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			The Habit Loop

			How Habits Work

			I.

			In the fall of 1993, a man who would upend much of what we know about habits walked into a laboratory in San Diego for a scheduled appointment. He was elderly, a shade over six feet tall, and neatly dressed in a blue button-down shirt. His thick white hair would have inspired envy at any fiftieth high school reunion. Arthritis caused him to limp slightly as he paced the laboratory’s hallways, and he held his wife’s hand, walking slowly, as if unsure about what each new step would bring.

			About a year earlier, Eugene Pauly, or “E.P.” as he would come to be known in medical literature, had been at home in Playa del Rey, preparing for dinner, when his wife mentioned that their son, Michael, was coming over.

			“Who’s Michael?” Eugene asked.			

			“Your child,” said his wife, Beverly. “You know, the one we raised?”

			Eugene looked at her blankly. “Who is that?” he asked.

			The next day, Eugene started vomiting and writhing with stomach cramps. Within twenty-four hours, his dehydration was so pronounced that a panicked Beverly took him to the emergency room. His temperature started rising, hitting 105 degrees as he sweated a yellow halo of perspiration onto the hospital’s sheets. He became delirious, then violent, yelling and pushing when nurses tried to insert an IV into his arm. Only after sedation was a physician able to slide a long needle between two vertebra in the small of his back and extract a few drops of cerebrospinal fluid.

			The doctor performing the procedure sensed trouble immediately. The fluid surrounding the brain and spinal nerves is a barrier against infection and injury. In healthy individuals, it is clear and quick flowing, moving with an almost silky rush through a needle. The sample from Eugene’s spine was cloudy and dripped out sluggishly, as if filled with microscopic grit. When the results came back from the laboratory, Eugene’s physicians learned why he was ill: He was suffering from viral encephalitis, a disease caused by a relatively harmless virus that produces cold sores, fever blisters, and mild infections on the skin. In rare cases, however, the virus can make its way into the brain, inflicting catastrophic damage as it chews through the delicate folds of tissue where our thoughts, dreams—and according to some, souls—reside.

			Eugene’s doctors told Beverly there was nothing they could do to counter the damage already done, but a large dose of antiviral drugs might prevent it from spreading. Eugene slipped into a coma and for ten days was close to death. Gradually, as the drugs fought the disease, his fever receded and the virus disappeared. When he finally awoke, he was weak and disoriented and couldn’t swallow properly. He couldn’t form sentences and would sometimes gasp, as if he had momentarily forgotten how to breathe. But he was alive.

			Eventually, Eugene was well enough for a battery of tests. The doctors were amazed to find that his body—including his nervous system—appeared largely unscathed. He could move his limbs and was responsive to noise and light. Scans of his head, though, revealed ominous shadows near the center of his brain. The virus had destroyed an oval of tissue close to where his cranium and spinal column met. “He might not be the person you remember,” one doctor warned Beverly. “You need to be ready if your husband is gone.”

			Eugene was moved to a different wing of the hospital. Within a week, he was swallowing easily. Another week, and he started talking normally, asking for Jell-O and salt, flipping through television channels and complaining about boring soap operas. By the time he was discharged to a rehabilitation center five weeks later, Eugene was walking down hallways and offering nurses unsolicited advice about their weekend plans.

			“I don’t think I’ve ever seen anyone come back like this,” a doctor told Beverly. “I don’t want to raise your hopes, but this is amazing.”

			Beverly, however, remained concerned. In the rehab hospital it became clear that the disease had changed her husband in unsettling ways. Eugene couldn’t remember which day of the week it was, for instance, or the names of his doctors and nurses, no matter how many times they introduced themselves. “Why do they keep asking me all these questions?” he asked Beverly one day after a physician left his room. When he finally returned home, things got even stranger. Eugene didn’t seem to remember their friends. He had trouble following conversations. Some mornings, he would get out of bed, walk into the kitchen, cook himself bacon and eggs, then climb back under the covers and turn on the radio. Forty minutes later, he would do the same thing: get up, cook bacon and eggs, climb back into bed, and fiddle with the radio. Then he would do it again.

			Alarmed, Beverly reached out to specialists, including a researcher at the University of California, San Diego, who specialized in memory loss. Which is how, on a sunny fall day, Beverly and Eugene found themselves in a nondescript building on the university’s campus, holding hands as they walked slowly down a hallway. They were shown into a small exam room. Eugene began chatting with a young woman who was using a computer.

			“Having been in electronics over the years, I’m amazed at all this,” he said, gesturing at the machine she was typing on. “When I was younger, that thing would have been in a couple of six-foot racks and taken up this whole room.”

			The woman continued pecking at the keyboard. Eugene chuckled.

			“That is incredible,” he said. “All those printed circuits and diodes and triodes. When I was in electronics, there would have been a couple of six-foot racks holding that thing.”

			A scientist entered the room and introduced himself. He asked Eugene how old he was.

			“Oh, let’s see, fifty-nine or sixty?” Eugene replied. He was seventy-one years old.

			The scientist started typing on the computer. Eugene smiled and pointed at it. “That is really something,” he said. “You know, when I was in electronics there would have been a couple of six-foot racks holding that thing!”

			The scientist was fifty-two-year-old Larry Squire, a professor who had spent the past three decades studying the neuroanatomy of memory. His specialty was exploring how the brain stores events. His work with Eugene, however, would soon open a new world to him and hundreds of other researchers who have reshaped our understanding of how habits function. Squire’s studies would show that even someone who can’t remember his own age or almost anything else can develop habits that seem inconceivably complex—until you realize that everyone relies on similar neurological processes every day. His and others’ research would help reveal the subconscious mechanisms that impact the countless choices that seem as if they’re the products of well-reasoned thought, but actually are influenced by urges most of us barely recognize or understand.

			By the time Squire met Eugene, he had already been studying images of his brain for weeks. The scans indicated that almost all the damage within Eugene’s skull was limited to a five-centimeter area near the center of his head. The virus had almost entirely destroyed his medial temporal lobe, a sliver of cells which scientists suspected was responsible for all sorts of cognitive tasks such as recall of the past and the regulation of some emotions. The completeness of the destruction didn’t surprise Squire—viral encephalitis consumes tissue with a ruthless, almost surgical, precision. What shocked him was how familiar the images seemed.

