuals use their religion to justify angry
feelings toward others. Specifically, expressing or listening to angry thoughts can disturb the normal
neural functioning of many parts of the brain. In fact, just reading emotionally evocative words

stimulates the amygdala and hippocampus in ways that resemble the encoding of traumatic
53

memories.>>
When you listen to angry speech—in a congregation or political forum—specific parts of your
brain begin to mirror the angry content of the speaker.2* All you have to do is see a harsh, angry, or
contemptuous face in a picture, and the same neural reaction will be triggered®? because the circuits
involving the human amygdala are particularly responsive to the emotional expressions on other
people's faces.”® And the stronger the expression, the stronger your emotional reaction will be.>
Even watching violence on the news, or taking in a violent movie, will make you feel more angry,



aggressive, negative, and powerless.>® And the same thing happens in your brain when you listen to

songs with hostile lyrics,2 even if they are presented in a humorous way.®? Furthermore, a meta-

analytic review of video-game research found that “violent video games increase aggressive

behavior in children and young adults.”®l According to University of Iowa researcher Craig
Anderson, “the deleterious effects on behavior, cognition, and affect” are directly linked to “serious,

real-world types of aggression.”®? No matter how you look at it, exposure to, or expression of, any
form of anger is hazardous, not only to the health of the individual, but to society as well.

Unfortunately, as far as the brain is concerned, negative speech has a stronger effect than positive
speech.®2 Negative remarks and memories are more strongly encoded in the brain, and they are the
most difficult memories to eradicate. In fact, simply being around negative people will make you
more prejudiced, because listening to negative opinions can easily undermine your positive opinions
about virtually anything &

In essence, our brains are designed to mimic the emotional expressions of others.®2 Not only does
this allow us to feel what others feel, but it causes what is known as “emotional contagion,” a
universal neurological process whereby subjective feelings are transferred to other people and
spread through social groups.2® So how fast does it take the brain to react to another person's
emotion? When you see an angry expression, it takes less than one second for your brain to respond

with fear .



RESPONDING TO ANGER WITH COMPASSION

So how do we deal with someone who persistently uses angry rhetoric to try to change our
beliefs? One solution is to walk away, the other is to try compassion. The closest I came to being in
such a situation was when I was dating a girl in high school whose family were strong
fundamentalists. The family believed in the literal interpretation of the Bible, and since I did not
follow their doctrines, I was going to end up in hell. They continuously bombarded me with
statements and arguments about why they were right and I was wrong. Sometimes the exchanges
became quite heated, and even though we strongly disagreed with each other, we did try to keep the
dialogue going.

As an impressionable teenager, I found this experience fascinating, but disturbing. I tried to
challenge their beliefs—to no avail—but I was always respectful, and in the process, I learned a
great deal about my own personal values and beliefs. I once asked them how they would respond if an
alien family from another world came to visit Earth. “If they looked at every religion,” I said, “they
would find that each one had its own sacred books, sacred songs, and sacred truths. How would they
know what religion to choose?” My girlfriend's family acknowledged that the alien would have a
very tough time—that it was ultimately a leap of faith. And perhaps that is something we all need to
remember. No matter what our beliefs are, our brain is making a leap of faith.

Because I showed an openness to their ideas, they treated me with respect, and I came away from
the experience knowing that this was an essential element when dealing with people who hold
fundamentally different beliefs. I also wondered whether it was ever possible to easily alter
someone's way of thinking, especially if he or she was a “true” believer. It is a question I have
pondered for decades, and the short answer is, “No.” From a neurological perspective, the more we
immerse ourselves in a specific ideology, the more the brain responds to that belief as if it were
objectively real. Thus, there is no simple technique, or drug, that will change a person's fundamental
beliefs.

WILL SKEPTICISM
HURT YOUR BRAIN?

No, but cynicism will. Skepticism implies open-mindedness and the willingness to suspend
judgment until both sides of an argument are considered, and this enhances neural functioning,
particularly in the frontal lobes. A cynic, however, 1s a person who has taken their disbelief to a
point of emotional distrust and rejection that borders on hostility toward the other point of view.
This “limbic” personality is pessimistic and is so neurologically dangerous it can even shorten
your life.

The same holds true when dealing with angry people. It is difficult to do, but if we can show
compassion for their underlying suffering and pain, their brains will resonate to our kindness. In fact,
research has shown that highly empathic people are more likely to respond to an angry expression by

smiling.®® Angry people, however, do not have this ability. In fact, highly aggressive people
automatically assume that other people will react to them with anger, and thus they will become even
more aggressive, even though no hostility was shown toward them.®

In the battle between two wolves, the one who refuses to fight will often walk away unscathed.



And as considerable meditation research has shown, people who maintain a mindful state of
acceptance tend to have better relationships with others.”? Thus, when we train ourselves to be

empathic, interpersonal animosity declines.”l We will explore this principle in greater depth in
Chapters 9 and 10.

I believe that the best manner for dealing with strong fundamentalists is through education and
exposure to other ideas. Our research has shown that the more you hear, read, and think about
different ideas, the more those ideas take root. Over time, distrust toward those who hold different
beliefs begins to decline. This was recently demonstrated on a large scale in California's “Bible
Belt.” The Modesto public school system created a mandatory course on world religions for freshman

high school students.”2 The program was accepted by an advisory council of Modesto's religious
leaders, and when the students were tested after taking the course, their general respect for religious
liberty increased. The students were less willing to express disrespectful opinions toward other
religious members, especially Muslims. In addition, they felt greater comfort with their own religious
identity and came away with increased understanding and appreciation of the similarities between
major religions.



“NOBLE” IDEOLOGIES

The problem, as we see it, is not religious fundamentalism but authoritarianism and the impulse to
impose one's ideals on as many people as possible. In fact, as Philip Zimbardo demonstrated in a
famous experiment at Stanford University, it is socially and neurologically dangerous to place oneself
in a position of open-ended authority.”? He randomly divided a healthy group of adults into
“prisoners” and authoritarian “guards,” then put them into a make-believe prison. All the guards were
told to do was maintain discipline and control over the prisoners. In less than twenty-four hours the
experiment spun out of control. Prisoners were punished, humiliated, and degraded, and it soon
mirrored the same type of behavior that U.S. soldiers doled out at Abu Ghraib, the American military
detention prison in Iraq. Zimbardo pointed out that behind every form of religious and political abuse,
you'll find “noble ideologies that allow the worst possible destructions, because you could always

say, ‘I did it for God.” “Z¢
Sarah Mancuso, at Oberlin College, also discovered that the ideology itself propels an individual

toward violence.”2 Ideological rigidity—be it religious or political—leads to less openness toward
change. Furthermore, religious and political idealists tend to be dogmatic, closed-minded, and

intolerant of ambiguity.Z® They have a pessimistic view of others and perceive anyone who holds a

different ideology as a threat to their own existence. Furthermore, the more extreme the ideologies

become, the greater the degree of intolerance, especially toward those who hold different beliefs.
Mainstream conservatism—be it religious or political—does not reflect the kind of cognitive

rigidity that I am describing here.ZZ In fact, the number of American religious groups that are
outwardly hateful is relatively small when compared to the general population. Thus, when it comes
to fundamentalism, religion is not the problem. Even the authoritarian ideologies that lie behind them
are not the source of the problems we see in the world today. Anger 1s the problem. And when anger
1s married to a specific ideology and organized into an institution—be it religious or political—then
there i1s a real danger that individual hostilities will feed upon each other until an emotional tipping
point is reached. At that moment, destructive irrational behaviors can more easily be expressed in the
world. This is the underlying neurological basis for violence, and it all begins with the primitive
fundamentalist traits that exist within the limbic brain.



WHEN GOD GETS ANGRY WITH YOU

Some people struggle so deeply with their inner wolves that they reach a point where they feel
that God may be punishing them for the way they have led their lives. As a physician, I have often
seen this in people who are dealing with certain types of disease, especially cancer and substance
abuse. They first ask the question, “Why me?” They wonder if God is angry at them, and they often
ruminate on guilt, asking, “Why did I get this problem when I have always tried to be good?” In the
cases where young children are involved, I sometimes hear the parents lament, “Why would God
allow this to happen to such an innocent being?” This is tantamount to the question about why bad
things happen to good people, a theme that has occupied the minds of theologians for several thousand
years.

When things don't go the way we think they should, the brain will wonder what went wrong. If you
blame the world or God, you've relinquished self-responsibility, and that certainly won't solve the
problem. But if you blame yourself, guilt can shut your frontal lobes down. If that happens, you lose
your ability to analyze the situation, and the longer you stay focused on negative self-beliefs, the more

likely you are to become depressed.®

In hospital situations most patients don't understand the medical reasons for their illness, and many
blame themselves in a variety of creative ways: “I didn't eat right, or exercise, or properly pray.”
And if you're religious, you may wonder if you have sinned. If not, you might blame your
subconscious mind. Sometimes these individuals don't even try to get better—they don't want to. They
won't take their medications, they won't try abstinence programs, and they don't try to rework their
lives. It's a very difficult cycle to break, especially for those who hold deep religious beliefs.

Research has shown that religious fear and guilt can evoke feelings of depression and thoughts of

suicide, particularly for people who believe they have committed an unforgivable sin.”2

Often, logic and medical reasoning has little effect on these patients. However, most university
hospitals have come to realize that for many patients, the problem is as much a spiritual issue as a
medical one. Thus, our medical facility, like many others, has added spiritual counseling and pastoral
care for those who wish to use it. As doctors, we have come to realize that people need to deal with
their spiritual pathology in addition to their physical and mental concerns. In this context, I am
reminded of the biblical story of Job, who suffers terribly, even though he lives a virtuous life. His
friends believe that he is a sinner and is being punished by God. Job questions God, but God declines
to answer, until he finally says, “Where were you when I created the world?” The implication, at
least for me, is that we can never know the mystery that is God. Nor should we be so arrogant as to
think that we truly understand how the world works. This is where faith comes in, be it in ourselves,
in medicine, in science, or in God. Faith tempers our anxiety and fears, and it may even temper one's
belief in an angry God. The beauty of Job's story is that it reminds the suffering believer that God is
ultimately compassionate. And from the perspective of medicine and neuroscience, compassion can
heal the body as well as the soul.

In the evidence we've cited throughout this book, it is obvious that most forms of spiritual
contemplation lead to a healthier brain, and most likely to a healthier society as well. But you must
exercise that brain by exposing yourself to new ideas. Think about God and spirituality in different
ways, as deeply as you can, and you will learn to appreciate the diversity, fallibility, and mystery of
human beliefs.



But no matter how open-minded you become, and no matter how tolerant or compassionate you
think you are, there will always remain the remnants of a neurological exclusiveness and
fundamentalism in your brain—a wolf that will respond with fear and anger to all that is different and
new. The struggle between good and bad, between tolerance and intolerance, between love and hate,

is the personal responsibility of every individual on this planet. The question remains: Which wolf
will you feed, and which wolf will you tame?



THREE



TRANSFORMING
YOUR INNER
REALITY

A UNIVERSAL SERENITY PRAYER

May 1 find the serenity of mind
to accept the things about myself
that can't be changed,
the strength to change the things
that can be changed,
and the wisdom to know the difference.



8
EXERCISING YOUR BRAIN



Eight Ways to Enhance Your Physical,
Mental, and Spiritual Health

Throughout this book we have emphasized that many forms of spiritual practice affect your brain
in fundamentally healthy ways. It doesn't matter how you believe in God, and there 1s considerable
evidence that such practices work even if you don't believe. Part of the reason for this is that
spirituality is often defined in terms of personal values and the search for meaning and truth, and thus,
spiritual practices can take on many forms.

If you take the most conservative assessment of the hundreds of medical, neurological,
psychological, and sociological studies on religion, two conclusions are evident.

First, involvement with religious and spiritual activities generally does no harm, unless, as we
described in the last chapter, you focus on an authoritarian God who fills you with anger and fear.
And as we reported earlier in the book, even minimal religious participation is correlated with
enhancing longevity and personal health.

The second conclusion is this: Activities involving meditation and intensive prayer permanently
strengthen neural functioning in specific parts of the brain that are involved with lowering anxiety and
depression, enhancing social awareness and empathy, and improving cognitive and intellectual
functioning. The neural circuits activated by meditation buffer you from the deleterious effects of
aging and stress and give you better control over your emotions. At the very least, such practices help
you remain calm, serene, peaceful, and alert. And for nearly everyone, it gives you a positive and
optimistic outlook on life.

However, when we looked closely at the neurological principles underlying most spiritual
practices, we discovered that the health benefits associated with prayer and meditation can be
achieved through activities that are unrelated to religion. Meditation is certainly one of the best ways
enhance the neural functioning of your brain, but there are seven other “techniques” that you should
consider incorporating into your life.

You won't find drugs or supplements on this list because, as a medical researcher, I am not
convinced that they are any better at enhancing neural functioning than the methods I'm about to

describe. Furthermore, most drugs can have potentially significant side effects.*! Diet is also not
included, not because it doesn't affect brain function—it does, in very important ways—but because it
1s nearly impossible to isolate how the component nutrients influence neural metabolism and health. It
would require a separate book, and it would be far more controversial than the suggestions that
follow. Suffice it to say that a generally healthful diet is always good for your brain.

Sleep also did not make it to our list, but not because it is unimportant to cognitive functioning. It
is. In fact, sleep is so important to the brain that we cannot survive without it. Like other body parts, it
needs time to rejuvenate and strengthen the connections between nerve cells. This process, called
“consolidation,” enables nerve cells to strengthen their connections. If the brain does not rest, those
circuits will be damaged. And if you chronically sleep less than five hours a night, cognition

significantly declines.! The problem is, a “good” night's sleep is dependent upon many variables,
especially the amount of stress you've experienced while awake. In fact, even a single exposure to a



stressful situation can disturb your normal pattern of sleep.2 Any form of stress exhausts our neural
capacity to function optimally, and nearly everything we do is stressful, to one degree or another.
Take driving, for example. With every hour we spend on the road, our alertness decreases, and the

resulting fatigue impairs cognitive functioning.2 So the problem is stress-induced fatigue, and the cure
is adequate rest.

Sleep deprivation will disrupt normal neural functioning,* but it's hard to assess to what degree,
and in what ways, given all the variables involved in an individual's constitution and lifestyle. For

example, nearly every form of cognitive and physical disturbance will disrupt your sleep.> Sleeping
pills won't help either because many of them disrupt REM sleep and dreaming, which are essential
components for maintaining a healthy brain. Deprive a rat, which normally lives two or three years,

of REM sleep, and the poor thing will survive for about five weeks.® Sleep disturbance is the
problem, but an increased quantity is not necessarily a cure.

Neuroscientific evidence has governed our choice in selecting the eight best ways to maintain a
healthy brain, but it wouldn't surprise me if we left out a few strategies that are equally effective in
terms of promoting neurological health. Still, I think several items on our list will surprise you. None
are based on any religious orientation, but you can easily integrate them into any spiritual tradition
you favor. In fact, we believe that in addition to helping your brain, they can all be used to strengthen
your ethical behavior. They will also transform your inner reality, and when that happens, your
perception of the world will change. Your spirituality will change, and so will your notions of God.



THE EIGHTH BEST WAY TO EXERCISE YOUR BRAIN

Smile. Even if you don't feel like it, the mere act of smiling repetitively helps to interrupt mood

disorders and strengthen the brain's neural ability to maintain a positive outlook on life.Z And even if
you fake a smile, other people will respond to you with greater generosity and kindness. To my
knowledge, the only religion to incorporate smiling into a spiritual practice is Buddhism. For
example, Thich Nhat Hanh suggests that we do “smiling meditation” whenever we have a spare
moment during the day. Smile when you're going up in the elevator or when standing in line at the
supermarket, and you will notice that the people around you calm down. You'll feel better, you'll
exude empathy, and people will respond with kindness. As Thich Nhat Hanh wrote, “If we are not

able to smile, then the world will not have peace.”® Smiles, by the way, are neurologically contagious

in every culture, and women are more susceptible than men.?

