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			To Dad, for teaching me how to think.

		

	
		
			Introduction

			A Nightly Dose of Wonder

			I’ve spent my life immersed in the brain. As a dual-trained MD, PhD neurosurgeon and neuroscientist, I perform surgery on patients with cancers and other illnesses. I also run a research laboratory. It is impossible to spend so much time treating and studying the brain without being in awe of it. The more I learn, the more I’m captivated, infatuated even.

			With billions of neurons and trillions of connections between them, the brain is infinitely complex. But in my own ongoing journey of discovery, one feature of the mind captures my attention like no other: dreaming. For many years, I have searched for answers to the essential questions: Why do we dream? How do we dream? And perhaps, most importantly, what do dreams mean? In that, I have abundant company.

			Dreams have always been a source of mystery. They have captured the attention of humanity’s thinkers, from the ancient Egyptians and Aristotle to Charles Dickens and Maya Angelou, from director Christopher Nolan and activist Nelson Mandela to the slain Brooklyn rapper Notorious B.I.G. They inspire invention and art, medicine and psychology, religion and philosophy. They’ve been seen as omens, messages from the gods and from our subconscious, from the soul and self, from angels and demons. They have changed the course of individual lives and the course of the world, spurring marriage proposals and business deals, inspiring song lyrics and scientific breakthroughs, triggering military invasions and mental breakdowns.

			Dreams captivate, scare, arouse and inspire us because they are both so real and so surreal. We are simultaneously creators of our dreams and helpless participants in our strange creations. Dreams emerge from us but seem somehow apart from us, home movies we have conjured that do not follow the laws of time or nature, both intimate and out of our control.

			As the British poet Lord Byron wrote:

			
				[…] Sleep hath its own world,

				And a wide realm of wild reality,

				And dreams in their development have breath,

				And tears, and tortures, and the touch of Joy;

				They leave a weight upon our waking thoughts,

				They take a weight off our waking toils.[1]

			

			Given the often disjointed and illogical nature of dreams, it may be hard to grasp how the imagined tears, tortures and joys of your dreams reveal much about you. Over time, however, they paint a vivid picture of how we see ourselves and the world. They illuminate our nature, our interests, and our deepest concerns. In this way, we are uniquely our dreams, and our dreams are uniquely us.

			Although the creation of dreams may seem mysterious, their source is anything but. The brain reverberates with electricity, waves of current moving across the brain every moment we’re alive. Dreams are a product of normal brain electrophysiology, and an extraordinary transformation that occurs in the brain each night when we sleep, following the circadian rhythms—the day-night cycles—that biologically govern all life.

			Dreaming should by no means be dismissed just because it occurs while you’re asleep or lacks the logic that guides you during waking hours. Dreams are a different form of thinking. It’s their very wildness that gives them the potential to be transformative. Great leaps in art, design, and fashion are built on the type of divergent thinking that comes naturally in dreaming, and it is culture, language, and creativity that has allowed humans to flourish far beyond our physical evolution. Dreaming is at the heart of all this.

			Today the word “dream” means many things: ambition, an ideal, a fantasy, and the vivid narratives generated during sleep. Neuroscience is showing that the boundaries between sleep and waking are not so clean after all. Dreams can help you solve a problem; learn a musical instrument, a language, or a dance move; practice a sport; give you clues about your health; and make predictions about the future. Dreams can be spiritually enriching. Forgotten dreams can still shape your mind and influence your day. You can learn to remember dreams, prime their content and even control them during something called lucid dreaming. Most importantly, dreams can offer the greatest gift—that of self-knowledge. By interpreting your dreams, you can make sense of your experience and explore your emotional life in new and profound ways.

			Dreams are an elusive form of cognition. Because we experience them alone, closed off from the world, a subjective experience for an audience of one, much about dreams is likely beyond the realm of experimental testing or scientific proof. In this book, I’ve done my best to capture the current state and breadth of knowledge about dreams and dreaming while noting uncertainties in the research and disagreements among researchers. The book also includes theories I’ve developed based on the latest research and my own knowledge of the brain. Ultimately, this book is my synthesis of information from disparate disciplines. It is the product of intense effort and even greater humility.

			Before we begin, consider for a moment the magic of dreaming. When we dream, we transcend our physical selves. We’re no longer aware that we’re lying in bed or even lying down at all. Our eyes are closed, but we can see. Our body is still, but we can walk, run, drive a car, fly. We are silent, but we can hold conversations with people we know and love, alive or dead, and people we’ve never met. We exist in the present, but we can travel back in time, or forward into the future. We are in a single spot but can transport ourselves to places we haven’t been to in years, or places that exist only in our imaginations. We are in a world completely of our own making. And it has the potential to be transcendent. Dreams are our nightly dose of wonder.

		

	
		
			1.

			We Have Evolved to Dream

			In the operating theater during a procedure called awake brain surgery, I use a pen-like device to apply tiny amounts of electricity directly onto a patient’s brain. Exposed, the undulating surface of the brain is shimmering and opalescent, punctuated with arteries and veins. The patient is conscious and alert yet feels no pain because the brain has no pain receptors. But the electricity has an effect. Every brain is unique and some spots I touch come alive. Touch one spot, and the patient reports a childhood memory. Touch another, and the patient smells lemon. Touch a third, and the patient feels sadness, embarrassment, or even desire.

			The purpose of awake brain surgery is to find the precise locations where the flicker of electricity produces nothing. These are the spots where it is safe to cut through the surface tissue to reach the tumor below. When a micro-jolt of electricity produces no response, I know dissecting will not result in any functional damage.

			While methodically stimulating the outermost layer—the cerebral cortex—a few millimeters at a time during awake brain surgeries, I have sparked bizarre and profound experiences in patients. Sometimes they are so powerful the patient asks me to stop, and I must pause the surgery. Though the cerebral cortex is less than a fifth of an inch thick, it carries much of what makes us who we are: language, perception, memory, thought. The tiny buzz of electricity can make patients hear sounds, recall traumatic events, experience profound emotion—even dream.

			In fact, nightmares can be triggered by electrical stimulation. Remove the probe’s current from a certain ridge on the surface of the brain, and the nightmare ends. Return the electricity to the same spot, and the exact nightmare returns. Recurrent nightmares are now understood to be self-sustaining loops of neuronal electrical activity that replay the experience of terror.

			In this incontestable way, my craft has answered one of humanity’s original questions: Where do dreams come from? I can say with certainty that dreams arise from our brains and specifically our brains’ electrical activity.

			This basic understanding of the true origin of dreams had long eluded us. For much of human history, dreams were messages from gods or demons or our ancestors, or information gleaned as the soul ventured out in the night. The last place one could imagine dreams coming from was the seemingly inactive flesh in our skulls. The mind during sleep was thought to be dormant, a passive vessel, and dreams were not considered a product of sleep. How could they be? How could our brains, absent any signals from the outside world, be the origin of such nightly brilliance? Something bigger than ourselves, beyond ourselves, must be the source of dreams.

			Of course, we now know all consciousness is powered by electricity, including dreaming, and it turns out the dreaming brain is as active as the waking brain. In fact, the electrical intensity and patterns measured during certain stages of sleep look nearly identical to when we’re awake. Moreover, the amount of energy certain regions of your brain burn while dreaming can exceed that which they burn when we’re awake, particularly in the emotional and visual centers of the brain. While the waking brain might typically adjust metabolic activity up or down by 3 or 4 percent in the emotional, limbic system of the brain, the dreaming brain can boost the limbic system by an astonishing 15 percent. That means dreams can achieve an emotional intensity that is not biologically possible in our waking lives. In fundamental ways, you are never more alive than when you’re dreaming.

			When we dream, our minds are pulsing with cerebral activity: seeing vividly, feeling deeply, moving freely. Dreams affect us deeply because we experience them as real. The joy we experience in dreams is no different physiologically than waking joy, and so is the terror, frustration, sexual excitement, anger, and fear. There’s a reason the physical experiences of our dreams also seem real. Run in our dreams and the motor cortex is activated, the same part of your brain that you’d use if you were really running. Feel a lover’s touch in your dream, and the sensory cortex is stimulated, just as it would in your waking hours. Visualize a memory of a place you once lived and you engage the occipital lobes—the area responsible for visual perception.

			There are some people who claim they never dream. In reality, virtually everyone dreams, though not everyone remembers. We do not choose to dream. We need to dream. If we’re sleep deprived, the first thing we catch up on is dreaming. If we’ve had enough sleep but are dream deprived, we will immediately start dreaming as soon as we fall asleep. Even when sleep is impossible, vivid dreams can emerge. Among people with Fatal Familial Insomnia, a rare and lethal genetic disease that makes sleep impossible, the need to dream is so strong that dreams escape into the day. Dreaming is essential.

			For decades, researchers studying dreaming focused on only one stage of sleep, rapid eye movement or REM sleep. They concluded we spend about two hours a night dreaming, more or less. If you do the math, this adds up to about a twelfth of our lives immersed in dreams, a month out of every year. This would represent an enormous commitment to dreaming. It may also be a gross underestimate. When researchers at sleep labs wake up study participants at different points throughout the night, not just during REM sleep, they are finding that dreaming is possible at any stage of sleep. That means it’s quite possible we spend almost a third of our lives dreaming.

			There is so much focus these days on the need for sleep to be healthy, but findings like these make me wonder: Maybe it’s not the sleep we really need, but the dreams.

			What Creates the Dreaming Mind

			Dreams are a form of mental activity, but they don’t require an external stimulus. They are not triggered by sights, sounds, smells or touch, but arrive automatically, effortlessly. To consider how this is possible, let’s take a microscopic look at the brain, starting with the fundamental building block of thought: the neuron.

			Neurons form electrical connections in the brain that produce all thought. When we’re dreaming, neurons are collectively firing thousands of times per second. Individual neurons are delicate. They are so delicate they need to be protected in a bath of cerebrospinal fluid, which also allows for electrical conduction. This fluid is also rich in nutrients and ions that make neurons a sort of living battery ready to discharge electricity.

			In my laboratory and others around the world, we can separate cerebral tissue down to the level of a single cell, or an individual neuron. In a petri dish, a single neuron is alive but inactive. If we were to add a few other neurons, however, the scene changes. The cells will coalesce on their own. They will also do something else, something remarkable. The neurons will start to pass infinitesimal charges of electricity between themselves, and the cellular cluster becomes electric. The surprising thing is that the neurons require no nudging or direction at all. They are receiving no outside stimulus, yet they course with electricity. This amazing interaction is called stimulus-independent electrical activity.

			The same thing happens in the brain as a whole, with its 100 billion neurons and their 100 billion supporting cells. They don’t sit idling, waiting for the world to excite or provoke them. They have their own waves of electrical activity that flow across the brain, even in the absence of any stimuli. It’s called stimulus-independent cognition, and it’s why we’re able to have thoughts even when we’re cut off from the outside world. This is what happens when we dream. Our minds are receiving no external stimuli, yet they are active. But to experience the wild, visual narratives of dreams, three things have to happen.

			The first is that the body becomes paralyzed. Our body releases two neurotransmitters, glycine and gamma-aminobutyric acid (GABA), that effectively switch off motor neurons, the specialized cells in the spinal cord that activate muscles. Locking down the body allows it to dream safely. Otherwise, we would be acting out our dreams.

			The second thing that has to happen before we can dream is that the brain’s Executive Network must turn off. The Executive Network is composed of structures on both sides of our brain that co-activate and are responsible for logic, order, and reality testing. With the Executive Network switched off, we can ignore the normal rules of time, space, and reason. Because we have temporarily cast aside reason and logic, we can also accept our dreams’ improbable plots unquestioningly. This gives dreams both their power and their unique character.

			The third thing that happens when we dream is our attention turns inward. When this occurs, we activate widely dispersed and disparate parts of the brain, collectively called the Default Mode Network (DMN). The name Default Mode Network is misleading, as it is anything but a passive default. For that reason, in this book I’ll refer to these associated regions of the brain as the Imagination Network, an alternate name used already by some in the scientific community, because of the connection between the brain network and imaginative thinking.

			When we’re awake but our mind is not engaged with an activity or task, it is not blank, like a computer with a blinking cursor awaiting a command. Instead, the brain naturally pivots from its Executive Network to its Imagination Network, from directing our attention outward to focusing inward. With the Imagination Network engaged, the mind wanders freely, a meandering path that often leads to unexpected insights. When the outside world doesn’t warrant our attention, the regions of the brain that make up the Imagination Network reign.

			As we go through our day-to-day life, the Executive Network and Imagination Network essentially take turns being dominant. Right now, as you read these words, the Executive Network is engaged. But the Imagination Network isn’t derelict. It wants to jump in, waiting for a break in the tasks that preoccupy the Executive Network. When that happens, our attention turns inward and the Imagination Network comes to life. When the Imagination Network is active and assumes the top position in our cognitive hierarchy, it looks for loose associations in our memory and out-of-the-box connections tied together by the thinnest thread and visualizes what-if simulations. These can be so fanciful or far-fetched our rational brain might dismiss them out of hand when the Executive Network is in charge. Thanks to the Imagination Network, our dreaming brain is unbound and promiscuous in a way our waking brain is not and could never be.

			The Imagination Network is central to the experience of dreaming. It allows us to “see” without receiving visual information from the outside world. In fact, shine a bright light into a dreamer’s eyes, and they are blind to it. When we dream, it’s like a movie playing in a dark theater. This is no doubt why the ancient Greeks described the experience of dreaming as “seeing” a dream, rather than “having” a dream.

			When the Imagination Network is engaged, spontaneous thought emerges. Just as clusters of neurons in a petri dish come to life with electrical activity without any external stimulus, the dreaming brain is alive with electrical activity, even though it is largely shut off from the world around us. That’s why the Imagination Network has been dubbed the brain’s dark energy. It creates something from nothing, fashioning stories from thin air.

			Edward F. Pace-Schott, a professor of psychiatry at Harvard Medical School, described the Imagination Network as a veritable storytelling instinct because it spins memories, characters, knowledge, and emotion into coherent narratives.[1] These free-flowing stories are created from nothing and yet are imbued with meaning. When faced with a gap in reality, the human brain creates a coherent narrative to fill the gap. Patients with certain types of partial amnesia will do the same thing. Rather than saying they don’t remember if they’re asked a question that lands in a gap in their memory, they will casually make something up. People with Alzheimer’s disease will sometimes do this as well.

			Powered by the Imagination Network, dream narratives flow effortlessly. Though we create our dreams, we rarely have the experience of being able to will the movements that occur in them. In that sense, we are more leading actors than directors. But this should not be confused with being in a dissociative state, floating above and apart from the dream narrative. It’s more like being in the driver’s seat of a car we don’t control. We are still the protagonist in our dreams and fully inhabit the dream experience. We just don’t consciously steer where dreams are heading.

			When we dream, we are fully embodied in the dream and separate from other characters in the dreamscape. The dream self has a physical presence. That doesn’t mean our dream body is the same as the one we inhabit when we’re awake. Our dream body may be younger, older—even a different gender. We also have a sense of being apart and unique from others in the dream, even though all the characters in the dream are the product of our imagination.

			In our dreams we weave a narrative as we move through disparate memories, and our dream selves act and react. It’s quite a production. We may respond in ways that are different from our waking self. We may be stronger or weaker, more assertive or more passive. In this sense, we could consider ourselves as having a waking self and a dream self, or selves.

			But how unique is the dreaming brain, really? After all, we are also at the center of our daydreams. Like dreams, we can picture imagined scenarios when we daydream, and our minds can flit from topic to topic, making leaps in time and place. Daydreams, however, are different. Daydreaming is directed thought: Wouldn’t it be nice to vacation in Hawai’i? What would happen if I quit my job?

			How about psychedelic drugs then? They also produce what is often described as a dreamy experience, but this, too, is different from dreaming. With psychedelic drugs, the Imagination Network is actually less active, unlike its supercharged state in the dreaming brain. And unlike dreams, where the dreamer is the central character in the drama, the experience on psychedelics is disembodied and dissociative.

			If there is any waking state that partially overlaps with dreaming, it is mind wandering. When our mind wanders, thoughts arise one after another without being oriented toward any particular task or goal. In fact, we are not directing our thoughts toward anything at all. Even though neither mind wandering nor dreaming are goal-directed, there are differences. Mind wandering still remains bound by most of the strictures of the Executive Network. The wandering mind is somewhat liberated, but not to the extent of the dreaming mind. The unfettered nature of dreaming is able to take us places when we’re asleep that are impossible in our waking life.

			Even Dreams Have Rules

			As wild and untamed as dreams are, with implausible situations and irrational jumps in time and place, there are limits—even dreams have rules. Though the Imagination Network unleashes the dreaming mind, dreams are not infinitely wild, and they are anything but random. When you zoom out from one dreamer to 10,000, and a single dream to thousands upon thousands of dream reports and descriptions of dreams dating back to antiquity, contours emerge. For instance, despite massive changes in the way we live, the content of dreams has changed little through the ages, from millennium to millennium and generation to generation. Many common dreams today are no different than those dreamed in Egypt in the time of the pharaohs, or Rome in the time of Caesar. Sleep disorders recorded in China more than 1800 years ago include dream flying, dream falling, and night terrors. Sound familiar?

			Questionnaires given to Japanese and American college students in the 1950s showed just how universal dreams really are. Students in these two countries were asked “Have you ever dreamed of…?” with a list of possible dreams, including everything from swimming and being nude to being buried alive. The similarity in the answers among students half a world apart was astounding.

			The top five dreams experienced by the Japanese students were:

			
					
					Being attacked or pursued

				

					
					Falling

				

					
					Trying again and again to do something

				

					
					School, teachers, studying

				

					
					Being frozen with fright

				

			

			Among Americans, the top five dreams were:

			
					
					Falling

				

					
					Being attacked or pursued

				

					
					Trying again and again to do something

				

					
					School, teachers, studying

				

					
					Sexual experiences (sexual experiences were the sixth most commonly experienced dream among the Japanese students surveyed)

				

			

			Fifty years later, a similar survey was given to students in China and Germany. They also came up with remarkably similar answers.

			The top five dream reports among the Chinese students were:

			
					
					Schools, teachers, studying

				

					
					Being chased or pursued

				

					
					Falling

				

					
					Arriving too late, e.g., missing a train

				

					
					Failing an examination

				

			

			Among the German students, they were:

			
					
					Schools, teachers, studying

				

					
					Being chased or pursued

				

					
					Sexual experiences

				

					
					Falling

				

					
					Arriving too late, e.g., missing a train

				

			

			How could dream surveys, done half a century apart in four separate countries, produce such similar results? Perhaps it’s related to daily experience. After all, the United States, Japan, Germany, and China are all modern, industrial societies. Maybe the lives these students lived were similar enough to produce similar dreams. Would the dreams of people living in indigenous cultures be different?

			Anthropologists in the 1960s and 70s decided to find out. They gathered dream reports from indigenous peoples such as the Yir Yoront in Australia, Zapotec in Mexico, and Mehinaku in Brazil. They compared the characteristics of their dreams to those of American dreams, focusing on themes like aggression, sexuality, and passivity. Despite the enormous differences in the lived experience of the traditional cultures and the Americans, the dreamscapes were much more closely aligned than the cultures that produced them.

			For example, dream reports from traditional societies and the U.S. both found men more likely to dream about other men, while women dreamed of men and women equally. In both cultures, men and women were more likely to be the victim of aggression, rather than the aggressors, while fewer than 10 percent of dreams were sexual, another match.

			Dreams are remarkably similar all over the world, regardless of what language we speak; whether we live in a city or a rural area, a developed country or a developing one; regardless of wealth or standing in the world. Given this continuity of dreams across time and place, it seems reasonable to conclude that the characteristics and contents of dreams are baked into our DNA, a function of our neurobiology and evolution, largely immune from differences in culture, geography, and language. In the pages that follow, we need to keep this central fact about dreaming in mind: Dreams exist within the framework of their neurobiological origins. As such, they are not truly limitless. As magical as dreaming seems to be, dreams hew to certain boundaries.

			Dreams follow rules in other ways. Math doesn’t play a role in your dreams, for instance, and it’s rare to use other cognitive processes like reading, writing, and using a computer while dreaming. Without the logic of the Executive Network, these are difficult, if not impossible.

			You also likely never dream of a mobile phone riding a horse, for example, and it’s extremely rare for objects to turn into people in our dreams, or vice versa. In Shakespeare’s A Midsummer Night’s Dream, characters transform into animals, but humans are rarely transformed into animals in dream reports. When objects turn into other objects, they are likely to turn into something similar. A car turns into a bike. A city bus turns into a school bus. A house turns into a castle, or a house in one place turns into a house somewhere else. The jumps in dreams follow the semantic maps in our memory.

			Semantic maps are how we organize the people, objects, and places that populate our world. You can think of the semantic maps like clusters of grapes. One cluster might be modes of transportation. Another might be types of dwelling. As your dreaming mind leaps from association to association, it tends to stay in the same semantic cluster. One mode of transportation turns into another. One type of dwelling turns into another. As far as we can tell, this is the way dreams have been for as long as humans have been recording them.

			The Social and Emotional Power of Dreams

			I wonder if dream narratives have maintained a remarkable consistency over the span of human history because they tend to focus on emotion and interpersonal relationships, both real and imagined. The dreaming mind plays out all sorts of what-if scenarios without any sort of judgment. This is why you can dream yourself a different gender, a different sexual orientation, and place yourself in sexual or interpersonal situations that would be unlikely—even distasteful—in your waking life. We do this largely through the lens of emotions: How would it feel if I did this?

			The emotional and social focus of dreams is likely also why dreams don’t seem to be much affected by technologies that have transformed life since the 1950s. Television, computers, the internet, and smartphones are rarely found in dream reports. Even our current addiction to social media does not appear to have invaded the dreamscape, based on the limited but growing investigation into how our digital lives populate our dream life.

			What the imaginative world of dreams gives us first and foremost are social experiments. We are social creatures. Dreams provide thought experiments that probe the relationships in our lives, often implausible and other times profoundly moving, building our social intelligence in the process. This central feature of dreaming relies on the most recent and most prominent evolutionary advance in the human brain and the Imagination Network, the medial prefrontal cortex (mPFC).

			The mPFC sits at the midline of your brain and is a tuft of neurons in part of each frontal lobe, left and right, behind your forehead above the bridge of your nose. Prefrontal means the very front of the frontal lobes, which places them directly behind our forehead. The prefrontal cortex is what has pushed the human forehead forward. This is an area where the newest neurons are being cultivated, revealing evolutionary pressures making us more social, more human.

			In our waking life, the mPFC plays a role in our ability to consider both our own point of view and the point of view of others. This is an extraordinary ability. Even as the human brain has gotten smaller in the last 3,000 to 5,000 years, our social intelligence as a species has increased. For this, we have the mPFC to thank. Damage to the mPFC results in lack of empathy, poor social decision-making, and a failure to follow social conventions. It also makes it difficult to change your initial judgment of someone, even after you receive new information.

			As we dream, the mPFC is liberated when the Executive Network steps back and the Imagination Network takes center stage. When we attribute thoughts, feelings, and intentions not only to our dream selves, but to the other characters we invent in our dreams, it is as a result of the mPFC. This ability to put yourself in someone else’s shoes, particularly in relation to you, is given the shorthand Theory of Mind.

			Theory of Mind allows us to consider our beliefs, desires, and emotions and infer those of the people we are interacting with. Ascribing mental states to ourselves and others begins in childhood and is considered vital to our ability to successfully function in a tribe, community, or society. People with such conditions as autism, schizophrenia, and social anxiety disorder have trouble with this, making interactions difficult. Theory of Mind helps us understand why someone acts the way they do, and how they might act in the future. As we dream, Theory of Mind allows us to think about how we would feel in certain imagined situations and how others would feel about us in those same scenarios. This is important because it improves our ability to interact in groups, to solve problems collectively, and to work with a shared purpose. Theory of Mind is in full force in the dreaming mind, letting us play out complex social scenarios, imaginative thought experiments that can inform our waking lives.

			As we run through these thought experiments in our dreams, we also have access to a super-charged limbic system. The limbic system is responsible for emotion, memories, and arousal. You will recall that the limbic system during dreaming can be activated to levels that are impossible when we’re awake. This hyper-activated emotional state can improve our social intelligence and insight. If you’re wondering how emotion can be so crucial to our social skills, keep in mind that when the limbic system is injured and the rational executive part of the brain does not have access to it, our thinking becomes paralyzed and unable to make sense of the social world or even make straightforward decisions. Damage to the limbic system can impede the ability to empathize, understand social cues, and interact appropriately with others. Though we don’t typically think of them that way, emotions are essential to optimal judgment in social situations. I believe this capacity has driven our collective evolution forward.

			The Dreaming You vs. the Waking You

			Most of us have a clear sense of who we are. Beyond our physical appearance, we have memories of what we’ve done in the past and ideas about where we’d like to see ourselves in the future. We have beliefs and morals, likes and dislikes. All of this paints a detailed self-portrait. But what about the protagonist in your dreams? Is your dream-self different from who you are when you’re awake?

			In the middle of the twentieth century, American researchers Calvin Hall and Robert Van de Castle developed a system for breaking down dreams into their component parts.[2] This coding technique scored how many characters were in a dream. Were they individuals, groups, or animals? Were they male or female? How aggressive was the dream? Was the dreamer the aggressor or the victim?

			They found you will almost always be the main character in your dream, the plot of your dreams will typically contain about five characters, and dream narratives are more likely to skew toward misfortune, rather than good fortune, and toward aggression, rather than kindness. Using this scoring system, Hall, Van de Castle and others also showed most dreams are not bizarre, but the ordinary stuff of everyday life.

			The notion that dreams are a continuation of our waking lives is called the continuity hypothesis of dreaming. The continuity hypothesis doesn’t say our dreams perfectly mirror our waking lives, but it does say they reflect our personality, values, and drives, and that our dreams carry over from emotional preoccupations and concerns or needs when we’re awake. According to proponents of this theory, perhaps as many as 70 percent of our dreams amount to “embodied simulations” of concerns and conceptions that are personal to us.[3]

			Anyone who has incorporated their boss into a dream after a tough day at work or a beloved relative not long after their death knows elements of our lives make it into our dreams. A study comparing mothers who worked outside the home with stay-at-home mothers found that mothers with jobs experienced more unpleasant emotions, more male characters, and fewer residential settings in their dreams than women who stayed home.

			Yet we all know dreams are often nothing like our waking lives. It seems to me there is at least as much discontinuity as continuity. Much of what is represented from our waking life in dreams is distorted or taken out of context. It is often a strange cocktail of the real and unreal.

			Researchers have tested how much of our day-to-day reality is incorporated into dreams by drastically altering the lives of their research subjects. Studies have used colored goggles, immersive video games, and other techniques to see how our waking reality seeps into dreams. As you might imagine, it’s rarely a faithful representation. People who wore red-tinted goggles all day sometimes dreamed in red, or sometimes only part of their dreams were “goggle colored.”[4] In another experiment, participants wore “inversion goggles” that turned the world upside down.[5] They didn’t wind up dreaming of this inverted reality, but their dreams would incorporate some inverted things. Elements from video games appear in dreams, but the dreams are rarely a replay of the game. That would be too prosaic for the dreaming brain.

			Over time the patterns of our dream narratives are unique to each of us, but they shouldn’t be expected to faithfully replicate our daily lives. Hall and a colleague analyzed 649 dreams from an American who gave herself the pseudonym Dorothea. Dorothea started recording her dreams in a diary in 1912, when she was twenty-five years old, and continued until a few days before her death in 1965, at age seventy-eight. In her dream reports over five decades, a handful of themes dominate, appearing in an astonishing three-quarters of all her dreams:

			
					
					Food and eating

				

					
					Losing an object

				

					
					Being in a small or disorderly room or having her room invaded by others

				

					
					Being in a dream with her mother

				

					
					Going to the toilet

				

					
					Being late

				

			

			This pattern of dreaming showed remarkable consistency decade after decade. You might be able to read 100 or 200 of Dorothea’s dream reports and know they belonged to her. But these dreams do not actually give us any clues about her life. You would never know from these dreams that she was the second of eight children, or born in China to Chinese missionaries, or returned to the United States when she was thirteen, or earned a PhD in psychology at thirty-eight, that she never married or had children and taught until she retired. The best you could hope to learn from Dorothea’s dreams was inferring something about her values, her concerns, and her preoccupations.

			Hall himself had trouble gauging individual personalities and characters from his patients’ dreams. Studying the dreams of seventeen men on the 1963 American Mount Everest Expedition, he decided two of them would be the most popular, the most psychologically mature, and the best leaders. It turned out he was completely wrong. They were the least liked, the most immature, and were considered terrible at leading or building morale. Hall wrote that he was sobered by “the enormity of misjudgments” he’d made trying to determine waking behavior from the content of the climbers’ dreams. Hall’s misjudgment showed the limits of dreams to reflect our waking reality. Dreams appear to be a distorted mirror, at best.

			How Dreams Develop in Childhood

			Though my three sons are now in college, I remember watching their development as infants and toddlers. The first real smile, the first word, the first step, the first day of preschool. Like most parents, I was both excited and relieved as they reached each of these developmental milestones. As a young child grows and experiences the world, the brain has other equally significant neurological accomplishments that occur out of view of even the most attentive parent. Though these milestones happen “off stage,” they are no less significant, especially when it comes to dreaming.

			The ability to dream is a significant cognitive achievement that takes time to develop. In fact, we’re walking and talking before we’re dreaming. We develop the capacity to dream in step with the development of visual-spatial skills around the age of four, about the same time we’re learning how to hop, balance on one foot, and catch a ball.

			We know about the dreams of children over time because of longitudinal studies that have tracked the arrival and evolution of their dreams. In some cases, children and their families have even participated in dream reporting and evaluation over the course of decades well into adolescence and adulthood. As a result of this intensive research, we know the dreams of children and their waking imagination grow in tandem.

			The earliest dream reports by children barely qualify as dreams. Children between the ages of three and five awakened during a stage of sleep when dreams are abundant in adults usually do not report dreaming at all. And if they are dreaming, the dream doesn’t involve motion or movement. They are more like still photos than video. There is very little movement, very little social interaction, and the dreamer is usually not participating in the dream.

			Among preschoolers, aggression, misfortune, and negative emotions are rare. The two main characteristics of dreams at this stage are animal characters and references to the state of the body, for example hunger or fatigue. A dream centered on the bodily state might be one of sleeping at the kitchen table, while an animal dream might consist of a bird chirping. Interestingly, animals in the dreams of young children typically don’t involve their own pets but animals from fairy tales, cartoons, and stories. One hypothesis for this is that the animal characters serve as a stand-in, a sort of avatar for the child before their sense of self is fully developed.

			From ages five to eight, children start reporting narrative dreams, though without chronology or sequence. Children initially think dreams are shared fantasies, but eventually they come to realize their dreams are not a shared experience but something private. This happens in parallel with the Imagination Network coming online around this age. The brain structures of the Imagination Network take time to connect with each other and function in concert for its specific behavior or purpose.

			But it’s only around age seven or eight that children become active participants in their dreams. At the same time, their dream reports begin to show a sequence of events, with one event leading to the next. This is the same time in a child’s life when an awareness of an autobiographical self also emerges in both dreaming and waking life. The autobiographical self is a sense of who we are, both in ourselves and in relation to others. Given the confluence of these developmental events, it seems likely they are related, perhaps influencing or promoting one another.

			What is it that finally gives children the ability to dream? If you think about it, most children are already going to school and learning to read or do simple math, but they aren’t yet dreaming, at least not in the way we think of dreams as a series of scenes. This puzzled researchers who wondered whether young children were having dreams all along but simply didn’t have the verbal skills to describe them. But this explanation doesn’t make sense, given that children have the ability to talk about people, events, and things before they report dreaming about them.