			Thirty years earlier, as a PhD student at MIT, Squire had worked alongside a group studying a man known as “H.M.,” one of the most famous patients in medical history. When H.M.—his real name was Henry Molaison, but scientists shrouded his identity throughout his life—was seven years old, he was hit by a bicycle and landed hard on his head. Soon afterward, he developed seizures and started blacking out. At sixteen, he had his first grand mal seizure, the kind that affects the entire brain; soon, he was losing consciousness up to ten times a day.

			By the time he turned twenty-seven, H.M. was desperate. Anticonvulsive drugs hadn’t helped. He was smart, but couldn’t hold a job. He still lived with his parents. H.M. wanted a normal existence. So he sought help from a physician whose tolerance for experimentation outweighed his fear of malpractice. Studies had suggested that an area of the brain called the hippocampus might play a role in seizures. When the doctor proposed cutting into H.M.’s head, lifting up the front portion of his brain, and, with a small straw, sucking out the hippocampus and some surrounding tissue from the interior of his skull, H.M. gave his consent.

			The surgery occurred in 1953, and as H.M. healed, his seizures slowed. Almost immediately, however, it became clear that his brain had been radically altered. H.M. knew his name and that his mother was from Ireland. He could remember the 1929 stock market crash and news reports about the invasion of Normandy. But almost everything that came afterward—all the memories, experiences, and struggles from most of the decade before his surgery—had been erased. When a doctor began testing H.M.’s memory by showing him playing cards and lists of numbers, he discovered that H.M. couldn’t retain any new information for more than twenty seconds or so.

			From the day of his surgery until his death in 2008, every person H.M. met, every song he heard, every room he entered, was a completely fresh experience. His brain was frozen in time. Each day, he was befuddled by the fact that someone could change the television channel by pointing a black rectangle of plastic at the screen. He introduced himself to his doctors and nurses over and over, dozens of times each day.

			“I loved learning about H.M., because memory seemed like such a tangible, exciting way to study the brain,” Squire told me. “I grew up in Ohio, and I can remember, in first grade, my teacher handing everyone crayons, and I started mixing all the colors together to see if it would make black. Why have I kept that memory, but I can’t remember what my teacher looked like? Why does my brain decide that one memory is more important than another?”

			When Squire received the images of Eugene’s brain, he marveled at how similar it seemed to H.M.’s. There were empty, walnut-sized chunks in the middle of both their heads. Eugene’s memory—just like H.M.’s—had been removed.

			As Squire began examining Eugene, though, he saw that this patient was different from H.M. in some profound ways. Whereas almost everyone knew within minutes of meeting H.M. that something was amiss, Eugene could carry on conversations and perform tasks that wouldn’t alert a casual observer that anything was wrong. The effects of H.M.’s surgery had been so debilitating that he was institutionalized for the remainder of his life. Eugene, on the other hand, lived at home with his wife. H.M. couldn’t really carry on conversations. Eugene, in contrast, had an amazing knack for guiding almost any discussion to a topic he was comfortable talking about at length, such as satellites—he had worked as a technician for an aerospace company—or the weather.

			Squire started his exam of Eugene by asking him about his youth. Eugene talked about the town where he had grown up in central California, his time in the merchant marines, a trip he had taken to Australia as a young man. He could remember most of the events in his life that had occurred prior to about 1960. When Squire asked about later decades, Eugene politely changed the topic and said he had trouble recollecting some recent events.

			Squire conducted a few intelligence tests and found that Eugene’s intellect was still sharp for a man who couldn’t remember the last three decades. What’s more, Eugene still had all the habits he had formed in his youth, so whenever Squire gave him a cup of water or complimented him on a particularly detailed answer, Eugene would thank him and offer a compliment in return. Whenever someone entered the room, Eugene would introduce himself and ask about their day.

			But when Squire asked Eugene to memorize a string of numbers or describe the hallway outside the laboratory’s door, the doctor found his patient couldn’t retain any new information for more than a minute or so. When someone showed Eugene photos of his grandchildren, he had no idea who they were. When Squire asked if he remembered getting sick, Eugene said he had no recollection of his illness or the hospital stay. In fact, Eugene almost never recalled that he was suffering from amnesia. His mental image of himself didn’t include memory loss, and since he couldn’t remember the injury, he couldn’t conceive of anything being wrong.

			In the months after meeting Eugene, Squire conducted experiments that tested the limits of his memory. By then, Eugene and Beverly had moved from Playa del Rey to San Diego to be closer to their daughter, and Squire often visited their home for his exams. One day, Squire asked Eugene to sketch a layout of his house. Eugene couldn’t draw a rudimentary map showing where the kitchen or bedroom was located. “When you get out of bed in the morning, how do you leave your room?” Squire asked.

			“You know,” Eugene said, “I’m not really sure.”

			Squire took notes on his laptop, and as the scientist typed, Eugene became distracted. He glanced across the room and then stood up, walked into a hallway, and opened the door to the bathroom. A few minutes later, the toilet flushed, the faucet ran, and Eugene, wiping his hands on his pants, walked back into the living room and sat down again in his chair next to Squire. He waited patiently for the next question.

			At the time, no one wondered how a man who couldn’t draw a map of his home was able to find the bathroom without hesitation. But that question, and others like it, would eventually lead to a trail of discoveries that has transformed our understanding of habits’ power. It would help spark a scientific revolution that today involves hundreds of researchers who are learning, for the first time, to understand all the habits that influence our lives.

			As Eugene sat at the table, he looked at Squire’s laptop.

			“That’s amazing,” he said, gesturing at the computer. “You know, when I was in electronics, there would have been a couple of six-foot racks holding that thing.”

			

			● ● ●

			In the first few weeks after they moved into their new house, Beverly tried to take Eugene outside each day. The doctors had told her that it was important for him to get exercise, and if Eugene was inside too long he drove Beverly crazy, asking her the same questions over and over in an endless loop. So each morning and afternoon, she took him on a walk around the block, always together and always along the same route.