Smiling stimulates brain circuits that enhance social interaction, 2 empathy,u and mood.2 In fact,
smiling has such a powerful effect on the brain that if you just see a picture of a smiling face, you will

involuntarily feel happier and more secure.l2 Conversely, frowning (or looking at frowning faces)

stimulates feelings of anger, disgust, and dislike. In one controversial study, Botox injections into

frown lines appeared to alleviate subjective feelings of depression.1

Laughing, however, stimulates different neural paths.12> Laughing and humor did not make it onto
our list because part of the mechanisms involved are associated with surprise and the perception of

incongruity.1® Laughter and humor can stimulate the amygdala, suggesting that these feelings are

sometimes related to discomfort and fear.lZ This helps explain why many people laugh when
watching videos where others do foolish things and are hurt, for it may be a way of quickly releasing
anxiety (an alternative explanation would be that some people experience an inherent sadistic
pleasure when others make mistakes).

There is some evidence to suggest that laughter may help lower stress and boost the immune

system, even turning on various genes that are related to fighting cancer, diabetes, and AIDS.18 But the
changes appear to be temporary, and the studies fail to demonstrate if any appreciable improvements
in health are gained.

Nurturing a laughing personality may be beneficial, but until someone takes a group of test subjects
and asks them to arbitrarily laugh for fifteen minutes per day, then scans them again in eight weeks,
we won't know if the neural circuits stimulated are related to anxiety, pleasure, sadism, or peace.

However, we do recommend that you listen to “happy” music (yes, your brain organizes sound into

a range of emotions). It can stimulate a smile response and improve your mood,2 and it is

particularly effective in helping your brain when you are dealing with a chronic or serious disease.2



THE SEVENTH BEST WAY TO EXERCISE YOUR BRAIN

Stay intellectually active. This should be (if you will pardon the pun) a no-brainer. When it
comes to the dendrites and axons that connect one neuron to thousands of others, if you don't use it,

you will lose it.2l Intellectual and cognitive stimulation strengthens the neural connections throughout

your frontal lobe,22 and this, in turn, improves your ability to communicate, solve problems, and make
rational decisions concerning your behavior. Nearly every age-related cognitive disability is related
to the functioning of your frontal lobe, so it's particularly important to exercise this specific part of
your cortex, which, by the way, has more neural interconnections than any other lobe. A highly
functioning frontal lobe also makes it easier to diet, exercise, and avoid tempting activities that have

health risks.2
Memory and mnemonic exercises, strategy-based games like chess or mahjong, and other forms of
visual/spatial exercises or games can significantly improve cognitive functioning, especially in older

adults.?* And the more intense and frequent the game playing, the greater the cognitive gain.
Furthermore, intellectual stimulation, in nearly any form, lowers your propensity to react with anger
or fear. Imagination even improves the motor coordination of your body, and if you rehearse a dance
step or a golf swing in your mind, you'll actually perform the task better. The same is true for attaining
personal goals. The more often you imagine what you want, the more likely you are to achieve it.

Try to spend as many hours a day engaged in the most intellectually challenging activities you can
dream up, and solve as many complex problems as quickly as you can, because speedy intellectual

reasoning helps you maintain a healthy brain.22 Read books (fiction or nonfiction, it doesn't matter) or
listen to books on tape. Watch the education and science channels on TV, take a class, attend a
lecture, go to a museum, play chess, or write in your diary. However, doing math exercises and

crossword puzzles apparently doesn't help,?® and performance pressure can even interfere with

memory functioning.2? So be sure to make your intellectual pursuits enjoyable. The research also
suggests that you must engage in a wide variety of sophisticated, challenging cognitive activities in
order to keep your neurons and dendrites well connected.

Engaging in religious and spiritual issues and problems will also stimulate brain function. Reading
scriptures, reflecting on meaning, discussing issues with friends, and seriously thinking about the
deepest issues facing humanity are outstanding ways of activating complex circuits in your brain.28 In
fact, religious and spiritual issues are among the most challenging we face today. Focusing your mind
on such problems, grappling with them, exploring different perspectives—all of these help expand
and enhance your brain's activity.

There is one mental activity that I suggest you be wary of: videogame playing. The more you do it,
the more aggressive you may become and the more your coping skills are reduced.?? Frontal lobe
functioning declines, exasperating attention deficit problems,3? dependency issues,! and addictive
behavior in children and adolescents.32 And, as we mentioned in the previous chapter, violent video
games clearly stimulate aggressive behavior.2> However, there is no convincing evidence to suggest
that nonviolent video gaming causes permanent neurological or behavioral damage.3*

But what about computer-based cognitive training programs? Can they improve brain function?
Recently, there's been a great deal of publicity about different brain stimulation programs, but there's
also been considerable controversy and doubt in the scientific and academic communities. Cognitive-



based computer games appear to improve neural functioning, at least for people with cognitive
problems, but no one has yet created an effective way to compare one type of exercise to another.2>
One learning program, developed a few years ago to aid children in language and reading
development, showed initial promise, especially when dealing with serious learning problems, but
the improvements have been so small as to have little practical benefit.2® Newer “brain fitness”
programs that claim to reduce neurological deterioration have also been heavily publicized, and

although the research looks promising,3Z we won't know for many years how practical they might
actually be, especially for the average aging individual.



THE SIXTH BEST WAY TO EXERCISE YOUR BRAIN

Consciously relax. I'm not talking about taking a nap, or assuming the position of a couch potato
in front of a television set. I'm talking about deliberately scanning each part of your body to reduce
muscle tension and physical fatigue. And if you add pleasant music, your body will relax more
quickly.2® Calming music, by the way, has been shown to sharpen your cognitive skills2 and improve
your sense of spiritual well-being. &

Simple, repetitive activities that are pleasurable and meaningful can also take you into a deep state
of relaxation. In one of my most recent studies, we found that the ritual practice of counting rosaries
lowers tension, stress, and anxiety. Many other religious and spiritual practices calm the mind and
allow the brain to rejuvenate, and even activities like knitting will have a similar relaxing effect.

In the next chapter we'll explore several techniques that will help you experience a very deep state
of relaxation, which turns out to be the first essential step in any meditation practice. But relaxation
does much more than relieve bodily tension. It interrupts the brain's release of stress-stimulating
neurochemicals, and stress is the number one killer in America. Lowering stress reduces heart
disease, high blood pressure, and pain. And one of the keys to reducing stress involves conscious
focusing on the breath. However, when it comes to relaxation, a dozen deep breaths is not as effective
as you might think. There's a much faster way to simultaneously relax and raise consciousness, and it
comes next on our list.



THE FIFTH BEST WAY TO EXERCISE YOUR BRAIN

Yawn. Go ahead: Laugh if you want (though you'll benefit your brain more if you smile), but in my
professional opinion, yawning is one of the best-kept secrets in neuroscience. Even my colleagues
who are researching meditation, relaxation, and stress reduction at other universities have overlooked
this powerful neural-enhancing tool. However, yawning has been used for many decades in voice

therapy as an effective means for reducing performance anxiety and hypertension in the throat. 2!
Several recent brain-scan studies have shown that yawning evokes a unique neural activity in the
areas of the brain that are directly involved in generating social awareness and creating feelings of

empathy.?2 One of those areas is the precuneus, a tiny structure hidden within the folds of the parietal
lobe. According to researchers at the Institute of Neurology in London, the precuneus appears to play

a central role in consciousness, self-reflection, and memory retrieval. ¥ The precuneus is also
stimulated by yogic breathing, which helps explain why different forms of meditation contribute to an

increased sense of self-awareness.** It is also one of the areas hardest hit by age-related diseases and

attention deficit problems,® so it's possible that deliberate yawning may actually strengthen this

important part of the brain.

For these reasons we believe that yawning should be integrated into exercise and stress reduction
programs, cognitive and memory enhancement training, psychotherapy, and contemplative spiritual
practice. And, because the precuneus has recently been associated with the mirror-neuron system in
the brain (which allows us to resonate to the feelings and behaviors of others), yawning may even

help us to enhance social awareness, compassion, and effective communication with others.2¢

Yawning is so effective and important to the functioning of your brain that I'm going to ask you to
review for yourself the thirty-four yawn-related studies I've cited in the endnotes (you can read the
abstracts and several papers by going to pubmed.gov). Why am I so insistent? Because if [ were to
ask you to put this book down right now and yawn ten times to experience this fabulous technique, you
probably won't do it. Even at seminars, after presenting the overwhelmingly positive evidence, when
I ask people to yawn, half of the audience will hesitate. I have to coax them so they can feel the
immediate relaxing effects. There's an unexplained stigma in our society implying that it's rude to
yawn, and most of us were taught this when we were young.

As a young medical student, I was once “caught” yawning and actually scolded by my professor.
He said that it was inappropriate to appear tired in front of patients, even though I was actually
standing in a hallway outside of the patient's room. Indeed, yawning does increase when you're tired,
and it may be the brain's way of gently telling you that a little rejuvenating sleep is needed.?Z On the
other hand, exposure to light will also make you yawn, suggesting that it is part of the process of
waking up.28

But yawning doesn't just relax you—it quickly brings you into a heightened state of cognitive
awareness.?? Students yawn in class, not because the teacher is boring (although that will make you
yawn as well, as you try to stay focused on the monotonous speech), but because it rids the brain of
sleepiness, thus helping you stay focused on important concepts and ideas. It regulates consciousness
and our sense of self, and helps us become more introspective and self-aware.2 Of course, if you
happen to find yourself trapped in a room with a dull, boring, monotonous teacher, yawning will help
keep you awake.


http://www.pubmed.gov

Yawning will relax you and bring you into a state of alertness faster than any other meditation
technique I know of, and because it is neurologically contagious,>! it's particularly easy to teach in a
group setting. One of my former students used yawning to bring her argumentative board of directors
back to order in less than sixty seconds. Why? Because it helps people synchronize their behavior
with others.22

Yawning, as a mechanism for alertness, begins Within the first twenty weeks after conception.3 It
helps regulate the circadian rhythms of newborns,>* and this adds to the evidence that yawning is

involved in the regulation of wakefulness and sleep.22 Since circadian rhythms become asynchronous
when a person's normal sleep cycle is disturbed, yawning should help the late-night partygoer reset
the brain's internal clock. Yawning may also ward off the effects of jet lag and ease the discomfort

caused by high altitudes.
So what is the underlying mechanism that makes yawning such an essential tool? Besides activating

the precuneus, it regulates the temperature and metabolism of your brain.2® It takes a lot of neural
energy to stay consciously alert, and as you work your way up the evolutionary ladder, brains become
less energy efficient. Yawning probably evolved as a way to cool down the overly active mammalian
brain, especially in the areas of the frontal lobe. Some have even argued that it is a primitive form of
empathy.2! Most vertebrates yawn, but it is only contagious among humans, great apes, macaque
monkeys, and chimpanzees.>? In fact, it's so contagious for humans that even reading about it will

cause a person to yawn.&

Dogs yawn before attacking, Olympic athletes yawn before performing, and fish yawn before they
change activities.! Evidence even exists that yawmng helps individuals on military assignment
perform their tasks with greater accuracy and ease.®? Indeed, yawning may be one of the most

important mechanisms for regulating the survival-related behaviors in mammals.®3 So if you want to
maintain an optimally healthy brain, it is essential that you yawn. However, excessive yawning can be
a sign that an underlying neurological disorder (such as migraine, multiple sclerosis, stroke, or drug

reaction) is occurring.®* However, we and other researchers suspect that yawning may be the brain's
attempt to eliminate symptoms by readjusting neural functioning,

12 ESSENTIAL REASONS
TO YAWN
l. Stimulates alertness and concentration
2. Optimizes brain activity and metabolism
3. Improves cognitive function
4. Increases memory recall
5. Enhances consciousness and introspection
6. Lowers stress
7. Relaxes every part of your body
8. Improves voluntary muscle control
9. Enhances athletic skills
10. Fine-tunes your sense of time
11. Increases empathy and social awareness
12. Enhances pleasure and sensuality



Numerous neurochemicals are involved in the yawning experience, including dopamine,® which

activates oxytocin production in your hypothalamus and hippocampus,® areas essential for memory
recall, voluntary control, and temperature regulation. These neurotransmitters regulate pleasure,
sensuality, and relationship bonding between individuals, so if you want to enhance your intimacy and
stay together, then yawn together. Other neurochemicals and molecules involved with yawning
include acetylcholine, nitric oxide, glutamate, GABA, serotonin, ACTH, MSH, sexual hormones, and
opium derivate peptides.®? In fact, it's hard to find another activity that positively influences so many
functions of the brain.

Our advice is simple. Yawn as many times a day as possible: when you wake up, when you're
confronting a difficult problem at work, when you prepare to go to sleep, and whenever you feel
anger, anxiety, or stress. Yawn before giving an important talk, yawn before you take a test, and yawn
while you meditate or pray because it will intensify your spiritual experience.

Conscious yawning takes a little practice and discipline to get over the unconscious social
inhibitions, but people often come up with three other excuses not to yawn: “I don't feel like it,” “I'm
not tired,” and my favorite, “I can't.” Of course you can. All you have to do to trigger a deep yawn is
to fake it six or seven times. Try it right now, and you should discover by the fifth false yawn, a real
one will begin to emerge. But don't stop there, because by the tenth or twelfth yawn, you'll feel the
power of this seductive little trick. Your eyes may start watering and your nose may begin to run, but
you'll also feel utterly present, incredibly relaxed, and highly alert. Not bad for something that takes
less than a minute to do. And if you find that you can't stop yawning—I've seen some people yawn for
thirty minutes—you'll know that you've been depriving yourself of an important neurological treat.



THE FOURTH BEST WAY TO EXERCISE YOUR BRAIN

Meditate. I wish I could say that meditation and intensive prayer were number one, because that's
where our research has been focused, but being number four is nothing to sneeze at (no, sneezing

doesn't help the brain and may even be a symptom of a rare cerebellar disorder®®). And when it
comes to enhancing spiritual experiences, it certainly takes first place. If you stay in a contemplative
state for twenty minutes to an hour, your experiences will tend to feel more real, affecting your
nervous system in ways that enhance physical and emotional health. Antistress hormones and
neurochemicals are released throughout the body, as well as pleasure-enhancing and depression-
decreasing neuro-transmitters like dopamine and serotonin. Even ten to fifteen minutes of meditation
appears to have significantly positive effects on cognition, relaxation, and psychological health, and it
has been shown to reduce smoking and binge-drinking behavior.®2

There's even solid evidence that meditating before taking a test will significantly improve your
score. When researchers at the University of Kentucky taught students a forty-minute relaxation and
concentration technique, they did better than those who exercised or took a nap.Z? Caffeine helped, but
not as much. And of course, don't forget to yawn.

Visualization, guided imagery, and self-hypnosis are specific variations of meditation and are
equally effective in maintaining a healthy brain. In the next chapter, we'll guide you through the basic
steps for establishing a meditation practice that you can integrate into your personal or spiritual life.



THE THIRD BEST WAY TO EXERCISE YOUR BRAIN

Aerobic exercise. Vigorous exercise strengthens every part of the brain, as well as what it is
connected to—the body If you're between the ages of eighteen and ninety, exercise is going to
lengthen your life.Zl How much should you experience? In general, the more intense the better. For
example, running is better than walking, and walking is better than stretching,’2 but it is important to
find the “right” amount of exercise that feels the best for you. Certain health conditions will also
affect the type and length of exercise you can do, so creating a personalized program is a complex but
important issue to address.