			The reality is, the arrival of dreams the way most of us think of them occurs with the development of visual-spatial skills, not language and memory skills. Dreaming requires a lot of us. Not only do we need to visualize the world, we need to manufacture situations. Dreams are like other high-level cognitive processes that come with age and maturation. The key to the ability to dream is how well our minds can visually recreate reality. There’s actually a test you can give a child to determine whether they are capable of dreaming called the Block Design test. In this test, children must look at models or pictures of red and white patterns and then recreate those patterns in blocks. If they can match the pattern, they can probably dream.

			Both visual-spatial skills and dreams depend on the parietal lobes, which help with spatial orientation and aren’t fully developed until around age seven. More importantly, dreams rely on complex associations between brain regions, the association cortices, that also take time to develop and make meaning out of what the occipital lobe may see and the parietal lobe may feel—working together for an immersive visual and emotional experience.

			Soon after the arrival of dreaming, a strikingly universal event in pediatric development occurs: nightmares. We’ll look at nightmares more closely in the next chapter, but children experience many more nightmares than adults. Their dreamscapes are populated with monsters and supernatural beings no matter how benign their rearing. Nightmares then fade for almost all of us as we move from childhood to adulthood.

			Consider this: We now know dreaming corresponds with our development of a sense of self—the essential capacity that allows for an autobiographical memory and identity. No dreams serve to reinforce the sense of self more than nightmares. In a nightmare, the self is typically under attack or facing some other kind of existential threat. A nightmare is essentially a battle of self versus other. This is a powerful way to instill the notion in a child that they are separate beings, with their own will and their own place in the world.

			The Evolutionary Benefits of Dreaming

			How do we know dreams aren’t random? Couldn’t they be a series of images, memories, characters, and actions pulled like cards from a deck? Dreams could be the unimportant by-product of something beneficial that happens during sleep, the noise of an engine but not its pistons and gears.

			There are a couple of straightforward reasons we know dreams aren’t random. One is that many of us have recurring dreams. If dreams were random, the chance of having the same dream twice would be exceedingly low. The chance of having the same dream more than twice would be impossible. Secondly, some of us can get up in the middle of the night, return to bed, and resume the same dream we were having. This would also be impossible if dreams were truly random.

			I believe we have evolved to dream. Here’s why. Whenever possible, evolution holds onto traits that are advantageous. Evolution would never perpetuate traits that did not give us a clear advantage, especially if they demanded a lot of energy or exposed us to predation. Dreaming does both. It demands a lot of energy and leaves us vulnerable while we are dreaming.

			So why do we dream? Why go through these nocturnal exertions, these bizarre, mental narratives conjured only for ourselves—of falling, of having our teeth fall out, of cheating on a partner? What possible biological or behavioral advantage do we get by spending years, maybe decades, of our lives dreaming?

			These questions have provoked a lot of theories. We all dream at some time of being chased, so one theory is that dreams exist as a kind of threat rehearsal, a way to practice recognizing and responding to threats in a safe way. In this theory, dreams are like a virtual simulation where we can test different responses and imagine the consequences. Could it be that we are better at managing real-world threats based on our dream life experiences?

			In perhaps a modern version of threat rehearsal, Isabelle Arnulf, a professor of neurology at the Sorbonne University in Paris, asked students about their dreams before their medical school entrance exam.[6] Dreams about the exam were common and more than three-quarters were nightmares. The themes of these unpleasant dreams are ones you could no doubt predict: “I woke up peacefully at 10 a.m. Suddenly, I panicked and realized it was all over and I failed the exam.” Other students dreamed of eyeglasses shattering before the exam, receiving an exam with pages missing, having no paper for writing during the exam, missing the exam because the train went in the wrong direction, and so on.

			Interestingly, students who dreamed about the exam frequently did about 20 percent better than those who never dreamed about it. More sleep did not predict better results, nor did higher pre-test anxiety forecast a lower score. Arnulf concluded that negative anticipation of a stressful event and the simulation of the test during dreaming may have given the test takers a cognitive benefit. The dream reports, she concluded, served as a kind of checklist for all possible situations, ranging from those that were likely, such as forgetting one’s documents, to those that were improbable or impossible, such as taking a plane to the exam.

			However, if threat simulation was the only reason we dream, then all our dreams would involve imagined threats. We know that’s not true. Dream plots are varied, and we experience many emotions besides fear when we dream. There must be other evolutionary benefits to dreaming.

			Another theory suggests dreams have therapeutic value, serving as a kind of nocturnal therapist, helping us digest and metabolize anxiety-provoking emotions. Many of us have dreamed of being late or showing up underdressed or naked in public. These dreams can actually help us avoid embarrassment in our waking life. Recent research at the University of California, Berkeley, shows fear responses to emotional waking experiences are blunted the morning following these kinds of dreams.[7]

			Evidence of the therapeutic value of dreams can also be found in the dreams of divorcing couples. Rosalind Cartwright at Rush University Medical Center’s Graduate College of Neuroscience, in Chicago, found dreams could by themselves be accurate predictors of who would—and who would not—recover from post-divorce depression.[8] Those who recovered tended to have dreams that were more dramatic, with complex plots that mixed old and new memories. Cartwright concluded the recently divorced test subjects were working out their negative feelings about their former spouse in their dreams. This, she said, had the effect of defusing the emotion and preparing the dreamer to wake up ready to see things more positively and to make a fresh start. The degree to which divorcing couples dreamed about each other was correlated with how well they moved on.

			Dreaming may also serve as a means of testing different interpersonal scenarios. When it comes to visualizing all sorts of social situations, nothing matches dreaming. Dreams are capable of delivering an incredible range of plots, both realistic and implausible, and in each of them, we imagine how they play out. We’re so good at this, social scenario building has justifiably been dubbed our “superpower” by Mark Flinn, a biomedical anthropologist at Baylor University in Texas.[9] How well we interact with others is vital from an evolutionary perspective. It helps us get along in a group and find a mate.

			Yet another theory about the evolutionary benefits of dreaming points to keeping the brain tuned and ready even during sleep. In trying to create machines that behave like the mind, computer scientists encounter challenges that give us clues into other benefits dreams could provide.

			Neural networks are functionally associated neurons in the brain. For example, a neural network could be the type of visual processing required to determine whether someone we see is familiar to us. Facial recognition software is an artificial version of this. One theory proposes that dreaming has evolutionary benefits because the accompanying bursts of mental activity keep neural networks finely tuned, as a sort of pilot flame for the brain. That way, if we are awakened, the brain can quickly become alert and engaged.

			Machine learning and the bizarre nature of dreams have inspired still one more theory of the evolutionary benefits of dreaming. Dreams are often surreal, with outlandish or improbable situations, the type you wouldn’t see in a typical day and may never see in your lifetime. With this in mind, American neuroscientist Erik Hoel proposed something he calls the overfitted brain hypothesis.[10] He suggests dreams exist to help generalize what we’ve learned in our waking life.

			When a machine learns complex tasks, it is trained to develop general rules from a set of specific circumstances. If the specific circumstances used are too similar, “overfitting” occurs, and the rules the machine adopts become too closely aligned to the limited information it has received about the world. As a result, the machine becomes what in humans would be considered narrow minded. The machine’s thinking is too zoomed in, too rigid and formulaic in its analysis. In other words, the machine will fail when it receives data that is “outside the box.” To prevent this from happening, computer scientists inject “noise” into the information used to teach the machine, deliberately corrupting the data and making the information more random.

			Like the data sets a machine receives for machine learning, our day-to-day lived experience can often give us limited information about our world, creating patterns of thought that are constrained or boxed in. Habituating to a routine is efficient but also limits how adaptable we are to unexpected circumstances. Dreams, with their fantastic, often surreal quality, are much like the noise injected into the machine’s data. This nightly reshuffling of our memories and patterns could be relying on something called stochastic resonance, a scientific term that describes adding random noise to data to make important signals more detectable, rather than less so. This could lead to more flexible and creative thinking.

			It’s not just the mind and outlandish dream narratives that support this theory, but actual neurophysiological changes that occur during dreaming. The brain injects “noise” into our dreams by lowering adrenaline levels. We’re familiar with adrenaline because that’s the neurochemical that kicks our fight-or-flight response into high gear and makes us acutely vigilant. More adrenaline puts us in a hyper-alert, hyper-focused state. When that happens, we are best at detecting even the faintest signal from the noise. This had enormous benefits when humans were avoiding predators in the wild. A boost of adrenaline might help us detect a faint rustle in the tall grass alerting us to the presence of a threat just out of sight.

			When we’re dreaming, adrenaline is turned down, and our discernment between signal and noise loosens. As a result, the brain has dampened reality testing. This would be a massive vulnerability if we were facing danger, but it gives dreaming the power to think creatively and divergently. I’ll get into the anatomical and biological basis of divergent thinking more in Chapter 4, on Dreaming and Creativity, but when I write about divergent thinking, I mean what is often called outside-the-box thinking. This is the kind of thinking that looks at a problem in a completely novel way, or from an original perspective, and that can be very difficult when we are knuckling down to solve a problem during our waking hours.

			The lack of adrenaline in our brains during dreams allows for the suspension of disbelief required for this sort of adventurous dreaming. This is part of the Executive Network being turned off, step two of dreaming. This makes sense, as it is a chemical synergy of sorts. The Executive Network and adrenaline in the brain both serve similar functions: vigilance and outward focus. At the same time, the adrenaline in our bodies is unchanged and will cause us to experience dreams as though they are real. When we’re dreaming of fleeing a predator, for example, the adrenaline in our bodies will make our hearts race as though we’re really running for our lives.

			This type of imaginative and unbound thinking during dreaming could pay dividends by finding adaptive solutions to existential threats. When we talk about evolution being survival of the fittest, I believe fittest means the most adaptive. Dreams’ bizarre narratives help us do just that: navigate the world with all its complexity and give us the best chance of dealing with the widest set of challenges we may face. Dreams can simulate black swan events we would never predict from our daily routines, but which the species might need to react to in order to survive—plagues, earthquakes, tsunamis, war, drought.

			At the end of the day, even as the research has blossomed, no theory has emerged as to the single reason humans have retained the need to dream. In fact, the evidence suggests all these theories are valid to some degree, intertwined and interdependent. We shouldn’t expect there to be a single reason for dreaming, just as there isn’t a single reason for waking thought. As humans have evolved, as the brain added new and more sophisticated layers to our cellular architecture, why couldn’t we add to the armamentarium of dreams? Why can’t dreams both help us with our emotions and simulate worst-case scenarios? Why can’t they serve as threat simulation and keep the neural network finely tuned?

			These theories explain all the ways in which dreams help us as a species to adapt and survive, but I believe dreams also help us become who we are. One particular dream appears to play an outsized role in the cultivation of our sense of narrative identity and sense of self, allowing the unique person to emerge. It’s one we’ve all had: the nightmare.

		

	
		
			2.

			We Need Nightmares

			Julia was living a tranquil life by day. She taught yoga and spent time gardening and hiking. Yet for years, she had horrific and violent dreams that seemed to come from nowhere, like seeing her parents beheaded, or stabbing someone with a knife. As she recounted in the podcast Science Vs, she’d wake up shaking, the disturbing details difficult to forget.[1] When the day began and some of the emotions of her grisly dreams faded, she couldn’t help but reflect on the macabre scenes her brain could conjure at night. Increasingly, the nightmare residue lingered into the following day.

			Julia was living a perplexing double life. Her days were filled with positive emotions built around habits of wellbeing, but her nights were filled with imagined violence. She was deeply troubled that such violent thoughts lurked within her. She couldn’t understand why she was having these nightmares—or what she could do to stop them.

			How could Julia’s dream life be so different from her waking life, and how could it turn so macabre? Where did these violent nightmares come from?

			Indigenous cultures attributed nightmares to external forces: evil spirits, demons, or other malevolent beings. Some cultures don’t even have a term for nightmares and instead consider them windows to the edges of consciousness. The truth is that nightmares, like dreaming, are the product of neurobiology. Ultimately, nightmares’ dark visions are our own.

			To many of us, nightmares seem like an unwanted side effect of sleep. After all, they fill us with heart-pounding terror and wake us up. You may dread them. They may haunt you. Yet, they are necessary—beneficial even—in ways you may never have imagined.

			To understand nightmares, it’s helpful to think of them based on the age of a person when they occur, their origin, and the role they may play. Of course, no feature of the mind can be neatly divided, but these distinctions are helpful to begin our exploration. The type of nightmares this chapter focuses on are those that occur for all of us in childhood and persist for some into adulthood. Their universal appearance may serve a purpose in children to cultivate their identity and sense of self. They are filled with terror but rarely disrupt the child’s life.

			Another type of nightmare, usually experienced by adults, not only terrorizes our dreams but affects waking life and serves as a psychological thermometer of sorts. They can be brought on by stress or anxiety and trauma itself. If they are severe enough or chronic enough, they can qualify as something called nightmare disorder. We will take a look at trauma-induced nightmares in Chapter 5, Dreaming and Health.

			But first, what distinguishes a nightmare from other dreams?

			More than a Bad Dream

			Nightmares shouldn’t be confused with a bad or unpleasant dream. A bad dream is merely one we would rate as emotionally negative: You miss the bus, or have to interact with an unpleasant colleague. Nightmares, on the other hand, are characterized by long, vivid, frightening dreams that always wake us up.

			The nightmare plot usually involves a threat to our survival, physical integrity, security, or self-esteem, and their emotional atmosphere is one of dread. They can also produce intense feelings of fear, anger, sadness, confusion, and even disgust. By definition, nightmares force us not only to wake but to vividly recall the frightening events.

			The content of nightmares differs greatly from that of the other main categories of dreams, the pleasurable dream and the dream in pursuit of a goal. These dreams tend to be more metaphorical than literal, while nightmares are often more literal than metaphorical. In a nightmare, we are typically menaced in some real way. Our dream self comes under attack.

			Nightmares are different in another way. In other dreams, we are often able to infer the motives and emotions of the other characters; in nightmares, we can lose this mind-reading ability. Faced with a realistic threat from an unreadable foe, your sense of self is heightened. In nightmares, it is you versus an “other.”

			A popular and persistent myth says it’s not possible to die in a dream, or that if you do, you’ll die in real life. The source of this misguided lore is unclear, but it has persisted across generations. The truth is you can die in a dream, but you almost always wake up before that happens.

			Even if the content of dreams can’t kill you, the physiological stress of our most emotional dreams can. Approximately every ninety minutes, we go through the full cycle of sleep: light sleep, deep sleep, and finally rapid eye movement (REM) sleep, where we experience our most vivid and emotional dreams. With each sleep cycle through the night, the period of REM sleep gets longer and the dreams become more emotionally intense. It should come as no surprise then that the final period of REM sleep before waking is associated with an increased risk of cardiac arrest.

			During a nightmare, the amygdala, the part of the brain that processes emotional experiences, throbs with activation. Our breathing can become rapid and irregular, we may start sweating, and our heart rates can spike. One person’s heart rate during a nightmare was recorded skyrocketing from sixty-four beats a minute to 152 beats in a mere thirty seconds. Yet most nightmares leave no lasting mark on our bodies, even when their content is burned into our psyche.

			No matter how nightmares disturb you, shake you, or change you, they remain to a large degree a cipher. The source of their disturbing power is hard to pin down and quantify. They are a subjective, private, visual and emotional rollercoaster experienced during sleep, and evaluated by our subjective consciousness when we’re awake.

			Nightmares are universal, and, as far as we can tell, have always been part of the human condition. They are not a glitch or aberration, randomly affecting some people and not others. Everyone has nightmares. They aren’t limited by life experience, or diet, or age, or personal habits. The gentlest of childhoods is no barrier against nightmares.

			Nightmare themes are also not random. They aren’t a sporadic firing of neurons with ominous organ music playing in the background. The plots of nightmares are predictable. The five most common themes across the world and over time are: failure and helplessness, physical aggression, accidents, being chased, and health-related concerns or death. Nightmares are often our earliest remembered dream, and each of us could probably name a nightmare that has recurred periodically throughout our lives, startling us awake and shaking us to the core.

			Children Have the Most Nightmares

			Have you ever wondered why you needed to have a nightmare in the first place? What possible benefit could they offer? I believe nightmares may help us in a number of ways, not only as individuals but as a species. The most important benefit comes early in life and might surprise you.

			Nightmares unfold throughout our lives in an intriguingly predictable pattern. For starters, children experience nightmares an estimated five times more often than adults. Childhood nightmares often involve falling, being chased, and an evil presence. In dream reports throughout the world and across all cultures, children dream of monsters, demons, and supernatural beings. How can this be? How can children reared with love, who are nurtured and protected, still conjure up monsters?

			Proving beyond a shadow of a doubt how and why this feature of childhood came to be may never be possible, but when you consider the patterns and themes of nightmares, it’s tempting to speculate.

			Let’s first consider the soil in which these terrifying dreams proliferate. Childhood nightmares arrive at a time of explosive cognitive growth. Language and social skills are flourishing. As young children interact at home with parents and siblings, in school, with friends and others, they are also gaining their first sense of who they are in the world. At the same time, at night, they are experiencing frequent nightmares. I think these two aspects of their lives are intertwined.

			Here’s why. As we explored in Chapter 1, we are not born able to dream; our ability to dream develops during childhood. The dreams of children and their waking imagination grow in tandem. As children develop visual-spatial skills that make them capable of imagining a three-dimensional world, dreams begin to resemble video, rather than stills. When children reach the age of five, they start appearing as figures in their dreams and characters in the dream plot. This is a normal phase of development, no different from learning how to crawl or walk, or how to ride a bike. And this is when nightmares begin.

			One thing that gives nightmares an extra kick of terror for young children is that they can’t distinguish the difference between dreams and reality. The phrase “it was only a dream” means nothing to a five-year-old. We know this thanks to extensive research of what age children are when they understand their dreams are private, that they are imagined events not witnessed by others. The arrival of a dream self and nightmares at the same time in a child’s development is likely no coincidence. Nightmares may just be a universal cognitive process by which all children cultivate and forge a sense of themselves as independent minds—truly separate from others—and even help them differentiate dreaming thought and waking thought.

			A sense of self is not something we think about much as adults. Our sense of self is fully formed. We know who we are. We have an understanding of our existence as individuals, of our character and physical features, of our thoughts and feelings, of who we are relative to others: parent, child, sibling, partner, friend, adversary, co-worker, and so on. To be human is above all to navigate a complicated social landscape. This internal and external sense of who we are is sometimes called the narrative self and the social self. As children, this is all new territory. Becoming an individual is a learning process. Young children are only beginning to understand that they have their own rich and unique inner life, and also a place in the real world, within families, tribes, towns and neighborhoods, schools, society, and culture. When they have that sense of who they are, children will likely show more independence and confidence, and a greater willingness to try and learn new things.

			Now let’s think about the typical nightmares of a five- or six-year-old, which frequently pit the dreamer versus a creature. When monsters attack children in their dreamscape, these young dreamers tell researchers the creatures are trying to invade their minds. Think about it: Children begin using their minds to create creatures that battle their own minds. The dreamer versus an evil other. Nowhere else in their young lives is their sense of self threatened like this.

			As children age, the abundance of nightmares parallels the way in which their minds mature and take shape. For instance, the frequency of nightmares does not diminish until about age ten. Beginning at age twelve, girls are more likely than boys to have nightmares. Their nightmares are dominated by humans and small animals as aggressors, while boys more often find monsters and big animals in their nightmares. Research suggests socialization may play an important role in the differences, which start diminishing after adolescence.

			As you might expect, friends and social drama play a larger role in the dreams of adolescents, and dreams start to become more sexual. With the cognitive maturation that comes with this stage, the frequency of nightmares diminishes. The common exceptions are people who have PTSD, and those suffering from mental illnesses. Even less common are people like Julia, whose frequent nightmares carry through into adulthood without any apparent cause. Like the nightmares of children, they flare up from the imagination but don’t seriously disrupt sleep, cause problems with daytime functioning, or fear of going to sleep. These are symptoms of a condition called nightmare disorder that I’ll cover in Chapter 5.

			When we become adults, we still get nightmares, but they are typically much less frequent, maybe occurring once a month, and can be induced by life stresses. Children, too, can have nightmares born of anxiety and stress.

			The themes of the nightmares also evolve as we transition to adulthood. The monsters of childhood nightmares no longer play a main role. Instead, our nightmares are more likely to include interpersonal conflicts and themes of failure and helplessness. They are also much more heavily populated with unfamiliar characters than normal dreams. As we’ve learned, however, there is one cardinal element of nightmares that carries through from childhood to adulthood: In a nightmare, whether it is the result of a monster or a sense of helplessness, the dream-self is what is typically under threat.

			Imagined nightmares, like dreaming, are a cognitive achievement. If we look at the trajectory of nightmares within the broader landscape of dream life, it becomes clear that nightmares are the most remarkable species of dreams. Nightmares train the mind in ways lived experiences simply can’t, helping to shape us and forge our egos. In other words, nightmares are likely necessary to our development.

			The Neurobiology of Nightmares

			In the 1950s, a pioneering brain surgeon named Wilder Penfield got an unexpected glimpse of the staying power of nightmares after developing awake brain surgery for epilepsy.[2] His electric probe triggered vivid and precise recollections from the past: a woman giving birth to a child, a man hearing his mother talking on the phone, the sound of a song on a record player. Patients described the experience as “more real than remembering.” Penfield also repeatedly triggered a particular type of dream—the nightmare.

			A fourteen-year-old girl reported a terrifying experience from childhood that had become a recurring nightmare. She was walking in a meadow. Her brothers had gone ahead of her on the path, and a man was following her, saying there were snakes in the bag he was carrying. She ran from the man, hoping to catch up with her brothers, a scene that replayed in her nightmares. Each time Penfield’s probe touched this spot on the brain, he was able to trigger the scene, which preceded her seizures.

			In the story of the awake brain surgery patient I shared at the top of the opening chapter, I, too, was mapping my patient’s temporal lobe when I triggered a nightmare. Usually, removing the probe stops the nightmare. Sometimes, however, the “switch” remains on, and the nightmare persists. This happens because nightmares—like all cognition—are powered by the flow of electricity in the brain, neuron to neuron, millions and millions of times over. My electric probe had activated the current of electricity but the neuronal activity continued autonomously, like a runaway train, her self-sustaining loops replaying horror.

			When this happened, I needed to quench the circuit of electricity in this particular region of the patient’s brain and stop the nightmare. I did this in the most elemental way imaginable: by fighting fire with water. As Penfield would have done. I gently poured sterile, cold water directly onto the exposed cerebral cortex to quench the electrical activity and break the nightmare. The patient didn’t feel the chill, but the cold water slowed the metabolism of the neurons and made it harder for them to spark their electrical potential. And with that, her nightmare stopped.

			What strikes me about Penfield’s experience with awake brain surgery—and my own—is how nightmares become part of the brain’s neuronal architecture. Specific, terrifying scenes have taken up root in the cerebral cortex. They are encoded in a way that they can be recalled again and again with fidelity. Nightmares endure.

			Science Supporting the Utility of Nightmares

			Nightmares are psychologically taxing and physiologically expensive. They can quicken breathing, cause heart rates to spike, and trigger strong emotions. All this requires a lot of energy. As we keep seeing, if a trait or behavior is energetically costly—and a nightmare certainly is—it really has to earn its keep. In other words, we wouldn’t be expending precious energy on nightmares if they weren’t somehow useful. For this reason, nightmares can’t be considered some cerebral relic, an evolutionary appendage like the appendix, once useful and now just along for the ride. Given how much we invest in them, nightmares have somehow earned their right to exist across generations of evolutionary pressures. I believe they have persisted because of their utility.

			Before we learn how they might be useful, let’s consider something else about nightmares that sets them apart from dreams: Nightmares can actually be passed down from generation to generation. Researchers have found frequent nightmares cluster in families, and one study looking at more than 3,500 pairs of identical and fraternal Finnish twins found gene variants linked to nightmares.[3] If the likelihood of having nightmares can be passed genetically, can the nightmares themselves be as well? Could we be passing the scripts of classic nightmares from generation to generation? After all, outside of PTSD, most nightmares have nothing to do with daytime trauma but seem to follow well-worn scripts of terror and heart-pounding fear. A wild beast is chasing us. We’re falling off a cliff. We’re being attacked. Are those scripts woven into the double strands of our genetic code?

			The idea is not so far-fetched. Passing beneficial behavioral traits from one generation to the next is the central tenet of evolutionary psychology, which argues that behavior is subject to the same natural selection as physical traits. For example, it’s now widely accepted that genes influence cognitive abilities, such as attention and working memory. They are also said to play a significant role in traits such as a propensity for happiness or risk taking.

			Another way behavioral traits learned in one generation can be passed down to the next is through something called epigenetics. Epigenetics does not change DNA, but alters which genes are turned on or off. Epigenetics allows for traits to be passed to the next generation without having to wait for glacial changes at the genetic level. In other words, the DNA doesn’t need to mutate for the genetic code to be expressed differently.

			There’s evidence that behavioral traits, like physical ones, are subject to epigenetics. Looking at C. elegans, a type of worm that is a favorite among researchers: One research team found that when the roundworms learned to avoid dangerous bacteria in one generation, they passed this avoidance behavior onto the next.[4]

			Humans, too, can pass traits learned in one generation to our offspring via epigenetics. The DNA in nearly every one of our cells carries a six-foot bundle of genetic code that is the entire blueprint of the human body. Cells differentiate into brain cells, skin cells, or other types of cells by picking and choosing which part of that code to copy, determining which proteins to make. Environmental changes, too, can cause different parts of the genetic code to be copied or skipped, resulting in different proteins being made. The body does this by producing molecular markers that either suppress copies of that part of the DNA or promote them.

			If you’re a smoker or exposed to environmental toxins, for instance, markers will appear that change how your DNA is expressed—at least temporarily. If our DNA is the blueprint for an entire house, gene expression determines whether to make a door or a window. How genes are expressed in one generation can be passed to the next, from parent to child. Stop smoking or avoid the environmental toxin and over time your DNA will return to normal.

			Given that a predisposition for nightmares can be passed from parent to child, I can’t help but wonder if our ancestors’ dreams still ripple in some way through our sleeping minds via epigenetics.

			Sleep Paralysis: The Original “Night-mare”

			Imagine waking in the morning unable to move, overcome with a sense of dread, hyperventilating with terror, and feeling like a great weight is on your chest, suffocating you. You may hear a buzzing sound or feel electrical jolts or vibrations running through your body; have the sensation of floating or being touched; hear hallucinatory sounds, like laughing devils; or see a person, animal, or evil presence by you, on you, threatening you, touching you, suffocating you, or penetrating you. When this happens, you are experiencing something called sleep paralysis.

			An estimate of up to 40 percent of the general population has experienced sleep paralysis at least once in their lifetime. Sleep paralysis is so ubiquitous that cultures around the world arrived at different, though strikingly similar explanations for this experience. In ancient Mesopotamia, they blamed an incubus, a male demon that wants to have sexual intercourse with a sleeping woman, or his female counterpart, a succubus. In the Abruzzo region of Italy, east of Rome, an evil witch called a pandafeche was thought to be responsible. In Egypt, it was a vicious spirit creature called a jinn. In China, a visitation by a ghost. Among the Inuit, a shamanistic attack on the dreamer’s vulnerable soul. The eighteenth-century Swiss-born artist Johann Heinrich Füssli depicted sleep paralysis as a goblin-like demon perched on the chest of a sleeping woman. More recently, space aliens bent on abduction have been blamed. How else can you explain something as heart-pounding, psychedelic, and terrifying as sleep paralysis?

			The word “nightmare” dates back to around 1300 CE and was originally two words: “night-mare.” A mare was an evil spirit who tormented people in their sleep. Sleep paralysis can sometimes create the sensation of being sexually violated as one lies paralyzed, hence the belief that an incubus or succubus caused this terrifying experience.

			One of the first published clinical descriptions of this phenomenon was in 1644 by Dutch physician Isbrand van Diemerbroeck, who called the case report Incubus, or the Night-Mare. His description really captures the panic and terror of the experience: “In the night time, when she was composing herself to sleep, sometimes she believed the devil lay upon her and held her down, sometimes that she was choked by a great dog or thief lying upon her breast, so that she could hardly speak or breathe.”

			Sleep paralysis has two central physical characteristics: the body is paralyzed, and there is a suffocating feeling. More terrifying still, these physical sensations are typically accompanied by an ominous feeling an intruder is close by or hallucinations of a beast crouched on your chest. Let’s consider how neuroscience can shed light on how each of these occur at the same time.

			Paralysis during sleep is absolutely vital to keep us safe during our most vivid dreams. Otherwise, we would act them out, something seen in patients with dream enactment behavior, where a person’s brain is asleep but their body is awake (something that will be expanded on in Chapter 5). As a result, they kick, thrash, and cry out in their sleep. Sleep paralysis is the flip side of the coin. The brain has awakened but the body is asleep and paralyzed. In other words, you are locked in your body.

			Based on which muscles are and are not paralyzed in sleep, you can experience a feeling of suffocation and the sensation of a great weight on your chest during sleep paralysis. The diaphragm is the main muscle we use to pull air into the lungs. It is not affected by the muscle paralysis that occurs during sleep, allowing us to breathe while sleeping, but other respiratory muscles between our ribs and in our necks that allow for maximal expansion of our rib cages to pull in breath deeper into the corners of our lungs remain paralyzed. We use these “accessory muscles” when we’re running up a hill—or when we’re terrified by the idea of an evil presence lurking nearby. When these muscles are paralyzed, you panic. You gasp for air, but you aren’t able to pull in as much as you want. I believe this creates the feeling of suffocation.

			The most common element of sleep paralysis, reported across peoples and cultures, is the sensation of a lurking intruder. The likely origin of this bizarre and powerful phenomenon is the activation of a part of the brain called the temporoparietal junction, located above and behind the ears. It is the tuft of the brain that borders the temporal and parietal lobes and elicits a unique blend of phenomena when stimulated. Hyperactivity in this part of the brain will cause people with schizophrenia to attribute their own actions to others. But it is awake brain surgery that offers perhaps the strongest evidence implicating this part of the brain.

			Electrical stimulation of the temporoparietal junction can induce the illusion of a shadowy figure nearby. In one case study of a 22-year-old woman undergoing awake brain surgery for epilepsy, electrical stimulation on the left temporoparietal junction produced the impression that someone was behind her.[5] The electrical stimulation was repeated twice more. Each time, the patient, who was lying down, had the sense a man was lurking. With the next electrical stimulation, the woman sat up and pulled her knees to her chest. She said the man was now holding her in his arms, and it was an unpleasant feeling. When the woman was asked to hold a card and perform a language-testing task, she said the man was trying to take the card from her. Not only was she perceiving another person in the room, she was now attributing hostile motives to his actions.

			We know the temporoparietal junction uses touch and feedback so that your brain can figure out where your body is, where it ends, and where another’s body begins. It seems likely that the shadow figure that is a central aspect of sleep paralysis is the result of some sort of electrical disturbance in this part of the brain, creating a creepy or malevolent “other” at the blurry edge of our imagined body.

			The last part of sleep paralysis—and the hardest to explain—is the hallucinations: the goblins and devils, the incubus and succubus, the ghosts, and the space aliens we see in the space between sleep and waking. The scientific basis of this remains elusive and challenging to investigate. If I had to venture a hypothesis, it would include some sort of mismatch with the neurotransmitter serotonin coming online as we wake in a discoordinated fashion with other arousal neurotransmitters. Ultimately these hallucinations are closer to intense psychedelic experiences, which rely on serotonin modulation.

			Serotonin is best known as the neurotransmitter boosted by anti-depressants known as SSRIs (selective serotonin reuptake inhibitors). Its primary function is not related to depression or mood, however, but to promote wakefulness and suppress REM sleep. During sleep, serotonin levels dip to zero. When we’re awake, serotonin levels return.