			The doctors had warned Beverly that she would need to monitor Eugene constantly. If he ever got lost, they said, he would never be able to find his way home. But one morning, while she was getting dressed, Eugene slipped out the front door. He had a tendency to wander from room to room, so it took her a while to notice he was gone. When she did, she became frantic. She ran outside and scanned the street. She couldn’t see him. She went to the neighbors’ house and pounded on the windows. Their homes looked similar—maybe Eugene had become confused and had gone inside? She ran to the door and rang the bell until someone answered. Eugene wasn’t there. She sprinted back to the street, running up the block, screaming Eugene’s name. She was crying. What if he had wandered into traffic? How would he tell anyone where he lived? She had been outside for fifteen minutes already, looking everywhere. She ran home to call the police.

			When she burst through the door, she found Eugene in the living room, sitting in front of the television watching the History Channel. Her tears confused him. He didn’t remember leaving, he said, didn’t know where he’d been, and couldn’t understand why she was so upset. Then Beverly saw a pile of pinecones on the table, like the ones she’d seen in a neighbor’s yard down the street. She came closer and looked at Eugene’s hands. His fingers were sticky with sap. That’s when she realized that Eugene had gone for a walk by himself. He had wandered down the street and collected some souvenirs.

			And he had found his way home.

			Soon, Eugene was going for walks every morning. Beverly tried to stop him, but it was pointless.

			“Even if I told him to stay inside, he wouldn’t remember a few minutes later,” she told me. “I followed him a few times to make sure he wouldn’t get lost, but he always came back.” Sometimes he would return with pinecones or rocks. Once he came back with a wallet; another time with a puppy. He never remembered where they came from.

			When Squire and his assistants heard about these walks, they started to suspect that something was happening inside Eugene’s head that didn’t have anything to do with his conscious memory. They designed an experiment. One of Squire’s assistants visited the house one day and asked Eugene to draw a map of the block where he lived. He couldn’t do it. How about where his house was located on the street, she asked. He doodled a bit, then forgot the assignment. She asked him to point out which doorway led to the kitchen. Eugene looked around the room. He didn’t know, he said. She asked Eugene what he would do if he were hungry. He stood up, walked into the kitchen, opened a cabinet, and took down a jar of nuts.

			Later that week, a visitor joined Eugene on his daily stroll. They walked for about fifteen minutes through the perpetual spring of Southern California, the scent of oleanders heavy in the air. Eugene didn’t say much, but he always led the way and seemed to know where he was going. He never asked for directions. As they rounded the corner near his house, the visitor asked Eugene where he lived. “I don’t know, exactly,” he said. Then he walked up his sidewalk, opened his front door, went into the living room, and turned on the television.

			It was clear to Squire that Eugene was absorbing new information. But where inside his brain was that information residing? How could someone find a jar of nuts when he couldn’t say where the kitchen was located? Or find his way home when he had no idea which house was his? How, Squire wondered, were new patterns forming inside Eugene’s damaged brain?

			II.

			Within the building that houses the Brain and Cognitive Sciences department of the Massachusetts Institute of Technology are laboratories that contain what, to the casual observer, look like dollhouse versions of surgical theaters. There are tiny scalpels, small drills, and miniature saws less than a quarter inch wide attached to robotic arms. Even the operating tables are tiny, as if prepared for child-sized surgeons. The rooms are always kept at a chilly sixty degrees because a slight nip in the air steadies researchers’ fingers during delicate procedures. Inside these laboratories, neurologists cut into the skulls of anesthetized rats, implanting tiny sensors that can record the smallest changes inside their brains. When the rats wake, they hardly seem to notice that there are now dozens of microscopic wires arrayed, like neurological spider webs, inside their heads.

			These laboratories have become the epicenter for a quiet revolution in the science of habit formation, and the experiments unfolding here explain how Eugene—as well as you, me, and everyone else—developed the behaviors necessary to make it through each day. The rats in these labs have illuminated the complexity that occurs inside our heads whenever we do something as mundane as brush our teeth or back the car out of the driveway. And for Squire, these laboratories helped explain how Eugene managed to learn new habits.

			When the MIT researchers started working on habits in the 1990s—at about the same time that Eugene came down with his fever—they were curious about a nub of neurological tissue known as the basal ganglia. If you picture the human brain as an onion, composed of layer upon layer of cells, then the outside layers—those closest to the scalp—are generally the most recent additions from an evolutionary perspective. When you dream up a new invention or laugh at a friend’s joke, it’s the outside parts of your brain at work. That’s where the most complex thinking occurs.

			Deeper inside the brain and closer to the brain stem—where the brain meets the spinal column—are older, more primitive structures. They control our automatic behaviors, such as breathing and swallowing, or the startle response we feel when someone leaps out from behind a bush. Toward the center of the skull is a golf ball–sized lump of tissue that is similar to what you might find inside the head of a fish, reptile, or mammal. This is the basal ganglia, an oval of cells that, for years, scientists didn’t understand very well, except for suspicions that it played a role in diseases such as Parkinson’s.

			In the early 1990s, the MIT researchers began wondering if the basal ganglia might be integral to habits as well. They noticed that animals with injured basal ganglia suddenly developed problems with tasks such as learning how to run through mazes or remembering how to open food containers. They decided to experiment by employing new micro-technologies that allowed them to observe, in minute detail, what was occurring within the heads of rats as they performed dozens of routines. In surgery, each rat had what looked like a small joystick and dozens of tiny wires inserted into its skull. Afterward, the animal was placed into a T-shaped maze with chocolate at one end.
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			The maze was structured so that each rat was positioned behind a partition that opened when a loud click sounded. Initially, when a rat heard the click and saw the partition disappear, it would usually wander up and down the center aisle, sniffing in corners and scratching at walls. It appeared to smell the chocolate, but couldn’t figure out how to find it. When it reached the top of the T, it often turned to the right, away from the chocolate, and then wandered left, sometimes pausing for no obvious reason. Eventually, most animals discovered the reward. But there was no discernible pattern in their meanderings. It seemed as if each rat was taking a leisurely, unthinking stroll.

			The probes in the rats’ heads, however, told a different story. While each animal wandered through the maze, its brain—and in particular, its basal ganglia—worked furiously. Each time a rat sniffed the air or scratched a wall, its brain exploded with activity, as if analyzing each new scent, sight, and sound. The rat was processing information the entire time it meandered.