Exercise can even be viewed as a form of meditation because it involves sustained concentration
and a deliberate regulation of body movements and breathing. Studies have even shown that it
enhances relaxation”® and spiritual well-being. 4

Vigorous stretching, such as yoga, also does wonders for both your body and your brain. Yoga has
similar cognitive benefits to other forms of contemplative meditation, and in a recent meta-analysis of
813 meditation studies, the researchers stated that yoga was as beneficial as exercise.” It can lower
the risk of cardiovascular disease,’ help control the symptoms of diabetes,”” lessen the severity of
menopausal symptoms,”® reduce chronic back pain,” and prevent the onslaught of migraine
headaches.

In a study conducted in 2007, researchers at the Boston University School of Medicine found that
levels of the neurotransmitter GABA increase after a single sixty-minute yoga session.®! Since people
who suffer from depression and anxiety disorders have low levels of GABA, yoga exercise is a valid
modality for improving psychological mood. It's even been found to reduce the symptoms of
schizophrenia.82 Research has also shown that a few weeks of yoga training enhances a wide range of
cognitive skills in children and adults.3

All forms of exercise enhance neural performance®* and rebuild damaged circuits caused by brain
lesions and strokes.®2 Exercise improves cognition and academic performance.® It repairs and
protects you from the neurological damage caused by stress.® It enhances brain plasticity.38 It boosts
immune function.®? It reduces anxiety 20 It can be used to treat clinical depression,2! and it is just as
effective as antidepressants.?2 In fact, for older patients, exercise is equivalent to twelve sessions of
psychodynamic psychotherapy 23 1t slows down the loss of brain tissue as you age,?* protects you
from Alzheimer's disease,? and reduces your vulnerability to chronic illness.2® Need I say anything
more to convince you of the importance of exercise?

A forty-minute cardiovascular workout every other day is enough to keep your brain healthy, but
why limit yourself to just one modality? When you look at all the techniques that have proven
effective in treating physical and emotional problems, you'll find that most treatments use a
combination of approaches. For example, when Dean Ornish created his famous program to reverse
heart disease, he combined exercise with meditation, breath awareness, relaxation, and a low-fat
vegetarian diet.”

Combined strategies are always more effective, so why not assemble all of the above techniques
into a cardiovascular meditation? Warm up with a dozen yoga stretches and yawns, then put on your
running shoes and smile. And, since there's no reason why you can't contemplate God or focus on



developing inner peace as you strengthen your muscles, bones, heart, and brain, why not pick a
spiritual or personal goal that you want to accomplish in your life? You can literally sprint to success.
Get together with a small group of spiritually minded friends and sponsor an interfaith marathon with
your church. Become a cardiovascular Christian. Do isotonics for Islam. Jog for Judaism. Bike for
Buddhism. Eat plenty of vegetables and be as healthy as a Hindu. And don't forget to yawn. You'll
open your heart and your mind, in both a spiritual and literal way.

If you think this sounds silly, let me tell you about an experiment conducted with nineteen churches

in Baltimore, Maryland.2® Five hundred twenty-six Baptist, Holiness, Catholic, and Methodist
African-American women spent a year integrating spirituality and exercise. They did aerobics to
gospel music, and chanted religious praises during a cardiovascular dance. They also received
scripture-based messages encouraging physical activity and healthy eating, Participants had
significant improvements in dietary energy and blood pressure, weight and waist reduction, total fat
reduction, and lower sodium intake. Church involvement specifically contributed to the program's
success, but the addition of spirituality did not significantly improve outcomes. Still, it does point out
the potential power that religious groups have in fostering physical and emotional health.



THE SECOND BEST WAY TO EXERCISE YOUR BRAIN

Dialogue with others. Language and the human brain coevolved with each other,?2 allowing us to
excel over many of the physical and mental skills of other mammals and primates. And if we don't
exercise our language skills, large portions of the brain will not effectively interconnect with other
neural structures. Dialogue requires social interaction, and the more social ties we have, the less our

cognitive abilities will decline.l? In fact, any form of social isolation will damage important

mechanisms in the brain leading to aggression, depression, and various neuropsychiatric disorders.1%

Without dialogue, we would not be able to cooperate with others, and without cooperation, human
behavior rapidly deteriorates into conflict. We can either talk our way out of a problem or fight our
way out, and dialogue is certainly the more civilized solution for attaining and maintaining global
peace.

But don't just talk about the weather or gossip about the neighbors. These forms of dialogue are
more like monologues, and they won't engage the brain as much as a deeper conversation. Talk about
abstract ideals like harmony and peace. Ask what your neighbor thinks about evolution and the Big
Bang. Talk about what the twenty-third century might look like, and by all means talk about God—but
with one caveat: Don't get entrapped in an angry dialogue. As we made clear in the previous chapter,
irritable conversations will do considerable damage to your brain.

Since religion is central to many of the world's conflicts, we need to create empathic
communication strategies to bridge spiritual differences. Unfortunately, communication skills are
rarely taught in schools or in religious groups. To address this issue, we have taken the principles of
meditation and adapted them to create a unique dialogue experience that you can do with anyone: with
your partner, kids, friends, business associates, or even a complete stranger. It will create deep
intimacy between any two people in less than fifteen minutes, and it only takes a few minutes to learn.
We'll teach you how to practice Compassionate Communication in Chapter 10, but first, it's time to
share with you the most essential component for maintaining a healthy brain.



THE NUMBER ONE BEST WAY TO EXERCISE YOUR BRAIN

Faith. No matter what choice we make concerning our physical, emotional, and spiritual health,
we'll never know for certain if we are absolutely correct in our beliefs. We can make educated
guesses about the world, but some degree of uncertainty will always remain. This 1s true for medicine
and science, and it's certainly true when it comes to our religious beliefs.

Still, we have to trust our beliefs, and this 1s a matter of faith. But it's always unsettling to realize
that we can't be a hundred percent sure about anything. We can't even trust our eyes when it comes to
something as obvious as color, because color doesn't exist in the world. Light waves exist, but we
can't see them at all. We only know they exist through the instruments we construct and the
mathematical formulas that underpin our experiments. Color is a product of our imagination, and so is
our perception of the world.

The same can be said about God. We can take surveys, or scan people's brains as they contemplate
God, but this will tell us more about the brain and nothing about the true nature of the universe.

To be spiritually inclined, you have to rely on faith. Those who don't believe in such realms will
use different criteria to govern their decisions and ideas, but they too must rely upon their intuition
and faith to guide them through the unknown aspects of life. None of us can be certain if we've made
the “right” decision, especially when it comes to dealing with abstract concepts like justice, fairness,
or moral ideals. If we don't have faith that we're making the best decision we can, then we will be
swallowed up in doubt. And doubt, at least as far as your brain is concerned, is a precarious state in
which to live.

Faith 1s equivalent with hope, optimism, and the belief that a positive future awaits us. Faith can
also be defined as the ability to trust our beliefs, even when we have no proof that such beliefs are
accurate or true. The psychiatrist Vicktor Frankl, who was imprisoned in a Nazi death camp until the
end of World War II, said that the single most important thing that kept a survivor alive was faith. If a

prisoner lost faith in the future, he was doomed, because the will to live seldom returned. 1%

Similarly, Mark and I are convinced that for many people, if their faith in God was weakened, they
could suffer deeply. Clearly this happened to many Jews, who came away from the Holocaust with
the nearly unbearable question, “God, how could you let such a tragedy occur?” Many abandoned
their faith in God, but they maintained their faith in humanity, and in their cultural heritage as Jews.
More important, many chose to fight for the religious and civil rights of others.

To me, it doesn't matter if God is an illusion or fact, because even as a metaphor, God represents
all we are capable of becoming, an ideal that offers hope to millions of people throughout the world,
especially for those who may have little to fall back on other than their religious ties. Faith in an
optimistic future may be a placebo, but it's important to remember that placebos can cure, on average,
30 percent of most physical and emotional diseases. Even an irrational belief in a cure that has been
proven not to work can significantly boost the body's immune system when dealing with a deadly
disease 1%

Recently, a team of National Institutes of Health researchers concluded that “a moderate optimistic
illusion” appears to be neurologically essential for maintaining motivation and good mental health. 1%
They also found that highly optimistic people had greater activation in the same parts of the anterior
cingulate that are stimulated by meditation. If you recall from previous chapters, the anterior cingulate
plays a crucial role in controlling anxiety, depression, and rage, as well as fostering social awareness



and compassion.

Even the medical researchers at the Mayo Clinic stress the importance of optimistic thinking for
maintaining optimal health. They found that positive thinking decreases stress, helps you resist
catching the common cold, reduces your risk of coronary artery disease, eases breathing if you have

certain respiratory diseases, and improves your coping skills during hardships.!® An optimistic

attitude specifically reduces the stress-eliciting cortisol levels in your body,1% and many other

studies have demonstrated how optimism improves behavioral coping in a variety of physical

illnesses.lZ In a forty-year follow-up conducted at Duke University, optimists had increased

longevity when compared to pessimistic individuals.!%® Indeed, the role of optimism is so important

in maintaining psychological health that the University of Pennsylvania has an entire institute—the

Positive Psychology Center, headed by Martin Seligman—dedicated to this research.1%

Faith i1s essential for maintaining a healthy brain, but if you exclude exercise and companionship,
you are going to cripple your health. So my advice is to nurture all three. And if religion is high on
your list, then I suggest that you include meditation, since it appears to be the best way to make
spiritual values neurologically real. For those who don't value religion, meditating on hope,
optimism, and a positive future will have similar neurological benefits.”2 Best of all, meditation
undermines the everyday doubts and anxiety we all harbor when we reach for new goals and ideals.
In other words, meditation will strengthen your faith—in yourself, in people, and in God.



THE PRINCIPLES OF AFFIRMATION

Before I close this chapter, I want to briefly address the widespread popularity of the “power of
positive thinking,” especially as it relates to the notion that you can use your thoughts to attain
anything you want in the materialistic world. Overly simplistic books and CDs like The Secret have
been turned into million-dollar best-sellers when they're touted by television talk-show hosts, but do
they really work? From a neuroscientific perspective, the answer is yes, but not in the magical ways
implied.

In fact, nurturing a fantasy is the first step in the neural process of achieving success in the world. It
begins with creative imagination, a process that takes place in your frontal lobe, the area in your brain
that has the unrelenting capacity to dream up virtually anything. If you can't imagine a specific goal,
you won't make it to second base, which is figuring out how to make your dream come true.

Now, as | have emphasized throughout this book, truth can only be approximated by the brain.
Instead, what the brain does best is calculate the odds of success. Here 1s where faith kicks in,
because it is essential to remain optimistic about your chances of reaching your goals.

So what do you do when all of the subtle, and not so subtle, self-doubts kick in? You can do
several things: suppress them, evaluate them, or ruminate on them. Neurologically, it's actually easier
to suppress them, because the more you keep your mind focused on your optimistic belief of success,
the more you will inhibit the functioning of your limbic system, which generates doubt and fear.
However, anxious individuals have a more difficult time suppressing negative thoughts, 1% and often
get caught up in the repetitive process of rumination. This, unfortunately, strengthens the neural

circuits that generate anxiety and embed the information into long-term memory banks1ll We
recommend that such people engage in a more intensive meditation regime, as we will describe in the
next chapter.

But suppression of negative thoughts is not enough to make any dream come true. At some point you
may have to evaluate the practicality of your goal. For example, practitioners of Transcendental
Meditation used to believe that if they concentrated hard enough, they would eventually be able to
levitate. Known as “yogic flying,” some students spent thousands of dollars for training, but so far all
anyone has been able to do is hop. It may be an ecstatic, enlightened hop, but it isn't levitation. Well,
the same holds true for obtaining wealth. If you concentrate hard enough, I do not doubt that your
income will rise, but don't be surprised if doesn't reach the moon.

Concentration is essential to set your goal in motion, and the suppression of self-doubt is critical,
but more is necessary to achieve success. You have to become motivated to do something about it.
You have to take action, you have to tell others about your dream, and you need something to offer
them to make them participate in your success.

In other words, you can't do it alone. And you can't depend on the universe to oblige your every
whim, as some of these books suggest. There's no clear evidence that there is a quantum force that

emanates from any part of you that influences the cosmos to do your bidding. Quantum properties do
appear to be involved in the synaptic activity between neurons, 2 and we can use quantum dots to
track peptides in cells,113 but this does not clearly translate into any observable phenomena inside or
beyond your body.1 1% Even if quantum physics could be shown to influence your life, it would more
likely do so on the quantum level, meaning that you'd experience a subatomic increase in personal

wealth. Dream about a million bucks, and you'll be a penny richer! Certainly we can all do better than



that.

The magic comes when other people feel and see your optimism and excitement about your project,
which makes similar circuits in their brain resonate to yours. If they have the time, energy, and mutual
interest, they will be neurologically inclined to join forces with you, or at least support you and give
you helpful advice.

The longer you focus (i.e., meditate) on your goal, the more real it begins to feel, and if you stay
focused long enough, you'll alter the neural circuitry in your brain. The same is true for any principle
or belief. Focus on God long enough, and God becomes neurologically real. Focus on peace, and your
body will become relaxed and serene. And if you intensely focus on wealth, monetary issues will
permeate your mind and influence your behavior in the world.

Goal achievement begins with the belief that youcan succeed, but it is equally important to
establish what goal you truly desire. This too is easy to do. Chris and Janet Attwood, authors of The
Passion Test, describe a useful technique of making a list of your desires and goals to meditate on

and review throughout your life.112 They also suggest that you create a “vision board” that contains
pictures and images associated with your goal. From a neuroscientific perspective, this makes a lot of
sense because, as we explained in Chapter 5, the visualization process makes it easier for the brain to
translate ideas into concrete attainable goals.

When you meditate on what you desire, immerse yourself in positive images associated with your
goal. For example, try to envision meeting important people who can help you on your quest. Then
take action. Call up everyone you know—mnot with trepidation, but with the knowledge that people are
neurologically inclined to help—and ask them for the name of someone they know who might help
you to achieve your goal. In very little time you'll connect with the right individuals. Networking is
the fastest way to success, especially when it concerns relationships and work. And that's exactly
what your neurons are genetically designed to do: network with each other.



ARE THERE ANY DRAWBACKS TO
UNREALISTIC OPTIMISM?

Skeptics might argue that maintaining an illusory optimism is problematic, but the evidence points
in the opposite direction. Researchers at the University of California found that people who have self-
enhancing illusions exhibit lower cardiovascular responses to stress, more rapid cardiovascular

recovery, and lower baseline cortisol levels.11 In fact, an unrealistically optimistic belief about the
future appears to be health protective, even when dealing with a disease as serious as AIDS. 1
Simply put, faith and optimism will add months or years to your life,/!8 and the only drawback—

and a potentially serious one—is a decreased perception of risk.11? It will increase your resistance to
common colds and flu viruses, though bias you toward underestimating the severity of your

symptoms.12? Optimism leads people to underestimate their risk of getting divorced and to
overestimate their prospects for success in the marketplace. Thus optimism can be taken to an
extreme, especially if you choose to ignore realistic concerns. For example, optimistic smokers

underestimate their chances of getting ill,12! and this is indeed a dangerous form of faith. All forms of

optimism are associated with a less realistic view of the world.122 But then again, so is pessimism.12

Thus the question we must face is this: Are we using our optimistic beliefs to maintain a destructive
behavior or belief? If so, then a healthy dollop of reality testing should be added to your recipe for

health.
If the human brain did not have a bias toward optimism, we would be prone to increased anxiety

and depression.12 Pessimism, however, has few benefits, and it leaves the person more at risk to
depression, anxiety, sleeping problems, obsessive-compulsive behavior, and impaired social

functioning. 122 In a thirty-year longitudinal study conducted by the Mayo Clinic, pessimism was

significantly associated with a shorter life span and poorer mental functioning.129

Evolution has given us the biological ability to be optimistic and hopeful about the future, even
when there is no concrete evidence to support our beliefs. This too 1s one of the functions of our
frontal lobes, but we need to exercise it daily, having faith in humanity, and especially in ourselves.

