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Introduction

“May I Have Your Attention, Please?”

You are missing 50 percent of your life. And you’re not alone: everyone is.

Take a minute to picture it—your life, I mean. Scroll through the individual events, interactions, and instances that come together over the course of a day, a week, a month, a year, a lifetime. Think of it like a quilt, each square a small block of time: Here, pouring yourself a cup of coffee. Over there, reading a book to your child. Celebrating a success at work. Taking a walk in your neighborhood, climbing a mountain, diving with sharks. The mundane and the extraordinary woven together and working together, forming the story of your life.

Now, take half those quilt squares and rip them out. The irregular patchwork that’s left—a cold, drafty blanket full of holes—is the part of your life for which you’re mentally present. The rest is gone. You didn’t truly experience it. And chances are, you won’t remember it.

Why? Because you weren’t paying attention.

Do I have your attention right now? I hope so—the idea that we’re missing so much of our own lives is pretty alarming. But now that I have it, I won’t be able to keep it for very long. As you read this chapter, it’s likely that you’ll miss up to half of what I say. And on top of that, you’ll finish reading these pages convinced that you didn’t miss a thing.

I say this confidently, even without knowing who you are, or how your brain might be different from the last one we tested in my lab at the University of Miami, where I research the science of attention and teach cognitive neuroscience courses. That’s because over the course of my career as a brain scientist, I’ve seen certain universal patterns in the way all of our brains function—both how powerfully they can focus, and how extraordinarily vulnerable they are to distraction—no matter who you are or what you do. I’ve had the opportunity to peek inside the living human brain using the most advanced brain imaging technologies available, and I know that at any given moment, there’s a high probability that your mind just isn’t here. Instead, you’re planning for the next item on your to-do list. You’re ruminating on something that’s been bothering you, a worry or a regret. You’re thinking about something that could happen tomorrow, or the next day, or never. Any way you slice it, you’re not here, experiencing your life. You’re somewhere else.

Is this just part of being alive? A side effect of the human condition, something we all just have to live with? Is it really that big of a deal?

After twenty-five years of studying the science of attention, I can answer these questions. Yes, it is part of being alive—in many ways, because our brain’s evolution was driven by specific survival pressures, our attention waxes and wanes, making us prone to being distractible. Our distractibility served us well when predators lurked around every corner. However, in today’s technologically saturated, fast-paced, and rapidly shifting world, we’re feeling that distractibility more than ever, and we face new predators that rely on and exploit our distractibility. But no, it’s not something we have to just live with—we can train our brains to pay attention differently. And finally, and most importantly: yes, it is that big of a deal.

The Extraordinary Impact of Attention

Tell me if this ever describes you: At times, it feels like a struggle to stay focused. Your mind toggles between boredom and overwhelm. You feel foggy—as if the crisp thinking you need to rely on is simply not there. You have a short fuse. You’re irritable. Stressed. You notice mistakes you’ve made: typos, skipped words, or or repeated ones. (Did you catch that?) Deadlines loom but you find it difficult to pull yourself away from your news and social media feeds. You cruise through your phone, opening app after app—then you look up, some amount of time later, wondering what you were even looking for in the first place. You’re spending a lot of time in your head, out of sync with the flow of all that is happening around you. You find yourself spinning on interactions—something you wish you had said, something you shouldn’t have said, something you should have done better.

You may be surprised to know that all of this ultimately comes down to one thing: your attention.


	If you’re feeling that you’re in a cognitive fog: depleted attention.

	If you’re feeling anxious, worried, or overwhelmed by your emotions: hijacked attention.

	If you can’t seem to focus so you can take action or dive into urgent work: fragmented attention.

	If you feel out of step and detached from others: disconnected attention.



In my research lab at the University of Miami, my team and I study and train people in some of the most extreme, high-stress, high-demand professions. We study medical and business professionals, firefighters, soldiers, and elite athletes, among others. They need to deploy their attention—and do it well—through extraordinarily high-stakes circumstances where their decisions could affect many people. As in critical surgeries. Deadly wildfires. Rescue operations. Active war zones. A single moment when performance can make or break a career, end or save a life. For some of these folks, if and how they pay attention is literally a matter of life and death. For all of us, it’s a powerful force that shapes our lives far more than we realize.

Your attention determines:


	what you perceive, learn, and remember;

	how steady or how reactive you feel;

	which decisions you make and actions you take;

	how you interact with others; and

	ultimately, your sense of fulfillment and accomplishment.



On a certain level, we all sense this already—consider the language we use when we talk about attention. Pay attention, we say. We ask, May I have your attention? We see and hear information that is attention-grabbing. These common phrases illuminate what we already know instinctively: that, like currency, attention can be paid, given, or stolen; that it is extremely valuable, and also finite.

Recently, the commercial value of attention has taken center stage. As the saying goes for social media apps, “If you aren’t paying for the product, you are the product.” More precisely, your attention is the product—a commodity that can be sold to the highest bidder. We now have attention merchants and attention markets. All this forecasts a brave new dystopia involving trading in human “attention futures” alongside cattle, oil, and silver. Yet attention is not something that can be banked or borrowed. It cannot be saved to use later. We can only use our attention in the here and now—in this moment.

What Is Attention, Exactly?

The attention system exists to solve one of your brain’s biggest problems: there is far too much information in the environment for your brain to fully process. To avoid getting overloaded, your brain uses attention to filter out both the unnecessary noise and chatter around you, and the background thoughts and distractions that constantly bubble up to the surface of your mind.