			The scientists repeated their experiment, again and again, watching how each rat’s brain activity changed as it moved through the same route hundreds of times. A series of shifts slowly emerged. The rats stopped sniffing corners and making wrong turns. Instead, they zipped through the maze faster and faster. And within their brains, something unexpected occurred: As each rat learned how to navigate the maze, its mental activity decreased. As the route became more and more automatic, each rat started thinking less and less.

			It was as if the first few times a rat explored the maze, its brain had to work at full power to make sense of all the new information. But after a few days of running the same route, the rat didn’t need to scratch the walls or smell the air anymore, and so the brain activity associated with scratching and smelling ceased. It didn’t need to choose which direction to turn, and so decision-making centers of the brain went quiet. All it had to do was recall the quickest path to the chocolate. Within a week, even the brain structures related to memory had quieted. The rat had internalized how to sprint through the maze to such a degree that it hardly needed to think at all.

			But that internalization—run straight, hang a left, eat the chocolate—relied upon the basal ganglia, the brain probes indicated. This tiny, ancient neurological structure seemed to take over as the rat ran faster and faster and its brain worked less and less. The basal ganglia was central to recalling patterns and acting on them. The basal ganglia, in other words, stored habits even while the rest of the brain went to sleep.

			To see this capacity in action, consider this graph, which shows activity within a rat’s skull as it encounters the maze for the first time. Initially, the brain is working hard the entire time:
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			After a week, once the route is familiar and the scurrying has become a habit, the rat’s brain settles down as it runs through the maze:
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			This process—in which the brain converts a sequence of actions into an automatic routine—is known as “chunking,” and it’s at the root of how habits form. There are dozens—if not hundreds—of behavioral chunks that we rely on every day. Some are simple: You automatically put toothpaste on your toothbrush before sticking it in your mouth. Some, such as getting dressed or making the kids’ lunch, are a little more complex.

			Others are so complicated that it’s remarkable a small bit of tissue that evolved millions of years ago can turn them into habits at all. Take the act of backing your car out of the driveway. When you first learned to drive, the driveway required a major dose of concentration, and for good reason: It involves opening the garage, unlocking the car door, adjusting the seat, inserting the key in the ignition, turning it clockwise, moving the rearview and side mirrors and checking for obstacles, putting your foot on the brake, moving the gearshift into reverse, removing your foot from the brake, mentally estimating the distance between the garage and the street while keeping the wheels aligned and monitoring for oncoming traffic, calculating how reflected images in the mirrors translate into actual distances between the bumper, the garbage cans, and the hedges, all while applying slight pressure to the gas pedal and brake, and, most likely, telling your passenger to please stop fiddling with the radio.

			Nowadays, however, you do all of that every time you pull onto the street with hardly any thought. The routine occurs by habit.

			Millions of people perform this intricate ballet every morning, unthinkingly, because as soon as we pull out the car keys, our basal ganglia kicks in, identifying the habit we’ve stored in our brains related to backing an automobile into the street. Once that habit starts unfolding, our gray matter is free to quiet itself or chase other thoughts, which is why we have enough mental capacity to realize that Jimmy forgot his lunchbox inside.

			Habits, scientists say, emerge because the brain is constantly looking for ways to save effort. Left to its own devices, the brain will try to make almost any routine into a habit, because habits allow our minds to ramp down more often. This effort-saving instinct is a huge advantage. An efficient brain requires less room, which makes for a smaller head, which makes childbirth easier and therefore causes fewer infant and mother deaths. An efficient brain also allows us to stop thinking constantly about basic behaviors, such as walking and choosing what to eat, so we can devote mental energy to inventing spears, irrigation systems, and, eventually, airplanes and video games.

			But conserving mental effort is tricky, because if our brains power down at the wrong moment, we might fail to notice something important, such as a predator hiding in the bushes or a speeding car as we pull onto the street. So our basal ganglia have devised a clever system to determine when to let habits take over. It’s something that happens whenever a chunk of behavior starts or ends.

			To see how it works, look closely at the graph of the rat’s neurological habit again. Notice that brain activity spikes at the beginning of the maze, when the rat hears the click before the partition starts moving, and again at the end, when it finds the chocolate.
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			Those spikes are the brain’s way of determining when to cede control to a habit, and which habit to use. From behind a partition, for instance, it’s difficult for a rat to know if it’s inside a familiar maze or an unfamiliar cupboard with a cat lurking outside. To deal with this uncertainty, the brain spends a lot of effort at the beginning of a habit looking for something—a cue—that offers a hint as to which pattern to use. From behind a partition, if a rat hears a click, it knows to use the maze
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			Afterword

			When The Power of Habit was published ten years ago, I had a guilty secret. I had convinced my publisher—and myself—that my sole goal in writing this book was to explain the emerging science of habit formation, and to illuminate recent discoveries regarding why we do what we do and how we might go about changing those behaviors.

			But the truth is, I had a second, private, more selfish objective: I was also interested in getting smart people to give me free advice. I had bad habits, you see. I had trouble forcing myself to exercise. I ate unhealthy food. When I was stressed or in a foul mood, I was prone to snapping at my wife. I worked too much and slept too little, wasted time watching television instead of talking to my family. These weren’t patterns I was proud of. I wanted to jog, eat salads instead of hamburgers, be more productive, kinder, and more loving. I wanted to do all those things automatically. I wanted to be a better person. I just didn’t know how.

			As I developed the idea for this book, it occurred to me that writing about habits would be the perfect excuse to call some of the world’s leading experts—neurologists, psychologists, other people with numerous scientific degrees—and convince them to spend some of their time telling me how to change. It was a life-improvement strategy camouflaged as reporting, I guess you could say.

			And so, for two years, I made phone calls and read studies and typed paragraphs, and eventually I delivered a manuscript to my publisher. I wasn’t certain if readers would like what I’d written—publishing is a truly unpredictable business—but, at the very least, I had learned a lot about changing myself from the experience of writing it.

			Then the book was published, and emails started arriving from readers, and I began thinking there might be more going on than just my own self-improvement.