*1 An interesting exception is the serotonin-enhancing antidepressants. They appear to
improve neural and synaptic plasticity, especially in areas related to memory storage and recall,
and may even cause new growth in the hippocampus and amygdala.

*2 Neither religion nor a belief in God made it to our “Top Eight” list because religious
beliefs, in and of themselves, have no specific effect on the brain, especially if they hold little
meaning or value for the individual. But because religion is often a combination of social
dialogue, intellectual stimulation, and faith, it can be a powerful mechanism for exercising your
brain and optimizing the brain's functions. On the other hand, negative religious beliefs can have
a harmful effect on neural functioning, especially if they are ruminated on for extended periods
of time.



9
FINDING SERENITY



Meditation, Intention, Relaxation,
and Awareness

God can change your brain. This much we have shown. But now our meditation research has
brought us to a turning point, for we can distill from the world's spiritual practices a set of simple
exercises that will enhance the neural functioning of the brain. When we do so, we improve our
physical, emotional, and cognitive health, adding years of greater happiness to our lives.

As a doctor, I must emphasize that these techniques do not, in any way, replace the appropriate use

of current medical practice,*! but if you add them to your daily repertoire of activities, you will find
that they can have a very powerful effect on your life. They will boost the responsiveness of your
immune system, sharpen your productivity at work, and enrich the quality of your relationships—not
just with family and friends, but with strangers whom you might casually meet. Empathy and
compassion will be enhanced, and you'll even find it easier to interact with those who hold beliefs
that differ from your own. That's a lot to promise, but we feel that the thirty-plus years of research
into the underlying mechanics of spiritual practice is so conclusive that we are planning to
incorporate these exercises into various programs at the University of Pennsylvania's Center for

Spirituality and the Mind.*2



INTENTION

The exercises in this chapter center on three main interconnecting principles: intention, relaxation,
and awareness. Intention refers to the goal you want to manifest in your life, for everything we do has
an underlying intention, whether we are conscious of it or not. We use our intention to determine what
we want to focus on, and the goal can be anything you choose: money, power, peace, insight,
romance, or a closer connection to God. Before you sit down to practice any of the following
exercises, clarify what your intention is. Better yet, write it out on a slip of paper and keep it posted
in a prominent place. When you clearly articulate your intention or goal in writing and speech, your
frontal lobes can more efficiently direct your motor cortex to carry out your desire as you actively
engage with others in the world.

It's an extraordinary process: You begin with a goal-oriented thought, and the more you focus on it,
the more your brain begins to plot out strategies to carry that thought into the world. Other animals,
even primates, can barely do this because they have far fewer neural connections that run from the
frontal lobe to other parts of the brain.



RELAXATION

Relaxation 1s the second principle, and it is found in most contemplative practices and stress-
reduction programs. Thus, one begins the intention by consciously relaxing the body. Usually this
involves focusing on the breath, but as we mentioned in the previous chapter, yawning may be a faster
way to achieve deep relaxation and alertness.

Breath awareness serves another function, because it trains your mind to stay focused on a natural
—and essential—body process. By focusing your conscious intention on your breath, you begin to
slow down mental “busy-ness.” Your thoughts become fewer and more integrated, and your body

begins to relax. In an fMRI*3 experiment we just completed, when we compared a breath-based
meditation to a meditation that focuses on a word or phrase, we discovered that breathing awareness
increases activity in the limbic system while activity in the frontal lobe decreases. Thoughts recede,
but the emotional intensity of the experience increases.

Relaxation is a key element in meditation—for keeping your body and brain tuned up—but for
many people, focusing on one's breath will not achieve the deep state of relaxation associated with
neurological health. That is why we've included several different kinds of relaxation exercises, and |
strongly recommend that you try them all. Use the ones that feel best, but it's also a good idea to
alternate between them. Over time you'll realize that the same technique affects your body in different
ways.



AWARENESS

Once a deep state of relaxation is reached, the next step involves becoming aware of your body in
relation to the world. Focused breathing enhances self-awareness by increasing activity in the

precuneus, an important circuit that regulates consciousness in the brainl But in mindfulness
practices, this is only the first step in generating greater awareness and attentiveness. For example,
you might be asked to observe a simple activity like eating or walking. Usually, you will do it in slow
motion, paying attention to every tiny movement you make. If you put some food in your mouth, you'll
pay attention to every muscle that is used when chewing, noting the subtle qualities of smell, flavor,
texture, and temperature of each bite. You'll also pay attention to every muscle needed when you lift
the fork to your mouth.

You can experiment with this technique right now. Because your attention is focused on reading,
you'll notice that you aren't aware of the book that you are actually holding in your hands. But the
moment | bring your attention to it, other sensations become conscious. Notice how heavy the book
feels. Now notice the texture of the cover. What does the smoothness feel like? Is it warm, or cool?
And what about the paper on which these words are imprinted? How thick is it? How dark or light is
the ink? What happens if you focus on the spaces, rather than the words? Now do one more thing:
Take in ten very deep breaths and watch how your sensation of the book changes.

Each of these shifts in awareness intensifies the experience of the book, which is what meditation
is designed to do. It heightens the quality of the experience and reminds you that there i1s so much
“experience” in everything we do. Meditation broadens your scope of conscious experience, and this
strengthens important circuits in your brain. Furthermore, it neurologically helps your frontal lobes
become more focused and organized. Research confirms that advanced meditators have a greater

cognitive ability to recognize subtle changes, not only in themselves, but in the environment as well.2

There is another neurological benefit, for as you become aware of your mental processes, you learn
to watch them and not react. You simply observe your thoughts and feelings as they constantly flow
through your mind. Some refer to this as “mindfulness.” If an anxious, irritable, or depressing thought
pops up, you note it, then immediately return to your breathing or relaxation, watching what the next
thought or feeling will be. Frontal lobe consciousness increases to the point that it begins to
neurologically suppress the emotional circuits in your brain. When this happens, feelings of anxiety,
irritability, or depression subside, which has a profoundly beneficial effect on every other aspect of
neural functioning.



WHAT HAPPENED TO GOD?

Even though some of the following exercises grew out of different religious traditions, the
neurological benefits are primarily associated with intention, relaxation, and awareness. So, for the
purposes of reaching the broadest audience, we have removed the religious inferences. However, if
you incorporate your ethical, spiritual, or religious beliefs into these exercises, they can become even
more meaningful and experientially rich. For example, we recently studied the religious practice
known as the Rosary, which involves the repetition of specific prayers as you count a string of beads,
and we found that performing it is associated with lower levels of anxiety and stress. Furthermore,
you can bring many of the following techniques into your church, temple, or mosque and integrate
them into the rituals of the religion. In fact, Eastern meditation has been widely adapted by many sects
of Christianity.

This brings us to the question of religious involvement in general. Does it have a meaningful effect
on your health? The answer, briefly put, is yes. The data on religious involvement consistently shows
that those who regularly attend religious services live longer and have fewer problems with their
health.** Even those who attend once a month have a 30 to 35 percent reduced risk of death.> The
numbers are equally consistent for Caucasians, African Americans, and Mexican Americans, and for
older individuals, religious activity is even more beneficial.# Those who attend weekly are
significantly less likely to have a stroke, but interestingly, religious involvement did not have an
effect on heart attacks.2 Nor does it protect a person from abusing drugs. Overall, it appears that
religious activities and beliefs have only a minor effect on an individual's use of drugs.

Are there any drawbacks to religious involvement? Yes, but it mostly involves issues concerning
anger and fear. As we mentioned in Chapter 7, if you see God as a punishing figure, or have negative
attitudes toward the clergy or other church members, you will be inclined toward poorer health and
depression.Z And if you find yourself in conflict with your religious feelings or beliefs, your health

can deteriorate and your risk of dying will increase.® So by all means, pick a religious system or
spiritual practice that makes you feel good about yourself and others.



CONFRONTING THE BELLIGERENT BRAIN

The exercises we will describe can change your brain in a matter of minutes, but many people
resist doing them, even when they feel an improvement in cognitive function and mood. Why? There
are different explanations, but the one that makes the most neurological sense is this: After spending
decades building a somewhat stable personality to handle life's tribulations, the brain is hesitant to
alter its underlying beliefs. After all, even if your behavior is dysfunctional, it has helped you to
survive, which is what your brain is primarily designed to do.

It took your brain decades to form these habits, and it's not easy to turn them off. Old neural circuits
do not disappear, especially if they are tinged with negative or stressful memories. In fact, it takes a
lot of metabolic energy to grow new dendrites and axons or rearrange synaptic connections that have
been firmly established over the years. Furthermore, any disruption in old neural patterns creates a
certain degree of anxiety in the brain. That old limbic system, which is largely responsible for
maintaining synaptic stability, is not as flexible as the creative frontal lobes. Thus, it's easy to dream
up a new idea, but exceedingly difficult to get the rest of the brain to comply. Even if you succeed in
changing different aspects of your personality, don't be surprised if old patterns of behavior reassert
themselves from time to time.

So what is the solution to this neural resistance to change? Mark and I recommend three things: a
conscious commitment to make a small improvement every day, a good dose of social support to help
you honor that commitment, and a hefty serving of optimism and faith.

Oh, and one other thing: a willingness to practice, at the very least, for a few minutes every day.
With practice, you can build up to twenty to forty minutes a day, which may be the ideal range of time
to enhance the neural functioning of your brain.



BEGIN WITH A SIMPLE GOAL

When learning meditation on your own, it is wise to begin with simple goals, then work your way
up the ladder to more complex tasks. At that point you can even work in some of the loftier ideals of
forgiveness and compassion. But if you ultimately want to promote world peace, start by generating a
few minutes of peacefulness during a coffee break. Then extend it into your lunch hour. Yawn a few
times and take several deep breaths when you find yourself stuck in rush-hour traffic, and send a
small blessing to the driver who just cut you off. At first you'll feel some resentment, but soon you'll
notice an overall lessening of frustration.

Pick a simple goal for today—right now. It doesn't matter what you choose, because if you focus on
the three main principles—relaxation, focused awareness, and intention—your brain will stimulate
neurological circuits to help you accomplish that goal. The key to reaching any goal is conscious
commitment, and the first step required is to stay focused on the idea. Focused awareness teaches you
to ignore competing goals or desires, and relaxation will teach you patience, something that is
essential to help you over those moments when you think that the meditation is doing nothing at all.
Whether you are aware of it or not, neuroscience demonstrates that benefits are unconsciously taking
place.

Beginners often find it frustrating to stay focused on something as simple as relaxation or the
breath. Irritating thoughts intrude, so if you find that you can't turn them off, shift your goal to
passively watching them. I mentioned it earlier, but it bears repeating: By training yourself to observe
your thoughts, you are learning to subdue the emotional reactivity that normally governs the neural
activity of the brain. Sitting quietly and watching your thoughts and feelings may seem boring, but for
people who ruminate on anxious or depressing thoughts, it turns out to be a profoundly therapeutic
process. In fact, rumination on negative thoughts and emotions intensifies and prolongs the

experience,? and it stimulates the amygdala to generate increased anxiety and fear.1

Still, if you are like most beginning meditators, it can drive you nuts to just sit there and watch your
mind telling you that you're a fool to be sitting there, doing nothing. After all, your frontal lobes are
inclined to induce you to do something—anything, for that matter. It's a powerful incentive, driven by
parental and societal norms and maintained by all the beliefs you have melded together over the
years. In fact, your mind can generate so many distracting thoughts and reasons to dissuade you from
doing these exercises that a few good books may be needed to keep you on the mindfulness path.
Meditation and relaxation CDs are particularly helpful since the instructions are easier to follow
when you listen to a spoken voice. In fact, when we conduct our research with initiates, we often send
them home with an audio-recorded exercise. (In Appendix C you'll find a list of recommendations for
a variety of books, CDs, and training programs.)



PRACTICE, PRACTICE, PRACTICE

So how long should you practice? It's up to you. Research studies often use a specific amount of
time such as an eight-week training program with up to fifty minutes of practice each day, but if you
only feel comfortable meditating for five or ten minutes, once or twice a day, then trust your intuition.
Obviously, the more time spent, the greater the results. I would recommend that if you want to create a
formal program, try to set aside a specific time of day like the first thing in the morning after you
awake, shortly after work, or the last thing in the evening before bed. A regular time trains your brain
to get into the habit of being mindfully relaxed. In our studies, we have found that those who set a
specific time received the greatest degree of benefit.

Here's a list of the exercises that we have included in this chapter:

Breathing Awareness (page 179)

Deep Yawning (page 182)

The Relaxation Response (page 184)
Progressive Muscle Relaxation (page 185)
Visualization and Guided Imagery (page 187)
Candle Meditation (page 192)

The Centering Prayer (page 193)

Walking Meditation (page 195)

Memory Enhancement (page 199)

10. Sitting with Your Demons (page 201)

11. The Imaginary Fight (page 205)

12. Sending Kindness and Forgiveness to Others (page 206)
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In developing your personalized “brain enhancement” program, we recommend that you do three of
these exercises each day. Nearly every meditation and stress-reduction technique begins with a breath
awareness exercise, so we suggest that you begin with Exercise 1. Exercises 2 through 5 will take
you into deeper states of relaxation, so you should select at least one of these to practice every day.
On different days, you can switch between them, and as you become more skilled, you can vary them
or combine them at will. Finally, pick one of the more formal meditations (6 through 9) to practice
each day.

When you combine these breathing, relaxation, and meditation exercises, you will have created a
basic brain-enhancement program to provide you with a twenty-to forty-minute daily practice. But if
you don't have the time to practice this long, select one of the exercises that most closely aligns with
your intention, desire, or goal. Perhaps at another time (for example, before going to bed), you'll be
able to add another exercise or two.

Exercises 10 and 11 are specifically designed to use when you are dealing with anger, irritability,
and frustration, and Exercise 12 focuses on forgiveness and self-love. However, you'll get the most
from these meditations if you first begin with a breathing awareness and relaxation exercise.



TEST-DRIVING YOUR BRAIN ENHANCEMENT PROGRAM

As you go through the twelve exercises in this chapter, practice each one, as best you can, while
you read. Then select the ones you plan to practice tomorrow. Write them on a sheet of paper, and set
an alarm clock to remind you when to begin. As I mentioned earlier, your brain will neurologically
provide you with an endless stream of resistances, which is one of the first things all beginning
meditators discover. And don't feel bad if the resistance doesn't fade away. Even the Dalai Lama says
he has trouble meditating, which is why he practices all the time.

Before we begin, I want to include a brief note about sitting positions, postures, and the use of
mantras, prayers, or sounds. Different teachers will sometimes argue that one specific posture or
prayer is more effective than others, but the neurological evidence disagrees. You can stand, sit on a
Zen cushion, recline in your favorite chair, or lie down. What is important is that you feel comfortable
and relaxed. The only drawback with lying down is that you might fall asleep.

Nor has any specific mantra or sacred word been proven to be better than another for obtaining
healthy neurological results. Instead, we recommend that you choose a phrase that has meaning for
you, because this will significantly enhance your practice. The brain actually “marks” these important
rituals, and thus each time you perform them, your memory circuits will guide you into the desired
state more quickly and with greater intensity.