All day, every day, your attention system is in action: In a crowded coffee shop, you zero in on your computer screen and your work, while the conversation at the table next to you or the hissing of the espresso machine seem muffled. At the playground, you scan all the kids in their colorful clothing on the slides and swings but can quickly pick out your own. During a conversation with your co-worker, you hold a point you want to make in your mind, even while listening and absorbing what she’s saying. As you cross a busy street, you notice a car moving too fast toward you, even as a hundred other distractions exist—people flowing down the sidewalk, a blinking crosswalk sign, horns honking.

Without attention, you would be completely at sea in the world. You’d either be blank, unaware and unresponsive to events happening around you, or you’d be overwhelmed and paralyzed by the sheer, incoherent mass of information assaulting you. Add to that the relentless flow of thoughts generated by your own mind, and it would all be incapacitating.

To study how the human brain pays attention, my research team uses a range of techniques—functional MRI, electrophysiological recordings, behavioral tasks, and more. We bring people into the lab and follow them out into their world—what we call going “in the field.” We’ve conducted dozens of large-scale studies and published numerous peer-reviewed articles in professional journals about our findings. We’ve learned three major things:

First, attention is powerful. I refer to it as the “brain’s boss,” because attention guides how information processing happens in the brain. Whatever we pay attention to is amplified. It feels brighter, louder, crisper than everything else. What you focus on becomes most prominent in your present-moment reality: you feel the corresponding emotions; you view the world through that lens.

Second, attention is fragile. It can be rapidly depleted under certain circumstances—circumstances that turn out, unfortunately, to be the ones that pervade our lives. When we experience stress, threat, or poor mood—the three main things I call “kryptonite” for attention—this valuable resource is drained.

And third, attention is trainable. It is possible to change the way our attention systems operate. This is a critical new discovery, not only because we are missing half our lives, but because the half we’re here for can feel like a constant struggle. With training, however, we can strengthen our capacity to fully experience and enjoy the moments we are in, to embark on new adventures, and to navigate life’s challenges more effectively.

We’re in a Crisis of Attention . . . but It’s Not What You Think

We’re in a crisis of attention. We are exhausted and depleted, cognitively fuzzy, less effective, and less fulfilled in our lives. This crisis is partly systemic, driven by the attention economy, where inviting and highly addictive content-delivery vehicles that take the form of news, entertainment, and social media apps keep us scrolling and scrolling. Driven by predatory practices and a lack of regulation, our attention is lured and mined. And then, like mortgages and other financial products, our individual attention is pooled, repackaged, and sold for big profit.

If attention evolved because there was too much information for us to process, then right now there’s really too much. The content stream is too loud, too fast, too intense, too interesting, too unrelenting. And we are not only recipients of this information explosion, but also willing participants in it. We’re going full throttle to keep up and not miss out, because we or others expect that of us.

This doesn’t feel good. So why is it so hard to fix? We’re told to “unplug.” To “break up” with our phones. To work in shorter, more focused bursts. But our brains don’t stand a fighting chance. We can’t outsmart the algorithms designed by an army of software engineers and psychologists. The power of this artificial intelligence lies in its adaptability—constantly learning from us how to best grab our attention, and keep us locked in. It uses the same type of reinforcement that keeps people sitting in front of slot machines in smoky casinos for hours on end, with a dazed look on their faces and a bucket of coins in their laps. But it’s not a slot machine in front of us, it’s an app. And it’s not coins we’re feeding, it’s our attention.

I want to make one thing crystal clear: there is nothing wrong with your attention. In fact, it’s working so well, and so on cue, that computer programs can predict how it will respond. We’re in a crisis because our attention works so well. It’s doing exactly what it was designed to do: respond powerfully to certain stimuli. You can’t defeat algorithms on social media websites, the Pavlovian pull of your phone’s dings and bings, the blaring red notification bubble of your inbox, or the desire to complete one more quest so you can up-level. Yet, we aren’t helpless. We can solve this attention crisis.

The Art of War, traditionally accredited to Sun Tzu in the fifth century BCE, offers advice on what we should do when we are not in a fair fight—when we are plainly overpowered and outmaneuvered:


To win one hundred victories in one hundred battles is not the acme of skill.

To subdue the enemy without fighting is the acme of skill.



In other words: Don’t waste your energy trying to get better at fighting the pull on your attention. You cannot win that fight. Instead, cultivate the capacity and skill to position your mind so you don’t have to fight.

That’s the problem with existing solutions—they are instructing us to go to war against the forces that pull on our attention. Like swimming against a riptide, it’s exhausting and ineffective. Instead, we need to move away from that mode of struggling with our attention. Like a skilled swimmer who recognizes the ocean’s pull and swims sideways to safety, we need to be able to spot the cues.

Pay Attention to Your Attention

Think about the things that suddenly clue you in that your attention is off-track. You might get to the bottom of a page you’re reading and realize you’ve absorbed none of it—it’s the physical turning of the page (or scrolling to the next screen) that cues you. You’re deep in thought when you hear the sound of your name and an irritated “Hello? Are you listening?” and you realize that you departed from the conversation quite a while ago—it’s the person’s voice that cues you. You block websites or limit your access by loading an app that times you out; it’s the “Time’s up!” notification that cues you. But by the time these external cues catch you, over and over again all day, you’ve already spent far too much time in a brain state that has depleted and degraded your attention, leaving you with declining cognitive resources and increasingly less capable of catching yourself—it’s an exponential downward spiral.