			

			● ● ●

			The morning David Byrd was attacked—the day when, at the age of twenty-five, everything in his life suddenly changed—the sky was cloudless and beautiful. He was paddle boarding with his father in Hawaii, the water turquoise and clear. Then, unexpectedly, something bumped against his board. David fell into the water and his father screamed, and as David scrambled back onto the board, wondering why his dad was yelling, he glanced over his shoulder and saw his right calf inside a tiger shark’s jaws. Then the jaws snapped shut.

			He had once heard you’re supposed to punch an attacking shark, so that’s what he did, whacking his fist against the shark’s snout as it began dragging him out to sea. But it’s hard to aim accurately when your leg is in a shark’s mouth, and so he ended up mostly punching its mouth and teeth, thereby severing every tendon in his right hand. Then he felt his leg snap, like a breadstick, and watched the shark swim away with his foot, ankle, and calf.

			I’m going to die, David thought as he bobbed in the water. His father—his poor father!—was losing his mind, screaming for help and telling David to remain calm. “I love you,” David yelled back. “Thank you for being such a good dad.” And then—it felt like it happened immediately, but David later found out he had floated for ten minutes or so—there were two guys pulling him into a canoe, tying a tourniquet with a surfboard leash, and furiously paddling back to shore. It vaguely occurred to him, as the first tendrils of pain began seeping into his consciousness, that he was in a profound shock. It would last for months.

			I received David’s email in 2019, seven years after The Power of Habit had been published. By then, I had received a number of notes—24,984 as I write this—from readers with questions, or suggestions, or who wanted to tell me about their experiences and how their habits had changed after reading the book. I was moved by each letter, because so many of them, like David’s, indicated the author had found some small degree of solace from The Power of Habit. “I’ve historically been a very productive person,” David wrote to me. Before the shark attack, he explained, he had led a team at a software company while working for a venture capital company on the side. Then came this accident, which took his leg and destroyed his right hand, and was followed by a long period of recovery, depression, and dark feelings he found hard to understand or control. “The last year has been an exploration of how to overcome the physical, emotional, and motivational hurdles,” he wrote. “Your book was quite helpful.”

			David’s note was particularly surprising because, to be honest, I had never really thought about how my writing might help someone, say, recovering from a devastating injury. Why had this book, instead of so many others he could have read, connected with him? I asked David if I could call to learn more. When we talked, he explained that learning about the neurology of habits hadn’t done all that much to aid his physical recovery; that was all pure sweat and pain and determination. But understanding the science of habit formation had helped him figure out what was going on inside his head as he worked out how to live with these injuries, as well as a new concept of himself as someone caught in a terrible ordeal.

			For months after the attack, even after he had moved back home with his parents, he had trouble finding motivation for even the smallest things, from cleaning his room to going outside. He had survived an improbable brush with death, “and I sort of felt, why should I have to do anything hard or annoying anymore?” he told me. “Why not just do things that are purely enjoyable?” It was a kind of depression, he realized, and he felt powerless against it. He would sit in front of the dishwasher, unable to make himself put a used cereal bowl inside because it all felt so meaningless. He’d simply have to take it out, and then reload it again tomorrow. “It was like all my habits and instincts, even the simplest ones, were gone,” he said. “I knew I wanted to live. I didn’t want to die. But I didn’t know how to live anymore. I couldn’t figure out why all these things that had been so easy before suddenly felt so hard.”

			One day, his mother sat him down and said she was concerned. It wasn’t his lethargy that was worrying her; it was, she said, that he was becoming a bit of a jerk. He was negative all the time. She cooked for him, took him to rehab, listened to his complaints, and all she got in return was rudeness, criticism, and pessimism. “She was like, ‘You’re becoming a real dick,’ ” David said. “When your mom calls you a dick, it’s a pretty good wake-up call.”

			

			—

			David had read the book by then, and had been thinking about the habit loop in his physical recovery, focusing on cues and rewards to help him in the rehab gym. After doing his morning exercises with a therapist, he treated himself to a long shower and a smoothie. When he pushed himself to take five extra steps, he let himself watch television afterward, guilt free. He had started going into the office a bit and rewarding himself with a coffee on the way to work. But when it came to mental habits—his impulse to complain, to focus on the negative, to become annoyed with the barista taking too long to prepare his half-caf latte—he found change a lot harder to achieve.

			So he began to see how far he could push these experiments with cues and rewards. By now, a year had passed since the shark attack; he had long meant to send thank-you cards to the lifeguards who had saved his life. One morning, before leaving for work, he sat down and scribbled a note: “I just wanted to say thanks, and let you know that I will try, today and every day, to be as kind to others as you were to me.” He left the house, put the card in a mailbox, and stopped to order coffee on his way to work. The barista that morning was new. She messed up his order twice while he stood there, increasingly late for a meeting, crutches rubbing against his sore armpits. Normally, this would have made him crazy. Today, he hardly noticed.

			He did the same thing the next day: a note to one of the doctors who had repaired his hand, then to work, and a relatively uneventful day with no emotional upheavals, which for him was extraordinary. It wasn’t that he felt happy. Just calm. He continued with the cards each morning, and then, once he had run out of people to write to, he began thanking people he saw. The barista. His mom. He congratulated a coworker for a particularly good memo. He developed a rule: As soon as a compliment entered his head, the moment an opportunity for gratitude occurred to him, he acted on it. “Every time I felt thankful, I expressed it right away,” he said. “And whenever I felt a darkness coming on, if I thought about the things I was grateful for, it would go away.” Writing thank-you letters and showing his appreciation had become an almost accidental keystone habit, a trigger for a chain reaction that expanded to touch almost every aspect of how he felt and acted each day. “It was like thinking about gratitude could push the depression away,” he told me. “It was weird.”

			

			● ● ●

			In the decade since The Power of Habit was published, there’s been an explosion of fascinating research looking at mental habits and, in particular, habitual behaviors like gratitude. In one study published in 2016, for instance, researchers at Indiana University scrutinized 293 people who had come to the university’s mental health offices to seek counseling. All of the participants received therapy; in addition, the researchers instructed a third of them “to write one letter of gratitude to another person each week, for three weeks.” Another group was instructed to write introspectively, about their deepest thoughts and experiences. A third group was not assigned any writing tasks.