EXERCISE 1: BREATHING AWARENESS

Some meditations use passive techniques in which the practitioner is instructed to simply pay
attention to his or her natural breathing patterns, while others use various forms of controlled
breathing: light, deep, slow, rapid, nasal, mouth, or a combination of styles. Gentler forms of
breathing enhance awareness and relaxation, while vigorous styles increase emotional intensity at the
expense of feeling relaxed. Research has shown that breathing exercises lower stress and anxiety,
improve coping skills, help people deal with substance abuse, improve their general sense of well-
being, and improve self-esteem. Breathing exercises also help people deal with problems such as
panic disorder, heart disease, and lung disease.

WHAT'S SO SPIRITUAL
ABOUT BREATHING?

In Western cultures, breathing would not be considered a spiritual activity, but in Eastern
traditions it 1s the core of spiritual practice. Why? It's partially a matter of semantics. The
Sanskrit word for breath is prana, but prana also means “life force” or “vital energy.” In the
Hindu and Taoist traditions, the breath is also a metaphor for “spirit” and “soul.” Thus, by
regulating your breath, you deepen your spirituality. Buddhism shifted the focus to the mind and



devised breathing meditations that would give you greater control over mental and emotional
states. This, it turns out, is neurologically effective. In Eastern traditions, developing
consciousness and mental control are genuine spiritual pursuits, and it all begins with the breath.

Slow focused breathing triggers the body's relaxation response.l! It also increases dopamine levels
in different parts of the brain during the first ten minutes of meditation, which explains why the

experience is pleasurable.12

Deeper breathing triggers a different neurological response and initially decreases activity in the
frontal lobes. It lowers the amount of carbon dioxide in the blood, which in turn lowers blood flow in
other parts of the brain and reduces cognitive activity. Simply put, it helps to calm your mind, so if
you have trouble turning down your thoughts, deepen your breathing as you meditate.

Deep or rapid breathing also has a stimulating effect on the limbic system, and this can trigger a
wide variety of emotional responses. If you do it for even a few minutes, it can disrupt your
consciousness in unexpected and sudden ways. For this reason, we suggest you limit deep or rapid
breathing to no more than thirty seconds at a time, then return to a gentler breathing rhythm.

In general, when meditating, we recommend that you breathe through your nose. Why? It turns out
that nasal breathing increases the release of nitric oxide in the body, and this improves the functioning

of your lungs and your circulatory system.l2 Increased nitric oxide may also assist in the lowering of

anxiety, especially in socially intense situations.!* Nasal breathing, like yawning, also serves to keep

the internal temperature of the brain in balance.l2

So let's get going with the most basic meditation practice in the world—breathing. We'll begin with
you sitting in a chair, but later you may try other postures, like sitting upright on a cushion on the
floor. If you have someone reading this to you, close your eyes; it will help you to concentrate

better.X2

1. Sit down in a comfortable chair, in a quiet place where nothing will disturb you for the
duration of the exercise. Rest your hands in your lap and uncross your legs, placing your feet flat
on the floor.

2. Now, do nothing more than pay attention to your breath. Breathe in slowly through your nose,
and notice the cool temperature of the air.

3. Now, slowly exhale through your nose. Notice the temperature as you breathe out. How
warm s it?

4. Continue to slowly breathe in and out through your nose ten times, and notice how the
sensations change. Take nice, slow, deep breaths in and out. Try not to think about anything other
than your breath.

5. If your mind wanders, don't get frustrated, just return to focusing on your breathing in and out.
Notice too how focusing on your breathing affects your thoughts. Notice each thought or feeling,
then immediately return to your breath.

6. Now, shift your focus to your chest, and feel how it rises and falls with each breath you take.
Slowly breathe in to the count of five, then slowly breathe out to the count of five. Do this ten
times and then return to your normal breathing. Notice how it has changed, and notice if it feels
different. Are you breathing slower? Or deeper? Or more shallow? How far down into your
lungs can you feel the coldness of the air? Take another five breaths and notice how the
sensation in your lungs begins to change.

7. Now shift your attention to your abdomen. Take a deep breath in to the count of five, and



watch how your chest and belly moves. Which moves first, your chest or your belly? Does your
belly expand when you breathe in, or contract? Take ten more breaths and watch how it changes
the movement in your abdomen and chest.

8. Now return to your normal breathing and listen to the sounds in the room. Do they seem more
intense? Notice how many different sounds you can hear, both inside and outside your body.
Once more, return your awareness to your body. Does it feel more tense or relaxed? Does it feel
more warm or cool? Are there any parts of your body that seem tense or uncomfortable? Just
notice the tension, and take another deep breath through your nose.

9. Now, slowly breathe through your mouth. Notice how this changes the movement of your
belly and your chest. Repeat this deep breathing ten times, counting the seconds as you breathe
in, and counting the seconds as you breathe out.

10. Shift your attention to your mouth and feel the cold air across your tongue as you breathe in.
Now feel the warmth when you breathe out. Shift your attention to the roof of your mouth, and
notice how different the temperature feels. Return to your natural pattern of breathing and notice
any differences you feel. Are you more relaxed or more tense? Do you feel more tired or awake?
Whatever you are feeling, don't judge it. Just notice it and accept it, and return to watching your
breath.

11. Now bring this exercise to a close. Slowly look around the room, turning your head from one
side to the other. Then slowly rise from your chair. Take a moment to see how you feel standing
up, and consciously breathe in and out. Slowly start to walk, and see if you can continue to be
mindful of your breath as you return to your daily routines.

You can do this whole exercise in just a few minutes or for as long as twenty to thirty minutes. The
longer you do it, the more peaceful and relaxed you will feel. This practice trains your mind to be
still, but neurologically it is in a heightened state of awareness—the perfect state in which to set
about on the tasks that you need to do. As you become more familiar with breathing awareness, feel
free to vary it in any way you like, combining it with any of the following exercises, or just watching
how your mind responds as you consciously breathe in and out.

EXERCISE 2: DEEP YAWNING

Now that you have had the experience of “mindful” breathing, I want you to compare how
yawning affects your awareness, alertness, and bodily relaxation. Even though I enticed you to yawn
in the previous chapter, I'm formalizing it here because it i1s so important for your brain. Yawning will
physiologically relax you in less than a minute, and this allows you to move more rapidly into other
meditation states. Start the exercise by doing the following:

1. Find a quiet, comfortable place where you won't be disturbed by others. Stand in a place
where your arms are free to swing side to side. You can sit, but standing allows you to achieve a
fuller inhalation.



2. Begin by taking a very deep breath and stretching your mouth wide open. As you exhale,
make a long, sighing sound. Don't worry if you don't feel like yawning or don't believe you can.
Just use your memory and fake a series of yawns. Continue faking them and pause briefly after
each yawn. By the fifth or sixth one you'll feel a real one coming on.

3. Pay close attention to what happens in your mouth, your throat, your chest and belly, and
don't be surprised if your eyes start watering,
4. You should allow yourself about twelve to fifteen yawns with a few seconds pause between

each one. The total time for this exercise should be about two minutes.

If you have trouble yawning, get together with a family member or friend. Yawning is a
“contagious” activity, for if you hear and see someone else yawn, it will neurologically stimulate the
same response in you.

Conscious yawning generates a deep sense of relaxation, calmness, and alertness, and as we
detailed in the previous chapter, it stimulates a unique circuit in the brain that enhances self-reflective
consciousness, the key to any contemplative or spiritual practice. Yawn before you tackle a difficult
problem, and yawn when you find yourself in a conflict with another person. If you do aerobic
exercises, yawn at various times and you may feel an immediate improvement in motor coordination.
Yawning will help reduce stress, literally in a matter of minutes.

EXERCISE 3: THE RELAXATION RESPONSE

Dr. Herbert Benson at Harvard made this meditation famous thirty years ago, and it is one of the
most researched techniques in the world. Today it is used in hundreds of stress reduction programs

throughout the country, generating neurological and psychological states of serenity and health.1® You
simply focus on a word, phrase, or mantra—Ilove, peace, God, om, etc.—that makes you feel happy,
peaceful, or calm, and you repeat it as you breathe slowly and deeply. Or, if you prefer, you can
recite a brief passage from a sacred text.

What matters is that you find it personally meaningful and relaxing, not which religious tradition
you choose. In one intriguing study, equal benefits were obtained by those who used “om mani padme
hum” (Buddhism), ‘“Rama, Rama” (Hinduism), “Lord have mercy (Christianity), or ‘“Shalom”

(Judaism).1Z In fact, mere repetition of any positive phrase will reduce stress, anxiety, and anger

while simultaneously improving one's quality of life.!® This exercise has been adapted from Dr.
Benson's work:

1. Find a comfortable place to sit where you won't be disturbed, and close your eyes.

2. Take several deep breaths, and as you exhale, silently, or with a whisper, say a word,
phrase, or sound that gives you a feeling of serenity or joy (peace, love, slow down, relax, om,
God, etc.).

3. Stay with your breathing and the repetition of your personal mantra. Repeat the mantra



slowly with your breathing for about ten to twenty minutes.

4. If unwanted thoughts or feelings intrude, acknowledge them and let them go, returning to the
repetition of your mantra. Don't try to achieve a particular goal or state; just keep focusing on
your word for the full ten to twenty minutes.

5. When you finish, sit quietly for a few moments and then open your eyes. Notice how you
feel, yawn three times, and slowly move about the room.

If you do this exercise once each day, you will notice, in just a few weeks, significant shifts in your
awareness and behavior. You'll feel calmer, less anxious, and more receptive. You may even find, as
Benson's research uncovered, that you lose some of your desire to smoke, drink, or overeat. Feel free
to change your mantra as often as you like, paying attention to how different concepts affect your
awareness in different ways.

EXERCISE 4: PROGRESSIVE MUSCLE RELAXATION

Some people have a very difficult time using their mind to relax their body, so I often recommend
this technique, which was developed in the 1920s by the American physiologist Edmund Jacobson. I
call it the “heavy artillery” of relaxation training because it is particularly effective with people who
are unusually tense. It is useful in reducing stress and anxiety, helping with pain, fibromyalgia, heart

disease, and a variety of neurological, psychological, and physical disorders.” It has also been

effective to help people relax before operations, and it speeds up post-operative recovery.2
Progressive muscle relaxation was the first technique I ever tried on other people. When I was in
junior high school, I did a report on progressive muscle relaxation, so I experimented on my whole
class. They all loved it, and one person even fell asleep (but then, that wasn't so unusual in my
school). Which reminds me: Many people report that this exercise, when practiced before going to
bed, helps them fall asleep. In fact, studies have shown that progressive muscle relaxation is just as

effective as taking a variety of sleep-inducing medications.2l And if you pair it with music, the effects

appear to be enhanced.?2

Progressive muscle relaxation is easy to do. Essentially you tighten and then relax each muscle
group in the body, and in between you take a nice deep breath or yawn. The exercise is best done
lying down, on a thick carpet or mat, but you can do it in any large well-padded chair. I also
recommend that you have someone read this to you if you are especially tense, or make or purchase a
recording. But for now, try to do as many steps as possible as you read. If the deep breathing makes
you dizzy, take smaller and shorter breaths.

1. First, take a deep breath, hold it as long as you can, then breathe out as much air as possible.
Again, hold your breath as long as you can before inhaling. Repeat this five times.

2. Next, take a deep breath in, and as you do this, tense all the muscles in your body, from head
to toe, and hold it as long as you possibly can (most people can do this for about ten to twenty



seconds). Then relax everything, expelling the air from your lungs. Do this three more times.
Then breathe out and relax all the muscles in your body.

3. Take another deep breath, and starting at the top of your head, tighten up all of your face, then
let it go as you breathe out.

4. Breathe in deeply, scrunch up your forehead and hold it for five seconds. Then release,
breathing out.
5. Breathe 1n, tighten your mouth and jaw, hold it for five seconds, and release as you breathe

out. Now stretch your mouth open as wide as you can. Hold it for five seconds, and release.
Take another deep breath and yawn, and release all of the tension in your face.

6. Take a deep breath in, pull your shoulders up toward your head, and tighten all of the
muscles in your neck. Hold for five seconds, then push your shoulders way down as you exhale.
Slowly roll your head from side to side as you fully and completely relax.

7. Take another deep breath in and tighten your arms and your hands. Clench your fists tightly
and hold them tight for as long as you can. Breathe out and relax your arms and hands. Breathe
in, push your arms into the chair or floor, hold for ten seconds, and release, breathing out. Shake
out your hands and arms, then take another deep breath. Yawn, and take a few moments to sense
the relaxation in your upper body and face.

8. Next, take in a breath and tighten your abdominal muscles. Hold it for a count of ten, then
relax, pushing all the air out of your lungs. Push your stomach out, pull it in, push it out again,
and then let all of your tension go. Repeat the pushing and pulling ten times.

9. Take another deep breath, and tighten your buttocks. Hold it as long as you can, then breathe
out and relax. Breathe in, tighten your upper legs, then quickly relax as you breathe out. Breathe
in, tighten your calves, hold for five seconds, then release. Breathe in again, scrunch up your
toes, hold, and release, then stretch them upward and apart as you slowly breathe out all the air
in your lungs. Now shake your feet and legs as fast as you can for another ten seconds, then rest.

10. Yawn, and spend a few moments feeling the relaxation flowing through your legs. Once
more, take a huge breath in, tighten your entire body, hold for ten seconds, then release as you
force all the air out of your lungs.

11. Do a body scan: Feel how relaxed your face is ... then your neck ... your shoulders ... your
arms ... your chest... your abdomen ... your back ... your legs ... and finally your feet. Lie there
for a few minutes and gently stretch.

12. When you feel ready, slowly stand up, and slowly walk around, feeling how each part of
your body moves. But take it easy for a few minutes—you are very relaxed at this point, and
your consciousness may be in an altered state of awareness.

EXERCISE 5: VISUALIZATION AND GUIDED IMAGERY

Even if you don't think you're good at visualization, your brain is built to envision virtually every
thought it has. Even abstract notions like peace are first processed unconsciously within the visual
centers of the cortex. As I've said before, the more you visualize a spiritual or emotional state, or a



specific goal in life, the easier it will be for your brain to bring that intention into your inner and outer
reality.

Guided imagery simply refers to the process of using pleasant visions and memories to induce a
deep state of relaxation, and it has been proven to be very effective in reducing pain.2 It effectively
lowers anxiety and depression in people before and after they undergo a medical or surgical

intervention,? and if you visualize a positive outcome prior to surgery, you'll have a better

recovery.2 Guided imagery and visualization will even buffer the effect of stress on the immune

system, making you less susceptible to viral infections.2

In a recent brain-scan study I just completed, guided imagery reduced the symptoms of patients
suffering from post-traumatic stress disorder by lowering activity in the emotional centers of the brain

and raising activity in the areas that allow us to voluntarily control our feelings and thoughts.2 Thus,
guided imagery techniques can help individuals deal with trauma, as well as a variety of physical and
mental illnesses. In fact, a recent fMRI study conducted at Yale University found that visualization
and guided imagery stimulate almost the exact same areas in the brain that our meditation subjects

activated when doing Buddhist, Christian, and yoga meditation techniques.28

To experience the benefits of visualization, choose any place—imaginary or real—that feels
beautiful and relaxing: a beach, a mountaintop, a waterfall, a sailboat on a lake. Now, pretend you're
watching a movie. Can you see yourself there? Can you slowly turn around and visualize the tiny
details on the ground and in the sky? If you're at work and feeling especially pressured and tense, you
can take a three-minute “vacation” to calm the neural dissonance in your frontal lobes by simply
recalling a pleasant memory. If you wish, you can visualize a loved one, or a romantic scene. Let your
fantasies take you to wherever they want to go. And, if you find that you have trouble visualizing,
yawn a dozen times, because it stimulates an important part of the self-visualization process in your
brain. Remember, imagination is what the brain does best, and pleasurable fantasies are like desserts,
but completely calorie-free.