We think of this as an exclusively contemporary problem—a crisis born out of our high-tech era. Yes, it’s true that we are living in a period of unprecedented targeting of our attention. But we don’t need external stimuli to have a crisis of attention—this has always been a challenge for humans. We have records of medieval monks in the year 420 fretting that they could not keep their thoughts on God as they were supposed to—they complained they were constantly thinking about lunch, or sex. They felt overwhelmed with information, frustrated that the minute they sat down to read something, their restless minds wanted to read something else instead. Why could they not just focus? Why did the mind disobey? They went so far as to cut off relationships with family and give up all their possessions—the idea being that if they had fewer earthly entanglements to think about, they’d be less distracted. Did it work? No.

Over a thousand years later, in 1890, the psychologist and philosopher William James expressed the attention struggle, and the persistent lack of a solution:


The faculty of voluntarily bringing back a wandering attention, over and over again, is the very root of judgment, character, and will. No one is [master of himself] if he have it not. An education which should improve this faculty would be the education par excellence. But it is easier to define this ideal than to give practical directions for bringing it about.



Even if we could—with the swish of a magic wand—wipe away all our technology, our glowing late-night laptops and buzzing phones, it wouldn’t work. The mind’s nature is to forage for information and engage with it—whether it’s the phone in your pocket or the bubbling thoughts in your mind. You don’t need to be immersed in this digital ocean we all live in today to feel the pain of restless, depleted attention, and to suffer from it. We can look back a thousand years and see that our fellow humans were experiencing the same.

Our problem is not the phone, nor is it our rapidly filling inbox. It’s not that we are surrounded by attention-grabbing news and information at all times. It’s not the team of software engineers working on new and better ways to trap your attention with that buzzing and beeping rectangle tethered to you day and night. The problem is that we often don’t know what’s happening in our own minds. We lack internal cues about where our attention is moment to moment. And for this, there is a solution: pay attention to your attention.

You Can’t Just Decide to Do This—the Brain Doesn’t Work That Way

If you were to participate in one of our lab’s studies, here’s what would happen: We’d fit you with a funny little hat that looks like a swim cap, elastic and snug, covered in electrodes designed to pick up your brain’s electrical activity. When enough of your neurons fire together in response to something we show you on a computer monitor, the electrodes detect tiny voltage jolts, which are transmitted to an amplifier, and passed forward to another computer to record and process. While all this is transpiring, there we sit, the research team, monitoring a screen full of jagged squiggles that shows us, in real time, millisecond by millisecond, what’s happening inside your skull. At the same time, we give you computer-based tests to probe attention-related behavior.

In study after study, we looked for circumstances in which people could pay attention without getting distracted. And here’s what we found: there are none. Across our increasingly targeted experiments, there were zero circumstances in which participants maintained their focus 100 percent of the time. And a growing body of research now finds that this isn’t unique to our research participants—studies from all over the globe find the same pattern. Research participants couldn’t continuously pay attention when they were instructed to. They couldn’t do it when the stakes were high or when they were motivated to. They couldn’t do it even when they were paid to!

Let’s pause and take a quick pulse. In the very first sentence of this book, I told you that you might miss up to 50 percent of what I was about to say. You may have taken that as a challenge to pay extra-close attention. So how’d you do? Think back and see if you can take a mental inventory of all the other things you thought about (or even stopped reading to do) since you started reading these pages. You might even want to jot them down so you can see how many tasks and thoughts and to-do’s your highly active mind is trying to hold all at once. Did you pause to send emails or texts? Did your attention turn to concerns about looming deadlines, worries about your kids or parents, plans to see friends, or thoughts about your finances? Did you give your dog a quick pat on the head or realize she needs a walk, or food, or a bath? Did you stop reading completely to check your news feed?

We all do it. You cannot simply decide to pay attention “better.” No matter how much I tell you about how attention works and why, and no matter how motivated you are, the way your brain pays attention cannot be fundamentally altered by sheer force of will. I don’t care if you’re the most disciplined person alive: it will not work. Instead, we need to train our brains to work differently. And the exciting news is: at long last, we’ve actually figured out how.

The New Science of Attention

Scientists, scholars, and philosophers have long been focused on some key questions: What is attention? How does it work? Why does it work that way? I spent a long time early in my career exploring those questions. But I knew we needed to ask the next question: How can we make it work better?

I started searching for ways that attention could be strengthened. We’d tried all kinds of techniques in the lab, from apps offering brain exercises to mood-boosting music and even high-tech light-and-sound headsets. Yet, nothing had been consistently successful. To make matters worse, we started noticing a troubling pattern in our research with high-demand individuals in the field: soldiers, firefighters, and others who operate in high-stakes emergency situations. People in these professions often go through intense periods of preparation for what they are about to do: Soldiers go through months of intense training before they deploy to war zones; firefighters endure rigorous training before facing unpredictable and life-threatening situations. Think of anyone preparing for something important. A student studying for her exams. A lawyer preparing for trial. A football player in preseason, twice-a-day practices. We found that these individuals became attentionally depleted during that preparation period. Their attentional capacity took a nose dive. And this was happening right before they had to go out and perform at their peak.

These folks are not unique—a period of protracted stress or continuous demand is going to deplete you, leaving you with fewer resources when you actually need them most. But before we could devise a fix, we needed to figure out what, exactly, was degrading attention.

One of the biggest culprits? Mental time travel.

We do it all the time. We do it seamlessly. And we do it even more under stress. Under stress, our attention gets yanked into the past by a memory, where we get stuck in a ruminative loop. Or we may get launched into the future by a worry, leading us to catastrophize on an endless number of doomsday scenarios. The common denominator is that stressful intervals hijack attention away from the present moment.