			Of course, sleep paralysis is not purely a physical phenomenon. Just as the dreaming brain stitches a story in search of cohesion and the comfort it provides, our brains seek to add meaning to the strange and terrible sensations experienced during sleep paralysis. Culture and beliefs play a role. This may seem hard to believe, but where a dreamer grows up and what the dreamer believes can profoundly alter the experience of sleep paralysis. If you grow up in Italy or Egypt or somewhere else where folklore blames evil witches, demons or other malevolent forces for sleep paralysis, your sleep paralysis will be different and perhaps worse than for someone who grows up in a country without these myths. Your mindset matters.

			Think about it. If you wake up and you are paralyzed, your level of panic will be much greater if you think an evil being is lurking nearby or that your physical discomfort is the result of a malevolent force attacking you. In your terror, breathing may be more labored, the pressure in your chest greater, the experience more traumatic.

			If you wake up with sleep paralysis, what can you do? How are you supposed to deal with the suffocating sensation, the squeezing on the chest, the hallucinations, and the fear? After all, few things in life are this terrifying. It comes down to using your waking mind to take on the surreal and terrifying signals you’re getting. The mind has created the sense of fear and terror, so the mind can be used to deactivate it—to turn down the panic and the fight-or-flight fear response.

			When you experience sleep paralysis, don’t try to move, and remind yourself that what is happening is benign, temporary, and no real cause for fear. It’s a good idea to keep your eyes closed and tell yourself that any presence you perceive in the room is imagined. Inward-focused meditation on something positive can also help.

			How to Alleviate Nightmares

			Let’s go back to Julia for a moment, our case study from the beginning of this chapter. After a nightmare, Julia would sometimes wake up shaky or with her face wet with tears. The following day, she would be anxious, and the intense emotion of the nightmare would stay with her.

			Nightmares are the most intense dreams, and the ones hardest to forget, and as a result, they can raise daytime anxiety, just as they raised Julia’s. In the day following a nightmare, most people are typically more anxious and on a less stable mental footing than on nights when they did not have a nightmare. In one study, nurses who kept sleep diaries had more nightmares after a stressful day, and had more stressful days after nightmares. In other words, it’s possible to enter into an unhealthy spiral of nightmares and stress.

			One common response to frequent nightmares is avoiding sleep altogether. After all, you can’t have a nightmare if you don’t fall asleep. Unfortunately, this type of self-induced insomnia only further misaligns our circadian rhythms, resulting in more nightmares. How then can we tackle the type of recurring nightmares that are not the product of trauma?

			First, we need to remember that dreams are an extraordinary act of imagination. As our most elaborate dreams, nightmares are the ultimate imaginative act. When we dream, our attention is turned inward and our Imagination Network is activated. But that doesn’t mean it is operating autonomously. It is the product of our brain and affected by our state of mind. This means that we can play an active role in our dreams.

			Researchers have shown a process called autosuggestion, or dream incubation, can work to steer dreams in a certain direction. This is how it works: As you go to sleep, simply make a verbal statement: “I want to dream about X.” Better yet, create a mental picture of the person or question you want to dream about. You can also place a picture of who or what you want to dream about on your nightstand. Dreams are visual. Do either of these, and you are speaking the language of dreams.

			Because anxiety and stress can provoke nightmares, therapy and other techniques to lower daytime angst can reduce the frequency of nightmares. A calming bedtime ritual such as meditation or yoga is also thought to help, given how dreams reflect our emotional state. If we change how we’re feeling before we fall asleep, we are likely to prime our dreams.

			After a lifetime of frequent, violent nightmares invading her otherwise peaceful life, Julia, at a friend’s suggestion, went to see a therapist to learn about something called Imagery Rehearsal Therapy. The goal of Imagery Rehearsal Therapy is to defang a nightmare by rewriting it. Guided by a trained professional, Imagery Rehearsal Therapy is usually a two-step process consisting of four sessions, each lasting two hours. The first two sessions dig into the impact of nightmares on sleep and how nightmares may develop into a learned behavior. The second two sessions teach how to use daytime imagery and rehearsal to fundamentally alter the nightmare into something else. Imagery Rehearsal Therapy may sound too simple a solution to something as profound and piercing as nightmares. But the technique has been rigorously researched in well-designed studies that have shown benefits for others long after the therapy sessions ended.

			For Julia, Imagery Rehearsal Therapy required thinking of a recurring nightmare she’d had, changing the plot from one of violence and terror into something more pleasant, happy even, and repeating that story to herself while she was awake. It turns out the way we break nightmares sheds light on their origin. Nightmares, like all dreams, are the product of our imaginations. The same imagination that is the source for nightmares can be used to break their terrible spell. We can treat wild and dark flights of imagination with a sunnier version of the same tale. With Imagery Rehearsal Therapy, the plots to the new, more benign dreams can be written or visualized, including as many specific details as possible.

			Julia decided to try this technique on a particularly upsetting recurring nightmare. Like many nightmares, this one started as a normal dream. At first, she’s walking in a picturesque town in southern Spain with her best friend. Then, everything changes for the worse. Bombs start falling, causing mayhem and bloodshed. Julia and her friend run in panic, trying to escape, but never find a way out. Using Imagery Rehearsal Therapy, Julia rewrote the script of her nightmare. On the advice of her therapist, she added sensory details like smell, touch, and taste. The reimagined dream started the same, a walk in a beautiful Spanish town, but instead of bombs dropping on the old houses, she and her friend hiked out of town and sat in a park redolent of flowers and punctuated by beautiful old trees, feeling a warm wind on their faces. Julia typed up the new, pleasurable version of the nightmare and read it to herself every afternoon for a couple of weeks. As she read what she’d written, she pictured the rewritten dream in vivid detail.

			At first, Julia was skeptical. Could there really be such a simple solution to calm her nightmares? To her surprise, Imagery Rehearsal Therapy worked.

			She tried using this method on other nightmares that plagued her. In the nightmare of a man following her on an empty street at night, he is no longer out to harm her but is trying to return something she’d lost. With the new plots, Julia’s nightmares started the same way, but the endings were changed to ones that were benign or pleasant. In the four years since she undertook Imagery Rehearsal Therapy, Julia rarely has nightmares.

			Ultimately, the source of Julia’s nightmares was never clear. She appeared to live a life largely free of the anxiety and stress that can trigger nightmares. She did not report being depressed, nor did she talk of trauma in her life, which can cause its own nightmares. As we’ll see in Chapter 5, frequent nightmares that begin in adulthood can at times signal more serious health concerns, but this did not appear to be the case with Julia, whose frequent nightmares began as a child. Julia may simply be one of those people for whom the nightmares of childhood simply never went away, a cognitive process that burned brightly in her youth and were never fully silenced.

			Lucid dreaming can also work for chronic nightmare sufferers in much the same way Imagery Rehearsal Therapy can. Lucid dreaming occurs when you know you are dreaming while remaining asleep (more on this in Chapters 6 and 7). Instead of rewriting the script ahead of time, lucid dreamers can change nightmares on the fly—as they are happening. Studies have shown lucid dreaming can not only reduce the frequency of nightmares but make them less frightening. Researchers studying lucid dreaming have also found that although not everyone is able to dream lucidly during their nightmares, on the whole, the participants reported fewer nightmares and changes to the nightmares themselves. Perhaps merely the belief that nightmares can be overcome is enough to change them.

			An important caveat: Mitigating recurring nightmares stemming from PTSD poses a different challenge, because these dreams do not arise from the dreamer’s imagination, the way Julia’s did, but from trauma. The nightmares of PTSD sufferers are essentially flashbacks in the sleeping brain. Because these nightmares are based in reality, trauma dreams can be more distressing than a typical nightmare and can’t be written off as a disturbing product of the imagination. Derailing this pattern of trauma-triggered nightmares has been particularly challenging. A drug that blunts the fear and startle response has provided a partially successful approach, but the medication has common side effects that include dizziness, headaches, drowsiness, weakness, and nausea.

			Barry Krakow at the University of New Mexico decided to see if Imagery Rehearsal Therapy could work to alleviate PTSD’s recurring nightmares the way it does non-PTSD-induced nightmares.[6] He tried the technique with a group of sexual assault survivors who had moderate to severe PTSD. The study participants went through three, three-hour sessions. They first learned that their nightmares, which may have helped them emotionally process the trauma initially, were no longer serving a useful purpose. Then, they were told the nightmares could be targeted the way you might a habit or a learned behavior. Finally, they picked a single nightmare, were told to rewrite it any way they wished, and then rehearsed it for five to twenty minutes per day by imagining the revised dream. They were also told to avoid talking about the trauma or the content of their nightmares. Krakow and his team followed up with the research subjects at three months and six months. They found rescripting and then rehearsing these altered nightmares helped to reduce the number of nightmares and improve sleep quality.

			

			•   •   •

			At first glance, nightmares make no sense. They are unpleasant and don’t appear to have any value for our waking life. But troubling as they are, nightmares are not a glitch. They arrive for us all as children and are deeply rooted in our neurophysiology. They cultivate our young minds in a way lived experience simply cannot, helping us define ourselves as individuals, separate from the people around us. In that way, nightmares help make the mind. And as we’ll see in the following chapter on erotic dreams, the mind can also make the brain.

		

	
		
			3.

			Erotic Dreams: The Embodiment of Desire

			Erotic dreams are part of human nature. You couldn’t stop them if you wanted to. Menopause does not end erotic dreams, nor is chemical castration enough to extinguish them. It doesn’t depend on whether you are sexually active, celibate, married, or single. Erotic dreams are universal.

			In general population surveys conducted across the globe, sexual dreams were reported by 90 percent of Brits, 87 percent of Germans, 77 percent of Canadians, 70 percent of Chinese, 68 percent of Japanese, and 66 percent of Americans. If the question is framed more broadly to include all erotic dreams and not just sexual dreams, the response jumps to well over 90 percent. Nightmares are the only other type of dream that is essentially universal. Both nightmares and erotic dreams have an outsized impact on our waking lives, indicating that, perhaps, they are meant to.

			An estimated one in twelve of all dreams contains sexual imagery. There’s some disagreement among studies, but the most common imagery in erotic dreams appears to be, in order, kissing, intercourse, sensual embrace, oral sex, and masturbation. Kissing appearing at the top of the list should come as no surprise, considering that when you map the cerebral cortex for real estate assigned to different sensations, the tongue and lips have a disproportionately large space devoted to them.

			Whether they are about kissing or something more, erotic dreams are hard to ignore. They can leave us flushed with pleasure or filled with jealousy. They are often unsettling. But what does it mean to have a sexual dream about an ex? What if your partner has an erotic dream about someone else? Should your dream or your partner’s worry you? Do they reveal anything about our true desires?

			Erotic Dreams Are Another Form of Imagination

			Looking at how relationship status affects erotic dreams, we see single men have a higher frequency of erotic dreams compared to men in stable partnerships. On the other hand, women report more sexual dreams when they miss their partners or at the height of a love affair, while men report no similar surge in erotic dreams in those scenarios. But there’s one way in which the dreaming life of men and women align: Almost all of us cheat in our dreams.

			What should we make of this? As creators of our dreams, we select the cast of our nocturnal dramas, the stage, and the action. The dreams we conjure are our own sensual productions. Wouldn’t a dream where we cheat on a partner be a sign we are looking to be unfaithful, or at least open to it? If an erotic dream is not our libido unfiltered and unleashed, then what could it be?

			To consider this question, we first need to look at what erotic dreams are and how they are produced. As we’ve learned, all dreams are the product of our imagination and the Imagination Network, a visual and emotional story unbound by the rules and logic of our waking life. When we’re dreaming, the Executive Network is idle and the Imagination Network is unfettered, free to find loose associations and connections in our memories and among the people in our lives. Looking at things in new ways helps us better understand our past experiences and may give us a clearer sense of what to expect in the future. The same freewheeling mindset in our dreams that allows us to explore scenarios that may be unimagined or unimaginable during our waking hours can also lead us to think about the people in our lives in surprising, disturbing, and even erotic ways.

			Because the logical Executive Network is shut down during dreaming, we can’t stop these erotic flights of fancy before they take off, and they are free from judgment—even our own. In our dreams, we can imagine sexual encounters and scenarios that would be taboo or inconceivable in our waking lives.

			Dream reports compiled by researchers reveal just how liberated we are in our dreams. Erotic dreams are most often not a recreation of our waking sex life, and in fact, if we are in a relationship, most erotic dreams do not even involve our current partner. Instead, in our erotic dreams, we have much more of an inclination toward bisexuality and novel sexual interactions generally.

			In dreams, we are free to be with anyone we want. Given this freedom, whom do we desire in our dreams? This may surprise you, but we don’t conjure the ideal sexual mate to participate in our erotic dreams. We don’t create some sort of idealized chimera, blending desirable characteristics into the ultimate dream fantasy. We typically imagine someone closer to home, often someone prosaic—possibly even repellent—from our waking life. That’s why erotic dreams tend to involve someone familiar: our ex-partners, our bosses and co-workers, friends and neighbors, even family members when we’re younger. Four out of five erotic dreams involve someone well-known to the dreamer, and these erotic encounters generally occur in a familiar place.

			This also means there is such a thing as a sexual nightmare. Dreaming about strange sex with weird or unpleasant people may be disconcerting, but it could be the Imagination Network exploring another type of social cognition, perhaps a power dynamic played out in an erotic setting.

			Of course, erotic dreams can also involve celebrities and other public or historical figures. For that, we have something dubbed the Halle Berry neuron to thank. Several major academic collaborations between neurosurgeons and scientists discovered that we have individual neurons dedicated to people and places most familiar to us. This includes family members, our childhood home, and famous people and places. We might have a neuron that lights up for the Sydney Opera House or the Eiffel Tower, for instance. In the same way, we also have neurons that light up for certain celebrities.

			Professor Rodrigo Quian Quiroga of the University of Leicester in England made this startling discovery by studying patients who had hair-thin wires called electrodes inserted into the cerebral cortex of their brains in advance of surgery for epilepsy.[1] The electrodes were there to detect electrical signals. The brain is normally alive with waves of electrical activity; epilepsy disrupts that.

			Think of epilepsy as an electrical storm in the brain, rogue brainwaves that overwhelm normal brain activity. Medications usually stop epilepsy, but if they don’t, patients can choose surgery. But for the surgery to be effective, we need to know exactly where the seizures originate—what we call the ictal onset zone—and how they spread. The brain mapping to figure this out is done with the patients spending days to weeks in the hospital, where we monitor their brainwaves until a seizure breaks through. Once we know where the seizures start and how they move across the brain, we can stop them surgically by dissecting brain tissue at the seizures’ ground zero.

			In the patients Quiroga was studying, the intracranial electrodes were inserted where the seizures were thought to originate, on the medial temporal lobes, which sit just above and forward from the top of your ears, and deep toward the middle of the brain. Two key structures related to memory, the hippocampus and the amygdala, are located in the medial temporal lobes.

			Quiroga wanted to see what was happening at the level of individual neurons. Using the inserted micro-electrodes and a technique called “single-cell recording,” Quiroga used the signals from the intracranial electrodes to see whether individual neurons were firing. Think of it as looking at an individual wave in the ocean, rather than the tide. Previous single-cell recordings done at the University of California, Los Angeles, had shown that individual neurons that are electrically activated in the medial temporal lobe could distinguish between faces and inanimate objects, and among specific emotional expressions, such as happiness, sadness, anger, surprise, fear, and disgust.

			Using single-cell recording, Quiroga was able to show something astonishing: Individual neurons responded selectively to pictures of celebrities. In one patient, a single neuron responded to pictures of American actor Halle Berry but ignored other images of people and places. It even lit up to a picture of her in costume and again to an image of just her name. In another patient, a single neuron responded to pictures of Jennifer Aniston while ignoring other famous and non-famous people, as well as pictures of animals and buildings.

			This response to images of celebrities at a cellular level in the brain reveals the oversized influence celebrities have in our lives. It’s fascinating. Celebrities have literally taken root in our neural architecture. Our response to them suggests they are as familiar to us as a long-time friend or neighbor. Because they inhabit a physical place, down to the level of neurons in our brains, it’s reasonable to conclude that erotic dreams with celebrities constitute dreaming of people who are very familiar.

			Whether they involve a neighbor or a celebrity, do erotic dreams mean anything? If so, what are they telling us?

			At the heart of these questions is both the relationship between our dream persona and our true self, and the dreamscape’s relationship to our waking world. If dreams are an accurate reflection of our waking lives, and our dream self is the same as our waking self, then whatever we do in our dreams is something we’d do—or wish we could do—when we are awake. If that were the case, if dreams are merely a continuation of our daily lives, then our dream reports and our daily diary entries would be indistinguishable.

			But as we know, that’s not true. So how closely are our waking selves and our dreaming selves connected? And what is it that drives our erotic dreams?

			What Drives Erotic Dreaming?

			For a long time, researchers have tried to connect the dots between what we do when we’re awake and what might lead to an erotic dream. They’ve conducted surveys asking about sexual activity, how happy people are in their romantic relationships, whether they have jealous personalities, and other waking life behaviors and personal characteristics. They have even tried to provoke erotic dreams by asking study participants to watch pornography before spending the night in a sleep lab. What they found was surprising. Erotic dreams are not tied to how much sex you are having, nor are they related to whether you masturbate. They are not even connected to how much pornography one consumes. The best predictor of erotic dreaming is how much of our waking life we spend daydreaming about erotic fantasies.

			Think for a moment how provocative this is: It is not what we do during our waking hours, but what we think about that feeds our erotic dreams.

			But why would erotic dreams be linked to daytime fantasies? Why wouldn’t they be linked to actual sexual behavior instead? In thinking about these questions, it’s important to remember the creative engine behind our dream narratives: the Imagination Network. If our imagination is more active when we’re awake, if we are more prone to daydreaming, we are more likely to have creative dreams. Along these same lines, if our erotic imagination is more active when we’re awake, it is possible that we become more open to erotic dreams at night.

			However, there’s one very important difference between daytime fantasies and erotic dreams. When we’re fantasizing during the day, these erotic thoughts are reined in by the Executive Network, which constrains sexual desires. This moderating influence on our erotic imagination when we’re awake is gone when we dream, allowing our erotic dreams to be wildly creative and exploratory.

			If our daytime fantasies are visions of some desired, if improbable, sexual outcome, erotic dreams are more like prurient thought experiments. We can switch genders or become bisexual in our dreams, even if it never crosses our minds during the day or in our most liberated fantasy. This is not necessarily a sign of the type of latent desires Sigmund Freud wrote about, but it could be a kind of cognitive platform on which sexual fluidity and ingenuity evolved for the benefit of our species. As we’ve seen before, these kinds of “wildcards” in our dreams could help us as a species become more adaptable when the unexpected happens, the black swan events that require creativity and resilience for survival. Our wildly creative and adventurous erotic dreams give us a plasticity of desire and prepare us to always procreate. If half the tribe is wiped out by disease or killed, erotic dreams like these could have readied our ancestors for new engagements and entanglements within our tribe. This may also help explain why erotic dreams tend not to look outside “the tribe” but stick close to home. The characters in our erotic dreams are rarely inventive but the interactions often are.

			In this way, erotic dreams are more than our true desires: They are the embodiment of desire itself. Erotic dreams prime us for sexual exploration and the plasticity of attraction with a breadth of sexual impulses. This makes sense when we remember the essential biological imperative of life is to survive at least long enough to procreate.

			Erotic Dreams Arrive before Erotic Behavior

			As a twelve-year-old seventh grader, Izzy started keeping a dream diary when she started having sexual and romantic dreams about a celebrity. She kept the journal until she was twenty-two, more than 4,300 dreams in all, and she donated it to an online repository for dreams and dream research called the DreamBank.[2] In addition to sometimes dreaming about family members, Izzy’s diary details a long succession of dreams based on crushes on classmates or actors. In one dream when she’s thirteen, she’s a boy having sex with one of her girlfriends. At age seventeen, she dreamed she was intimate with a man as part of a movie scene.

			What’s interesting is that Izzy told researchers she had not been involved in any sexual activity until she was twenty-five. Why would Izzy experience erotic dreams ahead of any first-hand experience? Could it be that her erotic dreams might have been the cognitive cue for reshaping the brain ahead of sexual activity?

			To answer these questions, we should first know the difference between the brain and the mind. When I mention the brain, I mean its physical structure: the various lobes that comprise our four pounds of thinking flesh. The mind is different. The mind refers to what emerges from the brain’s physical structure. This includes the connections and coordination between the lobes, how the neurons fire, and so on. The brain could be a city map showing streets and buildings, the power grid, and subway tunnels. The mind is the movement of people and vehicles engaged in different activities that constitute life. Or think of it as a computer. If the physical brain is the hardware, the mind is the software. Unlike a computer, though, where software is created externally and downloaded onto the hard drive, with the mind and brain the two are intertwined and inseparable. The brain creates the mind, but the mind can also alter the brain from which it arose. There is a reciprocal relationship. The mind both shapes the brain and emerges from the brain.

			Given this relationship, it seems erotic dreams might not just reveal what we are experiencing, but drive what we must experience. Let’s explore this more closely.

			At birth, our brains are a starter kit, a work in progress that requires experience and learning to develop. We’re born with more neurons than we have as adults and only keep those that are useful. Experience prunes the brain cells that sit idle while expanding the branching connections between the neurons we do use. If a child takes piano lessons, the brain will change in the areas involved in playing an instrument, mostly the cortical motor system, but also in the auditory system and the corpus callosum, which connects the two halves of the brain. In other words, the parts of the brain that are used thrive, while others wither. Use it or lose it is the general rule.

			In our brain, each of our five senses lands on its corresponding region on the thin outer layer of neural tissue, called the cortex. Hearing lands on the auditory cortex, taste on the gustatory cortex, smell in the olfactory region, vision in the occipital cortex, and for touch, there is the sensory cortex. But we also develop another type of sensation from a lesser-known part of the brain that blossoms in adolescence: the genital cortex. This is an extension of our sensory cortex, which is an undulating series of ridges of the brain that goes from the top of our ears to the top of our skull.

			The genital cortex is the sensory representation and map of our sexual organs on the surface of our brain. It has a specific address in each of us, is identical in men and women, and is consistently detectable on the topographical map of our brain. I believe, when it comes to how much we can get turned on, we are all created equal.

			The tiniest electrical jolt to a spot on the genital cortex can trigger sexual thoughts. For example, one patient whose brain was mapped with electrical stimulation in the regions near and on the genital cortex in the presence of several researchers said, “That felt good; quite erotic. I can’t explain it.”

			As recent studies have shown, it’s not just genitals that can send signals to the genital cortex. Many other areas are potentially erogenous: nipples, chest, parts of our back, thighs, and even toes. Therefore, a more accurate name for this cortex might be “erogenous cortex” or “erotic cortex,” leaving the door open for any and all sensuality to arrive—from any touch, anywhere, based on the intention and the perception.

			This unusual sequence of neurodevelopmental events—sexual dreams, followed by the brain’s expansion of a region that allows touch to become erotic, all before we engage in sexuality—is highly suggestive that the mind may actually create and cultivate the brain. Increasingly, we are able to demonstrate that our thoughts and emotions can in some cases sculpt our brains through a process called activity-dependent myelination.

			When we think a certain way repeatedly, or when we behave a certain way habitually, those neuronal circuits in our brain attempt to become more efficient by wrapping the neuronal extensions, called axons, with insulation, which is called myelin—think of the rubber sleeves covering wires at home. Myelin is made of a particular fat, omega-3, a so-called good fat that allows electrical currents to run faster and spread faster. Activity-dependent myelination is a fundamental process of how the mind can alter the very structure from which it arises.

			Based on the sequence of events—erotic dreams followed by the arrival of erotic touch—an elegant hypothesis would be that erotic dreams shape the brain by promoting the creation of the genital cortex during prepubescence. With the genital cortex in place, erogenous touch becomes possible. And with eroticism possible, a cascade of hormones activates our bodily sexual maturation.

			The Brain Is Our Most Powerful Sex Organ

			Erotic dreams are undeniably deeply pleasurable. A survey of university students in China[3] received an overwhelmingly positive response to the following statements:

			
					
					I sometimes hope to immerse myself in a sexual dream and never wake up

				

					
					I feel lucky to have sexual dreams

				

					
					I feel sadness after waking up from a sexual dream because I find that it was just a dream

				

					
					After waking up from a sexual dream I try to continue it in my imagination

				

			

			How can it be that imagined sex carries such emotional, libidinal weight? These are, after all, solitary, imagined events outside of our conscious control. It seems implausible they could mean so much to us, but they do.

			There might only be one possible answer: Erotic dreams have this kind of power because the brain is our most powerful sex organ.

			Erotic dreams do more than reflect or release our emotions, imagination, and libido. They can deliver the same intense pleasure as actual sex. I could argue that they may be in some ways better than the real thing. Let’s consider the neuroanatomy of erotic dreaming.

			First, though, a point of clarification: Both men and women become physically aroused when they’re dreaming. Physical arousal during sleep is uncoupled from the dreams themselves. The body can be aroused even when the mind isn’t. Even infants exhibit anatomical engorgement during sleep. No one is quite sure why.

			In erotic dreams, the brain is not receiving any signals of touching or being touched. Erotic dreams occur in the brain alone. Even so, more than two-thirds of men and more than a third of women say they’ve experienced orgasms simply as the result of a dream.

			What’s happening in our dreaming mind that gives erotic dreams their sexual potency? To get to the answer, we need to flip the question on its head. What is happening in the brain during the physical act of sex?

			Sensual and sexual activity draw upon every bit of neural fiber throughout our nervous system: the central nervous system, which is the brain and spinal cord; the peripheral nervous system, which are the nerves that leave our spinal cord and reach every millimeter of our skin; and the autonomic nervous system. The autonomic nervous system is often referred to as “automatic” because it can function outside of our conscious intentions. It covers our viscera, meaning lungs, abdomen, and pelvis, and has both the sympathetic nerves—capable of triggering the fight-or-flight response and peppering our tissues with adrenaline, boosting our heart rate, and putting the digestive system on pause—and the parasympathetic nerves, which return our heart rate and our guts to normal. This is the rest and relaxation counterbalance to fight-or-flight response. The distribution of the autonomic system is primarily in our core, stomach, chest, and pelvis. This could be why orgasms feel so visceral, expansive, and deep.

			The peripheral, sympathetic, and parasympathetic nervous systems all send signals to the brain during sex. More importantly, the brain interprets them. Consider a simple touch. You can be touched in the same place, with the same pressure, in the same fashion, and your brain can neglect it as something insignificant, or interpret it as a frisson or a caress. It doesn’t matter where you’re touched. Touch can turn erotic anywhere on the body. The brain alone is what determines sexual salience, causes us to feel attraction (or not), our breathing to quicken (or not), our heart to race (or not), and for us to become aroused (or not).

			During sex, our egg-shaped thalamus in the deep center of the brain relays sexual cues coming from peripheral nerves via the spinal cord. The medial prefrontal cortex (mPFC), the newest part of the Imagination Network involved with social cognition and stitching together stories, categorizes those erotic stimuli and liberates them with its imaginative prowess by adding fantasy to the experience. The amygdala, which is responsible for our instinctive fear response, also imprints emotional significance to any experience, including sex.

			Now, let’s return to the erotic dream. In erotic dreams, the body is silent. The peripheral and autonomic nervous systems are not sending signals to the brain. Remember, during our most vivid dreams, our autonomic nervous system is accessible, but our muscles for coordinated movement are essentially paralyzed below the neck. The brain is not reacting to any signals from the body but acting out its own imagination. There is nothing to interpret. We think of the body and brain to be an extension of one another, and in many ways it is. But in dreaming, the brain can and mostly does act autonomously.

			As erotic dreams show us, the brain doesn’t need the rest of the body at all. Even without signals from the body, the brain can create its own stage, characters, and action. The mind is its own erogenous zone, and dreams can pursue the pleasures of the flesh without any flesh other than the brain itself. This is another example of stimulus-independent cognition.

			If this all sounds impossible, think about other aspects of how we perceive and respond to the world. Consider sight, for example. When we’re awake, we take in the visual world with our eyes. The lens and cornea work together to focus light on the retina at the back of the eye, and objects are mirrored at the back of the eye. Left is right and right is left. The perspective of each eye is also slightly different, which you can see when you close one eye and then close the other. These two mirrored and slightly different perspectives are processed in the brain by the visual cortex into a single, clear view of the world. Without the brain, we do not see.

			Erotic dreams are much the same. With no sensory inputs at all, the brain creates and perceives full-bodied pleasure. Sex and other erotic pleasures we experience in our dreams are not felt any differently, because as far as the brain is concerned, there is no difference. The brain does not experience real orgasms or fake ones; to the brain, they are all real. And since the level of activation of the emotional, limbic system when we’re dreaming can exceed levels we reach in waking life, it’s reasonable to conclude a dream orgasm can take us to emotional heights waking sex cannot.

			What Erotic Dreams Reveal about Our Relationships

			Based on the neuroscience and dream diaries, dreams of infidelity are unlikely to be a signal we want to be unfaithful and are much more likely to be the Imagination Network in action. Cheating on a partner in a dream may simply be a sign of curiosity and normal sexual arousal, rather than a desire to stray from the relationship.

			Nor are dreams where we explore a different sexual orientation a sign of a secret or repressed desire. This, too, appears to be more curiosity, libido, and imagination at play, or our brain’s way of preparing the species for procreation.

			Even so, erotic dreams have plenty to tell us about both the health of our current romantic relationships and how well we have gotten over former romantic partners, but perhaps not in the way we may expect. Erotic dreams can elicit strong feelings of desire, jealousy, love, sadness, or joy powerful enough to affect how we feel about our partner the next day. Just like the sensations in the dream, the brain perceives the emotions as real. Researchers have found conflict with a partner in a dream tends to result in conflict the following day.

			In unhealthy relationships, infidelity dreams are associated with decreased feelings of love and intimacy in the days that follow. I need to underscore that the decreased feelings of love and intimacy occurred only in unhealthy relationships, not healthy ones. In healthy relationships, infidelity dreams don’t have much of an effect at all.

			How we feel about a partner during our waking hours can also affect our dreams. Feelings of jealousy during the day can produce dreams of infidelity, which in turn affect a dreamer’s behavior toward their partner. In these cases, dreams and reality appear to feed on each other in a negative loop.

			A questionnaire completed by undergraduate students[4] found they were more likely to be unfaithful in their dreams if they were romantically jealous of their partner, and less likely to be intimate the following day as a result. They were also more likely to have dreams of their partner cheating on them if infidelity had happened in real life. Based on the research, it’s likely that negative emotions in an erotic dream about a partner could serve as an important signal of how you feel about that person. The emotions associated with erotic dreams are far more important than the dream narrative itself. Because of the hyperactivation of our emotional, limbic system structures that drive emotions, this is true of dreams in general and offers one key signpost to finding the meaning in your dreams (more on this in Chapter 9).

			At the end of the day, is having an erotic dream about a current partner a good sign? The answer appears to be: It depends. If a relationship is going well, having a sex dream about a partner is likely to produce more intimacy the next day. If things are not going well, sex dreams are associated with less intimacy the next day. Why this is the case is not entirely clear, though it may be that the dissonance between the erotic dream and the troubled relationship results in a greater sense of dissatisfaction.

			If you or your partner have a dream of being unfaithful, this is not a sign of anyone’s true desires. Even though you may wake up unsettled or upset, remember that dreams are designed to make us think divergently, including about our sex lives. While healthy relationships do appear to buffer the negative effects of infidelity dreams, what really counts is not our erotic dream narrative or our partner’s but how we react to these dreams.

			Erotic dreams can give us clues not only about our current relationship, but about past relationships as well. Ex-partners can and do show up in dreams long after they have ceased being a part of our lives. A DreamBank contributor named Barb Sanders dreamed about her ex-husband about 5 percent of the time, twenty years after her divorce.[5] While dreams of current partners often involve doing something together, dreams of ex-partners are more likely to be erotic dreams. You may be tempted to conclude this means we’re longing for an ex. But based on a number of studies, the opposite is usually true. These dreams appear to be helping us to get over our former partners.