			Twelve weeks later, when the researchers polled all the participants, they found the gratitude letter writers “reported significantly better mental health” and, on tests of well-being, indicated they had improved up to twice as fast as the other groups. This was particularly interesting because, in most cases, the letter writers had never sent their letters. They had simply scribbled their gratefulness and then set the cards aside.

			Why had this gratitude habit proved so powerful? The researchers began examining the letters and discovered they tended to “use a greater proportion of ‘we’ words and positive emotion words, and a lower percentage of negative emotion words,” when compared to the writings of the introspective group. What’s more, when the researchers looked at the neurological activity of the grateful letter writers, they found “greater neural sensitivity in the medial prefrontal cortex, a brain area associated with learning and decision making.” In other words, developing a habit of writing grateful notes had put the letter writers into positive mind-sets, had reminded them of how many friends surrounded them, had activated those parts of their brains that made it easier to make decisions and act.

			In the past decade, we’ve learned a lot about how mental habits function, and have found that, much like physical habits, they are ruled by the cue-routine-reward trinity of the habit loop. But the rewards offered by mental habits are unique because they aren’t prizes we touch or taste but, rather, emotions we feel: The sense of gratitude that comes from thanking someone else. The feeling of accomplishment from taking a measure of control over our lives. “It felt like I was giving my accident meaning when I wrote those letters,” David told me. “This crazy, tragic thing had happened to me, and it was so easy to become bitter, to wonder, why me?

			“But then I wrote those letters and they kind of changed the story in my head,” he said. “I gave this terrible thing a different interpretation. It wasn’t about life being unfair. It was about how all these people loved me so much. I chose the reward to give myself and chose how I saw the world. I learned to control my brain, which feels incredible.”

			

			—

			This, for me, is the most powerful lesson from The Power of Habit: We have so much more power than we think. Power to influence our thoughts, our emotions, and how we see the world. We have so much control over our own minds.

			When I started writing this book, I was accustomed to thinking of habits as behaviors and actions. I would ask the experts I interviewed: How can I make myself exercise more regularly? How do I eat less?

			But the most powerful habits, I’ve come to understand from reporting and receiving letters from readers like David, are the small, mental choices we make, the patterns that occur completely within our heads. When we reframe a trauma as a lesson, when we forgive ourselves for a momentary lapse or awkwardness, when we choose to apply empathy to someone else’s suffering—at those moments we receive the most profound kind of reward: the self-esteem that comes from being our best self.

			Over the past two years, the world has lived through a pandemic that is, in many ways, one of the largest, and most tragic, habit experiments in human history. Many of our daily cues have been upended. We have been forced to confront loss and grief and fear in ways that challenge our daily routines, as well as our emotional fortitude. The rewards that previously drove our behaviors—a coffee on the way to work, a kind word from a colleague in the hallway, seeing a friend unexpectedly on the street—can no longer be taken for granted.

			What’s more, as the world reopens, many of us are finding that we’ve changed in unexpected ways. We’ve become more attuned to the importance of community, of helping one another, of living by our values rather than the judgments of others or material rewards. We are relearning what Aristotle once told his students, that ethics—our capacity to make moral choices—are rooted in our habits. “We are what we repeatedly do,” he argued. “Excellence is not an act, but a habit.”

			I, too, have changed during these past few years. I’ve left a job so I can focus on writing books, moved from one coast to another, learned to surf and resolved to abandon a lifestyle that included too many airplanes and too few dinners with my kids. But the most powerful shifts, I find, have been the small, habitual ones: Remembering to feel grateful, refusing to pull out my phone simply because I am bored, choosing empathy when it is so easy to become angry, or disdainful, or remote.

			I thought the experts I interviewed for The Power of Habit would be my guides in learning to change. But I have learned far more from readers who have shared their stories with me. As the world has moved through challenges and transformations, I have relied on the lessons offered by David, and so many others, about how to confront hardship and tragedy. I am so grateful to you, and thankful that you have let me into your life. (If you contact me at charles@charlesduhigg.com, I promise I’ll write back.)

			Thank you for giving me so much more than I imagined, for continuing to show me how to aspire to a life full of meaning. Thank you for offering such wonderful rewards.

		

	
		
			Appendix

			A Reader’s Guide to Using These Ideas

			The difficult thing about studying the science of habits is that most people, when they hear about this field of research, want to know the secret formula for quickly changing any habit. If scientists have discovered how these patterns work, then it stands to reason that they must have also found a recipe for rapid change, right?

			If only it were that easy.

			It’s not that formulas don’t exist. The problem is that there isn’t one formula for changing habits. There are thousands.

			Individuals and habits are all different, and so the specifics of diagnosing and changing the patterns in our lives differ from person to person and behavior to behavior. Giving up cigarettes is different from curbing overeating, which is different from changing how you communicate with your spouse, which is different from how you prioritize tasks at work. What’s more, each person’s habits are driven by different cravings.

			As a result, this book doesn’t contain one prescription. Rather, I hoped to deliver something else: a framework for understanding how habits work and a guide to experimenting with how they might change. Some habits yield easily to analysis and influence. Others are more complex and obstinate, and require prolonged study. And for others, change is a process that never fully concludes.

			But that doesn’t mean it can’t occur. Each chapter in this book explains a different aspect of why habits exist and how they function. The framework described in this appendix is an attempt to distill, in a very basic way, the tactics that researchers have found for diagnosing and shaping habits within our own lives. This isn’t meant to be comprehensive. This is merely a practical guide, a place to start. And paired with deeper lessons from this book’s chapters, it’s a manual for where to go next.

			Change might not be fast and it isn’t always easy. But with time and effort, almost any habit can be reshaped.

			THE FRAMEWORK:

			
					Identify the routine

					Experiment with rewards

					Isolate the cue

					Have a plan

			

			STEP ONE: IDENTIFY THE ROUTINE

			The MIT researchers in chapter 1 discovered a simple neurological loop at the core of every habit, a loop that consists of three parts: a cue, a routine, and a reward.
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			To understand your own habits, you need to identify the components of your loops. Once you have diagnosed the habit loop of a particular behavior, you can look for ways to supplant old vices with new routines.

			As an example, let’s say you have a bad habit, like I did when I started researching this book, of going to the cafeteria and buying a chocolate chip cookie every afternoon. Let’s say this habit has caused you to gain a few pounds. In fact, let’s say this habit has caused you to gain exactly eight pounds, and that your wife has made a few pointed comments. You’ve tried to force yourself to stop—you even went so far as to put a Post-it on your computer that reads no more cookies.