This is how mindfulness first entered my lab as a possible “brain-training tool.” I wanted to know whether training our participants in mindfulness exercises could help them be more effective in high-pressure situations. Our basic definition of mindfulness was this: paying attention to present-moment experience without conceptual elaboration or emotional reactivity. I wondered if training people to keep attention in the here and now without editorializing or reacting, could serve as a kind of “mental armor.” Could it protect and strengthen their attention for when they most needed it?

We worked with mindfulness teachers and Buddhist scholars to identify the core mind-training practices that had persevered through the centuries. We offered these practices to hundreds of participants, exploring their effects in the lab, in the classroom, on the sports field, and on the battlefield. This work led to some exciting moments of discovery, and I’ll highlight several of these studies and stories throughout this book. But for now, I’ll skip to the end, to the zillion-dollar question: Did it work? Could mindfulness training protect and strengthen attention?

The answer was a resounding yes. In fact, mindfulness training was the only brain-training tool that consistently worked to strengthen attention across our studies.

Our crisis of attention is fundamentally an ancient problem, not a modern one. And an ancient solution—with some very modern updates—is the promising, science-based way out of it.

New Science, Ancient Solutions

As a researcher, my mission has been to bring the lens of brain science to the millennia-old practice of mindfulness meditation to explore if and how it can train the brain. What we’ve uncovered is new evidence that, with training, mindfulness can change the way the brain works by default so that our attention—that precious resource—is protected and readily available, even in the face of high stress and high demand.

We are living in a time of uncertainty and change. Many of us are experiencing an atmosphere of stress and threat that constantly activates our minds’ tendency to mentally travel to an alternate reality. The more stress and uncertainty we face, the more our minds journey to a desired or dystopic mental destination. Often we are in fast-forward mode. We’re trying to puzzle through all the uncertainty. We’re mentally planning for events that aren’t plannable. We’re gaming out scenarios that may never come to pass.

Sometimes we mentally travel out of the present moment because it’s tough to be in it. Military service members tell me, “I don’t want to be in this situation. Why should I stay in the present?” We all want to escape sometimes. But as we’ll see in the coming chapters, escapism and other mental coping tactics, like positive thinking and suppression (Just don’t think about it!), don’t help us under high-stress circumstances. In fact, they make things worse.

We’re missing out on what’s happening right here, right now, right in front of us. And not only do we want to experience the moments of our lives, we need to be able to gather information from the present moment, to observe and absorb what’s happening in the here and now, so that we can navigate the actual future that unfolds, meet challenges as they arise, and be fully present when it matters most.

A Mental Workout That Works

At the beginning of this chapter, I told you that your mind would wander, that you wouldn’t be able to keep your attention steady all the way through—that you’d miss half of what I said. It was, admittedly, meant as a bit of a challenge for you to try. But it wasn’t really fair. Imagine that, instead, I’d asked you to pick up the heaviest ball you can lift and then hold it in your hands the entire time you were reading, with no warning or preparation. Of course, you couldn’t do it for very long without training for this task first—by practicing holding up that weight for longer and longer stretches of time.

We tend to accept that, to improve our physical health, we need to engage in physical exercise. Somehow, we just don’t think the same way about psychological health or cognitive capacity. But we should! Just as specific types of physical training can strengthen certain muscle groups, this type of mental training can strengthen attention—if you do it. Lieutenant General Walter (Walt) Piatt—one of the many people you’ll meet in these pages who has transformed his life and leadership style through mindfulness practice—immediately saw the parallel between physical training and mental training when I started working with his troops. He said, “Mindfulness training gave our soldiers push-ups for the mind.”

I wish I could just tell you how to reclaim your attention, and you could go off and do it. I wish that reading this introduction was all you needed to do. But as we’ve seen over and over again, knowledge isn’t enough. Wanting it to be different isn’t enough. Trying isn’t enough. You actually have to train in a particular way. Our evolutionary history has primed our minds to work a certain way by default—we can’t simply stop it. Instead, we can train the brain to shift away from specific default tendencies that aren’t serving us. We can train our attention to better serve us when we need it most.

And here’s the good news you may have been waiting for: you can do this in as little as twelve minutes a day.

The precise science of how much and what kind of mindfulness practice is most beneficial is a rapidly developing field. But as of this moment, our research and best understanding of how to train the brain indicates that if you engage in regular mindfulness practice, for as little as twelve minutes per day, you can protect against that stress- and overwhelm-related decline in attention. If you can do more than twelve minutes? Great! The more you do, the more you benefit.

This book will take you deep into your brain’s attention system: how it works, why it’s so critical for everything you do, how and why it gets depleted, and what kind of consequences you suffer when it does. Then—like the finely tuned exercises that a personal trainer gives you—I’ll take you through specific exercises that target, train, and optimize the brain networks of your attention system. By the end, you’ll understand the vulnerabilities of attention, and know how to overcome them by training the brain. We’ll start with a “push-up,” and build up to a full workout.

Mindfulness training is a form of brain training. This ancient but enduring mental practice isn’t an abstract or exclusively philosophical endeavor. It’s a battle for the resources to live your life.

You Can Start Now—You Have Everything You Need

When I started this research, I was on a mission to recruit people who had highly demanding, time-pressured, and stressful professional lives. One group we partnered with consisted of active-duty military service members, deploying to war zones. During active combat, they experienced circumstances that were volatile, uncertain, complex, and ambiguous—VUCA for short. They helped us put mindfulness training to the test. We wanted to know if it could help them under the most challenging circumstances—and it did. But when I began this work back in 2007, I never expected that a dozen years later, the whole world would become a VUCA laboratory.