			When considering what it means to have erotic dreams of former partners, it’s worth restating that the emotional response your dream provokes is at least as important, and maybe more, than the action in the dream. Dreams—even erotic dreams—may simply be a way of processing the emotions of a breakup. I’ll go into this in more detail in Chapter 5.

			When we consider erotic dreams, we can’t forget that dreams overall lean heavily toward the emotional, social, visual, and irrational. They are the Imagination Network looking far beyond the ordinary or acceptable. And though the plots of erotic dreams are often unlikely or even undesirable, the emotions behind them may offer important clues to the state of a current or past relationship.

			Looking past the relational to the biological, our brains have developed so they are highly tuned to erotic thinking. Fantasy, erotic dreaming—and ultimately our sexuality—arose from the essential drive to procreate. But they flourish beyond the act of sex, to plumb the depths of emotion, arousal, and desire that only our minds can conjure.

		

	
		
			4.

			Dreaming and Creativity: How Dreams Unlock the Creative Within

			A patient I’ll call Anna once came to see me because a doctor had told her she had “water on the brain.” This was an interesting—and inaccurate—way to describe what was going on. Cerebrospinal fluid doesn’t sit on the brain. It fills the brain, surrounds the brain, and comes from within our brains in large chambers like underwater caves called ventricles.

			There is a common misconception that the brain is a solid mass of cerebral tissue. It isn’t. We have four large cerebral ventricles deep in the brain and narrow tunnel-like structures linking them called foramina. The ventricles produce cerebrospinal fluid. This seemingly inert brain fluid is actually teeming with invisible life—ions, chemicals, proteins, and neurotransmitters that are in a way our mind’s primordial soup. The fluid nourishes and cleanses and serves as a vital buffer. If the brain so much as touched the inner bony surface of the skull, it would damage the delicate electrified tissue.

			The cerebrospinal fluid is supposed to be created and drained from the brain in equal measure, so the total volume remains the same. But sometimes the fluid fails to escape in the exact amount it’s made, and the surplus becomes trapped within the inflexible skull. When Anna described the fluid on her brain, she was really referring to a sequestered collection of fluid, a liquid-filled bubble essentially, that slowly formed and expanded in the slender space between the inside of her skull and the surface of her brain. A few more drops accumulated every few months for years until the bubble had grown to the size of a peach. What she had was an arachnoid cyst, given that name because the bubble is held together with a translucent membrane made of wispy gossamer cells that give it a spider web-like patina. The arachnoid cyst and the brain were competing for the same space. As a result, the contents of her skull were getting crowded.

			Drop by drop, the cyst filled and expanded. Since Anna’s skull wasn’t about to bow outward, her brain was forced to accommodate the slowly expanding cyst. The cyst resulted in progressively painful headaches as it knuckled glacially into Anna’s brain, just behind the upper and outer part of her forehead, above her right eye. This is exactly where one finds a small but extraordinarily crucial part of the brain called the dorsolateral prefrontal cortex (dPFC). This is the part of the cerebral cortex that serves as the conductor for the Executive Network. The pressure on the dPFC didn’t put Anna’s Executive Network out of commission, but stunned it, slowed it down, resulting in a surprising change.

			Anna had always wanted to be a screenwriter and storyteller, but she had never been able to create interesting characters or nuanced stories. This had been a source of both frustration and profound disappointment. But as the cyst in her brain grew, Anna experienced an almost insatiable urge to write, what must have felt like the opposite of writer’s block. Before the cyst, writing felt forced. Now it felt like a compulsion, something that gave her anxiety if she didn’t get the words out.

			As we chatted, I understood what was happening in her brain when she said the “volume” of new characters and storylines had just exploded in her head: Anna’s arachnoid cyst had unleashed her creativity.

			How Dreams Make Us More Creative

			What the cyst was doing to Anna’s brain is a lot like what the brain does automatically when we dream. As we learned in previous chapters, the Imagination Network steers the dreaming brain toward exploring social relationships and emotion in a way that is impossible when we are oriented toward a task. This type of free thinking, focused on emotion and interpersonal drama, is also the heart of creative writing. Anna’s arachnoid cyst dampened her Executive Network while she was awake, dialing down the strictures of order and reason, and giving her creative mind space to take wing. In this way, during her waking hours, she was able to think and create the way most of us do when we’re dreaming.

			The Imagination Network facilitates the superpower of dreaming, identifying and evaluating weaker associations in our memories, connecting dots in new, unexpected, and often illogical ways. These weaker associations are dampened during the day by design. These are the longshots, the unlikely scenarios, the implausible events that are not worth your time. If creativity and eccentricity go hand in hand, dreams deliver eccentricity, no matter how drab and humdrum we are by day. At night, when we’re dreaming, the far-fetched associations played out in our dreams may unearth a nugget of gold deep in the mud. Maybe it’s the unexpected answer to a problem we’ve been struggling with, or perhaps a new insight into a work relationship or a lover.

			The creative process is a lot like dreaming. Creative thinking means approaching problems in new ways, viewing the world from new perspectives, finding connections we hadn’t seen before, and coming up with solutions that have previously escaped us. Researchers call this divergent thinking, and they see this as a key to creativity. Of course, divergent thinking is not the same as creativity. Thinking differently does not necessarily lead to a creative solution or a brilliant idea. But divergent thinking is, by definition, unconventional. The alternative—convergent thinking—is focused on finding the single, correct solution to a problem. Convergent thinking might be good to fix a car, but it wouldn’t be good to design one.

			Now let’s review how the brain approaches problems. If we’re engaged in goal-directed thought, focused on a particular subject, or working on a task, the Executive Network runs the show. If we take a break, the Imagination Network turns our attention inward and lets your mind wander without purpose, just as it does in our dreams. We could be in the shower, folding laundry, walking on a familiar path, or driving on a long stretch of a boring road. When we’re not actively engaged in a task, our mind is free to wander.

			We do not have to think about letting our minds wander. In fact, mind wandering happens naturally when our minds are not occupied with a task, and it is thought to take up almost half of our waking life. Without any particular focus, this is often the time when creative ideas emerge. Mind wandering is conducive to those “aha” moments—unbidden insights or answers to questions we hadn’t even asked. Now that we are constantly checking our phones, the times during the day when these moments are possible are becoming increasingly rare. (Take this as an open invitation to spend part of each day doing absolutely nothing.)

			The insights that can arise when our Imagination Network is activated are different from logical problem-solving. Because the logical part of the brain, the Executive Network, is offline while dreaming, dreams will not directly give you the result of a math problem, nor are they likely to solve a riddle. But dreams are highly visual, so when they do deliver the answer to a problem, it’s often in a visual way.

			In the 1970s, William Dement, a pioneer of sleep research, gave 500 undergraduates “brain-teaser” problems to spend exactly fifteen minutes on before going to sleep.[1] He then asked them to record their dreams. Of 1,148 attempts, only ninety-four dreams addressed the problems, and only seven participants reported dreams that actually solved the problems. But when the dreams did defy the odds and solve the riddle, they were visual.

			In one brain teaser, Dement told students the letters O, T, T, F, F formed the beginnings of an infinite sequence and asked them to find a simple rule for determining any or all successive letters. One of his students recounted a dream when he was walking through the gallery in a museum. He began to count the paintings. The sixth and seventh paintings had been ripped from their frames. He stared at the empty frames with the feeling he was about to solve the riddle. It was then he realized the sixth and seventh spaces were the answer. The sequence was the first letter of each number—One, Two, Three, and so on. The next numbers in the sequence were six and seven, meaning the answer for the next two letters was S. In another brain teaser, students were asked what one word the following sequence represented: HIJKLMNO. The answer is H to O (H2O), or water. One student had dreams of water but guessed the answer was “alphabet,” showing that sometimes our dreaming mind is smarter than our waking mind.

			Ultimately, the strength of dreams lies not in cracking logical riddles like these, but in divergent thinking, particularly when it can be represented visually. Perhaps no one has studied dreams and creativity more than Harvard psychologist Deirdre Barrett. Barrett says dreaming can free us from a preconceived idea that the solution to a problem needs to happen in one particular way. Instead, dreaming allows us to explore off-the-wall ideas we’d dismiss out of hand when we’re awake, inspiration that has led to many momentous insights. Dreams have led to the discovery of the periodic table of elements, the double-helix structure of DNA, and the sewing machine, to name just a few examples.

			In the early 1900s, the German pharmacologist Otto Loewi believed that the primary means of nerve cell communication was both chemical and electrical, but had not yet proven this hypothesis. Seventeen years later, he had a dream that woke him up, and he jotted a drawing on a slip of paper. In the morning, he looked at his notes but could not decipher the scrawl. The next night, the idea returned. It was the design for an experiment. “I got up, went to the laboratory immediately and performed a single experiment on a frog’s heart according to the nocturnal design,” Loewi recalled. In 1938, Loewi received a Nobel prize in medicine for his work on the chemical transmission of nerve impulses. This was the first evidence that nerves communicate with each other via chemicals—with what we now call neurotransmitters.

			Divergent thinking can also help us look at our social interactions in new ways. Given that the heart of storytelling is the relationship between people, it should come as no surprise that researchers who have compared people with creative jobs in the film industry to the average dreamer have concluded that those with creative jobs were more likely to remember their dreams, and more likely to ascribe meaning to them. And dreams themselves have served as frequent inspiration for movie directors, who have shot scenes that first appeared to them in dreams.

			More than their power to inspire, is it possible the nature of dreams themselves—with their rapid shifts in time, place and character—have also inspired the structure of stories in books and movies? Perhaps we accept the flashback, the jump from one location to another, from one character to another, because we have all experienced this narrative form in our dreams. Maybe dreams don’t just lead to creativity, they provide the form for creativity itself.

			Clever Ideas + Action = Creativity

			In the 1800s, the structure of the chemical benzene baffled chemists. To know why, you first have to understand that carbon usually forms four bonds. For example, a lone carbon could attach to four hydrogen molecules to form methane. But benzene defied these expectations. Benzene has six carbons and only six hydrogens. If what chemists knew about benzene was correct, it should have had at least twice that many hydrogens.

			The answer eluded chemists for years until German chemist August Kekulé came upon the answer—in a dream. Kekulé dreamed of a snake eating its own tail, and this led him to the solution: Benzene is a hexagonal ring. In this configuration, the carbon molecules bonded with each other and therefore needed fewer hydrogens to be complete and stable. Once the structure of benzene was known, chemists were able to use it as a building block to make everything from paints and artificial vanilla to the pain reliever ibuprofen. Kekulé’s dream did not provide the solution outright, but it gave him a visual clue to follow.

			As the story of Kekulé’s dream illustrates, coming up with novel ideas is only half of the equation. Once Kekulé had the idea that benzene might be shaped like a ring, he had to figure out how a ring-shaped molecule would work. In the same way, the big idea is not the end but the beginning of creativity. Ideas need to be followed by action. When they’re not, even the best ideas will remain unrealized. Creative juices need to be distilled, given shape, and packaged, and there’s a neurotransmitter that helps us do just that.

			Adrenaline is both a neurotransmitter and the hormone responsible for the fight-or-flight response. In the body, the hormone is released by the adrenal glands, which sit on the kidneys, and causes us to breathe faster and more deeply, the heart to beat faster, and blood to be diverted to the muscles. In the brain, it is a chemical messenger made from dopamine that is necessary for sorting through stimuli to find the relevant and ignore the irrelevant—distinguishing the signal from the noise, the salient fact from the chaos. Increases in adrenaline in the brain are associated with increases in cognitive performance. As levels become depleted in the brain, the opposite is true. We will have more difficulty discerning the signal from the noise and our mental sharpness will decrease. As a result, we will be more likely to select irrelevant stimuli and ignore what is relevant. In humans’ distant past, when we lived a lot closer to nature and were nowhere near the top of the food chain, this type of miscalculation could be fatal.

			When we’re dreaming, adrenaline levels drop to zero, which allows for bizarre associations within the safety of our sleeping and physically paralyzed bodies. We do not need to pick the signal from the noise, nor can we. Because my patient Anna’s Executive Network was merely dialed down and not completely shuttered by the arachnoid cyst, as it is when we’re dreaming, she still had some adrenaline circulating in her brain. The level wasn’t so much that it stymied the flood of characters and ideas, but it was enough that she could pick from them to shape her stories. This was the sweet spot for waking creativity.

			Creativity is more than an original idea or outside-the-box thinking. It requires a base of specialized knowledge to build on and the executive decision-making to act on the idea. Anna would not have been able to act on her burst of characters and plots if she didn’t know the structure a screenplay was supposed to take or remained stuck in a state of dreamy mind-wandering. Creativity is a back-and-forth process between inspiration and evaluation, ideation, and execution.

			A brain imaging study of poetry composition demonstrated this beautifully.[2] The brain adeptly dialed up and dialed down the Executive Network depending on whether the poetry was being written or revised. It didn’t matter if the poet was a novice or an expert. During the writing, which in poetry is highly symbolic and metaphorical, the Executive Network was dialed down. During the revision process, the network was reactivated.

			The Power of Napping for Generating Ideas

			Beyond the transition from wakefulness to sleep, naps between thirty and sixty minutes can restore minds worn down by a repetitive task. Longer naps, lasting sixty to ninety minutes and incorporating REM sleep, can not only significantly improve performance on a task but actually boost learning. Researchers have found that naps can also be used for creative problem solving, specifically the kind of problems that require a moment of creative insight when the answer becomes clear.

			When we solve a problem with a flash of creative thinking, typically there’s a gap between when we are first presented with the problem and when we figure out a solution, in which we try unsuccessfully to solve the problem and set it aside. This period when we’ve seen the problem but are not actively working on it is called the incubation period. We haven’t forgotten the problem, but we’re not actively trying to solve it, either.

			Denise Cai and a research team at the University of California San Diego decided to test whether napping during this incubation period would result in better creative problem solving.[3] She divided test subjects into those who rested quietly, those who napped, and those who napped long enough to have a period of REM sleep, when we experience our most vivid dreams. Cai found an incubation period helped all three groups equally.

			Cai tried the test again after the subjects were primed with clues they could use later and found something interesting. In the morning, the test subjects completed a set of analogies. For example, CHIPS: SALTY; CANDY: S___. Half the answers, SWEET, were also the answers in the afternoon word test, which was a little different. In the afternoon, they were given three seemingly unrelated words and had to find a fourth word that connected them. For example: HEART, SIXTEEN, COOKIES. Answer: SWEET.

			After the associative networks in the brain were primed in this way, the group that rested quietly and the basic napping group did about the same at solving the word puzzles, but the group that napped and experienced REM sleep did 40 percent better than the other two groups. It didn’t matter if this group remembered their dreams or not. They still received the creative benefit of rich, dreaming sleep.

			Cai concluded that the neurotransmitters activated when the Executive Network was functioning inhibited the kind of mental associations needed to solve the puzzle. During REM sleep, however, the Imagination Network wove the new information together with past experience to create a richer web of associations. As Cai concluded, “Fluid interpretation is the hallmark of the creative mind, from idle word play to the abstraction of shapes that led to the solving of neurochemical transmission or the structure of the benzene ring.”

			Dreams Influence Culture

			I believe no creative aspect of dreaming is more important than its power to evaluate our social relationships. Dreaming allows us to travel back in time or into the future, picturing ourselves as children once again in the company of long-dead relatives, or imagining what shape our lives could take in ten years’ time or more. This comes so easily to us that we can be forgiven for failing to acknowledge what an incredibly creative cognitive feat this is. Dreams’ power to take us back to a fully realized past or imagine a future embodies three remarkable human capacities: visual imagination; “episodic” memory that directly re-experiences one’s own past sights, sensations, and emotions; and its temporal opposite, mental “time travel” into an anticipated future.

			Each night when we dream, we are creating emotional, character-driven dramas, social scenarios that explore an enormous range of social strategies and contingencies. If dreams among early humans offered a way to help them with contingency planning on the dangers they might face, dreams today offer the same sort of virtual role playing for finding a lover or interacting with others. Behaviors can be tried out in our dreams without taking any risks to our social capital. They also give us the ability to imagine how others see us under different circumstances.

			Beyond the individual dreamer, dreams have influenced writers, artists, musicians, fashion designers, architects, athletes, dancers, inventors, and others who shape the world we live in. The British novelist Graham Greene, for instance, whose novels include The End of the Affair and The Quiet American, was said to write 500 words a day, no more, which he would read over just before bed, relying on his dreams and sleeping mind to continue the work. Greene found dreams so fascinating he even published his dream diary: A World of My Own. The American writer John Steinbeck, author of The Grapes of Wrath, had a name for this overnight problem solving: “the committee of sleep.”

			At only eighteen, Edward Enninful was hired as art director for i-D, a British magazine focused on the street style of young people. He worked there for two decades before moving to Italian Vogue, American Vogue, and W magazines. In 2017, at age forty-five, the Ghanaian-born Briton became the first male, first gay, first working-class, and first Black editor-in-chief of British Vogue in the magazine’s 106-year history. Enninful credits dreams with driving his creative vision.

			“Sometimes I’ll be really fighting with myself and not coming up with an idea and I’ll go to sleep. And then I’ll wake up and I’ll see all the images. I’ll see the model, I’ll see the location, I’ll see the hair, I’ll see the makeup. And for years, I thought that was cheating. [It was] my mom who said, ‘That’s actually a gift,’ ” Enninful said in a radio interview. Recovering from eye surgery and unable to see for three weeks, Enninful said he dreamed bigger still, “in Technicolor.” It was during this time recuperating he envisioned what may be his most memorable cover: Rihanna as a futuristic queen, for W magazine.

			Because dreams are so visual, they can also promote figurative thinking—when we picture something that symbolizes something else. Just as Kekulé saw the snake eating its tail as the answer to his question about benzene, dreams can be thought of more as poetry than prose, rich in metaphor.

			Maya Angelou, the American writer and civil rights activist, is said to have used her dreams, but not for creative inspiration. Instead, Angelou looked to her dreams for guidance. When she dreamed of finding a skyscraper under construction and scaling the scaffolding, she saw that as a sign her writing was going in the right direction.

			Do creative people dream more or dream differently? Researchers have found that creative and imaginative people are more likely to have vivid dreams, probably because there is a unique continuity in how they experience the world. If you are one of those people prone to mind wandering, there is less of a barrier between wakefulness and dreaming, so information and ideas may pass more easily from one state to another.

			Kinesthetic Creativity: Dreams and Movement

			Dance and other forms of movement are a fundamental type of ingenuity that often goes underappreciated. The use of tools, needles and thread, bows and arrows, and knots also require a kinesthetic creativity. Many of humankind’s foundational innovations and inventions have sprung from these kinds of creativity, which require planning, motor skills, and spatial processing, and, as a result, require the use of multiple regions in the brain.

			Kinesthetic creativity begins with visualizing the movement, which comes naturally in dreaming. After all, dreams are also a visual-spatial playground.

			Thinking about the prowess of early humans to thrive among creatures that were stronger and faster, it’s probable that their dreams gave them ideas crucial for survival. It seems reasonable that dreams fostered creativity in movement, the procedural knowledge we accumulate in our lives—and ultimately a creative well we as a species have relied upon.

			Robert A. Mason and Marcel Adam Just at Carnegie Mellon University’s Center for Cognitive Imaging decided to study what was happening in the brain when people were tying knots.[4] Procedural knowledge such as tying a knot is different from knowing about a thing because it unfolds over time: Tying a knot is a series of movements in sequence. Intriguingly, such procedural memory, like tying laces, tends not to fade even in dementia.

			As a surgeon in training, one of the first things you learn when you get into the operating theater is the surgeon’s knot, a variation of a square knot used to firmly stitch wounds together. Before the use of electricity to singe blood vessels, for example, we used knots to tie them off so we could safely cut them. Sometimes hundreds of knots were needed. If even a single knot came unraveled, it could be disastrous. Tying knots, the movement of fingers and hands, becomes balletic when done right, as if hands have a mind of their own.

			In their study of knot tying, Mason and Just used a functional MRI (fMRI) to show brain activity of test subjects in real time. The researchers found the first step of knot tying was thinking about the process before manipulating the rope. When they asked test subjects to simply imagine tying the knot, the researchers discovered something fascinating: The neural signature was exactly the same as planning to actually tie a knot. In other words, when we dream, our neurons fire as though we are performing the act we’re dreaming about. This allows for dreams to enhance our procedural knowledge, which can be useful in many areas of our lives, including dance, art, and sport. The golfer Jack Nicklaus, for instance, once credited a dream with improving his golf game by giving him a new way to grip his club.

			As a brain surgeon, I try to take advantage of the creative power of my dreams. The night before a particularly challenging operation, I review images of the patient’s brain and brain tumor. While falling asleep, I imagine rotating the tumor, paying particular attention to the surrounding brain tissue I must either avoid or traverse. As I’m waking up, I take a few minutes to revisit the shapes and contours of the planned surgery. This practice has served well to give me the spatial awareness of the anatomy I need to either dissect through or around. Since dreams are visual-spatial experiences, I have no doubt that this mental exercise has been replayed in some way in my dreams, further strengthening my understanding of the operation ahead, even if I don’t always remember my dream in the morning.

			Many experiments have shown sleep and dreams help us learn. In one experiment, participants ran around a virtual reality maze. Afterward, half of the subjects napped while the other half stayed awake. When they went back to the VR maze later, those who slept performed better than those who stayed awake. Those who not only slept but dreamed did best of all. For those who didn’t sleep, daydreams about the maze didn’t help.

			Did those who slept and dreamed do better because they were dreaming about how to get through the maze? This would be a natural assumption, but it wasn’t the case. Two of the participants dreamed about music. The other had a dream of a bat cave that was like a maze but not the maze itself. Even though the participants were not dreaming of the maze, just the act of dreaming somehow helped them consolidate memories of it. They knew the maze better because they dreamed. The correlation is clear, though how this works is not yet fully understood.

			Nightmares and Creativity

			In 1987, Ernest Hartmann at Tufts University School of Medicine headed an in-depth study comparing twelve lifetime nightmare sufferers with twelve vivid dreamers, and twelve people who were neither nightmare sufferers nor vivid dreamers.[5] Each of the participants underwent structured interviews, psychological tests, and other measures to gauge their personalities. The researchers found that the nightmare sufferers showed greater artistic and creative tendencies than the other groups. In other words, the same minds that can imagine evil or threatening forces in their dreams can use their fertile imaginations for creative purposes in their waking lives.

			Nightmares have served as inspiration for the works of many famous writers. The world’s best-known horror writer, Stephen King, fell asleep on a plane and dreamed of an insane woman who held captive and mutilated her favorite writer. The result was the book, Misery.

			The Shining was also inspired by a dream. King and his wife were the only two guests in a mountain resort hotel as it was closing for the season. There, he had a dream that his three-year-old son was running through the halls screaming as he was being chased by a firehose. The nightmare woke him up, sweating. King recalled lighting a cigarette and looking out the window: “By the time the cigarette was done, I had the bones of the book firmly set in my mind.”

			And what do we make of the prehistoric cave paintings and other ancient artifacts in France and elsewhere? Many of the creatures depicted across the globe are zoomorphic, a mix of human and animal. Archaeologists have wondered if these fantastic images could have been inspired by dreams. Given that nightmares are the most remembered dreams, could these be the first depictions of nightmares in art? I’d like to think so. We could make the case that storytelling itself grew from the desire to share dreams and nightmares.

			How to Prime Your Dreams for Creativity

			Ancient Egyptians built sleep temples where people would sleep in the hope of inducing dreams that might cure an illness or help them with important decisions. In ancient Greece, too, people would go to special temples where they would pray for a dream that would solve a problem. The Greeks called this dream incubation. Today, research tells us dream incubation is more than an antiquated practice built on faith. There’s real science behind it.

			Researchers have found dreamers can influence their dreams through nothing more than the power of suggestion. Although by no means a foolproof process, they have found that simply by stating your intention to dream about a certain person or a particular subject, you can often nudge your dreams in that direction. In this way, you may be able to prime your dreams to help spark creativity, contemplate a social dilemma, and consider a major decision. Harvard dream psychologist Deirdre Barrett asked her students to think of an emotionally relevant problem fifteen minutes before they went to sleep.[6] Fully half of them reported having dreams related to the problem.

			Because dreams are so visual, visualizing the person, idea, place, or problem as you drift off increases the odds your dream incubation will be successful. As we learned in the chapter on nightmares, you can recast a recurring nightmare with Imagery Rehearsal Therapy, rewriting the dream plot to make it benign or even give it a better ending. Though that approach may sound overly simplistic, you’ll recall the research shows it often works to rid people of their nightmares. Incubating your dreams, too, sounds like wishful thinking, but serious studies have backed up this approach as a way to nudge your dreams in a certain direction.

			Researchers at MIT’s Media Lab have been working on technology to engineer sleep and dreams in a way that maximizes your creativity (see this page). Devices sense the sleep-entry and give you a verbal cue asking what you were thinking and record your response. As we’ll see in Chapter 8, there are other ways to engineer the content of dreams, using the senses.

			As we saw when we were looking at how to alleviate nightmares (see this page), you can also write down your intention on a piece of paper and put it by your bedside, or put a picture or object related to what you’re hoping to dream about next to your bed. This is more than some totemic ritual. These are all real ways people report they are able to prime their dreams. It’s as though we’re putting the raw materials into a pot and waiting for our dreams to mix them in new and unexpected ways.

			Dream incubation is most successful when the solution can be thought of visually. That’s because the visual cortex is highly active during REM dreams. Before you go to sleep, review the problem or topic you’d like to dream about. Imagine yourself dreaming about the problem, waking up, and writing down your dream on the paper you have by your bed.

			Barrett’s students chose issues that were academic, medical, and personal, and noted which dreams offered potential solutions to their problems. In one, a student who had moved to a smaller apartment and couldn’t find a way to arrange the furniture in a way that didn’t seem cluttered dreamed of moving the chest of drawers to the living room. The student tried it for real, and it worked. In another, a student trying to decide between an academic program in Massachusetts or elsewhere is in a plane that needs to make an emergency landing. The pilot says it’s too dangerous to land in Massachusetts. Thinking about the dream, the dreamer sees the wisdom in enrolling in a program elsewhere.

			Even when you don’t remember your dreams, they can influence your waking thoughts. You may have a flash of insight, an idea that pops into your head, a solution to a problem that seems to come from nowhere. The source of this spark may well be a dream, even if you don’t remember it. We dream every night, and every night our dreams are putting in creative work for us.

			Tapping into Our Dreams’ Creative Potential

			Many people do not think they are creative by nature. You might be one of them. But let’s not forget dreaming itself is a creative act we all participate in. Even blind people dream, making up for their lack of visual content by experiencing more sound, touch, taste and smell than sighted people. Thankfully, the power to dream creatively is something we can all cultivate.

			In our dreams, we produce compelling narratives from distant memories, recent and planned events, emotions, snippets of things we’ve seen online or read in a book, and other bits and pieces from our lives that we stitch together into a story. Little is off limits. The characters in our dramas can be family members, dead relatives, historical figures, friends, colleagues from work, strangers, or people we’ve encountered only briefly. Charlie Kaufman, the American screenwriter, said, “Your brain is wired to turn emotional states into movies. Your dreams are very well written…People turn anxieties, crises, and longing, love, regret, and guilt into full, rich stories in their dreams.”[7]

			But how can we access our creative potential? What can we do to cultivate the creativity of our dreams and direct them in a way that is most productive? The first step is to remember our dreams.

			Most of us have the experience of trying to recover a dream, only to have it slip away, at first indistinct and just out of reach and then fading to nothing as it sinks back into the ocean of sleep, leaving only the faintest residue on the surface. There’s a reason for this. We need to keep the boundaries between our dream self and our waking self separate. The story of our lifetime—our narrative self—is constructed from our autobiographical memories. These, of course, form during our waking hours, and we use these autobiographical memories to stitch together the past and project into the future. If memories of dreams were intermingled with our autobiographical memories, it would be incredibly confusing. And so the wilderness of our dream lives, where we fully inhabit and embody the experience of our dreams, is forced underground when autobiographical memory returns to us every morning.

			There is one simple thing we can do to remember our dreams: State your intention. “I will dream. I will remember my dream, and I will write it down.” You don’t have to use those exact words, but something along those lines can work. Study after study has shown this type of autosuggestion improves our chances of remembering our dreams. There is no biological mechanism we can point to why, but it is highly probable that since some of our waking life feeds our dreaming life, this autosuggestion is retained by the dreaming mind.

			When you wake up, remain still for a moment, then write down everything you can remember about your dream on a piece of paper you keep at your bedside, or on the Notes app on your phone. Don’t turn on the lights. Don’t check your notifications. You’ve got a minute or two. The goal is to delay the Executive Network from abruptly coming back online. Practice the habit of rising slowly, trying to remember your dreams before doing anything else. This type of recall can be cultivated and enhanced with effort and practice. Your ability to remember dreams will improve quickly, from a few fragments on the first morning to rich narratives in only a week or so. Whatever you do, try to write down your dreams before thinking of the day ahead.

			The reality is, we forget dreams by design. When we wake up, the hegemony of the Executive Network returns and our autobiographical memory kicks in. This links our experience from day to day: who we are, where we are, what we need to do in the coming day. It’s important that our autobiographical memory is not muddied by dreams. We need other types of memory: procedural memory for skills like riding a bike, episodic memory for specific events, faces, and names. Autobiographical memory ties it all together, our complete experience and not the disparate elements of our lives.

			Underpinning this transition when we waken are the neurotransmitters serotonin, which is associated with wakefulness, and adrenaline, which is released the moment your attention turns outward and becomes goal-directed. This erases any chance of retrieving your dreams.

			Focusing outward when we awaken is a powerful survival mechanism. After all, we are more or less helpless when we sleep. Becoming alert and quickly oriented would have allowed early humans to assess whether they were in danger as soon as they woke up. And, as I mentioned in Chapter 1, adrenaline is a powerful force, giving our waking selves the ability to search for the signal in the noise of daily life. When we dream, we turn this on its head. We are ignoring any signals and searching the wilds of the dreaming brain for patterns and meaning in the noise.

			Even if we are often unable to recall our dreams when we wake up, there’s some evidence the content of our dreams is still remembered. As we explored in Chapter 1, we appear to have a separate memory system for dreams. In this way, even the forgotten dreams appear to live on.

			So if our goal is to recall our dreams, we need to circumvent our neurobiology, at least momentarily, to keep one foot in the dream world. Retreating into our dreams can expand our minds in ways impossible in lived experience. Thinking about dreaming and trying to remember your dreams can also expand your dream life, not unlike practicing a new language or other cognitive or physical skill.

			Sleep-entry: Your Portal for Creativity

			What if you could surf a liminal brain space that allowed you to toggle between divergent thinking and executive function? As a matter of fact, you can. When you are drifting off to sleep, you are in a sleep-entry state. We are both conscious and have dream-like, free-floating thoughts. In this state, we are ripe for creative thinking. In this way, the brain behaves in sleep-entry much like Anna’s did with her cyst.

			The surrealist artist Salvador Dalí recognized the fuzzy intersection of the dream world and the waking one as a rich source of creativity, and he developed a technique to take advantage of it. Dalí would sit in a chair holding a large key between his thumb and forefinger above a plate on the floor. When he nodded off, he’d drop the key on the plate, which would wake him up. He’d immediately sketch the hallucinatory vision that came to him as he was entering sleep. Dalí called this the “secret of sleeping while awake,” and he used this as inspiration for art.