			But every afternoon you manage to ignore that note, get up, wander toward the cafeteria, buy a cookie, and, while chatting with colleagues around the cash register, eat it. It feels good, and then it feels bad. Tomorrow, you promise yourself, you’ll muster the willpower to resist. Tomorrow will be different.

			But tomorrow the habit takes hold again.

			How do you start diagnosing and then changing this behavior? By figuring out the habit loop. And the first step is to identify the routine. In this cookie scenario—as with most habits—the routine is the most obvious aspect: It’s the behavior you want to change. Your routine is that you get up from your desk in the afternoon, walk to the cafeteria, buy a chocolate chip cookie, and eat it while chatting with friends. So that’s what you put into the loop:
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			Next, some less obvious questions: What’s the cue for this routine? Is it hunger? Boredom? Low blood sugar? That you need a break before plunging into another task?

			And what’s the reward? The cookie itself? The change of scenery? The temporary distraction? Socializing with colleagues? Or the burst of energy that comes from that blast of sugar?

			To figure this out, you’ll need to do a little experimentation.

			STEP TWO: EXPERIMENT WITH REWARDS

			Rewards are powerful because they satisfy cravings. But we’re often not conscious of the cravings that drive our behaviors. When the Febreze marketing team discovered that consumers desired a fresh scent at the end of a cleaning ritual, for example, they had found a craving that no one even knew existed. It was hiding in plain sight. Most cravings are like this: obvious in retrospect, but incredibly hard to see when we are under their sway.

			To figure out which cravings are driving particular habits, it’s useful to experiment with different rewards. This might take a few days, or a week, or longer. During that period, you shouldn’t feel any pressure to make a real change—think of yourself as a scientist in the data collection stage.

			On the first day of your experiment, when you feel the urge to go to the cafeteria and buy a cookie, adjust your routine so it delivers a different reward. For instance, instead of walking to the cafeteria, go outside, walk around the block, and then go back to your desk without eating anything. The next day, go to the cafeteria and buy a donut, or a candy bar, and eat it at your desk. The next day, go to the cafeteria, buy an apple, and eat it while chatting with your friends. Then, try a cup of coffee. Then, instead of going to the cafeteria, walk over to your friend’s office and gossip for a few minutes and go back to your desk.

			You get the idea. What you choose to do instead of buying a cookie isn’t important. The point is to test different hypotheses to determine which craving is driving your routine. Are you craving the cookie itself, or a break from work? If it’s the cookie, is it because you’re hungry? (In which case the apple should work just as well.) Or is it because you want the burst of energy the cookie provides? (And so the coffee should suffice.) Or are you wandering up to the cafeteria as an excuse to socialize, and the cookie is just a convenient excuse? (If so, walking to someone’s desk and gossiping for a few minutes should satisfy the urge.)

			As you test four or five different rewards, you can use an old trick to look for patterns: After each activity, jot down on a piece of paper the first three things that come to mind when you get back to your desk. They can be emotions, random thoughts, reflections on how you’re feeling, or just the first three words that pop into your head.
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			Then, set an alarm on your watch or computer for fifteen minutes. When it goes off, ask yourself: Do you still feel the urge for that cookie?

			The reason why it’s important to write down three things—even if they are meaningless words—is twofold. First, it forces a momentary awareness of what you are thinking or feeling. Just as Mandy, the nail biter in chapter 3, carried around a note card filled with hash marks to force her into awareness of her habitual urges, so writing three words forces a moment of attention. What’s more, studies show that writing down a few words helps in later recalling what you were thinking at that moment. At the end of the experiment, when you review your notes, it will be much easier to remember what you were thinking and feeling at that precise instant, because your scribbled words will trigger a wave of recollection.

			And why the fifteen-minute alarm? Because the point of these tests is to determine the reward you’re craving. If, fifteen minutes after eating a donut, you still feel an urge to get up and go to the cafeteria, then your habit isn’t motivated by a sugar craving. If, after gossiping at a colleague’s desk, you still want a cookie, then the need for human contact isn’t what’s driving your behavior.

			On the other hand, if fifteen minutes after chatting with a friend, you find it easy to get back to work, then you’ve identified the reward—temporary distraction and socialization—that your habit sought to satisfy.

			By experimenting with different rewards, you can isolate what you are actually craving, which is essential in redesigning the habit.
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			Once you’ve figured out the routine and the reward, what remains is identifying the cue.

			STEP THREE: ISOLATE THE CUE

			About a decade ago, a psychologist at the University of Western Ontario tried to answer a question that had bewildered social scientists for years: Why do some eyewitnesses of crimes misremember what they see, while other recall events accurately?

			The recollections of eyewitnesses, of course, are incredibly important. And yet studies indicate that eyewitnesses often misremember what they observe. They insist that the thief was a man, for instance, when she was wearing a skirt; or that the crime occurred at dusk, even though police reports say it happened at 2:00 in the afternoon. Other eyewitnesses, on the other hand, can remember the crimes they’ve seen with near-perfect recall.

			Dozens of studies have examined this phenomena, trying to determine why some people are better eyewitnesses than others. Researchers theorized that some people simply have better memories, or that a crime that occurs in a familiar place is easier to recall. But those theories didn’t test out—people with strong and weak memories, or more and less familiarity with the scene of a crime, were equally liable to misremember what took place.

			The psychologist at the University of Western Ontario took a different approach. She wondered if researchers were making a mistake by focusing on what questioners and witnesses had said, rather than how they were saying it. She suspected there were subtle cues that were influencing the questioning process. But when she watched videotape after videotape of witness interviews, looking for these cues, she couldn’t see anything. There was so much activity in each interview—all the facial expressions, the different ways the questions were posed, the fluctuating emotions—that she couldn’t detect any patterns.

			So she came up with an idea: She made a list of a few elements she would focus on—the questioners’ tone, the facial expressions of the witness, and how close the witness and the questioner were sitting to each other. Then she removed any information that would distract her from those elements. She turned down the volume on the television so instead of hearing words, all she could detect was the tone of the questioner’s voice. She taped a sheet of paper over the questioner’s face, so all she could see was the witnesses’ expressions. She held a tape measure to the screen to measure their distance from each other.