See how well you can visualize the following scenario, commonly used in self-hypnosis, guided-
imagery therapy, and stress-relaxation programs. And remember, the slower you read, and the slower
you speak, the more physiologically relaxed you'll become.

1. Find a quiet place to lie or sit down. Close your eyes and take five deep breaths, followed
by four or five yawns.
2. Take another deep breath and visualize yourself lying on a warm, sunny beach. Feel the sun

radiating through your skin and warming the muscles underneath. Feel yourself sinking into the
warm, soft sand as you become more and more relaxed. Take another deep breath and feel
yourself melting into the beach. Stay with this image for two or three minutes, and let your
imagination take you wherever it wants to go.

3. Now, imagine yourself walking through a thick, humid, tropical forest. Take a deep breath
and feel the warm damp air blow across your face. Visualize the path, surrounded by lush, green,
tropical plants. Can you hear the birds chirping quietly in the trees? What do they sound like?
What do they look like? What colors do you see?

4. As you walk down the path, you come around a bend. There, in front of you, is the most
beautiful waterfall in the world. Watch how the water spills down the side of the mountain, over
the rocks, and into a crystal clear pool of water.

5. Now step into the pool. Take a deep breath and feel the warm tropical water washing over



your feet as you slowly step into the waterfall. Feel the clear, warm water gently flow over your
head, washing away all of your tension and cares. Take three deep breaths, and with each
exhalation, let the water wash all of your worries away.

6. Now feel your body melting into the pool. As you breathe in deeply, you feel yourself turning
into a stream. As you and the water become one, you begin to slowly flow down the stream. Feel
the sun shining overhead as you float down the river, far, far away from all of the tensions of the
world. Watch where the river takes you, and continue the inner journey as far as it wants to go.
When your journey is finished, notice how relaxed you feel.

When creating your personalized “vacation,” or when guiding a friend through these visualizations,
remember to use repetitive words and phrases that evoke relaxation: warm, soft, deep, heavy, etc. For
example, tell yourself that you are “feeling more and more relaxed ... going deeper and deeper into
relaxation ... arms feeling warm and heavy and relaxed...” The repetition lulls you into a trancelike
state of peace.

You can even use visualization and guided imagery with your children. At the pain management
clinic at Children's Mercy Hospital in Kansas City, researchers found that a combination of guided
imagery and progressive muscle relaxation was more effective than breath-based relaxation

techniques when working with children who suffered from abdominal pain and discomfort.2? This is
why, to achieve the greatest effect, we recommend that you combine as many techniques as you feel
comfortable with.

Visualization is an important aspect for setting any goal, since much of your unconscious brain is
oriented around a visual construction of the world. If you want to do better in sports, many studies

have confirmed that visualizing your performance actually improves your game.3? The same is true for
work. If you visualize a possible solution to a problem, the problem is more easily solved because it

specifically activates cognitive circuits involved with working memory.3!

Visualization helps us distance ourselves from a disturbing memory or problem, yet it
simultaneously brings us closer to our desires. Thus, if you envision a sacred or spiritual symbol, it
reinforces your religious beliefs. You can visualize yourself being a better golfer, or you can envision
yourself as being a more ethical person, but in either case, your neural connections will help you
actually achieve those goals.



MEDITATION AND PRAYER

The five exercises we have just described represent the core elements for remaining relaxed and
alert. But we want to encourage you to go further by incorporating one or more of the following
traditional meditation techniques, because they can make profound and permanent changes in your
consciousness and your fundamental perceptions of the world. Our research has shown that they
enhance memory, cognition, and attentiveness. Most important, they significantly lessen stress.

Three of the meditations below—Centering Prayer, Walking Meditation, and Sitting with the
Demons—are variations of what are sometimes called “mindfulness-based” meditations.
Mindfulness-based exercises have been widely studied and found to help people with depression,

anxiety, high blood pressure, psoriasis, trauma, eating disorders, substance abuse, and a variety of

psychopathological behaviors.*>

In fact, most forms of meditation and intensive prayer practices have helped people with a wide
variety of psychological and physiological problems, including attention deficit disorder, liver
disease, HIV, and cancer. Obviously, meditation practices were not originally developed for these
purposes. Instead, they were designed to create feelings of self-awareness, peacefulness, compassion,
and spiritual enlightenment.

Research suggests that meditation consistently takes the practitioner into deep states of
consciousness. When compared to everyday awareness, the brain, during meditation, is operating in
an unusual way. And, since the underlying mechanics of meditation are theologically neutral, it can be
integrated with any religious doctrine or creed, or used in schools to improve social cooperation and

cognitive performance.*®

Today, meditation comprises a huge group of practices that range from the deeply spiritual to the
completely secular. Some meditation practices involve the repetitive focus on a particular object,
while others involve the neutral observance of the thoughts and feelings produced by the mind. There
is even a technique called “emptiness meditation,” which we will go into later.

Most meditations begin by calming the mind through relaxation, breath awareness, or maintaining
one's focus on a specific object or thought. Then they progress to the more complex strategies of
watching one's feelings and thoughts. In advanced stages, different meditations might focus on a
variety of philosophies or esoteric goals (developing forgiveness, enhancing sensuality, dissolving
the self, merging with the cosmos, expanding consciousness, becoming one with God, etc.).

In fact, there are so many meditation techniques to choose from that the trick is to find the one that
resonates best with who you are and what your specific goals might be. A meditation that is
spiritually based might be great for a religious person but not an atheist. Some people might like
meditations that involve movement (like yoga), while others may prefer a meditation that integrates
mantras and prayers. So if you try a meditation program and don't like it, don't reject the other types.
Somewhere out there is the perfect one for you. Pick one that is consistent with your personal, ethical,
and spiritual beliefs, and integrate those beliefs into every exercise you do. And if you choose to
work with a meditation teacher, make sure that his or her underlying philosophy is consistent with
your Own.



EXERCISE 6: CANDLE MEDITATION

This first exercise is considered a concentration meditation, and neuro-logically, it is designed to

interrupt the endless stream of chaotic thinking that normally occurs in the frontal lobe. Ideally, you
should do this in a darkened room, but that isn't essential.

1.

Begin by placing a candle that will burn for fifteen minutes in a safe holder, on a dining room
table or coffee table, close to a comfortable chair. Smells can augment meditation experiences,
so a scented candle may be used. Sit down, with feet flat on the floor, with a lighter or matches
in your hand.

Take a few deep breaths and yawn, just focusing on the unlit candle. Then, in slow motion,
light the candle, and take another deep breath. Slowly put the lighter down, and sitting up
straight, begin to gaze at the candle. Blink as little as possible.

Bring your focus to the flame. Let it fill your entire consciousness as you observe how it
dances and flutters. What colors does it make? Does the flame grow taller, then retreat? Keep
watching all of the qualities of the flame for three or four minutes.

If interruptive thoughts come into your mind, just let them be there, acknowledge them and let
them go, and bring your focus back to the candle flame.

Now close your eyes and visualize the flame in your mind. Watch how it dances and flutters
in your imagination. If the image of the flame fades, open your eyes, study the flame, then close
your eyes again. Keep doing this until you hold the image of the flame in your mind for five
minutes with your eyes closed.

That's it! It's simple, powerful, and enjoyable. Each time you do the meditation, try to extend the
time. In some practices, you use your imagination to become one with the candle. To do this, you
imagine the flame coming closer and closer to your closed eyes. Then you imagine that you're inside
the flame.

In another variation, you imagine the flame burning away all of your thoughts, desires, and
problems: anger, stress, impatience, greed, etc. You can also use other objects—a pretty rock or a
crystal, an autumn leaf, or even the food on your plate—to immerse your attention upon. Breathing
meditations teach you to become aware of your inner state and body, whereas object meditations, like
this candle exercise, train your mind to become more observant of the outside world.

EXERCISE 7: THE CENTERING PRAYER

When we brain-scanned a group of Franciscan nuns, they used the Centering Prayer, a

contemplative method first described in the fourteenth century text The Cloud of Unknowing.33
According to Friar Thomas Keating, one of three Trappist monks who reintroduced this technique to



the Christian community in the 1970s, it brings the practitioner “into the presence of God” by

“reducing the obstacles caused by the hyperactivity of our minds and of our lives.”3

This meditation is very similar to various forms of Eastern contemplation, and as we discovered in
our lab, the neurological effects of the Centering Prayer are nearly identical to the mindfulness
practices in Buddhism. It 1s also similar to Benson's relaxation response, which I described before,
but the goal is different: to feel connected, immersed, and unified with the conceptual object of your
contemplation. The nuns’ goal was to feel closer to God, but the Buddhist practitioners wanted to
experience pure consciousness—an intense state of awareness of the world.

In a Centering Prayer, like other forms of mindfulness meditation, you are not concentrating on a
single object or thought, nor do you repeat an expression or a phrase. Instead, you allow your mind to
reflect on all the qualities associated with a particular idea, and you allow the thoughts and feelings
to freely flow through your mind, taking you where they will.

As you engage in this form of meditation, you don't try to analyze the experience. You just let it
unfold. There is no specific goal other than observation. You don't try to make your mind blank, and
you don't even aim for peace.

For the purposes of this book, I have slightly modified the Centering Prayer so it may be
incorporated into any secular or spiritual tradition. The original version, as developed for Catholic
practitioners, can be found at www.centeringprayer.com. Begin by finding a comfortable place to sit
where you will not be disturbed for twenty minutes.

1. First, identify what your objective is (finding inner peace, experiencing compassion for
others, receiving the gift of God's presence, etc.). Or, if you prefer, pick a particularly
meaningful quote, poem, or passage from a book.

2. When you have found a concept or passage you wish to explore on a deeper, intuitive level,
sit down in a comfortable chair. Close your eyes, breathe slowly and deeply, and make sure all
of your tensions are gone.

3. Now focus your awareness on your selected object of contemplation. Do not repeat any
words or expressions to yourself. Just be aware of all the thoughts, perceptions, feelings,
images, and memories that your contemplation evokes.

4. Notice how you are feeling. Are you happy? Joyful? Sad? Now bring your attention back to
your goal, and again watch what feelings and thoughts emerge.

5. If your mind wanders too far away, gently return your awareness by taking several deep
breaths, bringing your focus back to your goal, phrase, or prayer. Again, let your thoughts take
you wherever they want to go.

6. If the object of your contemplation becomes vague or disappears, simply watch what
happens next. Don't “do” anything or “make” anything happen—just let the experience naturally
unfold. After several minutes return again to the object of your contemplation. Do not choose to
focus on a different phrase or prayer. Instead, let the contemplation work on you.

7. Continue this process for a minimum of twenty minutes. Then slowly open your eyes. Remain
silent for two more minutes while you take slow, deep breaths and yawns.

It is helpful to have a muted timer to let you know when twenty minutes have passed. During long
meditations, you will notice pains, itches, twitches, and periods of restlessness. Observe them the
best you can, but if you feel impelled to move around or scratch, give yourself permission, then take
several deep breaths and return to the meditation practice.


http://www.centeringprayer.com

The worst thing you can do in meditation is to critically judge your performance—and yet you'll
find that there's a critical voice inside of all of us that is constantly judging every little thing we do.
Meditation practice teaches us how to be accepting of who we are, of our weaknesses as well as
strengths. Remember: Self-criticism stimulates the amygdala, which releases myriad stress-provoking
neurochemicals and hormones.

EXERCISE 8: WALKING MEDITATION

Another important step (literally!) of meditation is to bring your awareness and relaxation into the
world through action. By walking and focusing on your breathing—along with an awareness of the
world around you—you can achieve a very calm and balanced state of mind. In particular, this state
allows you to actually experience the world in a very pleasant and engaging way. You'll even
perceive the world more intensely than in your usual state of mind. Since walking is a well-
established technique for enhancing physical fitness, walking meditation has the added benefit of
providing a mild form of exercise, which may be especially beneficial for people with heart and lung

disease. There is even evidence to suggest that it can enhance memory, attention, and quality of life,3>

as well as delaying the effects of age-related disorders.2® Since we all have to walk at least a few
minutes every day, why not make it a part of your daily brain-enhancement program? All you need to
do is to bring attention to the act of taking a single step.

The following exercise integrates a traditional Buddhist walking meditation with Moshé
Feldenkrais's “awareness through movement” techniques. Feldenkrais's work is, in essence, a
mindfulness meditation, and research has shown it to be effective for reducing pain and enhancing

mood, self-awareness, and overall health.3’ In fact, just imagining that your movements become more
flexible significantly increases the flexibility and coordination in that part of the body you are

focusing on.2® Why? Because the motor cortex is highly interconnected with the imagination-

processing centers in the frontal, occipital, and parietal lobes.®2 In other words, our thoughts and
behavior are inseparably intertwined.

The exercise appears simple, but it really requires concentrated attention and awareness, so watch
out for that inner critic who is always in a rush. However, if you experience any balance or
coordination problems, do not try this exercise without assistance from a friend.

l. First, find a place where you can walk for about ten or twenty paces. A long hallway will
do, or a lawn or open park, but try to find a quiet and pleasant spot, like a garden.

2. Stand up (you can hold this book in your hands as you follow these instructions) and gently
shift your weight back and forth between each foot. But take your time. Notice at what point the
heel of one foot comes off the ground, and notice how your weight shifts onto the various parts of
your other foot. Do you have more weight on the balls of your feet, on the side, or on your heel?
Continue to shift your weight back and forth for at least sixty seconds.

3. Now slowly shift your weight forward and backward, and notice what happens in your toes.



What does your big toe do as you move? Your little toe? Repeat this for another minute.

4. Continue to shift your weight forward and backward, but turn your attention to the part of
your body that makes you shift. Is it in your ankles? Your calves? Your hips? Notice how hard it
is to identify where the movement comes from, and continue to rock for another minute.

5. Next, in slow motion, begin to take a single step forward. But only lift your heel a couple of
inches. In which muscle does the step begin? In your foot, or leg, or knee? Raise your heel ten
times.

6. Now change to the other foot and lift your heel another ten times. Notice how different it
feels. Shift your attention to your knee, and notice how it feels.

7. Slowly, very slowly, lift your foot a few inches from the ground, and pay attention to the
subtle body adjustments that must be made for balance. Lower your foot and raise the other foot
two inches. Continue to alternate twenty times as you study which parts of your body are
involved. What happens in your hips? How much does your body sway? How does it make you
feel to move so slowly and deliberately? Notice any judgments, take a deep breath, and let them
go.

8. Now begin to take slow steps forward, four steps with every breath in, four steps with every
breath out. After a few minutes take three steps with each inhalation and exhalation. Do this for
another two minutes, then try taking only two steps as you slowly breathe in, and two more steps
as you exhale. Practice integrating your breathing with your walking for the next five minutes,
walking as slowly as you can.

9. When you reach the end of the hall or yard (or after about twenty steps), turn around in slow
motion. Take two minutes to turn around, watching how your balance works, then slowly walk
back to where you began.

At first, each step will feel uncoordinated, but as you become aware of how your feet, legs, hips,
back, and shoulders move, your steps will become more fluid. This is an ideal exercise to do after a

sitting meditation, and for many people it's so intriguing that they can do it for a half hour or more.*Z
The longer you practice, the more you'll become aware of the texture of the ground, the colors of the
grass, the sound of people talking, and the exquisite movements of your body. Whatever you perceive,
focus on it, and then come back to your breathing and take another step.

And don't forget to smile while you walk. As the Buddhist teacher Thich Nhat Hanh said, “Your
half-smile will bring calm and delight to your steps and your breath, and help sustain attention. After
practicing for half an hour or an hour, you will find that your breath, your steps, your counting, and

your half-smile all blend together in a marvelous balance of mindfulness.”*

To fully appreciate the power of walking meditation, do it with your partner or a friend. With just a
little practice, you'll find that you can take your relaxation with you anywhere. From a spiritual
perspective, walking meditation also encourages you to bring your inner values into play with the
world, thus helping you experience daily life with greater depth and unity.