			This blending of sleep and wakefulness can be detected on an electroencephalograph (EEG), which records brainwaves. As we enter sleep, the device shows both the brainwaves of wakefulness called alpha or “fast” waves, and the brainwaves of sleep, called theta or “slow” waves. It’s that rare window where these two overlap. It’s like an estuary where ocean and river meet, the salt and fresh waters mixing into something unique—a place where we can access the wild creativity of dreaming and be aware of it at the same time. Like dreaming, in this moment we are not guiding these often bizarre thoughts and images during sleep onset, but observing them. Like waking, we have access to these thoughts in real time. No wonder Dalí described sleep-entry as walking “in equilibrium on the taut and invisible wire which separates sleeping from waking.”[8]

			Researchers at the Paris Brain Institute decided to put Dalí’s sleep-entry technique to the test.[9] Participants were given a sequence of eight numbers and told to find the ninth digit as quickly as possible. The puzzle could be solved slowly, step-by-step, or quickly, if they discovered the hidden rule to the pattern of numbers. The participants who didn’t solve the puzzle were given a twenty-minute break and told to recline in a chair holding an object, just as Dalí did. When they dropped the object as they were drifting off to sleep, they were told to say what was on their mind just before it fell. Their brainwaves, eye movements, and muscles were monitored to verify whether they were awake or entering sleep or sleeping more deeply. After the twenty-minute break, the test subjects were again asked to solve the number sequence.

			What the researchers found was astonishing: A single minute of sleep-onset inspired insight. The group that entered this twilight zone between wakefulness and sleep were almost three times as likely to solve the number sequence as those who remained awake. When the researchers looked more closely at what was going on, they discovered the sweet spot for creativity. Solving the puzzle was associated with intermediate levels of alpha waves, the brainwaves of wakefulness and the Executive Network. The subjects who did best were neither too alert, with high levels of alpha waves, nor did they feel pressure to sleep more deeply, which was associated with lower levels of alpha waves. This was the invisible wire Dalí sought. Interestingly, those participants who fell into a deeper sleep did worse after the incubation period than both those who remained awake and the sleep-entry group.

			Researchers at the Paris Brain Institute had proven what had long been believed. Sleep-entry was indeed “a cocktail for creativity.” The formula: a problem, followed by a brief incubation period, plus sleep-entry. The final step is returning to the problem.

			As mentioned earlier, researchers at MIT’s Media Lab are trying to use technology to take advantage of this window of creativity.[10] They have developed a high-tech “targeted dream incubation device” that mimics Dalí’s technique by trying to gauge the onset of sleep. It uses a flex sensor on the middle finger to look for a drop in heart rate and shifts in electrodermal activity. Just as Dalí’s hand opening and the key dropping into the metal bowl was his way of knowing he had slipped into a sleep-entry state, this device looks for a slow opening of the hand with an accompanying loss of muscle tone. Once sleep-entry is detected, the device gives sound cues designed to steer dreaming and spur creativity. Products like these are new, however, and whether or not they indeed work has yet to be proven as of this writing.

			Sleep-entry may have powers beyond unfettered imagination and may also be valuable for learning. One study looked at subjects who were both novices and experts at the video game Tetris, where the goal is to quickly reorient falling colorful geometric shapes so they stack neatly. For the study, subjects played the game for seven hours over three days. As they were drifting off to sleep, the subjects were repeatedly roused and asked what they were thinking. Three-quarters of the novices reported seeing falling Tetris pieces during the sleep-entry state. Only half of the experts did. Among the experts, some saw the geometric images but from a version of the game they had played before the study. This suggests the novices were engaged in learning, while at least some of the experts appeared to be integrating their recent Tetris experience with previous times they had played the game.

			Exactly how all this works remains a subject of intense research, especially since the novices had most of their Tetris visions on the second night of the study, a significant lag. Whether they were novices or experts, the similarity of their sleep-entry cognition was striking: They all reported seeing Tetris pieces falling in front of them, sometimes rotating and sometimes fitting neatly into open spaces at the bottom of the screen.

			All this exciting research is a reminder to embrace sleep-entry as a unique state of mind, where we have released the strictures of the day but have not yet left them behind.

			So what of my patient Anna? Anna may have experienced a burst of creativity when the cyst on her brain mimicked what happens in the dreaming brain, but as the inexorable drip of fluid continued, her headaches became more and more frequent and less and less bearable. With each drip, her brain was squeezed further, and she began to experience splintering headaches. People who have these headaches say it feels like the skull itself is cracking. There was a simple solution: Make a tiny incision behind her hairline and drill a hole the size of a coin to let out the fluid. The procedure wouldn’t even leave a visible scar.

			But Anna was reluctant. She didn’t want to lose her creativity. She loved inventing worlds and didn’t want to go back to simply inhabiting one. She turned down my offer, and that was the last time I saw her. I know there must have come a point where she was no longer able to endure the headaches, or her brain was no longer able to function with the growing presence, but—at that moment anyway—the risk of giving up the explosion of creativity was too much. And I understood that.

		

	
		
			5.

			Dreaming and Health: What Dreams Reveal About Our Wellbeing

			It was the late 1990s and early in my training. I was at the end of the most legendary stretch of freeway in Los Angeles, U.S. 101, or the one-oh-one as we Angelenos call it, when I met a patient who completely changed the way I think about dreams and dreaming. Before seeing him, I hadn’t given much thought to dreams, and I certainly hadn’t thought much about how dreams are connected to our physical health, how there is a dream–body connection. But he made me look at all this in a completely new light.

			To see this patient, I had to drive past the Hollywood sign, the entertainment industry studio lots, the massive LA General Hospital and the LA County Jail, all the way to the Veterans Affairs Medical Center. Military veterans in the United States have their own hospital system, and it was there that I met him: a 55-year-old man with new-onset nightmares. Like most of us, he had experienced the occasional nightmare as an adult, but now they were frequent. This was something new and concerning. Back then, I assumed nightmares in a combat veteran meant post-traumatic stress disorder (PTSD), but the patient insisted that wasn’t the case. It had been decades since the war, and he’d never had any other symptoms.

			What stood out to him, however, were the characters in his dreams. They were animals. I immediately thought that maybe this was undiagnosed schizophrenia. The cause of this profound and often disabling mental illness remains mysterious, but the symptoms have a striking consistency with dreams blending into waking hallucinations and delusions. Not only do patients with schizophrenia often see animals, but sometimes the animals talk to each other, and sometimes they talk to each other about the patient. But the animals in my patient’s dreams were passive, just features of his dreamscape without directly engaging him. He was also able to carry on a conversation easily. Little of it added up to mental illness.

			“Are you frightened by your dreams?” I asked him. The patient simply shook his head no. His medical exam and blood work were normal, but his friend said that more and more he yelled in his sleep and seemed to be acting out his dreams. The man had even struck his bed partner in the face while dreaming. This added up to something else: REM behavior disorder, where the body is no longer paralyzed during sleep, though dream enactment behavior (DEB) might be a better name.

			Each night, our brains and bodies follow a sharply delineated repeating ninety-minute cycle of sleep. With each cycle, light sleep is followed by deep sleep, where the brainwaves are slow and rhythmic. After slow-wave sleep, the pattern changes again. The eyes start rolling under their lids and most of the muscles in the body become paralyzed. When the eyes are fluttering under the eyelids, this is known as rapid eye movement or REM sleep.

			REM sleep and dreaming have often been described as synonymous, but this is inaccurate. We can dream in all stages of sleep. Dreaming is even possible without REM, but REM sleep is when the most intense and bizarre dreams occur. Unable to move during our dreams, we are a captive audience, safely locked into the theater of our dreams for a show we’ve created for an audience of one.

			Based on research in sleep labs, where dreamers are awoken at different times, we know dreams change as the night progresses. Early-night dreams tend to include more elements from our waking life. Dreams at the end of the night are more likely to be emotional and incorporate older autobiographical memories, and it’s these dreams just before we wake up that we’re most likely to remember. The tenor of our dreams shifts, too: Dreams are more negative at the beginning of the night and become more positive as the night goes on.

			Working with this patient, I came away with the profound realization that our dreams aren’t separate from our body, and the link between the dreaming mind and health is far more intertwined than we possibly could have imagined.

			Dreams Can Warn Us of Future Illness

			We didn’t know it then but this unique combination of symptoms—men in their fifties acting out their dreams—years later develops a type of brain disease called synucleinopathies. Not just sometimes, but almost always. For people whose dream enactment behavior has no known cause, within fourteen years of diagnosis a startling 97 percent will have Parkinson’s or Lewy body dementia.

			Synucleinopathies is a technical name for this family of neurodegenerative diseases characterized by the abnormal build-up of a protein called alpha synuclein. The small proteins exist naturally inside neurons and perform important regulatory roles, such as maintenance of the synapses between neurons. With synucleinopathies, the alpha synuclein protein is misfolded, and these misfolded proteins tend to aggregate, creating a sort of molecular sludge with dire consequences. They also appear to spread from cell to cell, causing more and more damage. Exactly how these malformed proteins result in DEB is not known, yet what a striking correlation.

			Most clinical symptoms arrive with an underlying disease, but some can arrive before the disease even takes hold. In medicine, this kind of warning flare is called a prodrome, something that precedes the illness itself. A fever and lack of appetite can be a prodrome of an infection. But most prodromes occur hours or days before the onset of the ailment, not a decade or more as is the case with DEB and synucleinopathies.

			In my patient’s one seemingly unrelated condition, dreams predicted the pending decay of the brain and nerves in his body years before any symptoms or any diagnostic test. This man’s dreams and their evolution were tied to his physical health in ways that remain elusive to our understanding. But we do know the power of DEB to predict a synucleinopathy is uncanny, about as good as any imaging or blood work to diagnose any condition, and few can do it with this type of certainty years in advance. With dream enactment behavior, patients report dreams that are vivid, violent, and action-packed. The plot of their dreams commonly involves an imminent physical threat to themselves or someone close to them. Published accounts of dream enactment among men in their fifties, sixties, and seventies document the mayhem: punching, kicking, wrestling, running from assailants or wild beasts. One man used a pillow to ward off an imagined pterodactyl. The prevalence of beasts has some similarities with schizophrenia, but again, these dream narratives do not bleed into the day as is the case with schizophrenia.

			Dream enactment can be violent. Most of the time, people with DEB act out their dreams without getting up, but they do sometimes leap out of bed and fall or run into walls while fleeing imagined pursuers. A man who once dreamed he was wrestling an assailant wound up putting his wife in a headlock. In fact, men often dream they are protecting their wives from attackers only to awaken to find that they themselves are attacking their spouses. On the other hand, women with DEB are rare, and their dreams are less aggressive. And unlike men, when they act out their dreams, these dreams do not typically feature a confrontation with an assailant.

			Since aggression is a thread that runs through dream enactment with Parkinson’s and other synucleinopathies, it would be tempting to assume that these people are simply more aggressive by nature. Maybe their dreams are merely a reflection of who they really are. It turns out, the opposite is true. Researchers have found these combative dreamers actually score lower than average on a daytime aggression questionnaire. In other words, they are placid while awake and fierce when asleep. Why there is this strange disconnect between daytime personality and dreaming behavior is a mystery.

			Not all enacted dreams are combative. Non-violent behaviors such as eating and drinking have been reported in the scientific literature, and so have DEB dreams that included laughing, singing, clapping, dancing, kissing, smoking, picking apples, and swimming. One man dreamed he was fishing as he sat on the edge of his bed holding an imaginary fishing rod.

			Because acting out dreams and the new onset of nightmares are clinical harbingers of Parkinson’s, arriving years, even decades, before the first movement symptoms of the neurodegenerative condition, paying attention to dreams and dreaming could offer physicians a rare window for truly early intervention. Since I met my patient over two decades ago, I’ve learned of other cases where dreams are said to have the potential to either warn us or inform us about our health.

			In the mid-twentieth century, for example, Vasily Kasatkin, working at the Leningrad Neurological Institute, gathered dream reports from more than 350 patients and concluded that physical ailments affected dreaming.[1] Of the more than 1,600 dream reports gathered, 90 percent were negative, about such topics as war, fire, and injury. Interestingly, dreams of actual pain were very rare, only occurring in 3 percent of the recorded dreams. This finding, that physical pain is rare in dreams, has been backed up by other researchers since.

			Kasatkin also found that dreams often appeared before clinical symptoms of the disease, though he did not give a precise percentage. Just as dream enactment behavior presages Parkinson’s and other Lewy body diseases, Kasatkin’s research convinced him physical ailments were foretold in unpleasant or nightmarish dreams. He cited a patient who dreamed of nausea, spoiled food, and vomiting who had gastritis, and another who dreamed rats were chewing through his abdomen who was later diagnosed with an ulcer. He believed dreams of the sick were different from other bad dreams because they continued throughout the night and seemed to have some link to the part of the body that was ailing. For example, a person with a lung ailment would have bad dreams that involved breathing. Kasatkin also documented dreams changing over the course of illness and recovery.

			This type of dream–body connection is fascinating but also hard to prove since most of the patients were remembering their dreams after they were already sick. Maybe this was simply a case of confirmation bias, where patients became sick and then recalled a dream that seemed to warn them in some way. In an effort to come up with stronger scientific evidence, researchers have tried to capture dreams and then see how they are related to future health.

			In one study, a group of heart patients were asked about dreams before they underwent a common heart procedure called cardiac catheterization, which uses wires to open narrowed segments in coronary arteries. Researchers followed these patients for six months after discharge from the hospital, and their health was scored on a six-point scale: cured, improved, unchanged, worse without rehospitalization, worse with rehospitalization, and death.

			Remarkably, the researchers found the patients’ dream narratives were linked to how they fared. Men dreaming of death and women dreaming of separation were significantly more likely to have experienced worse clinical outcomes, independent of the severity of their heart disease initially. This suggests that dreams somehow offered a clue to their prognosis. Were the dreams some signal of physical health? Did they convey the attitude of the dreamer toward sickness and healing? We don’t know for sure, but the findings are intriguing and suggest some connection between our dreaming mind and our health.

			Listening to dreams has even led to cancer diagnoses. One study described women who credited warning dreams with their decision to get checked for breast cancer—and were ultimately diagnosed with the disease. They described the warning dreams as more vivid, more intense, and having a sense of threat, menace, or dread. Some of the dreams even contained the words “breast cancer” or “tumor,” while others had the sense of physical contact with the breast. Almost all the women who had such a dream said they were convinced the dream was giving them an important warning.

			One common dream narrative that has been a source of fascination and dread for thousands of years involves teeth, usually teeth falling out. Through the ages, dreams of losing your teeth have been interpreted as foreshadowing unpleasant events, such as a death in the family or the loss of property. A book from 1633 called The Countryman’s Counsellor says a dream of bloody teeth predicts the dreamer’s own death. The internet offers many, many more interpretations related to teeth dreams.

			However, the real reason for these dreams could be much more mundane. Teeth dreams may be related to dental irritation during sleep. A study of 210 college students headed by a couple of Israeli researchers found dreams involving teeth were related to sensations of tension in the teeth, gums, or jaws upon awakening, which could be related to clenching or grinding teeth during sleep.[2] If other research confirms these findings, the cause of the iconic dream about losing your teeth could be very ordinary.

			As for my patient, I never saw him again, but I could predict what his coming years looked like, because his dreams served as a roadmap. He would develop a progressive neurodegenerative disease that would damage his mind and ultimately lead to his death. As my life and career moved on, any time themes of mind–body connections came up in the scientific literature or just casual conversation, I would think about this patient—and how the brain’s earliest warning flares of impending disease can be changes in dreams and dreaming.

			Yet dreams have another, potentially more important connection to our health, through their ability to uncouple the mind from the body.

			Dreams Help Us Cope with Emotional Distress

			Almost all of us have dreamed at some point of showing up late for an exam, or being naked in public, or missing a plane or a bus. In our dreams, there is nothing stopping us from expressing our worst fears, or exposing our true emotions or our ugliest thoughts. In this way, they offer us a risk-free method of processing heartbreak, ill health, and other dire circumstances.

			Consider dreams and divorce. No doubt, divorce is one of the major upheavals of adult life, a stressful event that upends the central relationship in a person’s life and has a profound effect on our health. Large studies have found divorce, on average, has the same effect on life expectancy as obesity or excessive drinking. Some divorcees are able to get through a marital split well, while others fare quite poorly. The difference between those able to rebound and those who are not goes well beyond their state of mind. How might dreaming help us emerge from this potentially devastating life event in a healthy place?

			One in-depth study of women going through a divorce found those who fared best in moving on with their lives may have continued dreaming about their former partners—but they no longer responded in a negative way to these dreams.[3] They had become emotionally neutral when the ex appeared in their dream. This emotional indifference was liberating and allowed these women to move past the divorce. Dreaming about an ex was not a sign of longing or regret. The emotion, rather than the content of the dream, was the key to understanding these thoughts.

			Interestingly, researchers have found that dreamers coping well with the end of a marriage are more likely to remember their dreams. It’s possible dream recall enhances the potential therapeutic value by allowing the dreamers to contemplate them by day. These study participants were trying to cope with an emotional and unprecedented occurrence in their lives. Remembering the indifference they felt in their dreams about their former partner could be cathartic.

			I could make the argument that talk therapy mimics dreaming, allowing for a safe environment to express ourselves, to work out different what-if scenarios, and to explore our emotions. Dream content can also be a valid topic for discussion in therapy, not because they reveal repressed desires, as Freud speculated, but because they expose true emotions. Clara Hill, an influential and now retired professor of psychology at the University of Maryland, argued that dreams are useful in helping people understand themselves more deeply, given that they are personal and can be “puzzling, terrifying, creative, and recurrent.”[4] But Hill conceded therapists often feel unprepared to work with clients on their dreams because dreams are not covered in their training.

			In addition to the potential therapeutic power of dreams themselves, our brain chemistry undergoes beneficial changes when we are experiencing our most emotional dreams. During REM sleep, the brain switches off the anxiety-triggering chemical adrenaline. There’s no other time of the day when this happens. In this way, dreaming may serve as a sort of exposure therapy—dampening the emotional poignancy of dream experiences. As a result, people report fewer negative emotions after sleep and dreaming.

			Sharing Your Dreams Creates Intimacy

			Dreams offer an intimate view of your inner world, so sharing them can be a sign of trust, vulnerability, and emotional intimacy. Maybe this is why studies have shown sharing dreams with a partner can be an excellent way to enhance your relationship. Dreams also have the benefit of being symbolic, rather than literal, allowing feelings and family issues to be discussed openly but without blame, defensiveness, scapegoating, and power struggles. Emotional intimacy and satisfaction in a relationship go hand in hand, so it seems natural that sharing dreams would have a positive effect on a relationship. Few experiences are as private and potentially revealing.

			One study compared couples who shared events of the day for thirty minutes, three times a week, with couples who shared their dreams for thirty minutes, three times a week.[5] Both groups made gains in marital intimacy and marital satisfaction, but the intimacy scores of the dream group were significantly higher. In a telling example, both partners in a couple married for more than ten years reported a need for more intimacy. The husband felt he had been completely open with his wife, but she did not feel emotionally bonded to him. When he shared his dreams, he revealed a different side of himself. By day, he was reserved and serious. In his dreams, he was effusive and rebellious. These dreams excited both partners and generated new life in their marriage.

			A social worker at a maximum-security women’s prison in the United States started a weekly dream group and found that sharing dreams generated a sense of trust, community, and connection among the inmates.[6] Being able to share dreams also helped them express emotions without fear of embarrassment, and cope with the hardships of being incarcerated. One inmate said the group helped her understand how events from her past led her to be imprisoned. Another inmate said, “I like that it is a safe place to share things. People are open-minded and they aren’t judging you. They are supportive of you and your dreams.”

			Researchers at Swansea University in the U.K. studied the benefits of dream groups like this.[7] They found that sharing and discussing a dream can lead to important insights about one’s waking life that may not have been gleaned without the benefit of a group. Dream groups also led to empathy toward the dreamer and a social connection between the person sharing the dream and the listeners.

			Montague Ullman was a psychiatrist who started the Dream Laboratory at the Maimonides Medical Center in Brooklyn, New York, and promoted the benefits of dream sharing groups.[8] He developed a process for these groups; the same process can be used by partners in a relationship.

			The first step is for the dreamer to recount their dream in full, without any interpretation. If there are characters in the dream, the dreamer says if they are real people or not, and, if so, what their relationship is to the dreamer.

			Next, each member of the group asks themselves, “If this were my dream, I would feel…” and “If this were my dream, the symbols would remind me of…” They do this without looking at or talking directly to the dreamer. According to Ullman, this both indicates that members of the group are taking the dream seriously and, sometimes, can produce an observation the dreamer feels is insightful. The dreamer is then invited to respond.

			Finally, the group can ask the dreamer questions and help them find connections between their dream and their waking life and the dream’s potential meaning. Ullman suggests the most important skills for a dream group are being good listeners and asking questions that result in relevant information.

			Dream groups offer an opportunity to build community and understanding around our most private act, dreaming. Sharing dreams allows others to understand us in a new way, just as understanding our own dreams is to know ourselves. To do both is, in my view, part of a life fully lived.

			How Dreams Gauge Depression and Addiction

			Depression affects how we see the world, our motivation, and, of course, our mood. By day, depression can flood us with feelings of despair, emptiness, and hopelessness. At night, this potentially overwhelming emotional burden can carry over to our dream lives.

			Unsurprisingly, the imagery in the dreams of people who are depressed tends to be dark. Even people who are sad during their waking hours but not clinically depressed tend to have more negative emotions in their dreams. Likewise, people who report unpleasant moods when they are awake have more aggressive content, negative emotions, and misfortune in their dreams.

			Dreams can also serve as a gauge of psychological wellbeing. Dreams can deliver an ominous warning to people with serious cases of depression. Someone suffering from a major depressive disorder experiences nightmares more than twice as often as someone who is not clinically depressed. The molecular mechanism for this is unclear.

			More worrisome, though, is that nightmares seem to raise the risk of suicide or suicide attempts in people with depression. One study looking at the dreams of individuals who were not depressed, depressed patients, and suicidal patients found dream narratives were a powerful indicator predicting suicidal behavior. The dreams of suicidal patients had a higher frequency of violence, gore, and murder. Among adolescents, frequent nightmares have been associated with subsequent suicide attempts and non-suicidal self-harm, which presents a crucial opportunity for early intervention.

			Depression also changes how we sleep and dream in surprising ways. In people who are depressed, the architecture of sleep is altered. There is less time in deep sleep before the arrival of REM sleep, and an increase in the length and emotional intensity of REM sleep. Using non-invasive imaging techniques such as fMRI, which measures changes in blood flow associated with brain activity, researchers found differences between the emotional, limbic centers of the brain in non-depressed and depressed dreamers. The emotional, limbic centers of the brain were more active during REM sleep than during waking hours for all the dreamers. The emotional activity was highest among people with depression.

			The REM dreams in depression typically become more negative with each ninety-minute sleep cycle, perhaps because these dreams focus on negative memories, becoming a negative circuit of anxiety and fear. This could be why depressed patients often struggle with mornings in particular, not from disrupted sleep but from the negative emotional milieu of their last dream before they rise.

			Some people with depression report actually feeling better after going without sleep—at least for one night. Researcher Rosalind Cartwright decided to see if shortening REM sleep would help people who were clinically depressed.[9] Wake up most people in the middle of their vivid dreams, and they are tired and irritable when they get up the next day. Interrupt REM sleep in people who are clinically depressed, and their mood and energy levels are actually better in the morning. As you’ll recall, in people who are not depressed, dreams can serve as a sort of nocturnal therapist, dampening negative emotions. This function of dreaming appears to fail in people with depression. Cartwright concluded that interrupting the emotional dreams of people with depression may have prevented them from reaching their negative endings.

			But her findings do not provide a recipe to treat depression through sleep modification alone. In practice, it would be very difficult outside a sleep lab to shorten only REM sleep. Also, when we are deprived of REM sleep, the brain is starved of it. The moment we have the opportunity to sleep fully, we will make up for lost REM and the lost dreaming that accompanies it.

			Dreams can also offer important tells about addiction. Drinking or drug dreams are common among addicts early in their recovery, especially those with more extensive histories of drug or alcohol problems. In fact, early in abstinence, drinking or drug dreams are typically more common than when the patient was actually consuming alcohol or drugs. It’s as though their dreams are fulfilling cravings no longer satisfiable in their waking life. These dreams can be unnerving and produce intense feelings of fear, guilt, and remorse—until the recovering addict wakes up. The drinking and drug dreams usually taper off as the cravings subside.

			You might assume that an addict dreaming of using again is a bad sign, but the opposite is true. Dreaming about drinking or drugs is considered a good prognostic sign for addicts in treatment. Feeling relief that the drug or alcohol use was only a dream signals a changed outlook. That’s especially true if the recovering addict refuses to use drugs or alcohol in their dreams. A Brazilian recovering from a crack cocaine addiction described it this way: “I knew I could not use the drug in my dream. I took the drug in my hand, but I gave it to someone else. So it’s cool that my subconscious is changing my way of thinking and acting. I even wake up happy to know that I did not use the rock in the dream.”[10]

			Dreams Can Warn Us of Pending Brain-related Illness

			Although rarely discussed by clinicians with patients, dream dysfunction is also part of the final chapters in Parkinson’s. While the most obvious signs of the disease are worsening physical symptoms, such as the loss of balance and coordination, the inability to walk without assistance, and a soft voice that trails off, nearly 80 percent of patients with Parkinson’s dementia suffer from intense nightmares. And action-filled, aggressive nightmares can be the first sign of the late and incapacitating stage of the condition.

			As we learned earlier, these patients also often tell of animals returning as the characters in their dreams, something usually experienced by children. And like the dreams of children, the animals in dreams are not their pets or domesticated animals but wild animals. The return of animal characters as the brain deteriorates makes me wonder if we revert to a more primitive version of ourselves, to the brains humans were living with not thirty thousand years ago but thirty thousand generations ago. Could it be that the developing brain and the ageing brain both dream of animals as a cognitive inheritance from our ancestors—from a time of rapid brain evolution when beasts and early humans coexisted? It’s not such a wild question. Some dream disorders such as nightmares can cluster in families and are genetically heritable.

			While the DEB disorder in middle-aged men will almost inevitably lead to Parkinson’s disease, changes in dream patterns can also warn of worsening symptoms in another much more prevalent disease where mind and brain deteriorate: Alzheimer’s.

			Using exotic imaging techniques, we can now create a heat map of sorts correlating to the metabolic activity throughout the brain to measure energy consumption. The more energy being consumed, the more active that part of the brain. The heat maps show highly activated areas as red, while inactivated areas are blue. In patients with Alzheimer’s, researchers found something striking. The areas of the brain that were blue on the heat map—those areas that were dormant—overlapped with the Imagination Network. Atrophied by Alzheimer’s, the Imagination Network struggles to become activated. This may play out when Alzheimer’s patients sleep.

			But does Alzheimer’s lead to dream loss, does dream loss lead to Alzheimer’s, or does one play off the other in a downward spiral? Some scientists are now asking the question, could the lack of dreams exacerbate brain decay? Others have gone even further to suggest that Alzheimer’s itself may be a disease of lost dreams: Along with memory loss, Alzheimer’s also results in a loss of emotional regulation, something dreams assist with nightly. So it seems possible to me that dream decay affects emotional regulation in people with Alzheimer’s. Because of the associated memory impairment, we may never be able to tease out whether these patients are dreaming less or remembering less or both, since the brain and mind are inseparable and reciprocal.

			The link between our dreams and who we are is more intertwined still in people with dissociative identity disorder, formerly called multiple personality disorder. Dissociative identity disorder is a mental illness in which an individual has separate and unique personalities that control their behavior at different times. It turns out that these personalities, called alters, often show up as characters in dreams before taking over the person’s behavior during waking hours. These dream characters could be considered prototypes, a trial run for the alters who will emerge during the day.

			Scans in patients exhibiting multiple personalities reveal intact and whole brains, which suggests that the alters are not the product of some sort of literal split or fissure in the brain. Interestingly, I’ve performed surgery where I’ve needed to “split” the left and right cerebral hemispheres, or even remove an entire hemisphere, and these patients did not report altered dreams, let alone new identities. The alters in dissociative identity disorder are something more intriguing than a physiological anomaly. They are a creation of the dreamer.

			People with dissociative identity disorder can dream in other, different ways. Sometimes, one alter will show up in another alter’s dream. Psychologist Deirdre Barrett has studied how different alters can recall the same dream from different perspectives.[11] For example, one patient described a dream in which she was a little girl huddled under a bed, worried someone would harm her. Another alter recalled the same dream, but she was a kid trying to distract the frightened girl, while a third was trying to menace the girl under the bed.

			Schizophrenia is a serious condition that causes people to interpret reality abnormally, and it can also reveal itself in dreams. People with schizophrenia can hear voices or have the sense that someone is out to get them, and this troubled and distorted outlook of the world carries into their dreamscape. Dream reports in schizophrenics are truly chilling. They can be full of aggression and sadism, often with images of mutilation. For most people, three-quarters of the characters in our dreams are people we recognize either personally or for their social role, such as a bank teller, a teacher, or a friend. For those suffering from schizophrenia, dreams are populated with a higher than usual number of strangers, often male and appearing in a pack. As patients with schizophrenia are treated with antipsychotic medications and their clinical condition improves, their dreams become less frightening and more emotionally positive, though they still report seeing more strangers in their dreams.

			Given all the evidence that dreams can offer clues to our physical health, including the progression of Alzheimer’s, dissociative identity disorder, and schizophrenia, it’s puzzling to me why physicians don’t ask patients about their dreams as a routine part of a medical evaluation.

			When Dreams Harm Us

			The occasional nightmare is common and can be brought on by stress or anxiety. By and large, they are harmless. They wake us up and are frightening but they are unlikely to affect our overall health or wellbeing. Nightmares that are part of a nightmare disorder are different. These are recurring and distressing nightmares that cause problems with how well we function during the day. They are distressing enough and frequent enough that some develop a fear of going to sleep. These nightmares are a cause for concern and should be addressed with your physician or a therapist. Otherwise, there’s the risk they could cause a spiral of sleeplessness, daytime drowsiness, and anxiety.

			Nightmares can be a measure of our emotional wellbeing. If we begin having frequent nightmares when we had few previously, that is something we need to pay attention to. If the pattern of nightmares we experience changes suddenly, that’s another cause for concern. The nightmares may be a warning flag for something more serious going on with our mental health, such as depression. An estimated one-third of psychiatric patients experience frequent nightmares. Paying attention to nightmares, in my opinion, is no different than paying attention to headaches. If we go from having only the occasional headache to having frequent headaches, it’s something your doctor should know about.

			Almost three-quarters of people with PTSD experience frequent nightmares. Unlike the fever that accompanies an infection or the pain that comes with a physical injury, nightmares are not merely a symptom of PTSD. They can exact real emotional harm.

			One of the hallmarks of PTSD is experiencing recurring dreams that replay the traumatic event again and again. The dreams are accompanied by fear, rage, or grief at night, and by hyper-arousability and anxiety during the day. PTSD nightmares are different from nightmares not provoked by trauma, which can be beneficial and even play a fundamental part in childhood development, as discussed in Chapter 2. Bessel van der Kolk, the psychiatrist who wrote The Body Keeps the Score, says trauma is not about the past but how the trauma lives inside you and that “dreams themselves could be traumatic for the dreamer.”[12] In other words, dreaming of an event can re-traumatize the dreamer. The evidence for this is straightforward. During nightmares, our heart rate and breathing quicken as though we are experiencing the event itself. The parts of the brain activated during dreams match how the brain would react when we are awake. For example, running triggers the motor cortex. Experiencing fear triggers the amygdala.

			On the other hand, dreams also have the power to recast traumatic events over time in a way that is therapeutic. Almost everyone experiences trauma in their lifetime, but the range of our responses in both our waking and dreaming lives is enormous. Some of us are able to rebound after a trauma, such as a car accident, the sudden loss of a loved one, or being the victim of a crime, in a psychological response called post-traumatic growth. Others don’t fare as well. We can learn a lot about how well we’re dealing with a trauma by paying attention to our dreams and determining whether they are symbolic or realistic.

			Because the emotional focus of someone who has recently experienced trauma is clear, survivors of recent acute trauma are ideal subjects for dream research. American researcher Ernest Hartmann collected dream series lasting between two weeks and two years from forty such individuals.[13] What he found was that healing from trauma typically means moving from more literal dreams to ones that are represented visually in some other way. Dreams shift from replays or close facsimiles of an event to narratives that are symbolic.