			And once she started studying these specific elements, patterns leapt out. She saw that witnesses who misremembered facts usually were questioned by cops who used a gentle, friendly tone. When witnesses smiled more, or sat closer to the person asking the questions, they were more likely to misremember.

			In other words, when environmental cues said “we are friends”—a gentle tone, a smiling face—the witnesses were more likely to misremember what had occurred. Perhaps it was because, subconsciously, those friendship cues triggered a habit to please the questioner.

			But the importance of this experiment is that those same tapes had been watched by dozens of other researchers. Lots of smart people had seen the same patterns, but no one had recognized them before. Because there was too much information in each tape to see a subtle cue.

			Once the psychologist decided to focus on only three categories of behavior, however, and eliminate the extraneous information, the patterns leapt out.

			Our lives are the same way. The reason why it is so hard to identify the cues that trigger our habits is because there is too much information bombarding us as our behaviors unfold. Ask yourself, do you eat breakfast at a certain time each day because you are hungry? Or because the clock says 7:30? Or because your kids have started eating? Or because you’re dressed, and that’s when the breakfast habit kicks in?

			When you automatically turn your car left while driving to work, what triggers that behavior? A street sign? A particular tree? The knowledge that this is, in fact, the correct route? All of them together? When you’re driving your kid to school and you find that you’ve absentmindedly started taking the route to work—rather than to the school—what caused the mistake? What was the cue that caused the “drive to work” habit to kick in, rather than the “drive to school” pattern?

			To identify a cue amid the noise, we can use the same system as the psychologist: Identify categories of behaviors ahead of time to scrutinize in order to see patterns. Luckily, science offers some help in this regard. Experiments have shown that almost all habitual cues fit into one of five categories:

			Location

			Time

			Emotional state

			Other people

			Immediately preceding action

			So if you’re trying to figure out the cue for the “going to the cafeteria and buying a chocolate chip cookie” habit, you write down five things the moment the urge hits (these are my actual notes from when I was trying to diagnose my habit):

			Where are you? (sitting at my desk)

			What time is it? (3:36 p.m.)

			What’s your emotional state? (bored)

			Who else is around? (no one)

			What action preceded the urge? (answered an email)

			The next day:

			Where are you? (walking back from the copier)

			What time is it? (3:18 p.m.)

			What’s your emotional state? (happy)

			Who else is around? (Jim from Sports)

			What action preceded the urge? (made a photocopy)

			The third day:

			Where are you? (conference room)

			What time is it? (3:41 p.m.)

			What’s your emotional state? (tired, excited about the project I’m working on)

			Who else is around? (editors who are coming to this meeting)

			What action preceded the urge? (I sat down because the meeting is about to start)

			Three days in, it was pretty clear which cue was triggering my cookie habit—I felt an urge to get a snack at a certain time of day. I had already figured out, in step two, that it wasn’t hunger driving my behavior. The reward I was seeking was a temporary distraction—the kind that comes from gossiping with a friend. And the habit, I now knew, was triggered between 3:00 and 4:00.
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			STEP FOUR: HAVE A PLAN

			Once you’ve figured out your habit loop—you’ve identified the reward driving your behavior, the cue triggering it, and the routine itself—you can begin to shift the behavior. You can change to a better routine by planning for the cue and choosing a behavior that delivers the reward you are craving. What you need is a plan.

			In the prologue, we learned that a habit is a choice that we deliberately make at some point, and then stop thinking about, but continue doing, often every day.

			Put another way, a habit is a formula our brain automatically follows: When I see CUE, I will do ROUTINE in order to get a REWARD.

			To re-engineer that formula, we need to begin making choices again. And the easiest way to do this, according to study after study, is to have a plan. Within psychology, these plans are known as “implementation intentions.”

			Take, for instance, my cookie-in-the-afternoon habit. By using this framework, I learned that my cue was roughly 3:30 in the afternoon. I knew that my routine was to go to the cafeteria, buy a cookie, and chat with friends. And, through experimentation, I had learned that it wasn’t really the cookie I craved—rather, it was a moment of distraction and the opportunity to socialize.

			So I wrote a plan:

			At 3:30, every day, I will walk to a friend’s desk and talk for 10 minutes.

			To make sure I remembered to do this, I set the alarm on my watch for 3:30.

			It didn’t work immediately. There were some days I was too busy and ignored the alarm, and then fell off the wagon. Other times it seemed like too much work to find a friend willing to chat—it was easier to get a cookie, and so I gave in to the urge. But on those days that I abided by my plan—when my alarm went off, I forced myself to walk to a friend’s desk and chat for ten minutes—I found that I ended the workday feeling better. I hadn’t gone to the cafeteria, I hadn’t eaten a cookie, and I felt fine. Eventually, it got to be automatic: when the alarm rang, I found a friend and ended the day feeling a small, but real, sense of accomplishment. After a few weeks, I hardly thought about the routine anymore. And when I couldn’t find anyone to chat with, I went to the cafeteria and bought tea and drank it with friends.

			That all happened about six months ago. I don’t have my watch anymore—I lost it at some point. But at about 3:30 every day, I absentmindedly stand up, look around the newsroom for someone to talk to, spend ten minutes gossiping about the news, and then go back to my desk. It occurs almost without me thinking about it. It has become a habit.
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			Obviously, changing some habits can be more difficult. But this framework is a place to start. Sometimes change takes a long time. Sometimes it requires repeated experiments and failures. But once you understand how a habit operates—once you diagnose the cue, the routine and the reward—you gain power over it.
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			In most situations, individuals who provided major sources of information or who published research that was integral to reporting were provided with an opportunity—after reporting was complete—to review facts and offer additional comments, address discrepancies, or register issues with how information is portrayed. Many of those comments are reproduced in the notes. (No source was given access to the book’s complete text—all comments are based on summaries provided to sources.)

			In a very small number of cases, confidentiality was extended to sources who, for a variety of reasons, could not speak on a for-attribution basis. In a very tiny number of instances, some identifying characteristics have been withheld or slightly modified to conform with patient privacy laws or for other reasons.
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