We are all in a period of high demand. It can be intense, unpredictable, even scary. And we still need to get through it. Right now, this is what the future looks like: it’s going to get more information-dense, more interconnected, more technology-reliant. It may even become more divisive and disorienting as we rise to meet the challenges of the twenty-first century. If that’s what we’re up against, we need to train as if our lives depend on it—because they do. Our goal: not only to survive, but also to thrive. We need to continue to navigate toward what we most want to do, whom we most want to be, and how we want to lead both others and ourselves through the inevitable stresses of life, through times of uncertainty.

People talk a lot about resilience. What you’ll learn in this book is really about what I call “pre-silience.” Resilience means bouncing back from adversity. But what we want is to train our minds so that we maintain our capacities even as we are experiencing challenge. This means we need something that we can start doing right now. And that’s what we have at our fingertips with mindfulness training. You don’t need any special equipment. All you need is your mind, your body, and your breath. You can start immediately.

With mindfulness training we can learn to protect and strengthen our most precious resource: our attention. You can train yourself to pay attention to your attention, to know—moment to moment—what your mind is up to, if it’s serving you well, and how to intervene if it’s not. As you do, you will build the capacity not only to greet moments of joy and awe more fully, but also to rise to the moments of challenge with skill and even ease. A riptide can carry you farther out to sea if you fight against it. But if you know how to navigate those waters, you can even use that strong current more effectively to get to where you want to go.




1

Attention Is Your Superpower

I threw open the bedroom door.

“I can’t feel my teeth,” I said, an edge of panic in my voice. My husband looked up, startled. He was sitting up in bed, tapping away at a homework assignment on his laptop.

“What?” Michael asked.

“I said I can’t feel my teeth!”

It was the strangest feeling, a numbness as if from novocaine. I was struggling to talk, and I felt a little shaky. How would I eat? How would I teach? I was supposed to be giving a major talk later that week on my latest research. What was I going to do—get up on stage in front of hundreds of people and mumble as if I’d just had a cavity filled?

Michael asked me to sit down. He tried to talk me through it. He suggested that perhaps I needed more rest, and the problem would go away. Had I crunched down on something too hard while eating? Did I feel sick in any way?

He picked up my hand and held it. “What’s going on?” he asked gently.

What was going on? Well, a lot. Our son, Leo, was almost three. As it is for many, the first few years of integrating new parenthood into an already busy life had been . . . well, challenging. I’d finished up a postdoctoral fellowship at Duke University and then landed my very first faculty position at the University of Pennsylvania. We relocated, purchasing a hundred-year-old fixer-upper in West Philly, which Michael immediately got to work renovating. Now, as an assistant professor, I had set up my own lab and was on the tenure track—an arduous process during which you are constantly asked to prove your worth and defend your work. I was engaged in the constant, all-consuming work of running the lab: writing grants, conducting studies, teaching courses, mentoring students, publishing. And Michael, who was working full-time as a computer programmer, had also started a demanding graduate program in computer science at Penn. I felt extraordinarily scattered, as if I was being pulled in all directions. At the same time, I felt I should be able to just handle it. Our lives were demanding, sure, but these were all things we wanted to be doing.

When I went to the dentist, he said I must be grinding my teeth in my sleep.

“It’s probably just stress,” he said. “Have a glass of wine to take the edge off.”

One night at bedtime, I began reading Leo his favorite book, One Fish, Two Fish, Red Fish, Blue Fish. A short section of this classic Dr. Seuss book was about wumps—the wumps went here, the wumps went there, the wumps did this or that. Halfway through the book, my son put his little hand on the page to stop me from turning to the next and asked, “What is a wump?”

I opened my mouth to answer him and then stopped. I had no idea what a wump was. I was in the middle of reading a book—one I’d read aloud probably a hundred times, and I could not answer the simplest question about it. Like one of my undergrad students caught off guard by a pop quiz, I tried to salvage the situation, focusing on the page in front of me—what the heck was a wump? It looked like some kind of fuzzy brown lumpy thing, maybe an oversize guinea pig? Whatever it was, I had somehow completely missed it, even with my little boy nestled in my lap, turning the pages, saying the words.

Oh no, I thought. What else am I missing? Am I missing my whole life?

And if I was this way with my son when he was not even three, when he was safe and small and the parenting challenges were also relatively minor—getting him to take a nap, coaxing him to eat his vegetables, helping him find his favorite toy—then what was going to happen when things got really challenging someday? Was I going to be able to be there for him?

It was ironic. I’d spent years as a devoted student of the human brain’s attention system. And now, the lab I ran at a top-notch university was entirely dedicated to the study of attention. Our mission was to investigate how attention worked, what made it worse, and what made it better. When the university’s media team got requests to interview a subject matter expert on the science of attention, they called me. Yet, now, I had no obvious answers for myself. I was distracted and unable to grab hold of my own attention. Nothing I’d learned in my professional life was helping me with this situation. I was used to being able to “study my way” to success, reading everything I could get my hands on to track down an answer, conducting research studies to glean scientific insights. This approach had gotten me far in life, my education, and my work—but it wasn’t working now.

For the first time, I couldn’t “logic” my way out of a problem. I couldn’t analyze or think my way back from feeling out of step with my life, as hard as I tried. I thought about what I could change to make things easier. I thought about my career—the thrill of being on the frontiers of brain science, collaborating with smart colleagues, using cutting-edge neuroscience tools, and guiding the next generation of scientific minds on their journeys. I thought about my family—the all-encompassing love of being a parent and coparenting with the spouse I adore. When I reviewed this life of mine—which was, in so many ways, exactly what I wanted—I felt uneasy instead of happy, just as I had when reading my son his book. A troubling thought bubbled up: I’m not here for this story, either.