			One very common dream in the wake of trauma features a tidal wave. It has been reported by victims of all kinds of trauma. According to Hartmann, the dream narrative goes like this: “I was walking along a beach with a friend, I’m not sure who, when suddenly a huge wave, 30 feet tall, swept us away. I struggled and struggled in the water. I’m not sure whether I made it out. Then I woke up.” Hartmann found trauma survivors also dream of being swept away in a whirlwind. Hartmann reported that the first four dreams experienced by one woman after being brutally assaulted were of being attacked by a gang, being choked by a curtain, being in the path of an oncoming train, and being caught up in a whirlwind. Disturbing as these were, they were a sign of healing.

			Over time, as the trauma becomes less immediate and as the emotional impact of the event shifts, the images in our dreams shift as well. Dreams that begin contextualizing fear or terror may shift to embody helplessness and vulnerability, which might be represented in a dream of a small animal dying on the side of the road or walking in a large field with no shelter in a rainstorm. Then come dreams in which the central image represents survivor’s guilt, and then grief.

			It’s remarkable that given the trauma most of us will endure at some point in our lives, we don’t all get PTSD. The variables of who will get PTSD after exposure to a traumatic event and who will not remain elusive. That makes it hard, if not impossible, to predict who will be unable to shake traumatic memories—and the accompanying nightmares—and who will move on. But a recent breakthrough in neurobiology has identified a single molecule, neurotensin, that could serve as a kind of molecular switch.

			Hao Li, a researcher at the Salk Institute for Biological Studies in Southern California, led a team that studied how positive and negative memories are encoded.[14] They concluded a signaling molecule called neurotensin acts like a switch and determines in the moment whether a memory will be encoded as negative or positive by the amygdala, the part of the brain responsible for the emotional imprinting of memories. The finding that one neurotransmitter can indelibly mark an experience may open the door to understanding the biological underpinning of PTSD. With PTSD, maybe neurotensin has overloaded the brain with negative signals. If that’s true, neurotensin could offer a path to a new treatment. It is exciting to consider that by modulating neurotensin we may be able to treat the traumatic replay of nightmarish memories in PTSD.

			Untamed, nightmares can lead people suffering from mental illness to a very dark place. They have the potential to escape the world of dreams and enter into waking life as psychotic episodes. In one case report, a 78-year-old man admitted to the hospital after a suicide attempt had been suffering from nightmares for three years. The nightmare was always the same: A man wielding an axe and accompanied by big dogs was chasing him. The dream was so terrifying, the patient tried to avoid sleeping altogether. In the two weeks before he was admitted to the hospital, he had repeatedly awakened to auditory and visual hallucinations involving the man and his dogs. Finally, he attempted to kill himself with an axe “to complete the work for this man.” There have been other cases reported where nightmares transition into psychotic episodes, underscoring not only how fluid our dreaming and waking lives can be, but the surreal and piercing nature of nightmares.

			Dreams Can Make Us Whole

			In dreams, we can make ourselves whole in ways that might be expected—and ways that seem impossible. In their dream bodies, amputees talk of once again having all their limbs. The missing arms and legs have been restored. Even though the sleeping brain is receiving no signals from the amputated limbs, the dreaming brain is able to use these non-existent limbs as though they had never been lost.

			In various studies, amputees report dreams that would be impossible in the waking world. A man with an amputated arm dreamed of smashing a mosquito with both hands. Another, of shifting gears as he drove a Ferrari Testarossa and, later, of pouring a drink for a friend, holding a champagne bottle in his right hand and a glass in his left hand. A woman with most of one leg amputated dreamed she ran from a plane after it flew too low overhead.

			When dreams make us whole, what occurs in the dreamscape is nothing short of magic. Two women confined to wheelchairs as the result of chronic spinal cord injuries independently reported something astonishing. They each told of having dreams that included their wheelchairs. However, they were rarely seated in them. In their dreams, they preferred pushing the empty wheelchair.

			For patients with Parkinson’s and dream enactment behavior, dreams enable them to overcome the limitations of their waking bodies. In defiance of all scientific logic, they exhibit something called paradoxical kinesis. By day, their limbs may be rigid and tight, their movements slow, almost ossified. This isn’t for lack of will. The signaling from the brain to the body is breaking down. When these Parkinson’s patients dream, and they act out their dreams as a result of dream enactment behavior, their movements are not slow or jerky, as you might expect. They can move quickly and fluidly. The tremors, weakness, and rigidity they experience during the day are gone. Their voices, too, are transformed. Quiet and tremulous by day, they are now loud and clear as they shout in their sleep. How this paradoxical kinesis is possible remains an enigma.

			

			•   •   •

			As we learn more about the neuroscience of dreaming, we are also learning about the potential inside our bodies and minds that only dreams reveal and release. It’s not just our imagination, narratives, and relationships that are boundless in our dreamscape. The dreaming brain holds other powers.

			Since meeting that patient nearly twenty-five years ago, I have immersed my life and study into care and investigation of the human brain—the human person—from a breadth of scientific perspectives. The more I have learned, the more I stand in awe and wonder at the mystery of our minds.

			One such capacity, the ability to awaken inside our dreams, and control the direction of dream events, feels more like magic than science. Despite its description for millennia, only in this decade are we able to scientifically investigate and prove that our brains can indeed be dreaming—and also partially awake.

		

	
		
			6.

			Lucid Dreams: A Hybrid of the Waking and Dreaming Minds

			In 1975, an experiment rocked the field of neuroscience.[1] The goal was nothing less than to revolutionize our understanding of waking, sleeping, and dreaming: to show that dreamers could become self-aware while they were still dreaming, and to prove it by communicating with the outside world. In other words, to prove that lucid dreaming was real.

			A participant named Alan Worsley had fallen asleep in a sleep lab in England with very specific instructions.[2] He was asked to move his eyes back and forth when he became aware he was dreaming—while still inside the dream. To show his eye movements weren’t random, he was instructed to move his eyes smoothly left-right-left-right in a way that he had rehearsed while awake. These deliberate eye movements would be impossible to confuse for the erratic eye movements of REM sleep.

			The commands focused on the eyes because muscles are paralyzed during REM sleep—except those that control eye movement and breathing. This makes dreamers similar to those rare cases of locked-in syndrome, where a catastrophic central brain injury leaves people paralyzed from the eyes down and only able to communicate with blinks or eye movements. It was an audacious attempt, but researcher, Keith Hearne, knew big claims needed big proof. Even with the eye movements, the appropriately skeptical scientist should ask: How could you know he hadn’t awoken just long enough to move his eyes left-right-left-right?

			It’s a reasonable question, one Hearne was anticipating. Because the lucid dreamer’s scalp was wired with dozens of electrodes, Hearne was able to record the electrical signature of sleep throughout the experiment, registering spikes of electrical activity called sleep spindles that can’t be faked. A set of electrodes tracking electrical activity in the participant’s muscles showed atonia, the near total paralysis of the body. Another measure of electrical activity, or in this case a lack of electrical activity, that also can’t be faked.

			What is lucid dreaming? Lucid dreaming is the experience of dreaming and knowing you are in a dream. To lucid dream is to enter a paradox that seems more mystical than real, a dual consciousness that straddles the vivid, illogical dreamscape and the insight that you—the dreamer—are both the creator and an actor in this imagined world. In some cases, lucid dreamers are able to take lucid dreaming a step farther and control the action within the dream, a type of real-time dream navigation.

			Lucid dreaming is not some new age adventure discovered by hippies or gurus. It has been around since antiquity. Long before Hearne and modern science arrived on the lucid dreaming scene, the phenomenon was well known. Aristotle referred to lucid dreaming in his fourth-century-BCE treatise, On Dreams. He wrote, “Often when one is asleep, there is something in consciousness which declares that what then presents itself is but a dream.”

			Despite centuries of accounts of lucid dreaming, the neuroscience community mostly viewed claims of lucid dreaming with skepticism, as did I. By definition, dreaming occurs outside of our conscious awareness. Maybe people who think they are lucid dreaming are simply dreaming they are lucid, like a dream within a dream. Or maybe they woke up briefly then went back to sleep and were under the misimpression that they had been conscious within the dream. Maybe they were not yet asleep, or in the process of waking up, and what they thought was a lucid dream was more like a half-awake vision.

			The other problem researchers faced was that even if lucid dreaming was possible, how could you prove it? After all, how could you objectively demonstrate someone was lucid dreaming without waking that person up? And once you woke them up, you were relying on their subjective recollections. As Hearne was aware, some test subjects are eager to please. They might simply report having had a lucid dream because that is what the researcher wanted to hear. Just as vexing: If the dreamer remained asleep and the body is paralyzed during REM sleep, how could they possibly signal that they had entered a lucid dream?

			For years, researchers had tried various methods that would allow lucid dreamers to communicate. One tried to have dreamers raise a finger. Others tried to train people to make other small movements, or trigger a micro-switch taped to sleepers’ hands. None of these methods worked. The paralysis of REM sleep can’t be overcome with training or willpower, and movements like these are simply impossible. Remember, the body during REM is very much like someone who is paralyzed below the eyes. It was researcher Keith Hearne—only a graduate student at the time—who realized eye movements might be the key.

			Hearne was a novice researcher, an unlikely candidate to usher in a new realm of dream neuroscience. He met his test subject, Worsley, by chance. The 37-year-old helped Hearne and his wife move their belongings to a new house and mentioned that he had lucid dreams. When Hearne started doing research on the subject, Worsley volunteered.

			At the time, eye movements were already being measured in sleep labs to show when REM sleep began, using a device called an electrooculogram. The device works by placing electrodes on the skin near the edge of each eye. When the eyes move, even under closed eyelids, there is a change in the electrical signal. The results are recorded on a computer, or as was the case when Hearne conducted his experiment, as lines scratched out on a roll of paper.

			Normally, during REM sleep, eye movements are haphazard. There is no pattern on the electrooculogram chart. Therefore, Worsley was asked to move his eyes back and forth. These deliberate eye movements would be impossible to confuse for the incidental eye movements of REM sleep, and would jump out on the electrooculogram chart from the indistinct squiggles produced during normal REM sleep.

			The first night Hearne tested his idea that lucid dreamers could signal using eye movement, the night passed without a single signal from Worsley. A little after 8 a.m., Hearne figured the experiment had failed. He was folding up the chart paper when suddenly Worsley had a lucid dream and attempted to signal. But it was too late. The equipment had already been switched off.

			A week later, Hearne made another attempt. Again, Worsley had a lucid dream a little after eight in the morning, but this time Hearne was ready. The eye movements produced large distinct zigzags on a scroll of paper on the electrooculogram. Hearne watched with astonishment. Moments earlier, he had been half asleep watching the ink tracing scroll past, as he’d been up all night monitoring the recording equipment. What he saw on the chart paper jolted him awake, knowing he was witnessing history. He later wrote he was as excited as if the signals had come from another solar system.[3] That moment officially opened the door to the rigorous scientific exploration of lucid dreaming.

			The slashing strokes up and down on the scrolling chart paper would become seismic shocks in the neuroscience community. It was the first time someone had signaled in real time while dreaming—proving that in at least one case, in one person, it was possible to be awake inside a dream.

			More than two and a half thousand years after Aristotle wrote about lucid dreaming, Hearne published his findings. His work was peer reviewed, contested, and accepted reluctantly after other researchers validated and expanded on his work with lucid dreaming tests of their own, using the same left-right-left-right eye signals Hearne introduced. These have become the gold standard for lucid dream research, a kind of Morse code now used in sleep experiments around the world. Left-right-left-right in a sleep lab means: I am lucid dreaming.

			How Lucid Dreams Emerge

			Since then, the scientific understanding of lucid dreaming has expanded and grown more sophisticated, resulting in a massive field in science today. In the four decades since Hearne’s experiment, we have learned a lot about the subject, yet much remains unknown. As researchers dig deeper into the mysteries of lucid dreaming, trying out different imaging techniques and giving lucid dreamers new challenges, they are also hoping to learn more about how the brain itself functions. It’s as though lucid dreaming has offered a window into the workings of the brain we couldn’t see previously, and to which we didn’t have access.

			Almost everyone says they have experienced spontaneous lucid dreaming at least once in their lifetimes, and about one in five people say they have at least one lucid dream per month. Lucid dreaming appears more commonly in women than men, is more common in children and tends to taper off after adolescence. With lucid dreaming, it is as though consciousness has found a new dimension: A liminal, hybrid state where we can be dreaming but awake, or awake in a reverie.

			But how is lucid dreaming possible at all? How can a dreamer become aware that they are dreaming while technically still asleep? And when they do, why doesn’t this awareness break the spell and awaken the dreamer? What is happening in the brain that lets the mind be both partially awake and asleep?

			As we know, during ordinary dreams, the Imagination Network is activated and the Executive Network is shut down. Since the dorsolateral prefrontal cortex—the rational, reasoning, skeptical part of our brain—is inactive, we are not troubled by the unreality of dream narratives, and at a more fundamental level, we also lack awareness we’re dreaming, thereby fully inhabiting the dream experience. In lucid dreaming, however, something happens that breaks down this suspension of disbelief. Lucid dreamers will often report a moment when the scene in their dream was so unrealistic, they realized they must be dreaming. Common experiences in dreams that can trigger lucid dreaming, or “dream signs,” include strange emotions, impossible actions, odd or shape-shifting bodies, or bizarre settings and situations. But what’s interesting is that these strange occurrences are more or less normal in dreams.

			What then is happening in the brain that triggers this leap of understanding, this momentary clarity that what the dreamer is experiencing is only a dream? If dreams are bizarre in general, what is the difference in bizarreness that qualifies it as a “dream sign?”

			We don’t know the answers to these questions, but researchers have found several clues that offer us glimpses into how lucid dreams differentiate from normal dreams. Brain imaging, for instance, suggests that the Executive Network may be partially switched back on during lucid dreaming. Most of what we know about the science of lucid dreaming comes from electrical signals recorded on the scalp by an EEG. One difference in these EEG recordings of lucid dreaming, compared to ordinary dreaming, is an intensification of the higher-frequency brainwaves in parts of the prefrontal cortex. As we learned in Chapter 1, this area houses the logical part of the brain, which we normally deactivate when dreaming.

			Researchers have also taken a step closer to understanding what can initiate a lucid dream. Using transcranial stimulation, a non-invasive procedure that sends a faint electric pulse into the brain from outside the skull to activate various parts of the prefrontal cortex, scientists have found that electricity increases lucidity, even in dreamers without lucid dreaming experience. Transcranial stimulation is a developing technology to treat conditions such as depression and migraines but has also shed light on the workings of the brain and mind, so it’s not unreasonable to think we may someday be able to use a device to generate lucid dreaming at will.

			For now, lucid dreaming remains the province of a relatively small number of people able to regularly access this dual world. Lucid dreams are an amazing mental feat, but they seem to be fragile, and they are not always fully accessible. In one clever experiment,[4] lucid dreamers were asked to evaluate a scene when they were awake, such as a room at home, and really soak in the details. When they were dreaming lucidly, they were asked to change their dream environment to resemble this scene from memory. These dream “reinstatements” were typically inaccurate, and even if the lucid dreamer was aware they were flawed, they remained so. This is how one test subject described his lucid dream:

			
				I opened the door and the room was empty…I closed the door and tried to make things appear as they were in the room…I would close my eyes, think of an object that I could remember and open my eyes and it would appear. First it was the wooden desk with the fruit…I kept closing my eyes and trying to make it perfect, but then things got out of control.

			

			This lucid dreamer never did manage to recreate the room correctly in his lucid dream, and others experienced similar difficulties.

			Despite the sense of awareness that comes with lucid dreaming, your body still behaves as though what you’re experiencing is real, as it does with normal dreaming. For instance, when lucid dreamers hold their breath in a dream, their bodies show a central apnea. When they exercise, their heart rate goes up. The breathing of lucid dreamers quickens as they dream of sex. Lucidity appears to enter into a normal dreamscape, yet somehow the awareness of being in a dream does not diminish the body’s response to the dream narrative. This is what gives lucid dreamers both the insight of being in a dream and the full-body, visceral response of being there.

			In thinking about this, a question that comes to mind is whether the dreamscape feels different to the lucid dreamer once some awareness has returned. An elegant answer was offered by researchers who didn’t use any exotic imaging or other cutting-edge techniques in their studies of lucid dreaming. Instead, they took a simple but essential monitor used in sleep studies, the oculogram, which tracks eye movements.

			If you see a flock of birds flying slowly in the distance when you’re awake, your eyes will follow the flight smoothly. If you imagine the same birds flying across your field of view when you’re awake, your eyes will not track smoothly. There will be skittish jumps, called saccades. However, when lucid dreamers imagine the flock of birds flying across their field of view, they track the birds smoothly. This can be seen in their eye movements, which show they are fully immersed in the dream world and tracking movement as they would with real birds. If the awareness that they were lucid dreaming somehow made the experience less real and more like an act of imagination, the eye movement would result in saccades.

			Even with all the research, it’s unclear why we have lucid dreams. One theory suggests that lucid dreaming represents a true hybrid state, where the awareness of the waking brain is injected into REM sleep, possibly as the result of a particular brainwave pattern returning in the frontal lobes. Yet another tries to place lucid dreaming in a continuum of consciousness that includes dreaming, mind wandering, and waking. At least for now, these theories are all simply ways to conceptualize a strange and, for some, wonderful addition to their dream life.

			Using Lucid Dreaming to Our Advantage

			Throughout history, lucid dreaming has been a means of increasing spirituality, seen by religions as nothing less than a portal to enlightenment and the divine. In Buddhism, the Tibetan spiritual practice of dream yoga seeks to use lucid dreaming to gain spiritual insight. In fact, dreaming is considered to have more potential than waking for spiritual understanding. The 1,200-year-old teachings allude to lucid dreams as “the method that brings realization of great bliss,” and advise adherents to “know dreams as dreams and constantly meditate on their profound significance.”[5]

			Amerindian people, Australian Aboriginal peoples, and Christian monks have also prized the ability to control lucid dreams as a vital aspect of their spiritual path. In this state, they are able to seek out ancestors, spiritual beings, or the divine.

			In an interesting experiment, lucid dreamers were told to formulate a phrase they would ask in their lucid dreams to seek out the divine, such as: “I would like to see how the universe is run,” and “I wish to experience the divine.” They repeated the phrase during the day before their lucid dream. This facilitated lucid dreams where some dreamers reported experiencing the divine. Interestingly, the divine they experienced in these dreams corresponded to their waking beliefs. Those who believed the divine was a being tended to dream of the divine presence as one, while the remaining lucid dreamers experienced the divine in other ways. One lucid dreamer reported seeing the divine “as a moving picture with numerous interwoven cycles—like the workings of a clock. It is also like patterns of pulsating light and shadows moving in cycles.”

			Even when experiments like these do not produce profoundly moving experiences, they can still result in a deeper sense of wellbeing that is long-lasting. More than spirituality, surveys show an overwhelming majority of lucid dreamers believe the ability to dream lucidly is empowering, and they wake up in a better mood after a lucid dream. Lucid dreamers also say their dreams have contributed to their mental health, allowing them to make beneficial changes in their lives, and they credit lucid dreaming with inspiring them to take the chances necessary for these changes.

			Given the impressions of lucid dreamers themselves, could lucid dreaming be used as a therapeutic tool? Could the ability to partially steer a dream be used to alter the emotional milieu of the dream itself? Could nightmare rescripting be possible not by autosuggestion, but within dream direction?

			In Imagery Rehearsal Therapy, recurrent nightmares sufferers can literally rewrite those nightmares during the day to change the plot and their role in it while dreaming. In the same way, if you could become lucid during a nightmare, could you alter the plot and break its spell? That’s exactly what Alan Worsley describes learning to do when he was only a five-year-old boy. When he had a nightmare, he would become lucid and yell, “Mother!” as a way of waking himself up. Therapists have trained people with chronic nightmares how to dream lucidly and found the practice helps. The benefit may extend beyond the nightmares to the accompanying anxiety and depression.

			In fact, German researcher Ursula Voss found that teaching people with PTSD how to lucid dream helped them alleviate their symptoms in a number of ways.[6] As we learned, one of the hallmarks of PTSD is recurring nightmares revisiting the traumatic event, which has a secondary effect of making people with PTSD afraid of falling asleep. Empowering people with PTSD to control their sleeping thoughts through lucid dreaming allows them to change or end a recurring nightmare as it is happening. Instead of being victims in their dreams, they might call the police or disarm their assailant. Voss tells the story of a woman who made the person traumatizing her float in her dream, proving to herself it was not real. The power to lucid dream gives PTSD sufferers the confidence to stop fearing sleep, and can make them more optimistic that they will someday be able to cope with their trauma.

			Lucid dreaming could also have clinical applications. Researchers have reported, for example, that lucid dreams could help people with anxiety confront their fears or phobias, such as driving or heights or spiders.[7] They could “practice” driving, standing on a high ledge, or allowing friendly spiders to crawl on them in a safe environment, knowing it was only a dream.

			Since the parts of the brain activated in a dream are the same ones that would be activated if we were really engaged in the behavior, it is possible that lucid dreaming could benefit people who have either had a stroke or suffered a serious injury. Could lucid dreaming be a new, pain-free venue for rehab? Opening and closing a fist in a lucid dream produces the same activation in the sensorimotor cortex as actually opening and closing when awake. If you were trying to come back from a sports injury, wouldn’t practicing in a lucid dream be beneficial?

			People who are paralyzed or otherwise disabled, too, might benefit from the power to move freely and at will, even if it is only in a dream. How liberating would it be for someone whose mobility is non-existent or severely limited to take control of their dream and run or jump? Similarly, lucid dreams could be used to help people who are in a partially comatose state, or people with locked-in syndrome, to move outside themselves.

			The potential of lucid dreaming is not limited to therapeutic applications. It can also be used to improve performance. Many athletes use mental visualization while they’re awake, using their imagination to simulate different scenarios. Lucid dreams can serve as another venue for neuro-simulation. Athletes could use lucid dreams to practice aspects of their sports that are potentially dangerous, such as a particularly difficult or challenging gymnastic routine.

			Surveys of athletes who use lucid dreaming to practice specific skills in their dreams found that most believed it helped them improve significantly in real life, and some said it boosted their confidence.[8] One martial artist reported lucid dreaming helped him master a complex kick combination. As a bonus, he could work on it in his dreams without any risk of injuring himself. Other athletes in the survey took advantage of the dream environment to do things that they couldn’t in the real world, like impossible mountain bike descents or alpine ski jumps.

			Melanie Schädlich at the University of Heidelberg in Germany decided to test whether lucid dreaming practice could improve physical performance.[9] She asked lucid dreamers to “throw” darts and “toss” coins into cups that were placed farther and farther away in their dreams. What she found was the lucid dream practice really did help: Those who practiced in their dreams showed improvement in real life, as long as they didn’t get distracted in the lucid dream. Although this was a relatively small study, lucid dreaming could become the next frontier for athletic training. Not only can athletes work on difficult skills without fear of injury, but injured athletes can “practice” before they are ready to return to their arena.

			Schädlich and Daniel Erlacher conducted another study, this time seeking out musicians who were lucid dreamers.[10] But they found they didn’t use their dreams to practice. Instead, the musicians said they were interested in playing in their lucid dreams for enjoyment and inspiration, rather than for improving their skills. In interviews with five musicians, they found the lucid dreams resulted in positive emotions and boosted confidence. Two of the five said they particularly liked improvising solos in their lucid dreams.

			Because of the potential control lucid dreaming offers, this unique state of consciousness also creates enormous possibilities to foster creativity, even beyond normal dreaming. To take full advantage of the creative potential of lucid dreaming, you can ask yourself a question before bed as you would when you are priming a normal dream, only now you can potentially take control. Lucid dreams have the added advantage of being more memorable than a typical dream. In one case study, a computer programmer reported using lucid dreams to help design his programs. In his lucid dreams, he reportedly discussed what he was trying to do with Albert Einstein, and together they drew flowcharts on a blackboard until they found a solution.[11]

			With that case study as their springboard, researchers at Liverpool John Moores University decided to see how well nine lucid dreamers did versus nine non-lucid dreamers in solving a task in their sleep.[12] For ten consecutive days, each night at 9 p.m. they received an email with their task. They were either asked to solve a logical puzzle or create a metaphor. For example, they might be asked to find the missing letter in a sequence or create a metaphor for such phrases as “a banknote floating on a river” or “a lighthouse in the desert.”

			The lucid dreamers were encouraged to believe there would be someone in their dream who “knows answers to many questions and is willing to help,” maybe an older wise person, or a trustworthy guide. They were asked to find this figure. If they couldn’t, they were told to go forward, turn left, find a door, go through it, and turn right. These elaborate instructions were designed to raise expectations among the lucid dreamers that they would find their guide. When they did, they were encouraged to ask this dream character to solve the problem they had been given. No matter what answer they were given, the lucid dreamers were told to thank the guide, wake themselves up, and write down the answer.

			When the results were in, it seems the dream guides were not great at solving puzzles. Out of eleven answers they gave during the study, only one was correct. Because the Executive Network is only partially activated in lucid dreaming, it’s quite possible the puzzles were simply too difficult for the lucid dreamers, guide or not.

			Perhaps these imaginary guides would have fared better if the creative challenge had been less of a word problem and more of a visual one. For instance, Worsley, Hearne’s test subject, performed lucid dreaming experiments that tended to involve challenging new ways to manipulate the visual environment of the dreams. In one, he would find a television in his lucid dream, turn it on, change the channel, and manipulate things like the volume, the intensity of the color, or the image on the screen. Worsley also says he has played the piano, walked through walls, created a flame by flicking his fingers like a lighter, and put his arm through a car windshield in his lucid dreams. He even passed one forearm through the other, and has extended body parts like his nose and tongue by gently pulling them out.

			British artist Dave Green draws portraits of people in his lucid dreams, and he recreates the portraits as soon as he wakes up. Though he is a practiced lucid dreamer, Green says there are challenges to creating art in his dreamscape: Everything in the dream is in a state of flux and could transform into something else at any moment. He describes the process as “an interaction between my conscious and unconscious mind playing itself out on the page in real time.”[13]

			Worsley, too, has said the lucid state is tenuous, even for someone adept at becoming lucid in a dream. He says his level of lucidity can change from moment to moment. In that way, for Worsley anyway, the same dream lasting just a few minutes can be both lucid and not lucid.

			The New Frontier of Lucid Dreaming

			Aside from the eye-movement signaling when a lucid dream begins, researchers have no objective signs of what is happening inside a lucid dream. And it’s not possible to signal when a lucid dream ends. It seems the fragility of a lucid dream likely rests on its very nature as a hybrid and delicate state of consciousness.

			Even with limits such as the ephemeral qualities of lucid dreams, researchers have found new and inventive ways to take lucid dreaming farther than anyone thought possible. They’ve been able to train subjects, often students with no prior experience with lucid dreaming, to respond to flashing lights as they sleep with the left-right-left-right (L-R-L-R) eye movements. Some test subjects can even use the eye movements as a “timestamp” when they are beginning or ending prearranged tasks. That in itself is remarkable.

			What is utterly astonishing is that researchers and dreamers have now engaged in two-way communication, back-and-forth interactions with prompts from researchers and responses from their dreaming subjects. This would have been considered an impossibility only a few years ago. Dreamers are able to process words or signals from the waking world while demonstrably remaining in REM sleep.

			With their bodies paralyzed by REM sleep, dreamers have even answered spoken yes-no questions from researchers. In one study, the lucid dreamer used eye movements to respond to the question: “Do you speak Spanish?” The test subject later reported that he was dreaming he was at a house party and the question seemed to be coming from outside, like the narrator of a movie.

			We’re not yet sure how this is possible, but there are reports in the academic literature that offer some insight into potential neurobiological underpinnings. In one case study, a 26-year-old woman and 37-year-old man both had strokes in the thalamus. Following their strokes, they began having frequent lucid dreams. The lucid dreams lasted for about a month for each of these patients before tapering off, possibly as their brains healed. Could the lucid dreams in these two patients have been caused by a malfunctioning of the brain’s built-in arousal mechanism?

			Remember, when we’re sleeping, we are not completely shut off from the world around us. Instead, a process called thalamic gating allows our bodies to monitor sounds for something alarming, or an unusual sound that signals danger. When noises or some other sensory information is deemed a sign of danger, the thalamus relays the information to the frontal lobes, arousing the sleeper.

			Perhaps something similar is happening in the thalamus of healthy people who are lucid dreamers. Maybe lights, sounds, and voices that are normally filtered out during dreaming are now seen or heard, even if they are still incorporated into the dream setting. It’s likely why people who are dreaming lucidly can hear questions from researchers as though they are coming through walls or in other unreal ways.

			In an experiment at Northwestern University’s Cognitive Neuroscience Program, PhD candidate Karen Konkoly was able to get lucid dreamers to do something mind-blowing: solve simple math problems while they were dreaming.[14] Dreamers were told ahead of time that they would be doing math problems in their dreams and were taught how to signal their answers. Moving their eyes left-right once equaled the number one. Moving their eyes left-right twice was two, and so on.

			One lucid dreamer was given the prompt 2 + 1. She said she was looking at a house in her dream at the time. She incorporated the question into the number plates above the front door and signaled three by moving her eyes back and forth three times.

			Because dreams don’t have the same logic as our waking lives, even lucid dreamers don’t question where the voice asking the question is coming from. They might hear it coming from the ceiling or through a car radio. One test subject conveniently dreamed he was in his math class.

			However, the two-way communication from researcher to lucid dreamer is far from perfect. Out of thirty-one math problems, Konkoly’s team only received six correct responses; they also received one incorrect response and five ambiguous responses. Most of the time, the lucid dreamer didn’t respond at all. Still, this is a level of communication that had never been achieved before and was not even thought possible until recently.

			Now, you may be wondering how lucid dreamers could do any math at all in the experiment. As you’ll recall, calculation is something the dreaming mind can’t do. That test subjects were able to do math during lucid dreaming is strong evidence that during lucid dreaming, the Executive Network is powered up just enough to allow for simple computation. This may also provide just enough self-awareness and critical thinking for the dreamer to become aware they are in a dream. These findings are astonishing, and perhaps they can point to the only possible conclusion: Lucid dreaming represents a distinct form of cognition, a true hybrid of the waking and dreaming minds.

			If people in lucid dreams can successfully answer math problems, what else can they do? Could we one day be able to hear what people are saying in their lucid dreams? Though it sounds implausible, this, too, may be on the horizon.

			One research team decided to see if lucid dreamers could say “I love you,” in a lucid dream in a way that could be objectively measured.[15] Based on previous research, this should be impossible. Even if someone was able to speak these words in a lucid dream, how could lucid dreamers do more than signal L-R-L-R that the task was complete? How could the words themselves be measured?

			In an attempt to decipher what was happening when the lucid dreamers slept, the researchers first recorded the fine facial movements around the eyes that accompanied each of them saying “I love you” when they were awake. These are among the few muscles that are not paralyzed during dreaming. These measurements when the test subjects were awake served as a physiological signature of sorts. Once the researchers had these, they recorded the muscle movements around the lucid dreamers’ eyes as they slept. All four volunteers were able to say “I love you” in lucid dreams, and the words they uttered in the dream world were recorded in minute muscle movements around their eyes.

			These dreamers showed lucid dreams weren’t limited to responding to prompts from researchers. They could, potentially, initiate their own communication. They were for the first time communicating from the dream world to the waking world with spoken language, perhaps ushering in a new frontier for neuroscience.

			

			•   •   •

			The scientific community has come a long way on lucid dreaming in a short time. Long disdained by researchers as the province of mystics and cranks, they now embrace lucid dreaming as a novel form of consciousness worthy of serious research. As skepticism has given way to excitement, clever experiments are finding new ways to interact with the dreaming mind—revealing new aspects of dreams and dreaming in the process. Moreover, lucid dreaming is not something that can only be achieved in a sleep lab. It is within reach for all of us.