EXERCISE 9: MEMORY ENHANCEMENT



The meditation that our memory-impaired patients used (see Chapter 2) is more of a concentration
and repetition ritual than a form of mindfulness. It includes four different sounds that are sung, not

said, and while this happens, you touch different fingers with each sound. The addition of movement

and singing to any meditation appears to significantly enhance the brain's performance.tl

Neurologically, there are both similarities and dissimilarities to other forms of meditation, which is
not surprising, considering that it uses a complex movement ritual (a mudra, in Eastern terms) that
activates a variety of motor and cognition centers in the brain. Our research suggests that the more
complex you make your meditation, the more you enhance additional functions in the brain. Indeed,
there are some esoteric meditations, like those practiced by the Sufi whirling dervishes, that require
so much skill we would expect to find very enlarged circuits in distinctive areas of the brain.

Our subjects sang the sounds sa, ta, na, and ma as they touched each of their fingers with the
thumbs of each hand. Take a moment and try it now, but don't be surprised if you feel a little odd at
first. I did when I first tried it, and so did some of our patients. Touch your thumb and index finger
when you say sa, your thumb and middle finger when you say ta, your thumb and ring finger when you
say na, and your thumb and pinky when you say ma. Now you are ready to begin.

In the Kirtan Kriya tradition, each sound has a specific meaning that relates to the overall cycle of
life or existence, but when we taught our memory patients, we did not emphasize the spiritual
meanings of the sounds. Based upon an overview of mantra meditation research, it is not certain if the
meanings have an effect on the neural enhancement of cognition. Thus, you are free to substitute any
other sound or word that has meaning to you. But for the moment we'll teach you the technique in the
same way we instructed our subjects. In our study, the sounds were sung out loud to the notes of A, G,
F, and G (you can find them on a piano, guitar, or other instrument). However, different spiritual
traditions sing this meditation using different notes. Singing, by the way, stimulates the anterior

cingulate,*2 which plays an important role in memory formation and cognition.

—

Start by finding a comfortable place where you can sit upright with good posture. Take two

minutes to focus on your breathing, watching how your chest rises and falls.

2. Begin singing the sounds sa, ta, na, ma while you touch your fingers in succession on both
hands. Continue for two minutes.

3. Next, repeat the sounds in a whisper while continuing the finger movements. You can still
sing it, but just in a whisper. Do this for another two minutes.

4. Now, repeat the sounds internally. Say them silently to yourself while continuing the finger
movements, and do this for four minutes.

5. Repeat the sounds in a whisper for another two minutes as you continue to touch your fingers
on both hands.

6. Finally, sing the sounds out loud for the final two minutes as you touch your fingers in

succession. Then rest and pay attention to how you feel.

Will your memory improve? Our research suggests that eight weeks of practice creates at leasta 10
percent improvement. However, since other meditation studies have shown a wide range of cognitive
enhancements, we suspect it is the underlying nature of meditation itself that works—intention,
relaxation, and awareness—and the willingness to practice every day.

Since complexity is an important key to neural enhancement, we recommend that you create
variations on this meditation. Mark, for example, used the basic structure to hike in the mountains. He



chose four words—peace, happiness, compassion, and joy—and touched each finger as he said the
words out loud as he walked. Then he took each word and spelled them out on his fingers. With
peace, after he touched his four fingers for the first four letters, he touched his first finger again for the
letter e. Then he spelled it again, starting with the second finger. If you try it, you'll see that it requires
intense concentration, but that too is key to making neurological changes in the brain. The point [ want
to make is that you may modify any meditation to suit your interest or needs, and it can still enhance
the overall functioning of your brain.

EXERCISE 10: SITTING WITH YOUR DEMONS

Anger and chronic negativity are cognitively, emotionally, relationally, and spiritually
destructive. In fact, no other emotion is more difficult to control, or more likely to interfere with your
meditation practice, than anger. So I want to offer you several meditation and visualization techniques
to help transform irritability into love.

Anger is a defense we are born with, but it is an enemy to dialogue, empathy, and trust. Until it
subsides, we cannot negotiate or communicate our needs, nor resolve a conflict with ease. In
relationships, anger seems to pose a double bind: If we express it openly, we stimulate defensive
neural circuits in the other person. Thus, whoever gets angry first (even if it is disguised behind a
false smile) will lose the argument, even if that person's position was right. The only way out of this
dilemma, the experts say, is to become intimately familiar with this destructive emotion and its many
hidden forms: jealousy, pessimism, prejudice, cynicism, sarcasm, criticism, selfishness, etc. We have
to watch it and study it—in other words, meditate on it—if we want to uncover the feelings it may
hide. As Steven Levine wrote:

Rather than pushing [such feelings] down or spitting them out, we can let them come gently
into awareness. We can start to give them space, to get a sense of their texture, of their voice, of

their inclination. We begin to investigate the nature of the anger instead of getting lost in my

anger.t3

When dealing with anger and frustration, researchers have found that meditation, imagining volatile
scenarios, and deliberately suppressing negative thoughts were equally effective in diffusing anger.*

Deliberately substituting positive thoughts for negative ones is another effective strategy.*>
If the anger is not severe, you can use mindfulness meditation to work through this destructive

emotion.2¢ When we meditate upon the demons within, we become more observant and relaxed,
allowing us to go deeper into our emotions without losing control. Thus, we can safely acknowledge
our anger with greater detachment and clarity, and without expressing it to others. It may feel good at
the moment to express anger openly, but hundreds of converging studies in psychology and
neuroscience now confirm that the expression of anger only generates more of the same.

The only trick is to remember to meditate when you are angry, because anger interferes with nearly



every cognitive process in the frontal lobes. That's why we want you to try this exercise now, when
you're not angry, so it will be in your memory when you find yourself caught up in irritability, self-
criticism, or frustration toward someone else. As with the other exercises, find a quiet place to sit,
where you will not be disturbed by others or by the phone.

1. Take ten deep breaths, even if you don't feel like it, followed by ten fake or genuine yawns.

2. Recall a time from the past when you were very, very mad at a specific person. Picture the
person's face in as much detail as you can, and spend a minute thinking about the things that made
you angry. Take three more deep breaths and deepen the intensity of the memory. Tighten your
jaw, tighten your fists, hold them for ten seconds, and then let them relax.

3. Allow yourself to remember the feelings of anger that you felt inside. Where do you feel the
anger now? In your head? Your chest? Your belly? Take a deep breath and let your emotions
take you in any direction they want, watching with detachment.

4. Observe your feelings as if you were watching a movie. Notice each feeling, and label each
one with a simple word or phrase: “I feel angry and hurt,” or simply, “Anger ... doubt... hurt.”
Say it out loud, then let the feeling go and return to your breathing. Watch what the next feeling is
and give it a label. Then let it go. Do this for three minutes, and after each minute of observation,
note how you are feeling, then take a deep breath and yawn. The internal dialogue might sound
something like this: “Anger—anger—sadness—pain—I feel like running away—I want to lash
out and hit—I want to run away—I don't care that I'm angry—this meditation is stupid—I'm not
getting anywhere with this—now I'mreally sad—abh, the feeling is fading—no, it isn't...”

5. If your mind wanders to some other topic, simply take another deep breath and refocus on
your angry memory. Notice if your feelings begin to change, but do not judge yourself.
6. Next, ask yourself if you have ever felt this kind of anger before, and make a mental “list” of

all the times you can recall. Is there a person from kindergarten whom you can recall being angry
at? Visualize that person and say his or her name aloud, if you recall it. Then do the same thing
with first grade, second grade, third grade, fourth, fifth, sixth, seventh, and eighth. Then high
school: How many people do you recall being angry at when you were an adolescent? Say their
names, take a deep breath, and let the memories and feelings fade away.

7. Now shift your attention to your family. Recall an instance of anger toward your mother, your
father, a sibling, Take another deep breath and let these memories fade away.

8. Think about the last time you got angry. With whom? About what? Remember how you
reacted. How does it make you feel now? Once more, take a deep breath and let those feelings
go.

9. Yawn five times and note how your feelings have changed. If the anger is still there, don't
judge it, condemn it, or condone it. Just accept it as a natural feeling inside.

The next time you feel angry toward someone, set aside ten minutes and improvise on the exercise
above. Visualize the person's face. Watch where in your body you experience the anger, and use your
breathing to explore all the memories of anger associated with that individual. For some people this
may take far longer than ten minutes, but it's important to see how deep they run. See 1f the anger you
feel reminds you of different people in the past, and take a few minutes to make a mental list of their
names.

Often your anger will subside by observing it, but sometimes negative feelings run very deep, and
they will not go away by meditating on them. But that is okay, because the practice trains your mind to



slowly disconnect from your feelings. Simple observation is a frontal lobe activity, and the more you
activate your frontal lobe and anterior cingulate, the more you'll decrease activity in the limbic areas
that generate anger and hurt.

When dealing with difficult people in your present life, you may find it helpful to set aside a few
minutes every day to practice this meditation in conjunction with the forgiveness meditation you will
shortly learn. If you choose to meditate on the roots of your anger by simply watching where your
thoughts and feelings go, in a few days or a week you should notice a distinct difference in how you
emotionally process your anger. In fact, you might find that underneath the anger are other strong
feelings, like hurt. Use the same structure I just taught you and substitute the new feeling for anger.

If you find yourself stuck in anger, I recommend that you do some form of aerobic exercise—you
can even run around the block—until the anger subsides. It's almost impossible to stay angry when
you're exercising, because any form of cardiovascular workout strongly activates frontal lobe

circuits. Indeed, it may be the best and most reliable mood enhancer in the world.*Z

But meditation does something that exercise fails to do. It trains your mind to recognize the
hundreds of subconscious thoughts associated with every mood. You start to understand how feelings
work. By passively observing your emotions, you disengage from them, and this allows for a calmer
mental state to take over. As far as we can tell, only human beings have the power to use their frontal
lobes to quash destructive feelings and thoughts. And that is one of the most important lessons that
meditation has taught.

EXERCISE 11: THE IMAGINARY FIGHT

When dealing with anger, it helps to have an arsenal of peacekeeping weapons on your side, and
research has found that having an imaginary fight will interrupt anger, and thus keep it out of your

dialogue with others.®® In fact, if you have an imaginary fight with someone you're angry at, you can
discover what will and will not work, at least when it comes to getting what you want. Try this
exercise the next time you feel angry at your partner, your child, or a friend, but for now—assuming
you are not particularly angry with anyone—just recall an unresolved conflict from the past.

1. Visualize the person you were (or are currently) angry with. Scrunch up your face into a
frown, and using your imagination, visualize the most unpleasant encounter you can: nasty
expressions, a terrible fight, a screaming fit, or a cold, demeaning stare-down. Watch your
visualization like a movie. Act it out in your imagination scene by scene. Imagine them insulting
you, and respond by being as mean as you can. Let the spontaneous fight take over, and watch
where it eventually leads. How does it end?

2. Next, think about the way you would normally confront this person. Say, in your mind,
whatever comes to your mind. Yell at the person, or decide to talk in a firm tone.

3. Now imagine how that person responds. Ask yourself if that was the response you wanted to
hear. If not, then repeat Step 2 by saying something different. How does your imaginary partner



respond now? Keep repeating this step until you imagine how you can get the other person to
respond the way you would like.

4. Finally, visualize the ideal encounter between you and the person toward whom you feel
conflict. What could you say to make them relax and be open to your view? Play it out in your
imagination, and see how your imaginary partner responds. Ask yourself: “Is it possible to
actually interact with this person in real life?”” If the answer is no, repeat this step again.

Usually, this exercise will help you quickly find a strategy that is likely to succeed when you
actually confront the person you are having a problem with. Most people, when they're angry, don't
take the time to do this, but if you turn it into an imaginative exercise, logic and reason will eventually
win out. Thus, by using one's imagination, you can resolve many conflicts before they actually occur.

A suggestion: Whenever you confront a person about something that bothers you, begin with a
genuine compliment. Otherwise, the other person will probably be on the defensive, and if so, your
strategy may fail. Also, slow your speaking down; it will significantly decrease the blood pressure
and muscle tension in both your and the other person's body.

EXERCISE 12: SENDING KINDNESS AND FORGIVENESS TO
OTHERS

After you have interrupted your anger, I want you to do one more meditation before you engage
with any person who has upset you. It is simple to do, but you'll be surprised at the amount of
resistance you may feel, even if you're not feeling angry. In fact, it may be the most difficult—yet most
important—meditation in the world. It is part of most mindfulness training programs, and
interestingly, it is also the cornerstone of every major religious tradition: the golden rule of loving
your neighbors as you would love yourself.

But the Buddha and Jesus went one step further: They recommended that you practice forgiveness
by loving your enemies as well. Gandhi, when counseling a Hindu whose child was killed during a
religious war, suggested that the man adopt an orphan, but he was told to raise the child as a Muslim.
I know few individuals who would have the fortitude to follow Gandhi's solution for alleviating
religious hatred, but it does not dismiss the importance that forgiveness plays when it comes to getting
along with others.

Forgiveness improves family relationships,®? decreases depressive symptoms while enhancing

empathy and life satisfaction,?? and it can heal a wounded romantic heart.2! Even the act of choosing
to replace an unforgiving attitude with a forgiving one affects the peripheral and central nervous
systems in ways that promote physical and psychological health.?2 In addition, most forms of religious
involvement increase your capacity to be forgiving,> and so does meditation.

Take a moment to think about the person you hate the most, and imagine sending him or her love.
It's not easy, is it? Most people would find it repugnant to think kindly about a psychopathic murderer,
yet research has shown that victims of violent crime and war who can forgive their perpetrators have



decreased anxiety and depression, while those who can't forgive are more inclined toward

psychiatric disease.>*

There are hundreds of books written on forgiveness, but the following meditation exercise stands
out as my favorite.

1. Begin by sitting quietly. First, send love to yourself by repeating the following prayer ten
times, out loud, or silently to yourself:
o May I be happy.
o May I be well.
o May I be filled with kindness and peace.

Notice how it makes you feel. If you feel uncomfortable, repeat this prayer by sending love
to someone whom you love—a friend, or even a pet: “May you be happy, may you be well, may
you be filled with kindness and peace.” Keep repeating it until you are filled with a warm,
compassionate attitude toward that person.

2. Now turn that energy around and direct it to yourself: “May I be happy, may I be well, may I
be filled with kindness and peace.” I cannot stress strongly enough the neurological necessity of
generating self-love, so if you still have difficulty with this step, make this meditation a priority
in your life.

3. Next, turn your attention to the person you like the most. Smile as you visualize his or her
face and repeat the prayer above. Then return the love to yourself.

4. Then move on to another person, perhaps a family member or friend, and send that person
your prayer. Notice how the feelings change when you think about this person.

5. Keep enlarging your circle by generating love to as many different people as you can:
colleagues, neighbors, the mail carrier, etc. Again notice how the feelings change your mood.

6. Now extend your feelings to the people you find more difficult to love or forgive. Try saying
the prayer and sending a loving thought to those who have hurt you in the past. If you feel
resistance, don't fight it. Just acknowledge your feelings and come back to loving yourself.

7. Pick one person whom you find it difficult to forgive. Look for one small quality that you like
about them—perhaps his smile, or the way she styles her hair—and focus your entire attention
on that single trait. Try to recall one kind thing he or she once did, and concentrate on that. Hold
the positive thought as long as you can, then notice if your feelings have changed. Do you feel
less anger? Less hurt? Even the slightest decrease 1s beneficial to your brain. Each time you do
this exercise, extend your forgiveness to other “difficult” people and groups.