I was perpetually preoccupied by a blaring, unrelenting onslaught of mental chatter, ranging from what I should have done differently on the last experiment we ran in the lab, to the most recent lecture I gave, to chasing the next work, parenting, or home-renovation demand. It felt like a perfect storm of overwhelm. Yet, I wanted this life. None of these very real demands were going to magically vanish anytime soon—nor did I want them to. In that moment, I realized something: if I was unwilling to change my life, I was going to have to change my brain.

Can the Brain Really Change?

I was born in the city of Ahmedabad, in Gujarat, a state on the western border of India. It’s notable for being the location of Mahatma Gandhi’s ashram—his legacy looms large there. But when I was a baby, my parents moved to the United States so that my dad could complete his graduate work in engineering. We lived in the suburbs of Chicago, where the neat, straight road grids of the city dissolved into curvy, subdivision cul-de-sacs. In many ways my sister and I were like typical American kids growing up in the 1980s—we listened to Wham and Depeche Mode, and did our best to look like characters from Ferris Bueller’s Day Off. But inside our house, we were on our own little island, surrounded by the ocean of America. Our parents had carried 1970s Indian culture and traditions here with them, and when we were at home, that was the world we lived in. Walking out the door to go to school each morning was a little bit like crossing a bridge to another world, one with rules and rhythms very different from those within the walls of my home.

As Indian kids, the children of hard-working and educated immigrants, my sister and I knew there were but three choices for our eventual professions that would be acceptable to our parents: doctor, engineer, or accountant. This was, of course, an almost comically restrictive stereotype, but I also knew that their expectations for us to pursue and achieve professional success were real. I figured doctor would be the most thrilling, so as a teenager, I declared my intention to get my MD. First step: volunteer in a hospital.

On my first day as a candy striper, I had the realization that I absolutely could not become a doctor. I felt uncomfortable, and thoughts of being surrounded by sickness and death were troubling to me. Unlike my friends who felt purposeful in that environment, I had to accept that it was not for me—all the bad news and uncertainty, the long waits, the fluorescent lights and institutional hallways. But I had signed up, so I stuck to my volunteer hours, disliking nearly every single shift—until they sent me down to the brain injury unit.

My job there was to take people who were recovering from traumatic brain injuries outside for some fresh air. One of the orderlies would get them into a wheelchair (most had varying levels of paralysis), and I would wheel them down the long, windowless hallways with their smells of bleach and cafeteria food and through the double doors into the fresh air. I got to know one of the patients particularly well. His name was Gordon, and he’d been in a motorcycle accident. At first, I thought he was a quadriplegic, paralyzed from the neck down, but as time went on, he started to regain the use of one of his arms. Initially, I had to push his wheelchair when we went outside. Then, gradually, he started to be able to move his hand just enough to press a little lever on the armrest of an electric wheelchair so he could move it forward without my help. I’d walk next to him, in case he had any trouble, but he did better and better. He was getting physical therapy to help with the recovery, but he told me something else—that at night, when he was lying in bed in the dark, trying to fall asleep, he’d vividly imagine the hand motion of pressing that lever in his mind. Even after the hours of physical therapy he was receiving, he’d still spend even more time every night going over the motion in his mind, memorizing that muscle movement, repeating it to himself like the lyrics to a favorite song he never wanted to forget.

“It exercises my brain!” he would say to me as we stuttered along the sidewalk, his hand pressing the lever and then pressing it again and again as he rolled along.

That was it—the moment that it dawned on me. I thought, Wow, he’s training his brain to be different. He’s actually changing his own brain!

Later, in the midst of my undergraduate neuroscience studies, I discovered that professional athletes use this tactic—it’s a known strategy of “mental practice” in sports psychology. Even when athletes aren’t physically training, they’ll go over a move or motion in their minds as a form of practice. Golfers talk about visualizing their swing, while pitchers imagine the pitch, from the first muscle twitch to the last. After the superstar swimmer Michael Phelps won one of his gold medals at the Olympics, he described the way he “lives the strokes” in his head all the time, even when he’s not in the water. And brain imaging research shows that this mental rehearsal activates the motor cortex similar to the way actual physical movement does, exercising and strengthening neural networks that control movement, similar to the way physical exercise does for muscles.

After my stint volunteering in the brain injury unit, my fascination with the brain only grew. I became captivated by its fragility, its resilience, its capacity for change. I wondered: How does the brain work? How can it control all these different functions? How can it adapt and change so radically? How does it manage to be this shifting map that can rewrite itself, altering and updating its roads and boundaries—all those things that seemed so permanent, as if carved in stone?

Eventually, my pursuit of these questions led me to the brain system that has been the passion and focus of my career: attention.

Super-powerful

The attention system performs some of the brain’s most powerful functions. It reconfigures the brain’s information processing in important ways that allow us to survive and thrive in an ever-complicated, information-dense, and rapidly changing world. Like X-ray vision, your attention zooms through a crowded sea of thousands of people, a cacophony of sounds and flashing lights, to find your friends and your seat at a concert. Attention gives you the ability to slow down time: you can do everything from watching the sun slowly sink over the horizon to meticulously checking your gear before a rock-climbing trip or following a checklist or instruction sheet for an intricate job you’re about to perform—as medical teams do before surgery—and not miss a thing. (As my military friends put it: “Slow is smooth and smooth is fast.”)