		

	
		
			7.

			How to Induce Lucid Dreams

			Léon d’Hervey de Saint-Denys started recording his lucid dreams at age thirteen and continued until he had filled twenty-two volumes with elaborate dream reports covering 1,946 different nights. At first, his dream recall was sporadic. But the more he wrote down his dreams, the more he remembered them. By the 179th night, he was remembering them most nights. Not long after that, Saint-Denys had his first lucid dream.

			At the time—the mid-nineteenth century—lucid dreaming was not thought possible. Even the term lucid dream would not exist for another half century. But six months later, Saint-Denys was lucid dreaming two out of five nights. A year later, he was experiencing lucid dreams three out of four nights.

			In addition to becoming a frequent lucid dreamer, Saint-Denys learned to control his lucid dreams and used his experiences to test his theory that dreams were not the product of a supernatural or external force but the dreamer’s own memories. He would pause his lucid dreams to study the surroundings and later compare them to his daily life. Saint-Denys also wanted to see if it was possible to do something in a lucid dream that he had never experienced in waking life. Toward that end, he jumped from a window, used a conjured sword to fight off masked attackers, and cut his own throat with a razor.

			In 1867, Saint-Denys decided to share, anonymously, what he’d learned from his intense study of sleep and dreams. He wrote a guide to lucid dreaming, Les Rêves et les Moyens de les Diriger: Observations Pratiques, or Dreams and the Ways to Guide Them: Practical Observations.

			A century ago, a British woman named Mary Arnold-Forster followed in the footsteps of Saint-Denys. In her book Studies in Dreams, she describes how she used autosuggestion to help spark lucid dreaming. At bedtime, she told herself to notice her subsequent dreams. She became an accomplished lucid dreamer and particularly enjoyed flying, which she achieved by giving a slight push or spring with her feet.

			Only one in five adults reports having even a single lucid dream in any given month, and the percentage of people who are frequent lucid dreamers and have several lucid dreams a week is very small, likely in the single digits. But the ability to dream lucidly appears to be inducible, a cognitive capacity that can be pursued, trained and brought to the fore with intention.

			It also appears that our lifestyle and hobbies can influence how frequently we experience a naturally occurring lucid dream. For example, people who play video games have more lucid dreams than non-gamers. Perhaps they are more frequent lucid dreamers because in both lucid dreams and video games, the participant is controlling a simulated reality. Gamers sense of spatial awareness may also be heightened, which could help produce lucid dreaming. Athletes also tend to have a highly developed sense of spatial awareness, and they, too, are more likely to have lucid dreams. A study of professional athletes in Germany found they were twice as likely as others to experience lucid dreams.[1] Even more impressive, most of them did not make any special effort to become lucid. It just happened for them.

			In my practice, certain medications in patients with cognitive decline, brain injury, or in the recovery phase after brain surgery have led to reported increases in both dreaming and lucid dreaming, especially those that modulate the neurotransmitter acetylcholine. We’ll get into the neurochemistry later, but first let’s look at the ways one can induce lucid dreaming without drugs.

			How to Tell if You’re Lucid Dreaming

			Like Saint-Denys, researchers who want to study lucid dreamers have spent a good deal of time figuring out ways to improve the odds that one of their test subjects will become lucid on any given night. They have a professional interest: Any night a research participant spends in the lab and does not experience a lucid dream is a waste of time and resources. With that incentive, they’ve come up with several methods for inducing lucid dreams that require nothing more than your mind, and possibly an alarm clock.

			The methods focus on the two essential aspects of this rare hybrid state. The first is that the dreamer should be in REM sleep because that’s when lucid dreams typically occur. Several techniques to induce lucid dreams try to increase the chance REM occurs as close to the waking state as possible. The second essential aspect of lucid dream training is to achieve the insight that what is being experienced is a dream.

			Let’s walk through some of the methods researchers use to induce lucid dreaming. The simplest is called Reality Testing, and it rests on the fundamental aspect of lucid dreaming: the ability to discern the difference between waking and dreaming states. This insight that we’re dreaming triggers lucidity. For instance, lucid dreamers will tell you they knew it was a dream when they saw a relative who had died long ago or they realized they were in a house that no longer exists or were in the middle of some other impossible scene.

			Reality Testing attempts to heighten our awareness about the sleep and wake states by asking ourselves throughout the day, “Am I awake or am I dreaming?”

			But if you ask yourself if you’re dreaming and the answer appears to be yes, how can you be sure? Maybe you’re only experiencing a dream within a dream. Or maybe you’ve been aroused from sleep and are in that fuzzy mental space between waking and sleeping. In the movie Inception, objects called totems were used to differentiate between reality and dreams. In our reality, we don’t have totems like the movie, but lucid dreamers have figured out their own totems to reveal if they are in a dream. It turns out how we recreate reality in our dreams has some common and telling flaws.

			If you think you’re in a lucid dream, focus on your hands. For some reason, hands look strange in dreams. Count the fingers—there may be too many, or too few, or the number of fingers may change. Lucid dreamers report counting and recounting the number of fingers and getting different numbers each time, or fingers appearing rubbery as though they had no bones, or that they had fingers growing out of fingers. This strange phenomenon has been reported by lucid dreamers around the world and across cultures.

			Could it be that hands simply take up too much mental processing power? After all, hands are exquisitely complex anatomy. Fingers can move independently, and we grasp in very particular ways. Hands are also mirror images of one another. This sort of left–right mirroring is common in nature, but to visually reproduce two hands accurately is not easy (just ask someone taking a drawing class).

			Dreams attempt to reproduce reality from memory without the benefit of something in front of us to copy. Dreams are a simulation. Because they appear so life-like, we forget that dreams are akin to incredible, self-generated special effects, produced in the audio-visual centers of our brain. Hands are the most dramatic example, but they are not the only thing we have trouble recreating in our dreams.

			There are other ways dreams fall short in how they reproduce reality; giveaways that you are lucid dreaming. Lucid dreaming experts suggest you can push on a solid object to see if your hand goes through it, or check your reflection in a mirror to see if it looks normal.

			Another clue can be found in watches or clocks. They, too, seem to be off in dreams. Digital watches and clocks may have no numbers, or the numbers may be hard to read, or they may morph in strange ways. The hands on analog watches or clocks may also move or change in bizarre ways.

			Wake-Initiated Lucid Dreaming

			A second technique developed to initiate lucid dreaming is called Wake-Initiated Lucid Dreaming (WILD). The WILD technique is designed to jump from waking life straight into a lucid dream and may be the most difficult to master. Researchers suggest you can use it as you’re taking a nap, going to sleep for the night, or going back to sleep after waking up.

			The WILD technique calls for you to lie down and relax, remaining still and taking slow, deep breaths until you reach sleep-entry. As we learned in the chapter on dreams and creativity, this is the mind-wandering state just before you fall asleep. When you are in this sleep-entry state, try to keep your mind awake as your body falls asleep. To keep your mental vigilance as you drift off, you can try verbal priming by repeating a phrase like “I will have a lucid dream,” or “I will become lucid.”

			Another approach to WILD that has reportedly been successful is counting to sleep: “One, I’m dreaming. Two, I’m dreaming,” and so on. Proponents of this approach say you can also focus on the slow inhalation and exhalation of your breath, the imagery in the hallucination, or bodily sensations as you drift off, moving your attention from one part of your body to another in a systematic fashion.

			The Tibetan Buddhist practice of yoga nidra has used the WILD method for centuries. Practitioners lie down in Shavasana, the corpse pose, and then move their attention around their bodies, relaxing each part of the body in order. They visualize their breathing as they fall asleep, with the intention of maintaining mental awareness as they become lucid. Once lucid, the meditation continues, with the goal of experiencing the divine.

			The WILD technique is essentially the opposite of a typical, spontaneous lucid dream. In a spontaneous lucid dream, you are dreaming and realize you’re in a dream. In other words, the dream comes first, then you become lucid. With WILD, you are attempting to keep your lucidity as you drift into the dream state.

			One experiment found WILD worked particularly well during napping if the dreamer woke up two hours early and then took a two-hour nap either at their normal waking time, or two hours later than the normal waking time. Both of these nap times worked well for bringing about lucid dreams.

			The timing with this and other lucid dream techniques is geared toward a typical sleep cycle, which lasts ninety minutes, and is designed to disrupt your sleep just before REM dreaming. The period of REM is shorter earlier in the night, about ten minutes, and gets longer as the night progresses, with the final REM stage lasting up to an hour. This provides the biggest target of opportunity.

			Recall from Chapter 1 that people deprived of REM sleep will immediately jump into REM. So it makes sense that the WILD technique works by waiting until near the end of a full night’s sleep and waking you up just before the final, longest REM stage of the night. By deliberately skipping the biggest block of REM of the entire night’s sleep, the mind is eager to jump straight to REM during the nap period. The phenomenon is called REM rebound. Since lucid dreams typically happen during REM, this strategy boosts the chances for success with WILD.

			Using the Power of Suggestion to Lucid Dream

			A third lucid dreaming technique researchers developed is called Mnemonic Induction of Lucid Dreams (MILD). This technique combines interrupted sleep with the stated intention of entering a lucid dream. With MILD, you wake up after five hours of sleep and before going back to sleep repeat the phrase, “The next time I’m dreaming, I will know that I’m dreaming,” or some other phrase that makes your intentions clear. You can also visualize yourself in a lucid dream.

			The strongest predictor of whether the MILD technique will produce lucid dreaming is how quickly you fall back asleep after completing the mnemonic technique. In one study, almost half of the participants experienced lucid dreams if they were asleep again within five minutes. It’s not clear why this matters, but it seems likely these dreamers go right back to REM sleep.

			If it seems unlikely that simply stating your intentions will affect your dreams, remember that you are the dreamer. Why wouldn’t you be able to influence your own dreams? This is similar to priming your dreams to focus on a certain problem, person, or topic by stating your intention out loud or writing it down before bed.

			Before the previously mentioned British artist Dave Green goes to bed he uses elaborate rituals to prime his mind to paint in his lucid dreaming. He might meditate for twenty or thirty minutes before bed or pace the room and rehearse the actions he’s intending to do in the lucid dream. In a video describing his technique, Green says he places a pen and paper by his bed and writes down his goal for the lucid dream. He says these rituals help him focus on what he’s planning to do in his dreams.

			A related technique that is often combined with this mnemonic induction technique is called Wake Back to Bed (WBTB). You fall asleep and wake up after five hours, stay awake for thirty to 120 minutes, then go back to sleep. The interrupted sleep makes it more likely you will re-enter sleep in the REM part of the sleep cycle.

			Senses Initiated Lucid Dream: “A Very Mysterious Technique”

			SSILD may be the first lucid dreaming technique that was crowdsourced. It was introduced on a Chinese lucid dreaming forum by a blogger who uses the name Cosmic Iron, though in the scientific literature he is identified as Gary Zhang.[2] The name he initially gave the method was 太玄功, which translates literally to “a very mysterious technique.” He later called it Senses Initiated Lucid Dream to match the naming convention of other lucid dream induction methods. The second “S” in the acronym is intentional. Zhang’s goal was to make a technique that was, in his words, “idiot proof” and required no visualization or creativity of any kind.

			Here’s how the method works. First, set your alarm to wake you up after four or five hours. When the alarm goes off, get out of bed for five or ten minutes. During that time, go to the bathroom, walk around, but do not do anything too rousing. After returning to bed, lie down in a comfortable position, and cycle through the senses. Focus on sight. Turn your attention to the darkness behind your closed eyelids. Then focus on hearing, though there most likely won’t be much to hear. Practitioners who use this technique successfully say they don’t actively try to hear anything but listen passively, almost like meditation. Finally, focus on your senses. What do you feel lying in bed? Your body against the mattress. A sheet or blanket. You should be a passive observer to what you are feeling. A key to this technique appears to be not trying too hard.

			Perform the cycle quickly three or four times as a warm-up, then perform the cycle slowly three or four times. Take your time, spending at least thirty seconds with each step. As your mind wanders, do not suppress these thoughts. If you get distracted, just return to the beginning of the cycle. When you’ve finished, return to your most comfortable sleeping position and fall asleep as quickly as possible.

			In studies evaluating how well this method works compared to other, more established techniques, SSILD more than holds its own. In fact, researchers have found SSILD works just as well as the other techniques to induce lucidity devised in sleep research labs. In one study, during the first week of trying SSILD, one in six dreamers were able to experience a lucid dream, which was considered a promising result. Interestingly, false awakenings appear to be common with this technique, meaning the dreamer thinks they’re awake but are still dreaming.

			But how does SSILD work? How could focusing attention on the visual, auditory, and physical senses result in lucid dreams? Like a lot about lucid dreaming, the answer isn’t clear. Perhaps cycling through the senses heightens activity in the Executive Network as you are falling asleep. As we learned, during lucid dreams the Executive Network is more active than during normal dreams, when it is usually dormant. Boosting the Executive Network could allow for the self-awareness needed for lucid dreaming.

			Another possible explanation is that paying attention to sights, sounds, and physical sensations could function as a sort of reality testing, alerting dreamers when they’ve entered the dream.

			Combined Induction Technique

			In an article published in the journal Consciousness and Cognition, a German research team headed by Kristoffer Appel were able to get novices to lucid dream in two nights in a sleep lab.[3] The lucid dreams were not self-reported but verified by the L-R-L-R signal. This is a phenomenal success rate for lucid dreams verified by the lucid dreamer within the dream.

			Here’s how it worked. When the participants had slept for between five-and-a-half and six hours, and were fifteen minutes into a period of REM sleep, researchers woke them up. This was designed both to increase the chance they would remember the dream they were just having and the odds they would resume REM sleep when they returned to sleep.

			Participants stayed up for one hour. During that time, they stayed in bed and wrote down a dream report of the dream they had just been having. Then, they were asked to get up, sit on a couch, and write down the so-called “dream signs” within the dream report. These are aspects of their dream that would be implausible or impossible in waking life.

			The participants then categorized the dream signs. Was it because the action was unlikely or impossible? The form? The context? This task took thirty to forty-five minutes. The idea was to get them attuned to elements of their dream that would indicate it was a dream and trigger the insight that produces a lucid dream. The ultimate goal, of course, was that this attentiveness to dreams versus reality would carry over to the next time they went back to sleep.

			Before they went back to bed, the test subjects were asked to reminisce about their previous dream. As they did, whenever they came upon a dream sign, they were told to imagine realizing they were in a dream. Finally, they were asked to mentally rehearse, repeating the phrase, “The next time I am dreaming, I will remember to recognize I am dreaming.” The participants went back to bed, and the lights were turned off exactly sixty minutes after they’d awoken. They continued practicing this phrase until they fell asleep.

			On the first night of the study, five of the twenty participants experienced a lucid dream they verified with the L-R-L-R signal. The next night, five of the remaining fifteen participants had a lucid dream. Remember, these were novices. Though the technique in this experience is elaborate, it is something that can, for the most part, be replicated at home.

			Does the process to induce lucid dreams have to be so elaborate? Saint-Denys didn’t need to go through this complex step-by-step process to lucid dream most nights. But if you think about his methods, he was accomplishing many of the same elements as the participants in the lab. He was writing down his dreams. He was considering which parts of his dream were realistic and which could only have occurred in a dream. Doing so, his brain became attuned to be on alert for dream signs that would spark the awareness he was in a dream.

			Yet how the attuned mind informs the dreaming brain when it recognizes a dream sign remains unknown. What Saint-Denys wrote almost two centuries ago still rings true, “We know too little about the mysterious ties that bind the mind to the physical.”

			About a third of people who have lucid dreams are able to control them, and those who are truly experts learn to routinely control the actions in a lucid dream. Flying, talking to characters within the dream, and having sex are the three most popular actions among this top echelon of lucid dreamers. Other popular planned actions include meeting specific characters, sports, and changing the scene or the landscape. As a lucid dreamer controlling the action, you are the producer, director, and star of your drama.

			Drugs Help Induce Lucid Dreaming

			Aside from different techniques for inducing lucid dreaming, are there drugs or other substances you can take that make lucid dreaming more likely to occur? Psychedelic drugs such as mushrooms, ayahuasca, and LSD are commonly thought to produce a dreamy, surreal experience, but these are not actual dreams. I can say that with confidence because the brain network activation is different in those experiences. Compared to dreaming, the Imagination Network is less activated in psychedelic experiences. That doesn’t mean they aren’t creative or profound, but they have more overlap with dissociative states, where someone has the sensation of floating outside the body. Psychedelics can generate something called ego dissolution. At their most powerful, they can help cancer patients cope with their diagnoses and offer other mental health applications, but the experience should not be confused with dreaming.

			However, there is one drug scientifically shown to increase lucid dreaming: galantamine. Galantamine boosts the levels of acetylcholine in the brain. Acetylcholine is a neurotransmitter essential for memory and thought. In people with dementia, galantamine may improve the ability to think and may slow the loss of cognitive function.

			Galantamine also affects dreaming. It reduces the time between the onset of sleep and the first period of REM, which is called REM sleep latency. It also increases REM density, or the intensity of eye movements during REM. Greater REM density corresponds with more intense dreams. Accordingly, galantamine is associated with more bizarre dreams.

			To test whether the drug helps induce lucid dreaming, Stephen LaBerge at the Lucidity Institute in Hawai’i did a double-blind study comparing three different doses of galantamine against a placebo.[4] Neither the researchers nor the test subjects knew who was taking the galantamine and who was taking an inert pill. On three consecutive nights, test subjects were awoken after four and a half hours, took the pills and then stayed out of bed for another thirty minutes. They went back to bed and used the Mnemonic Induction of Lucid Dreams (MILD) technique as they returned to sleep.

			The results were dramatic. The 4 mg dose of galantamine did twice as well as the placebo, while the 8 mg dose did three times as well. Almost half of test subjects who took the highest dose were able to dream lucidly. When a higher dose results in more dramatic results, it’s called a dose-dependent response, which is strong evidence of causality. And regardless of whether the participants had lucid dreams or normal dreams, the drug also increased dream recall, the vividness of dreams, their complexity, and the positive emotions associated with them.

			That said, the effect of galantamine was more pronounced when the dreams were lucid. Although we don’t exactly know how galantamine increases lucid dreaming, it’s possible additional acetylcholine in the brain may enhance activation in the part of the Executive Network that is revived during lucid dreaming.

			Indigenous cultures have used supplements and minerals to enhance dreams for generations. In Mexico and Central America, the herb Calea zacatechichi is prized as a traditional treatment for a wide range of ailments, from an upset stomach to diabetes to skin diseases, and is also used in dream rituals. In Oaxaca, Mexico, dried Calea zacatechichi leaves are smoked as a dream “voyaging” aid by Chontal shamans seeking divine messages—and willing to put up with the potential side effects of loss of balance, retching, and vomiting. In Africa, the Xhosa diviners seek out medicinal roots called ubulawu to bring about vivid or lucid dreams. One of them, Silene capensis, a fragrant white flower that opens in the evening during spring and fall, is used to induce powerful dreams in hopes of receiving messages from their ancestors.

			Lucid Dream Tech

			Gadgets like special headbands, eye masks, and smartwatches are now being marketed as ways to assist with lucid dreaming, with more than half a dozen sold commercially. These at-home gadgets are designed to work by pinpointing when the sleeper is in REM sleep. Some do this directly, looking for eye movements, while others use heart rate and accelerometer data to infer REM sleep. Since we are paralyzed during REM, the accelerometer will show no movement. And because we perceive our dreaming activities as real, our heart rate increases. Combine these two data points, and it’s possible to determine if someone is in REM sleep.

			Once these devices know you’re in REM sleep, they try to produce subtle cues, dream signs, that will alert you that you are in a dream. These devices use haptic signals like a vibration, an audible cue, or a visual one like flashing lights. One of these devices will even play a recording of your voice saying, “I am dreaming.” If the signaling works, these vibrations, sounds, or lights could make it past the brain’s thalamic gating (which shuts out most external cues during sleep) usually without waking you up. The signals serve as cues that trigger lucidity—and can be incorporated seamlessly into the dream as you enter the world of lucid dreaming.

			Before these gadgets were widely available, similar signaling devices were tried out in sleep labs. In a test of how well lights would work to induce lucid dreaming, they were used on test subjects on alternate nights without their knowledge, to eliminate any potential placebo effect. Of the lucid dreams reported, two-thirds happened on nights with the light cues.[5]

			For the signals to work, however, it helps if dreamers mentally prepare for them beforehand. In sleep labs, test subjects are shown the cues before they go to sleep. It could be a faint flashing light, or a few notes from a violin. When they receive this signal, they are asked to perform a reality check: Am I awake or am I dreaming? Then they are told to be critically aware and notice if their experience is different from a normal waking experience.

			Normally, arousal during sleep originates in the brainstem. When we’re sleeping, the thalamus alerts the Executive Network if we need to wake up. It is this bottom-up internal screening pathway that is skirted with devices that flash signals, alerting you that you’re in REM sleep. The signal could slip past the thalamic gating without waking us up.

			But what if you could reverse engineer the body’s arousal mechanism? What if instead of going bottom-up, you went top-down?

			Researchers are trying to do just that using non-invasive brain stimulation techniques. Transcranial stimulation, which we learned about earlier (see this page), has shown it may increase dream self-awareness, though there is scant evidence it can produce lucid dreams—at least, not yet. As our understanding of the neurophysiology of lucid dreaming expands, it seems reasonable that researchers will eventually dial in the correct frequency and precise locations in the brain to stimulate lucid dreaming.

			The lack of results thus far has not slowed the hunt for a non-invasive way to reliably spark lucid dreams. Researchers across the world are racing to find it. Sérgio A. Mota-Rolim, at Federal University of Rio Grande do Norte in Brazil, and his colleagues have argued that there may be more than one point of entry into lucid dreaming, with each door leading to a different experience: first-person control, third-person body imagery, or enhanced visual vividness.[6] At the time of writing, the elusive key—or keys—have yet to be found.

			

			•   •   •

			By and large, lucid dreaming is viewed as a positive experience that offers unique opportunities for creativity, problem-solving, and even practicing skills that lead to improvements in life. Lucid dreamers say the experience boosts their waking mood and they feel refreshed the following morning. However, it’s important to keep in mind that most techniques to induce lucid dreaming involve forced awakenings and interrupted sleep. By definition, inducing lucid dreaming with the Wake Back to Bed or similar techniques fragments sleep and ultimately disrupts the sleep architecture. It also has the potential to decrease the total amount of sleep if the lucid dreamer is not careful. At the same time, lucid dreaming can transport you to a truly unique state of consciousness, the surreal intersection of dreams and self-awareness.

		

	
		
			8.

			The Future of Dreaming

			For two decades, Japanese researcher Yukiyasu Kamitani has gotten closer and closer to being able to decode a dream and turn it into a video.[1] Beginning with a computer algorithm that could decode data from brain scans to determine if someone saw a pattern of lines vertically, horizontally, leaning left or leaning right, Kamitani and his team can now tell you with confidence what you were dreaming about just before you woke up. Was it a person? A tree? An animal? His computer algorithm is sophisticated enough to know.

			This was no easy feat. To recreate visual images based only on real-time blood flow in the brain and electrical activity on the brain’s surface, Kamitani and his colleagues at Kyoto University capture brain activity represented by voxels, or three-dimensional pixels, and process them using a deep neural network, a type of machine learning able to execute incredibly complex computational tasks. With a deep neural network, processing all this information becomes more efficient over time as the computer finds patterns in the vast amount of data. Using a high-powered computer, the information is then pieced together by a reconstruction algorithm.

			Kamitani has gathered a lot of dream data by putting people into an fMRI to capture real-time metabolic activity in the brain; simultaneously, an EEG records electrical activity. The participant is repeatedly woken up just as they are falling asleep, the visually rich sleep-entry state when the mind starts wandering freely. Each time a test subject is awoken, a lab technician asks if they saw something just before they woke up. The test subject might say they saw a plane, a girl, or a black box. These images are matched up to the brain activity occurring at the time, then the test subject is asked to go back to sleep. Do this enough times, and the machine learning algorithms start finding correlations between what’s happening in the brain and the images the test subjects report.

			Taking advantage of enormous advances in artificial intelligence, other researchers around the world have joined this effort to translate brain activity into visual images. As a result, decoding neural signals is becoming increasingly accurate. It is entirely conceivable that in the next decade or so, we will be able to take the brain activity of someone dreaming and translate it into a visual reproduction of a dream.

			At Jack Gallant’s cognitive neuroscience lab at the University of California, Berkeley, for instance, he and other researchers have in the last decade been able to decode the brain activity of people watching movie trailers.[2] From brain imaging alone, they are able to decipher with an astonishing degree of accuracy what the viewer is watching. The brain activity of a test subject watching a movie trailer for Bride Wars was correctly labeled as a woman talking.

			Instead of relying on a three-dimensional map of the brain for analysis, however, Gallant flattens it out, the two hemispheres looking something like mirrored images of a map of Australia. He tracks 100,000 points on the cortex on his map, looking for relationships between what the brain is doing and what the person is watching. Specifically, he focuses on the visual cortex, which is represented near the very center of his flattened brain map. More than average brain activity is red. Less is blue.

			Gallant’s lab has started decoding the mind by listening to stories or reading transcripts of those stories. Using fMRI data, they have been able to create a functional map, correlating concepts in the stories with specific brain activity. This isn’t as simple as putting a pin on a map, however. Every concept activates dozens of areas of the brain. Despite the challenge, researchers in his lab can now discern, based on brain activity alone, whether someone is reading or listening to something involving time, a place, a person, a body part, or a family relationship, whether it is tactile or violent, whether the story is focused on visual information like texture or color.

			What’s fascinating about this elaborate mapping is these are the same sort of semantic connections the dreaming mind follows.[3] When you think of an object such as a car, you might think of the current car you own, what you know about the history of cars, or how to drive a car. Maybe you’ll think of the car you learned to drive in. Or you might think of other modes of transport, or taking car rides with your father or mother as a child. Depending on what you think of, a different area on the brain will light up related to procedural memory, episodic memory, semantic memory, and affective memory.

			Nevertheless, we still have a long way to go before dreams can be decoded with precision. One challenge is that everyone’s brain is a little bit different. This is something I see in the operating theater all the time. The fine structures of the brain may be in roughly the same area, but there are always slight variations. When it comes to decoding brain activity or engineering brain activity, there would need to be some sort of standard way of calibrating an individual’s brain against a general map.

			Another challenge relates to the technology itself. Because fMRI machines capture images more slowly than, for example, the twenty-four frames a second of films, the decoded images lack continuity. This will no doubt change with time, but for now, MRI machines most often sample only 2.5 times a second.

			They also lack the necessary resolution. The typical MRI in clinic is 1 tesla, a measure of magnetic strength. The one used by Berkeley researchers is 3 tesla. But even a 3 tesla MRI can only measure brain tissue down to a 2 millimeter cube, which is the basis for the data Gallant’s lab uses. Unfortunately, the area is imprecise when it comes to looking at brain function. It’s like having a satellite view of a neighborhood rather than a particular street. The next generation MRI scanner should be able to scan down to a .4 millimeter cube, or 400 microns, which will allow for much more precise brain mapping.

			If dreams can someday be decoded from brain activity, the question then becomes: Will we someday be able to do the opposite? Will we be able to engineer a dream from nothing? Will we be able to choose a dream the way we choose a movie from a streaming service? The idea may sound like science fiction but someday, and perhaps sooner than we think, it may be possible.

			Dream Engineering

			In the first half of the twentieth century, most people said their dreams were in black and white. This was also a period when newspapers, photographs, television, and most movies were black and white. Color dreams were thought to be the exception and were dubbed “Technicolor dreams,” named for the process that produced color movies beginning in the 1930s.

			In the 1960s, all that changed dramatically. Most people began reporting that they were dreaming in color. The catalyst? A decade earlier, there was a massive shift in the media from black and white to color. The first commercial color TVs went on sale. Magazines, too, made the switch from black and white, and movies were beginning to be shot in color. This change in dream reports appears to be a byproduct of how popular culture transformed in the last century.

			What if you set out to change the look of dreams? Could the dreamscape be engineered? Researchers have tried to manipulate the appearance of dreams, with limited success, as we’ve seen in experiments in which test subjects wore colored goggles or played immersive video games. The dreamscape changed, but not completely and not in any predictable way. The dreaming mind appears to be too wild to be corralled in this way.

			If engineering a dream’s “video” is difficult, how about the “audio?” Can we manipulate what someone will hear in a dream? It appears the language we hear during the day can have an impact on our dreams. In studies of people who are bilingual, the language of pre-sleep interviews influenced what language the test subjects dreamed in. Similarly, researchers found that some English-speaking Canadians taking an intensive six-week French class started dreaming in French. Like the visual aspects of our dreams, these studies show that what we hear during the day influences our dreams. But trying to predictably manipulate our dreams with audio cues, while asleep, is still being explored.

			Interestingly, it is not sights or sounds but smells that may offer the most potential in the short term for some measure of dream engineering.

			Using the Senses to Influence Dream Content

			As we’ve learned, when we’re dreaming, the outside world is shut off—but not completely. One way into our thoughts and dreams is through the least regulated of our senses, the sense of smell. The sense of smell is connected directly to the parts of the brain linked to the memory and emotional systems of the brain, the hippocampus and the amygdala.

			Smell has another feature that makes it ideal for dream engineering: It bypasses the thalamic gate that blocks most sensory signals from reaching you as you dream. This may have had evolutionary advantages. Smelling fire or the scent of an animal nearby while you were sleeping could have been a lifesaver in prehistoric times.

			Thanks to the lax thalamic gating for olfactory stimuli, some smells can still affect dreams without waking up the dreamer—and without the dreamer knowing it. The smell of rotten eggs can turn dreams negative. The smell of roses makes pleasant dreams more likely. Of course, there are limits. If the scent is too powerful, it will pierce the veil of sleep and wake up the dreamer.

			Scents can also be used during sleep to help you learn. If you smell the scent of pine while you study a new language, having a device that releases the same scent while you are asleep appears to promote learning by strengthening the memory. In one study by Laura Shanahan at Northwestern University, test subjects tried to remember the placement of different categories of pictures on a grid.[4] The pictures showed animals, buildings, faces, and tools; each was assigned a corresponding scent. For example, the smell of cedar might go with any picture of an animal, while the smell of roses went with pictures of buildings. During sleep, the participants would be given only some of the odors. When they went to take the memory test after they woke up, test subjects had a better memory for pictures reactivated by odors as they slept, though they had no idea why.

			In some studies, researchers have found that targeting the delivery of odors during sleep and dreaming may even have the power to fight addiction. In one study, sleepers exposed to the combined smell of cigarettes and rotten eggs smoked 30 percent fewer cigarettes the following week.[5] This type of olfactory manipulation works both ways. A whiff of smoke during sleep causes cigarette smokers to smoke more the next day. Interestingly, the ability of smell to influence behavior seems uniquely tied to sleep. Combining cigarette smoke and rotten eggs for test subjects who were awake did not produce any results.

			Given that smartwatches can now detect which sleep stage we are in, I can imagine them synching with devices that emit odors to help with learning or with therapeutic goals. The technology seems straightforward enough. Smells could even be used to manipulate the content of our dreams, something pioneered more than a century ago in France.

			Léon d’Hervey de Saint-Denys, whom we met in the previous chapter, wanted to see if he could target specific memories in his dreams through scents. To test this hypothesis, the nineteenth-century Parisian purchased a different perfume each time he traveled. He’d douse a handkerchief in the perfume, and each day in a particular place he’d smell the handkerchief. Returning home, he’d wait a few months and then have a servant shake a few drops of the perfume onto his pillow. As a result, he’d dream of the place he’d been when he’d smelled that perfume. Taking this a step farther, he started having the servant put drops of two different perfumes on the pillow. Amazingly, he described combining elements of both trips in his dream.