8. Finally, extend your love, kindness, and forgiveness to the world: “May everyone be happy,
may everyone be well, and may everyone be filled with kindness and peace.” Hold a vision in
your mind of all the different people in the world, all cultures, all colors, all religions, and all
political groups. Imagine everyone getting along with each other and living together in peace.

It doesn't take much effort to practice kindness and forgiveness, and if you make an internal
commitment to do so a few minutes every day, you'll train your brain to suppress anger and fear. You
might even grow a few new neurons in your hippocampus, which we now know humans can do, but
it's important to remember that the hippocampus—which is essential for memory formation and
emotional control—is the very first structure damaged by the neurochemicals of anger, anxiety, and
stress.

So the next time someone cuts you off on the freeway or makes a clumsy mistake, instead of killing



off some neurons in your own brain, just send them a blessing. They probably need it more than you.
Based upon research studies of different training programs developed at universities around the
country, we recommend that you do a forgiveness meditation at least once a day for a minimum of six

weeks.2> When vice presidents and advisors at American Express were given a one-day forgiveness
workshop, followed by four teleconference follow-ups over the following year, stress levels were
reduced by 25 percent. They also generated an increase of 18 percent in gross sales, whereas those
who didn't participate in the forgiveness workshop only improved their sales by 10 percent.?
Forgiveness meditation improves not only the health of your brain and heart, but your pocketbook as
well.



FINAL REFLECTIONS ON MEDITATION, RELAXATION,
AND CONSCIOUSNESS

Although we have only included twelve meditation-related exercises, if you did them all together,
it could take you more than two hours. This, I am certain, would turn most people off. Even a daily
practice of forty minutes is more than many people are willing to do. Each person has a different
capacity and willingness to engage in healthy activities, so it's kind of like going to the gym. Some
people love it, some hate it. Some people can only exercise for ten minutes, and some like to spend
hours working out. Doctors will tell you to spend twenty to forty minutes doing aerobics, and many
patients simply won't try, even when their lives may depend on it.

The truth of the matter is this: Each person should do what feels intuitively right. Otherwise, it
becomes work. The same holds true for spiritual and mental practices. If it becomes a chore, you'll
resist and resent it. So if going to church once a month suits your nature, then enjoy it. After all, guilt
will also hurt your brain. And the same applies to meditation. Remember, our memory patients
practiced for only twelve minutes a day, and they improved their cognitive skills. Other studies have
shown that even a few minutes can be beneficial to your health. So the amount you practice is really
up to you. The more, the better, and the greater variety, the better, but that's about all we can say.
After all, happiness is perhaps the ultimate ideal, but everyone will find happiness through different
walks of life.

From a neurological perspective, there is some advice to give. Exercise, social interaction, and
optimism all tie for first place in terms of keeping your brain healthy, and meditation comes in
second. Benson's relaxation exercise, progressive muscle relaxation, and guided imagery all appear
to offer equal health benefits and have been extensively researched, but between meditation
techniques, there's some debate as to which are best. A wide variety of other meditations—yoga,
mindful-ness, Transcendental Meditation, Centering Prayer, mantra, etc.—all provide a wide range of
neurological benefits. Each has specific health benefits, but they aren't the same. And, considering that
there are probably close to a thousand variations of meditation, if not more, it is next to impossible to
definitively analyze all of the neural mechanisms involved.

So it all comes back to intention: What is it that you really want to achieve? If you want to sleep
better, then try progressive muscle relaxation. If you want to feel more calm and alert, then use any of
the mindfulness techniques we've discussed. Yawning may be the fastest way to relax, but it probably
carries the greatest social stigma, since most people interpret it as a sign that you are tired or bored.
And if you're angry, it should be clear which of the above exercises to use.

But if you want to reach enlightenment, or feel a unity with God, then we have some specific
advice for you to follow. You'll need to meditate daily, for at least thirty minutes, possibly more. And
you'll need to become expert in one of the mindfulness techniques, like the Centering Prayer
described in this chapter. At least, this is what the research has shown so far. Of course, there's no
guarantee that you'll have a unitary or mystical experience, a fact well recognized in the meditation
communities.

Advanced meditators can achieve deep states of unity and connectedness through intensive
practice, and this can trigger some unusual activity in the brain. If parietal activity declines, you alter
your sense of self, and if you do this often enough, you may permanently alter the structure of your
thalamus, which is part of the reality-processing circuit in the brain. In these situations, the meditator



may see the universe in an entirely different light.

When you consciously direct your intent on a particular object, the brain blocks out sensory and
neural information that does not pertain to the object of contemplation, and it screens out anything it
considers irrelevant. As your meditation progresses, this blocking becomes more intense. The end
result is intense awareness of the object, and a loss of awareness of anything other than the object of
meditation. If that object is God, then the meditator has the experience of becoming one with God, or
the sense that God pervades all of reality. If the object of meditation disappears, as sometimes
happens in the most intense mystical states, the person may experience the universe as a completely
un-differentiated whole—a sense of absolute unity of all things. When this happens, you might
become aware that “you” are not your thoughts, and this raises the paradoxical question of what “you”
may actually be. This can happen in any of the exercises we described before, but it typically results
after many months of intense meditation.

Focused awareness sometimes creates the uncanny sensation of losing your sense of self. As you
begin to realize that “you” is a rather arbitrary neural construction, activity in the parietal area of the
brain decreases, and your sense of self begins to dissolve. Most practitioners describe this state as
being simultaneously enlightening and disturbing, because a core sense of self is one of the earliest
neural constructs in the brain. However, simply shifting your focus back to your breathing turns out to
be an effective way to handle such disturbances. Now you can understand why relaxation is such an
important foundation, especially if your goal is to modify an unwelcome personality trait. The only
people who run into trouble are those with serious underlying personality disorders.

Ultimately, all that we are asking you to do is become a little more aware of life. We want you to
slow down by paying attention to your body movements and your breathing as you go about your daily
activities. And we want you to learn to become more aware of how your mind produces an endless
stream of unconscious feelings and thoughts. By simply becoming more aware of what you think, feel,
say, and do, you train your brain to become more organized and calm. Stress diminishes, and life
begins to feel more pleasant and rich. It's easy to be mindful throughout the day, and all you need to
do is remind yourself to be aware. You can take a minute to “meditate” in the elevator, when you're
standing in line at the grocery store, when you're stuck in rush hour traffic, or when you're gazing into
the eyes of those you deeply love. This is what mindfulness is all about, and it will change your brain
in beneficial ways.



DESTROYING THE ILLUSION OF THE UNIVERSE

Having a conscious intention or goal underlies nearly every form of meditation and prayer, but
there is one style worth mentioning that has a very different objective. It is common in some forms of
Eastern philosophies, but absent in most Western religious traditions. It involves the conscious
pursuit of having no goal at all. You are attempting to achieve absolute inner silence. No emotions or
thoughts—just pure awareness or consciousness of what is.

Many people have had spontaneous, momentary experiences of emptiness, but deliberately evoking
such a state for more than a few seconds often takes years of practice. Those who accomplish it say
that it is one of the most serenely ecstatic states they have experienced. To my knowledge, no scientist
has yet to capture this neurological condition with brain-scan technology. However, one group of
researchers may have come close. They found that an advanced group of Zen practitioners could
reduce activity in parts of the brain that are usually stimulated by other forms of contemplative

practice.2 The result is a complete sense of unity, which is also described as absolute reality, a term
that has been variously defined as pure consciousness, nonduality, the negation of physical reality,
seeing the world or the mind as illusion, pure Godness, supreme spirit, or nothingness. Others have
used the term to describe what is essentially unknowable, indefinable, unfathomable, immutable,
unmanifest, timeless, spaceless, or formless.

I have previously identified this state in the brain as being related to a complete blocking of all
information into your consciousness. Thus, the end result may be similar to the state reached through
intense meditation on a single object when the awareness of the object entirely disappears. At that
point the experience is often described as a complete sense of oneness with the divine.

Clearly, this can be one of the most powerful types of experiences people can have, and it lies at
the heart of many great philosophical and spiritual traditions. It is associated with a deep sense of
realness, so real that our everyday reality seems like it is nothing more than an illusion.

Such experiences might be the ultimate goal of religious or spiritual practices, but the exercises
presented here are not likely to get you to such a state. Instead, they will help you achieve a greater
sense of relaxation, enhance your cognitive skills, and foster a greater engagement and awareness of
yourself and the world in which you live.

*1 There is little evidence suggesting that gentle forms of meditation have any negative
health effects. Although several researchers have hypothesized that the neurological changes
associated with meditation may increase the possibility of triggering an epileptic seizure in
people prone to this disease, no reports of seizures have been documented. Anecdotal
psychological evidence also suggests that people with certain personality disorders should be
carefully evaluated and monitored before engaging in intense spiritual practices.

*2 The center brings together an interdisciplinary group of faculty from all of the university
schools to develop, organize, and coordinate research, scholarship, education, and dialogue,
both locally and globally, that focuses on the relationship between spirituality and the brain. By
establishing courses, teaching materials, public and academic lecture programs, and local and
Internet outreach programs, the center's resources will be available for all individuals interested
in topics related to the intersection of religion and science.

*#3 An MRI brain scan shows a detailed picture of the brain's activity, whereas an fMRI



(functional magnetic resonance image) scan is more like a motion picture. We can watch
moment-to-moment changes in the brain as the test subject performs different mental or physical
tasks.

*4 The data, however, is largely correlational. This means that we do not know which part
of the “equation” produces the effect. For example, it is possible that people who live longer
may have a greater inclination to be religiously involved.

*5 This exercise combines elements from a wide variety of breath-awareness meditations,
but the underlying principle 1s the same: to train your mind to stay focused on your breathing and
the effects it has on your body and mind.

*6 Whereas prayer is not allowed in the public school system, meditation, when stripped of
any religious overtones, has been introduced, but often with considerable controversy, since
some people still associate it with Eastern spiritual traditions. If meditation is framed in the
language of mindfulness, stress reduction, focused attention, or awareness enhancement, the
church/state obstacle can be overcome.

*7 You can also order a book/CD/DVD combination by Nguyen Anh-Huong and Thich Nhat
Hanh (Sounds True, 2006) demonstrating three different forms of walking meditation in nature
and in public places.



10
COMPASSIONATE COMMUNICATION



Dialogue, Intimacy, and Conflict
Transformation

Meditation is good for your brain, and it can bring you closer to God. But we discovered that it
can also be used to rapidly establish intimacy with others. “Intimacy,” as we are using it here, does
not refer to sexual closeness, but to those qualities associated with friendship, trust, and compassion.
When we feel intimate toward another, we willingly suspend self-protective attitudes that we
normally use when closely interacting with others. Intimacy fosters acceptance, and greater degrees of

intimacy are correlated with greater personal health.!

In this chapter we'll discuss how you can build on the meditation exercises in the previous chapter
and apply them directly to the process of communication with family members and friends. The
technique that Mark and I designed was specifically created for working with spouses and partners,
but we will show you how to adapt the exercise when interacting with colleagues, distant
acquaintances, and even strangers. When you do so, you can turn an ordinary conversation into an
extraordinary event in less than fifteen minutes, because it will neurologically undermine defensive
behaviors inherent in any dialogue. This creates an environment in which conflicts can be more easily
resolved.

You can even use this meditation technique to teach groups of people with opposing perspectives
how to be more accepting of each other's systems of beliefs. We call this exercise “Compassionate
Communication” because it helps individuals express vulnerable thoughts while maintaining mutual
sensitivity and respect for each other. Here, we define compassion as the neurological ability to
resonate to the emotional feelings of others, to share their suffering and their joy. Our ability to be
compassionate is part of our biological makeup, but every human brain has a different degree of

emotional sensitivity when it comes to reading the inner feelings of others.? From the research we've
accumulated, we believe that anyone can strengthen his or her neurological capacity to feel greater
compassion toward others.

In fact, we view the overall concept of compassionate communication as essential to all forms of
interpersonal exchange. Compassion is a fundamental tenet of nearly every spiritual tradition, and it is
especially critical when considering the larger issues of interfaith dialogue, discussions between
atheists and religious individuals, and communication within the science and religion debates.

3

Compassion also implies the neurological ability to express kindness, empathy, and forgiveness.=
Like intimacy, compassion is associated with greater emotional and psychological health.? From a

neurological perspective, it is generated and regulated by the anterior cingulate,® and as we have
explained in prior chapters, this unique part of the human brain enhances social awareness,
recognizes the feeling states of others, and decreases our propensity to express anger and react with
fear. The anterior cingulate is also one of the core neural mechanisms responsible for our deepest

feelings of romantic love.® It allows us to feel emotionally connected and attached, but if it functions
poorly, a person's ability to resonate to the feelings of someone else will be impaired.Z

P254: MEDITATION, COMPASSION,



AND MIRROR-NEURON THEORY

In psychological, anthropological, and neuroscientific communities, there is much excitement
about the potential discovery of a human mirror-neuron system that would explain how our
brains come to “know” what is going on in the brains of other human beings. These unique
neurons are located in areas directly affected by meditation and appear to be intimately involved
in the processes of facial recognition, compassion, communication, and self/other consciousness.
The rapidly expanding research in this area suggests that mindfulness-based spiritual practices
may be ideally suited for enhancing social empathy and communication with others. For an
excellent overview of how meditation affects the mirror-neuron system of the brain (which, in
turn, helps us to become more emotionally attuned to others), see Daniel Siegel's The Mindful
Brain.



PRACTICING COMPASSIONATE
COMMUNICATION WITH STRANGERS

Mark first introduced a version of Compassionate Communication to members of the Association

for Transpersonal Psychology in 1992,8 but we recently modified the technique so we could monitor
the neurological changes taking place in the brain. In conjunction with Stephanie Newberg, a licensed
clinical social worker and assistant director at the Council for Relationships in Philadelphia (the
oldest counseling center in America), we are currently training therapists to use this exercise to
improve dialogue and intimacy with conflicted couples. Research also shows that when therapists
practice awareness-based and mindfulness-based meditations, they have better results with their

patients.?

We are expanding the program to include other university counseling centers and conflict-
resolution organizations around the country, and have begun conducting research in churches and
public schools to measure the improvements made according to various empathy and intimacy scales.
The results so far are surprising and positive.

When we introduce Compassionate Communication in a group setting, we ask participants to pair
themselves up with a person they do not know. We specifically request that couples and spouses do
not work together because, in a group situation, couples converse with greater defensiveness than
when they practice Compassionate Communication with a stranger. At first this may sound
counterintuitive, but many long-term studies have shown that the complex demands of marriage

increase the degree of stress between couples.i? An intimate conversation can easily bump up against
unaddressed conflicts, so a natural reaction is to avoid those issues—and specifically, those
conversations—that may threaten marital attachment. However, when you experiment with
Compassionate Communication in a group situation, where there is less at stake, participants can take
the positive experiences home with them, where they can practice with greater willingness and
comfort.

Let's return to our workshop participants. After they paired up with a stranger, we gave them a

modified version of the Miller Social Intimacy Scale—a well-established tool for measuring social

friendship, closeness, and defensivenessl—and asked them to respond to the questions as they

related to the person they were sitting with. Then we guided them through a seven-minute exercise
(which I'll introduce to you shortly) that used a combination of the relaxation exercises we described
in Chapter 9.

Next, we asked them to hold a compassionate thought about the person with whom they were
sitting. This turns out to be an important step, and it reflects the principles in the forgiveness
meditation we discussed in the previous chapter. We instructed them to imagine an intimate
conversation with the stranger they were sitting with because visualization enables the brain to more
easily put into practice whatever goal one wishes to accomplish. In this case, the goal was to
stimulate the neural circuits involved with empathy, social awareness, and communication.

Finally, we asked the participants to smile and make eye contact™l with their partners as they
continued to imagine the p