Attention allows you to time travel—you can browse through your happy memories and select one to unpack, relive, and savor. You can use it to peer into the future as if clairvoyant, planning and dreaming and imagining what fun or exciting things might happen next. Of course, we can’t use our attention to move mountains, fly, or walk through walls, but it does allow us to get transported into these thrilling alternate realities, either while watching a movie, reading a book, or letting our imaginations run wild. If I haven’t convinced you yet that your attention is a superpower, consider what life would be like if your mind couldn’t do any of these things: superdull.

Attention simultaneously highlights what’s important and dims distractions so we can think deeply, problem-solve, plan, prioritize, and innovate. It’s the portal to learning, taking in new information so we can remember and use it. It’s a key player in how we regulate our emotions—and by that I don’t mean suppressing or denying; I mean having awareness of our emotions and generating proportionate responses based on our feelings. And attention is the entry point to another important system: working memory, a dynamic cognitive workspace that you use for nearly everything you do. (We’ll get into this more deeply in the chapters that follow.) Yet perhaps the greatest power attention holds is that it threads together the moment-by-moment colors, flavors, textures, insights, memories, emotions, decisions, and actions that create the fabric of our lives.

What you pay attention to is your life.

There’s a famous study on attention that goes like this: A group of research participants is shown a video of two teams on a basketball court, practicing passing and intercepting the ball. One team wears white shirts, the other wears black shirts. Participants are told that their job is to count the number of passes between the white-shirted players over the course of a few minutes. There are two balls in play, one for each team. While moving around, behind, and in front of each other, the black-shirted players pass a ball from player to player and the white-shirted players do the same. It’s a little bit hard to track the movement of the ball between the white-shirted players, but if you really focus you can do it. At the end of the video, the researcher asks the study group: “How many passes did you count?”

Anybody who answers “Fifteen” is correct. But there’s another question.

“Did you see the gorilla?”

The response to that is usually total confusion. What gorilla?!

When the video is rewound, it’s obvious: halfway through, a person in a gorilla suit strolls into the middle of the basketball game, stops and waves (or even does a little dance, in some variations—this study has been run many times), and then meanders offscreen. And nobody sees it. If you’re thinking to yourself, “Well, I’d see it—there’s no way I’d miss a gorilla!” then consider this: This demo was run with a group of astronauts at NASA, arguably some of the most intelligent, highly focused people on the planet. Did any of them see the gorilla? Nope.

When scientists talk about this study, they usually discuss it as a failure of attention. It’s a “gotcha” moment at the end of the activity—you missed something you should have noticed: fail! However, I see it as an example of how incredibly powerful your attention can be. It shows that your attention system can be highly effective at shutting out distractions. In this instance, you were given a mission—count the passes—so you focused on those white shirts and filtered out anything dark, including that gorilla. To me, that sounds like an incredible strength of attention. It’s so effective at illuminating the relevant and blocking out the irrelevant that it made a dancing gorilla invisible.

But this next point is important: your attention system is doing this constantly—highlighting certain things and shutting out others. It was my attention system’s capacity to do this that was messing with me during those overwhelming teeth-numbing months. I had “selected” certain things to focus on—worries about work, the house, the future—and everything else was dimmed: my husband, my son, the rest of my life.

We all need to be asking ourselves:

What is my attention highlighting right now?

What is it shutting out?

And how does this factor into the experience I have of my life?

This Is Your Brain on Attention

Your brain is built for bias. That might sound like a bad thing—immediately we think of biases based on race, gender, sexual orientation, age, or any number of other aspects of someone’s core personhood that lead to unjust mistreatment or privilege—but this isn’t the bias I’m talking about right now. By built for bias, I mean that the brain does not treat all information it encounters equally. And as a matter of fact, neither do you. Maybe you like the color green more than the color blue, or dark chocolate more than milk chocolate, deep house or country music more than classical. You can probably think up all kinds of explanations (from your past, your relationships, your experiences, and so on) for why you have these particular preferences, but when it comes to how the brain functions, evolutionary pressures are actually what have led to many of its biases.

Here’s an example: We humans can see better than we can smell. Meanwhile, our dogs can smell better than they can see. Why? Our ancestors thousands of years ago almost certainly relied on sight more than smell to survive—and vice versa with our furry friends. How much of your brain do you think is devoted to vision? Take a guess. And keep in mind that the brain has many functions outside of vision. Five percent? Ten percent? Twenty-five percent?

The answer is 50 percent.

A full half of your brain is devoted to one job: visual perception. So, right off the bat, your brain is biased toward visual cues over other sensory inputs. Then it gets even more intense.

Look up from this page for a minute and keep your head and eyes facing straight ahead. You just experienced your “field of view”: the extent of the observable world that is possible for you to see at any moment in time. For humans who have two functioning eyes, that field of view is about 200 degrees. So if you were to draw a big 360-degree circle around yourself, you can perceive a little more than half of that range. And the place where you have the best acuity is right smack at the center of your field of view. This little wedge is the only region where we have 20/20 vision. And when I say “little,” I mean little. Out of those 200 degrees that you can perceive, you have high visual acuity in just two of them.

Try this: Take both of your arms and extend them out in front of you. Now hold up both thumbs so they are side by side, touching. The width of your two thumbnails next to each other is roughly two degrees. That’s it—that’s the narrow little slice of your visual field that has high acuity. If you don’t believe me, try gradually moving your thumbs apart, while keeping your eyes steady. Very quickly you’ll notice that things get fuzzy. To keep both thumbs crisp and clear, you have to dart your eyes back and forth, which is basically rapidly shifting your field of view, again and again, so that each thumb is briefly in the center again.