			With this informal experiment, Saint-Denys reported that he could engineer his dreams. The scents he had connected with certain memories during the day were reactivated by the same olfactory cue as he slept. His design to steer his dream in a certain direction was more scientific but little different from the types of dream incubation that have happened for millennia.

			It’s not only smell that has been used to boost the learning process. Musical themes can be used in the same way. In one study, participants attempting to solve a puzzle heard the same musical theme repeated over and over. Those who had the music played quietly as they slept were more likely to find the solution to the puzzle in their dreams than those who didn’t.

			Tactile cues can also change dream content. Touching a dreamer’s leg to generate a reflexive knee jerk when they are dreaming can prompt dreams of falling. Put a dreamer’s hand in water, and the dreamer is more likely to incorporate water into the dream narrative. In fact, spray a dreamer with water, and water makes its way into almost half of dreams: A dreamer might dream of being in the rain or swimming.

			There are other ways to direct the content of your dreams, though I wouldn’t necessarily recommend them. If you deprive yourself of water, you’re much more likely to dream about thirst or water. If you watch a stressful movie right before going to sleep, you are more likely to have a dream that is negative than one that is positive. Of course, the opposite is likely true as well. As we’ve learned, one way to lessen the chance of nightmares is a calming bedtime ritual.

			The Insidious Future of Dream Advertising

			The advertisements we see during our waking hours are an overt attempt to influence our thinking. Advertisers are now taking aim at our dreams. What makes dream advertising potentially far more malignant is that it happens outside our conscious awareness. As we’ve learned, when we’re dreaming our rational brain is offline, which means we are less skeptical and more vulnerable to targeted messaging. One study has already found dreaming about an ad makes us more likely to buy that product.[6]

			Even with the current limits of dream engineering, companies are already getting into the business of targeted dream incubation. In their view, apparently, dreams are the last great, untapped landscape for marketing their products.

			In 2021, Molson Coors Beverage Company attempted to use targeted dream incubation to infiltrate the dreams of consumers leading up to the Super Bowl, the American football championship game. The company couldn’t advertise its beer during the big game because the league had an exclusive contract with a competitor. A marketing vice president came up with an end run: If the company couldn’t run an advertisement during the game, could it run one in people’s dreams?

			Molson Coors approached Deirdre Barrett, the Harvard dream psychologist. Company executives wanted to know if they could create an ad that had the power to infiltrate dreams. The goal was to firmly plant the ad in people’s subconscious and have it play in their dreams. Barrett told them it was possible to influence dream content, but only if there were cooperative subjects.

			With Barrett’s guidance, Molson Coors produced a trippy, visually intense, ninety-second advertisement and called it “The Big Game Commercial of Your Dreams.” They also released an accompanying eight-hour soundtrack. In the film, as dreamy music plays, a translucent avatar flies through mountains and over a stream, interspersed with images of the company’s products, and other images of nature, cartoon figures, and mesmerizing shapes and patterns. The color-saturated video moves quickly from place to place and shifts from surreal images to abstract shapes and objects, much like a dream.

			Testing it in a sleep lab, subjects were shown the ad several times and then told to prime their dreams by saying, as they fell asleep, that they wanted to dream about the video. When they were woken during REM sleep, the subjects reported dreaming about a waterfall, or walking through snow—images from the video. One dreamer, her voice groggy because she’d just woken up, said the mountain in her dream had something to do with Coors beer. In fact, five of the eighteen test subjects reportedly had dreams that incorporated some element of the advertisement.

			Molson Coors posted the video online, inviting consumers to watch it and participate in what the company called “potentially the largest sleep experiment ever.” They suggested that people watch the video several times before going to sleep and play the soundtrack as they slept. Participants were offered discounts and urged to post their dream reports on social media using a hashtag and tagging Coors Light and Coors Light Seltzer. The company claimed the advertisement was an enormous success, with 1.4 billion impressions, a 3,000 percent increase in social engagement, and, maybe most importantly for the company, an 8 percent increase in sales.

			Dreams, the once sacred and sacrosanct province of the dreamer, are now a target for marketers, and Molson Coors is not the only interested player. In a 2021 “Future of Marketing Survey” by the American Marketing Association, 77 percent of 400 companies said they planned to experiment with dream advertising by 2025. It appears a gold rush is underway to manipulate the fertile terrain of our dreamscape.

			Burger King sought a different path to hijack the dreamscape. As a Halloween promotion, Burger King introduced the Nightmare King burger, the tagline being: “Feed your nightmares.” The sandwich included a burger, a chicken patty, bacon, cheese, and a bright green bun. Aside from the hefty number of calories, the only truly unusual thing about this sandwich was the brightly colored green bun, yet the company claimed the Nightmare King was somehow effective in inducing nightmares.

			To prove the burger’s nightmare-inducing properties, Burger King partnered with a diagnostic and sleep lab, which tracked the dreams of 100 participants over ten nights. According to a news release from Burger King, the Nightmare King more than tripled the incidence of nightmares. Of course, the mere suggestion that eating a certain meal could cause a nightmare is potentially enough to cause more nightmares.

			What’s interesting is that Burger King’s Nightmare King was a cheeseburger, and cheese has long been (falsely) believed to cause nightmares. In Charles Dickens’ A Christmas Carol, Ebenezer Scrooge at first blames “a crumb of cheese” for the appearance of the ghost of his former partner, Jacob Marley. There’s no proof cheese can or does cause nightmares, but the belief is enough to keep the myth alive. This self-fulfilling negative consequence is akin to the nocebo effect, which is the opposite of the placebo effect. If you believe a medication will cause certain side effects, it is more likely to cause them.

			These nascent efforts to get you to dream of beer or burgers is likely just the beginning. The night is fast approaching when advertisers routinely target your sleep and dreams, trying to influence your waking behavior while your guard is down, threatening to infect something so vital to our wellbeing. The sacred refuge of sleep and dreams may soon be under siege.

			This possibility has the research community more than a little concerned. In an open letter written in response to the Molson Coors ad, thirty-eight researchers from around the world argued against letting dreams become another playground for corporate advertisers and expressed their support of legislation prohibiting advertisers from targeting people as they slept. Responding to the Molson Coors campaign, they asked: “What have we lost when we become so collectively inured to invasions of our privacy and to exploitative economic practice that we would accept a twelve-pack for the placement of beer advertising in our dreams?”

			Technology and Dreaming

			We’ve learned that flashing lights, vibrations, heating and cooling the air around the dreamer’s skin, and audible cues can all be used to target specific memories. An early test of this even found verbal cues of words related to liquid during dreaming sleep caused an increase in related dreams—and they can affect the subject’s behavior when they awaken.

			For example, verbal cues have also been used to influence nappers’ brand preferences. In a study by Chinese researchers Sizhi Ai and Yunlu Yin, participants heard one of two brand names over and over as they slept. When they awoke, they were more likely to pick the brand they’d heard while they were sleeping. Sizhi Ai concluded that the “neurocognitive processing during sleep contributes to the fine-tuning of subjective preferences in a flexible, selective manner.”[7] A control group was given the same repetitive message without napping, but it had no effect. How this works is not known, but changes in the sleeping participants’ brainwaves signaled when they had been influenced.

			Based on this and similar studies, could a smart speaker, smartwatch, or some other external device or app offer you shopping cues while you sleep? It certainly seems that way. Already, smart speakers have infiltrated our bedrooms, and smartwatches and other devices are now able to monitor our sleep cycles. Based on movement, heart rate, and other signals, these devices have a pretty good idea what stage of sleep you’re in; the Apple Watch will even track your REM sleep.

			Given that we are vulnerable to audible cues while we’re sleeping, will the end user license agreement (EULA) for our smart speaker or wearable tech in the future include the right for a company to send you quiet audio marketing messages while you sleep? Will we need to pay extra for ad-free dreaming? And if companies can use devices to infiltrate your dreams, is there anything stopping governments from engaging the sleeping minds of their subjects with propaganda and other mind control? This sort of dark speculation evokes such science fiction as George Orwell’s 1984 or Philip K. Dick’s sci-fi novel Do Androids Dream of Electric Sheep?

			The future might involve a more direct machine–brain interface. Right now, people with epilepsy can have a device implanted in the brain that will monitor brainwaves looking for the unique signature that precedes a seizure, which it then disrupts with counter currents. This is a closed-loop circuit, mind and machine working seamlessly and autonomously. Will we be able to opt for surgery to implant a device that will modulate dreams on demand? It sounds radical, but what if it broke the spell of recurring nightmares? Would that be worth an elective surgical procedure? How about if the device gave you more creative dreams? What if you could induce erotic dreams whenever you wanted one?

			In the movie Inception, ideas were smuggled into people’s dreams. In reality, neuroscientists could use implants right now to trigger specific memories. These could be personal memories, but also memories of a specific product. There is also a generation of non-invasive, brain-user interface devices on the market. Is anything stopping these companies from adding a marketing component to their consumer products or misusing the neural data they collect?

			The issue has captured the attention of the United Nations Educational, Scientific and Cultural Organization (UNESCO). In July 2023, the organization assembled neuroscientists, ethicists, and government officials to discuss possible regulations to address neural rights. A UNESCO report published at the same time said neurotechnologies will potentially develop the power to access our minds, alter individual personalities and behaviors, and change recollections of past events: “This calls into question fundamental rights like privacy, freedom of thought, free will, and human dignity.”[8]

			Other organizations have started working to protect people from potential misuse of neurotechnologies. The Neurorights Foundation, founded in 2017, is pushing governments to pass laws to keep private any data gathered by neurotechnologies such as smartwatches, earbuds, and headsets, to limit the commercial use of this data, and to protect individuals from external manipulation. This would include attempts to manipulate dreams. Rafael Yuste, a Columbia University neuroscientist who co-founded the organization, said companies in the fast-growing field have adopted a predatory attitude toward brain data. In fact, the Neurorights Foundation identified eighteen neurotechnology companies that required users of consumer devices to relinquish ownership of their own neural data.

			Governments are starting to pay attention, too. In 2021, Chile became the first country to change its constitution to protect brain activity and information. Other countries are considering legislation, but unless it is truly a global effort, it will be hard to protect individuals from the potential abuse by neurotechnologies. As Yuste put it in an interview, “This is not science fiction. Let’s act before it’s too late.”[9]

			

			•   •   •

			As individuals, we can take steps to protect the sanctity of our dreams. We can sleep in an environment free of potential messaging, whether it’s from our phones, smart speakers, or other devices. We should avoid neurotechnologies that have user agreements giving companies control of our neural information. Dreams can provide us with rich insights, revealing much about our emotional state—I think it’s important to keep them unsullied by commercial interests.

		

	
		
			9.

			The Interpretation of Dreams

			Researching and writing this book has led me to see not only dreaming, but neuroscience itself in a new light. In the practice of medicine and surgery, I’ve witnessed the power of dreams to persist in the face of terrible injury. I’ve seen children who have had half their brains removed as a last-resort treatment for intractable seizures still report dreaming. Dreams make themselves heard.

			More than that, dreams are especially relevant because they provide a form of thinking and feeling only possible through a unique set of neurochemical and physiological changes. It is only through dreaming that we have privileged access to this mental space. We couldn’t think this way during our waking hours if we tried.

			This is why dreams are worth paying attention to. They can give us insights we wouldn’t achieve otherwise. They can make associations between people from different times in our life, between seemingly unrelated events, between what’s happened in the past and what may happen in the future. It is because of the powerful underlying neurobiology of dreaming that I am convinced that dreams have meaning and purpose. And that makes reflecting on dreams an important aspect of a life lived fully, a life examined. At least, I know it has become so for me.

			You may have thought someone who has spent a career immersed in the brain would reject dream interpretation as nothing more than pop psychology, akin to reading a horoscope. When I began researching and writing this book, I might have agreed. However, given the rigorous science behind our understanding of what happens in the brain when we dream, I now believe dreams can be interpreted. But how?

			Websites abound with dream dictionaries saying that if you dream of X, it means Y. Books, too, offer one-size-fits-all answers to the meanings of certain dreams. This type of approach is little different from a dream book written in ancient Egypt more than 3,000 years ago, which listed 108 dreams and their interpretations. Dreaming of the moon was a good thing, meaning the gods were forgiving you. So was a dream of eating crocodile meat, which meant you would become a public official. But if you saw yourself in a mirror in a dream, it was a bad omen, a signal you would soon have to find another spouse.

			Dream interpretation was regarded by ancient civilizations in Mesopotamia, Greece, and Rome as an art requiring intelligence and, sometimes, divine inspiration. Not surprisingly, they attributed great significance to dreams, believing them to be communications from the gods or the dead. Dreams were imbued with the power of prophecy, and those able to interpret dreams were held in great esteem. This belief in the power of prophecy is alive and well. Surveys have shown two of every three people believe in the power of dreams to foretell the future.

			Freud was a modern descendant of these dream interpreters. In his view, dreams were not messages from a god or the afterlife, but from the subconscious, revealing our repressed desires. The heyday of Freudian psychoanalysis has come and gone, but belief in the power of dreams to give us important information is alive and backed by the sophisticated tools of modern neuroscience.

			I am not an outlier in my belief that dreams are a valuable source of self-knowledge. Neuroscientists and psychologists increasingly believe there is much we can learn from our dreams. Studies have shown that interpreting our dreams really can inform our waking lives, though not always in the ways we are expecting.

			Why Dream Dictionaries Can’t Work

			Go online, and it’s easy to find the purported meaning of not just your dream but any dream. The internet is full of websites offering to interpret them. What does it mean to dream of a leaf? One website says it’s a symbol of change. Just as the leaves change with the seasons, something is ending, and we are starting again. Another says it’s a sign of renewal. A third says it’s a sign of growth and openness. They all make sense on some level, so which interpretation is correct?

			Dream websites cleverly offer a mix of vagueness and specificity that make it easy to shape your personal circumstances to fit any of these interpretations. Isn’t something always ending or beginning in your life? Don’t we all want to be associated with renewal, or growth and openness? It’s human nature to take generic descriptions like these and personalize them. Horoscopes do the same thing. We see a fuzzy description and make it fit our particular situation.

			The truth is, the same dream image can mean so many things, not just from one person to the next, but to former versions of ourselves, at different stages in our lives. I had a dream recently where I was walking over a bridge. Look up the meaning of bridge online and you find the same interpretation as dreaming of a leaf. On one website, a bridge symbolizes, “the transition from one state to another, like a rebirth.” Another says it’s a spiritual message that it’s time to review your life, or a sign that most difficulties can be overcome. A third suggests a bridge means there will be a transition in your life. As a metaphor, a bridge can suggest many things: a marriage, two sides coming together, a path to end suffering for those with untreatable cancer.

			Just as your waking mind is the unique product of your memories, your day-to-day experiences, and your emotional state, your dreaming mind is, too. Although there are some dreams experienced by many, like falling, arriving late, or being chased, dreams are personal. Your dreams are the product of your brain at this particular moment in your life, and they change with the seasons of your life. To expect them to fall in line with others because they share the same central narrative, or the same visual element, is simply not realistic.

			But there is also a neurological reason for why the same image in a dream could have varied meanings to us individually. As we’ve learned, the mPFC, in the frontal lobes, adds meaning to our experience. Each of our mPFCs serve a similar function, but only with the material inside our minds. When we dream, we’re taking different sights, sounds, memories, and emotions and synthesizing them into something that is personally meaningful. The brain is providing the content, and the mind is providing the meaning.

			That meaning was created by you and is specific to you. For that reason, you can interpret dreams, those dreams that are your mind’s voice, but there is only one person who can serve as the interpreter—you.

			The Five Dream Narratives

			Dream narratives can take almost infinite paths, shaded by the full spectrum of human emotions. I believe dreams, in general, fall into five manageable categories. When I am trying to interpret a dream, I begin by deciding which of the five dream types I am reflecting on. Each deserves a different approach. Let’s go over them one at a time.

			Overt Dreams

			First, there is a dream whose meaning is overt. If we’re taking a test the following day, and we dream the alarm didn’t go off, the meaning is clear. This is easily interpreted: Stress about the exam has triggered the dream. The same could be said for dreaming about giving a speech naked or missing an important flight, when both are impending events in your waking life.

			Genre Dreams

			Second, there are what researchers have dubbed genre dreams. These are dreams tied to a stage of life that changes us in profound ways. Genre dreams are so transparent in their meaning they too need no real interpretation. Two distinct categories of genre dreams are pregnancy dreams and end-of-life dreams.

			As you might expect, dreams of pregnant women are more likely to center on themes related to being pregnant, childbirth, bodily anatomy, and being a mother. Women in the final months of pregnancy are more likely to have specific dreams about the baby and its sex. Are they accurate? The scientific literature does not have a clear answer to the question. While one study found all eight women who dreamed the sex of the baby were correct, another found women did no better than flipping a coin.

			Pregnant women also report communicating with their baby in their dreams, even of the baby announcing its name to its mother. These so-called “announcing dreams” have a rich history in traditional cultures. Among the Ese Eja in the Peruvian Amazon, for instance, it’s tradition for women to dream the names of their children. In these dreams, animals interact with the dreamer to reveal a child’s “true name.”

			After giving birth, the anxiety, stress, and sleep deprivation of new motherhood often result in negative dreams and nightmares. One common nightmare among new mothers has been dubbed the “baby in bed” nightmare: The infant is lost somewhere in bed, suffocating. This prompts the mother to make a frantic search in the covers for the missing child. Once the mother is fully awake and realizes her child is not trapped under the covers, she will frequently still feel compelled to check on the baby.

			Another type of common genre dream occurs for people nearing death; end-of-life dreams. People report vivid dreams of dead family members, pets, or other members of the family. For the dreamers, these dreams are often a source of hope and comfort, joy and serenity. They bring peace and acceptance and can lead to the dreamer getting their affairs in order, and reconciling with family members.

			Dream reports gathered at a New York center for hospice and palliative care found common themes in the end-of-life dream narratives. These included dreams with a comforting presence. One woman dreamed of her dead sister sitting beside her bed. A man nearing death dreamed of his long-dead mother soothing him and saying, “I love you.” The dream was so true to life he could smell her perfume. Others dreamed they were being watched over in their final days. One reported her husband and dead sister joined her for breakfast; another that her father and two brothers, who were all dead, silently hugged her as they welcomed her to join them.

			In their final days, other hospice patients had dreams they were preparing to go somewhere, or of dead relatives and friends waiting for them. Three days before she died, one woman dreamed she was at the top of a staircase. Her dead husband stood at the bottom, waiting for her. Most of these dreams were comforting, even if some patients said they were not ready to die.

			People who are grieving often also report having dreams of a dead loved one who usually appears at peace, healthy, and free of pain or illness. These dreams are seen as deeply meaningful, spiritual experiences, and they bring acceptance of the loss, a sense of comfort, and lessen grief.

			Universal Dreams

			The third kind of dream is the universal dream: the nightmare and the erotic dream. As discussed in Chapter 2, children who have not experienced trauma have nightmares not as the result of some pathology but as part of the mind’s maturation. Because nightmares often reflect our mental state, adults with anxiety and depression are more prone to nightmares. New-onset nightmares can serve as a thermometer gauging our wellbeing. They can alert us to our emotional state of mind. As we’ve seen, nightmares related to trauma may offer a window into how well we are processing what happened to us. Dreams triggered by trauma are often replays of the event itself—or something close. The more metaphorical a dream is following trauma, the better the dreamer is thought to be emotionally processing the traumatic event.

			Like nightmares, we all have erotic dreams at some point in our lives. As we learned in Chapter 3, many of our erotic dreams are simply the product of the imagination unleashed, without judgment. Infidelity dreams do not signal unhappiness in a relationship, nor do they necessarily suggest an attraction to the focus of your dream’s desires. What is more telling is your reaction when a partner has a dream like this. Infidelity dreams that are upsetting to hear are less about the dream and more about the strength of the relationship.

			Unemotional Dreams

			The fourth type of dream is an unemotional dream. Unless you can point to a strong emotion attached to a dream, finding meaning in this kind of dream may be difficult. I am talking about emotion felt by the dreamer, not any explicit mention of an emotion in the dream. It turns out, emotions are rarely talked about in dreams.

			If you remember a dream but attach a neutral or weak emotion to it, in my opinion the introspection is not worth the effort. You wouldn’t spend any time analyzing humdrum moments of your mental life when you’re awake, so there’s no point doing it for a dream. Go after the ones that stir you.

			In this vein, some dreams are a jumble of images or events or characters, and they may be emotionally neutral or unclear. These dreams are the equivalent of mental static, no different to the abundant and haphazard accumulation of thoughts during the day. I think these dreams, too, are not worth interpreting.

			Emotional Dreams

			That leaves the fifth and final dream type, which I believe provides the richest source of insight. These are emotional dreams that have a coherent narrative thread and often a distinct central image. This is the one that’s going to take effort to interpret because unlike the first type of dream—where the narrative is overtly tied to something in your waking life—this dream may have a narrative disconnected from your reality.

			By focusing on emotional dreams, you focus on the dreams that matter to you. Remember, dreams can bring us to emotional heights impossible in our waking lives. So it shouldn’t come as a surprise that they can ripple through your waking mood. All of us have awoken sad, anxious, or elated after a particularly moving dream. Maybe we’ve awoken thinking about the dream or find ourselves thinking about it during the quiet moments of the day. Sometimes, dreams are simply impossible to ignore. I believe these are the dreams that demand an attempt at interpretation. Dreams like these can provide a portal to your deepest psychological world.

			But before we learn how to decipher these dreams, a caveat: There is no way to objectively prove if a dream has been interpreted correctly. We cannot put you in an fMRI to get brain imaging to see if your interpretation matches up with some objective reality. Nor is there a blood test or some EEG reading that could reveal the answer.

			To interpret a dream, you first need to remember it. As we learned to do earlier, before you go to sleep, make an autosuggestion that you will dream, that you will remember your dream, and that you will write it down. When you wake, before thinking about the day ahead, write down what you can remember about your dream. You can also record your dream report on your phone. Just make sure it’s the first thing you do. Don’t check emails or social media first. Most of us have the experience of trying to recover a dream, only to have it slip away. At first, you may only be able to remember a few snippets. If you make writing down your dreams a daily practice, it will become easier and your dream recall will increase quickly over time.

			Because you’re recording your dream in the morning, you’re most likely recalling the dream from the final REM cycle of the night. As the night progresses, dreams shift from being more continuous with waking life early in the night to longer, more emotional and hyper-associative dreams later in the night. The British researcher Josie Malinowski found the final REM dream cycle before we wake up is the most emotional, the most symbolic, and the one holding the greatest personal importance.[1]

			How to Interpret Your Dreams

			Interpreting your dreams requires keeping in mind how dreams are made. As we learned, dreams are nightly shifts in brain activations and neurochemicals that result in highly emotional and highly visual narratives, marked by novel thinking. These emotions and the visual connections are our own. The dreams are decipherable by us because we are the ones who conjured them.

			To make sense of dreams, I have adopted a two-step approach informed by these central aspects of dreaming, and focusing on the emotional and visual aspects of the dream. I’m choosing these two elements—the visual and emotional—because they can achieve an intensity when we’re dreaming that is impossible at other times in our lives. This is an approach pioneered by the late Ernest Hartmann.[2] Recent neuroscience has validated this approach, in my opinion, given the brain activation that occurs during dreaming and the patterns that emerge when thousands of dream reports are analyzed.

			To use this method, first, look at the dominant emotion and the emotional intensity of the dream. Was it anger, anxiety, guilt, sadness, helplessness, despair, disgust, awe, hope, relief, joy, or love? How intense was the emotion? Sometimes dreams will produce not one, but many emotions. Focus on the strongest emotion in the dream. The more intense the emotion, the more important the dream.

			Underlying emotions and emotional concerns shape and drive the dreaming process in our brains. Given the hyper-aroused state of the emotional, limbic system during powerful dreams, I believe the dream’s dominant emotion is guiding the broad and often irrational associations we make in our dreams. If you are stressed or anxious, your dreams will likely reflect this emotional state, and you’re more likely to have disturbing dreams. The images and plot that accompany these dreams can match the emotion while having little to do with the source of the stress or anxiety. This is why fear of starting a new job might elicit a dream of a hike along a dangerous mountain path, or why stockbrokers during a market crash didn’t dream of money or stocks but had a spike in dreams where they were falling or being chased.

			The second step is to consider the central image of the dream. Like emotions, the visual centers of the dreaming brain are robustly activated. Dreams link images with emotions as a way of contextualizing them. When you consider the central image of the dream, think of it as a metaphor, an image that serves as a symbol for something else; it’s important to remember that dreams are another form of cognition, so while they are often bizarre, they are potentially illuminating in a way that is impossible to achieve by other means. For instance, a sexual assault survivor may dream of being swept up in a tornado, an image that evokes the same sort of fear and helplessness as the attack. In one case study that illustrates this point, a man scheduled for major heart surgery had a dream that a quarter of beef (a quarter of an entire animal) had been delivered, and he, his daughter, and an ex-boss were deciding how to cut it up to preserve it. It’s hard to interpret this as anything but a dream about his impending surgery.[3]

			Often, it seems our dreaming mind searches for other times when we experienced the same sort of emotion and conjures images from that experience. Vietnam veterans going through the stress of marital troubles years later were more likely to dream about the war. For these veterans, the emotion of the dream was key to understanding the dream; the war was a metaphor for the current state of their marriage.

			Other major life events can also produce strong emotions and corresponding contextualized images. Dreams recorded after the September 11 terrorist attacks were not about planes or the World Trade Center, but narratives of being threatened in other ways. The COVID-19 lockdowns were less likely to produce dreams about viruses or pandemics and more likely to have dream narratives where the dreamer is trapped, in one example, in a supermarket that turned into a labyrinth.

			The scientific literature recounts the dream reports of two women a week after their mother’s death.[4] One dreamed of an empty house, without furniture, the doors and windows open and wind blowing through. The second woman dreamed of a large tree that fell in front of the house. Both the empty house and the fallen tree were symbols of the loss those two women experienced. Look online for interpretations of an empty house or a fallen tree in dreams and there are any number of explanations. But given the context, is there any doubt that these women were processing grief and sense of loss in their dreams?

			The South African political prisoner turned president Nelson Mandela had a similar dream after his mother and eldest son died while he was imprisoned on Robben Island. There, he had a recurring dream that he was released from a prison in Johannesburg and walked through the city, which was deserted, arriving at his home in Soweto hours later only to find “a ghost house, with all the doors and windows open, but no one at all there.”[5]

			Revisiting the common dream related to a final exam in school: Maybe you overslept and missed it, or arrived late, or arrived at the wrong classroom, or studied the wrong material. Maybe you showed up for the test nude, or it’s written in a language you don’t understand. If you have this dream the night before an actual exam, it is clearly a simple product of your anxiety about the test. But this dream persists for many people well into middle age. Why do we have this dream long after we’ve left school—and how could dreams like these be not only unsettling but relevant?

			Let’s return to the two fundamental elements of the dream. The first is the emotion of the dream and the intensity of the emotion; this dream typically provokes intense feelings of anxiety or fear. The second is the central image: an exam in school. Here, it’s important to think metaphorically. Unless you are still a student, it’s unlikely the dream is about school or tests. Just as the veterans returned to war dreams when they faced marital troubles, anxiety is prompting you to latch onto another time in your life when you were anxious about something.

			Harvard psychologist Deirdre Barrett says an exam is a time when someone in a position of authority is evaluating our performance, deciding whether we pass the test—or fail. The image of an exam may be a proxy for something going on in our lives where we are feeling tested or judged. If you have this dream, it makes sense to ask yourself if you’re worried you’re not meeting someone’s expectations.

			According to Barrett, school may also be the place where we first experienced other deep feelings, such as embarrassment, stress, and inadequacy. No wonder school and tests serve as a metaphor no matter how old we are. One of the functions of dreams is processing memories and gauging how new experiences fit with old. Dreams about a final exam are likely a way to measure the current anxiety against a past fear that provoked a significant depth of anxiety.

			Taking the time to consider the meaning of your dreams requires introspection and self-awareness. Dreams invite us to look deeper into ourselves and examine what they are telling us. Spending time examining the meaning of your dreams can increase both your awareness and your acceptance of your emotions, can lead to important insight about your life, and can lead to a greater sense of wellbeing.

		

	
		
			Conclusion

			The Transcendent Power of Dreams

			In 2016, an 87-year-old man was taken to Vancouver General Hospital after a fall. At the hospital, he began experiencing seizures. His scalp was hooked up to an EEG. By monitoring his brainwaves, physicians hoped to learn more about the seizures. They wound up learning something more profound.

			While still attached to the EEG, the man’s heart fluttered, then stopped. He had left clear Do Not Resuscitate instructions. With DNR at the top of his chart, nothing was done to restart his heart and revive the patient, and, in his final moments of life, with his heart stopped and the color draining from his body, the EEG continued recording his brain activity. The brainwaves of this dying patient showed something startling.

			A long-held assumption among physicians and scientists was that the dying brain would exhibit little activity, or that the activity would quickly dwindle to nothing. This is what happens in other organs. They characteristically whimper into oblivion.

			Yet for this man, in the thirty seconds after his heart stopped, the brainwaves were fierce, their signals like those seen in both memory recall and dreaming. Other reports are showing similar findings, which raise an intriguing possibility: Death itself may offer one final dream. And that we do not go quietly into the night.

			Throughout history, dreams have been seen as the product of supernatural forces, visions delivered by the gods or the spirits to the sleeping mind that reveal something fundamental about ourselves and the world. Ancient cultures were not entirely wrong to think of dreams as supernatural. Indeed, they are a superpower we all share, a unique world each of us illuminates for our own benefit.

			Today, we are no different. We, too, sense the power of dreams. Dreams give us an opportunity to evolve and grow. They have the potential to add meaning and richness to our lives, to give us insights about ourselves and others, to reveal what is hidden from us during the day, and to lead us to new paths of understanding and creativity. Dreaming is meaning added, not concealed, to the essential stages of life and the intensely emotional moments that punctuate them.

			Dreams drive the emotional centers in our brain to an intensity not possible during our waking life. The Imagination Network is never more active or more free than during our nightly travels. In our everyday life, we often think of our emotional brain as something that can get in the way of making effective decisions or being our most productive selves. In reality, optimal decision-making relies on emotion. We lack the social and situational awareness without it. Patients whose emotional, limbic systems have been damaged struggle to make any decision at all. That means the hyper-emotional experience only possible in our dreams has the potential to provide a unique portal to self-reflection and understanding.

			Each night, the brain from which our consciousness and self-awareness arise provides us with a process liberated from the constraints of habit and the limits of our daily existence. This book has aimed to explore not only what we know about the dreaming brain, but most significantly the many ways that our sleeping lives relate to our waking hours. Our dreaming and waking selves are not separate. Understanding how they are intertwined, we can begin to appreciate the power of dreams.

			Dreaming gives us the mental capacity to improve the versatility of our thinking, emotions, and instincts. A life spent dreaming expands what we see as possible. In their wildness, dreams give us an important evolutionary advantage, an adaptive mind. This personal genius is built into the system.

			Neuroscience has made massive advances in the tools we have to monitor the brain in real time. We can now even record activity at the level of a single neuron. Yet shining the bright light of research on the mysteries of our dreaming mind has not flattened or dulled them. Far from it. The ability to understand dreaming as never before has made it more dazzling, more mysterious—a bit of magic in our quantified world.

			Throughout the book, I have tried to explain why and how we dream and the unimaginable complexity that governs us. Even with the most sophisticated, exotic measures of the human brain, I believe we have only taken a glimpse.

			In my own life, each day I try to navigate not only the world outside me but the inner world of my mind. The wilder reaches explored in our dreams and dreaming are not distractions to be tamed or ignored. They reveal deeper complexities of consciousness, cognition, and emotion, allowing the whole person to emerge. To ponder the meaning of dreams and dreaming is to explore the meaning of life itself. I believe the astonishing breadth of our dreamscape, from the most frightening conceptions to transcendent revelations, is the ultimate gift of the human mind.
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