Those two degrees of high visual acuity you have? They rely on 50 percent of the cells in your brain’s visual cortex. The reason I’m mentioning this is to illustrate exactly how much bias there really is in your brain, all the time, no matter what you’re doing: your brain is biased toward visual information. And it’s even more biased toward that tiny slice of your visual field. Whatever’s in those precious two degrees is going to have a massive overrepresentation in your brain.

Representation of your body in your brain is also highly biased. You won’t be all that surprised to learn that we have many more neurons devoted to tactile sensation on our fingertips compared to the forearm. Which would you rather use to feel the soft fur of a cute bunny, your fingertips or your arm? Reach out right now and touch something textured—a blanket, your sweater, anything. Stroke it with the back of your hand; then stroke it with your fingertips. Notice the difference. This is you having direct contact with one of your brain’s “biases.” Many more neurons are involved and firing as your fingertips touch your sweater compared to other parts of your hands or arms.

These built-in structural biases we have in the brain are essential. They were born out of the evolutionary pressures endured by our ancestors to advantage their survival. We rely on them all the time: think of moving your eyes to the doorway to check who’s coming in. Our gaze and our attention are tightly yoked, like dancing partners always in step. Moving our gaze is often how we direct attention and how we show others (including your dog) where our attention is. Eye gaze is an incredibly powerful social cue.

However, having your eyes somewhere doesn’t guarantee that your attention is there too or that information processing will be successful—think about the last time you zoned out in the middle of a conversation. In other words: you could be petting that bunny without really feeling the soft fur; you could be looking at your child’s face without hearing what he’s saying. Why? Because inside your own brain, there is a continuous battle unfolding over which information gets processed versus which gets suppressed. And attention is the powerful force that can tip the scale.

[image: image]

Your Brain Is a War Zone and Attention Rigs the Fight

The brain is a war zone where neurons, nodes (clusters of neurons), and networks (interconnected nodes, like a subway map with hubs) compete for prominence, fighting to suppress each other’s activity. Sometimes they form alliances, enhancing each other’s activity; other times they go to war with each other. Nodes can exert more influence than individual neurons, and even more so when they link up into networks, like a national political party opening offices across the country, solidifying its influence into a coherent message and strong collective action. There are multiple networks warring for prominence in your brain at any moment in time.

Forget the myth that you only use 10 percent of your brain. One hundred percent of your brain is active right now, with all of its 86 billion neurons—organized into nodes and networks—coordinating, enhancing, and suppressing each other. As the activity of one network goes up, another’s is tamped down. This is mostly a very good thing! If the network activity tied to moving your hand in an upward direction didn’t suppress network activity for downward movement, you would not be able to move your hand. In fact, this is the kind of thing that can happen with certain neurodegenerative diseases that impair cognition, movement, vision, and more—neurons lose their clear marching orders and stop coordinating the way they’re supposed to.

In the brain wars, we want to have definitive winners and losers in the moment-to-moment dynamics of brain function. This allows us to do everything from moving our bodies to pursuing certain lines of thought and not others.

In my lab, we use complex visual items like faces and scenes to explore perception and attention. Faces are special. There is a unique electrical brain signature that we can index by putting electrodes on your scalp. Our recording equipment reliably picks it up 170 milliseconds after you are shown an image of a human face. And the amplitude of the signal—in other words, the voltage that is produced by the sheer number of neurons that fire together in response to the face—is high. It’s a strong, reliable brain signature. We call it the N170.

If I were to show you the image of a face while recording the ongoing electrical activity in your brain, I’d see a strong N170 from you. If I showed you a second face half a second later, I’d see another strong N170. But if I showed you two faces at the same time, the N170 would suddenly drop to being smaller in amplitude. It immediately shrinks and weakens.

That seems very strange—why would more visual information lead to a smaller brain response? Answer: the brain wars! The groups of neurons processing each face suppress each other. We get a weaker signal because the faces are in competition for our neural activity. As a result, neither face gets processed well.

So what? Well, consider the consequences for our experience of the world: the amount of neural activity determines the richness of the perceptual experience we have. Our ability to perceive details, or act based on what we perceive, is tied to the activity of our perceptual neurons. Think of the last Zoom call you were on. If it was a call with one other person, you probably had a sharp read on their expressions, their appearance. But if you had a fifteen-person meeting, it might have felt both fuzzy and overwhelming. With more faces, there will be even more inhibition driving down and compromising the richness of your perception. And this is true for anything—not just faces. Everything around us is competing for brain activity at all times.

This is where attention becomes the superhero.

Let’s come back to those two faces. This time, I tell you to pay attention to the face on the left. You aren’t allowed to move your eyes—keep them perfectly still while shifting your attention to the left face. What we’d see in the lab is that even though there are still two faces on the screen, and nothing has changed, you will be much better at perceiving and reporting back information regarding the left face. Paying attention to the face boosts the activity of the corresponding neurons, and more activity means more richness of perception. It won the fight! And attention is what determined the winner.

Here’s the recap: attention biases brain activity. It gives a competitive advantage to the information it selects. Whatever it is you pay attention to will have more neural activity associated with it. Your attention, quite literally, alters the functioning of your brain at the cellular level. It truly is a superpower.

Attention Is Not Just One Thing

So far I’ve been talking about attention as if it were a single brain system—one that you can direct somewhere to selectively enhance information processing. But this is only one form of attention. There are actually three subsystems that work together to allow us to fluidly and successfully function in our complex world.

The Flashlight

Your attention can be like a flashlight. Where you point it becomes brighter, highlighted, more salient. Whatever’s not in the flashlight’s beam? That
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