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			Introduction

			
				If we could give every individual the right amount of nourishment and exercise, not too little and not too much, we would have found the safest way to health.

				—HIPPOCRATES

			

			In college, a persistent dream captured many of my waking hours: to run with effortless, efficient grace.

			But first, I had to figure out how to run without pain.

			Getting to that point wasn’t easy, nor did it happen quickly. I had to scrap my preconceptions and retool the way I stood, walked, and eventually ran. My roundabout path took me to medical school, to active-duty Air Force, to the University of Colorado, and to a rural West Virginia family medicine practice—via twenty-four Boston Marathons. Along the route, I picked up more tasks—as the U.S. Air Force’s running coach, as a prof at the West Virginia University School of Medicine, as a race director, and as the owner-operator of an award-winning shoe store.

			Eventually—and as something of a surprise—I reached a sustained high level of pain-free physical performance, accompanied by a remarkable sense of well-being. This sense of wellness is there for the learning and the taking. It requires little more than getting outside—moving, exercising, running, walking, and enjoying physical activity together.

			The emphasis is on the together part. More important than any running achievements, I’m most proud of having initiated several community school and health programs, and founding one of the eastern seaboard’s most popular fun runs. Throughout, my goal has been to help boost fitness and health for people of every age, and I’ve been encouraged by the testimonials from near-countless injured and sedentary folks who are now running, playing, and exerting with joy.

			Distressingly, I’ve seen too many dedicated runners become former runners. And I’ve seen many nonrunners never begin. Too often in my medical practice I hear the phrase “I hate to run” or “I can’t.”

			It doesn’t need to be this way.

			However odd it sounds, health care professionals are often complicit in unhealthy behavior and outcomes, by providing treatments that don’t offer lasting solutions. When treating runners, we tend to ignore “prehab,” the preventive solution: learn proper posture, strengthen the core muscles, settle into a good running pace, build endurance, understand mobility and efficiency of movement, and indulge a sense of contentment. Add to that restful sleep, good nutrition, sufficient recovery time, and even a sense of community, and you are solidly on the path to becoming stronger, to preventing injury, and to appreciating the magical gift of the human form. Simplicity of style begets efficiency of function.

			The chapters of this book, and the exercises that conclude each of them, are designed to fit into your busy life. Nowadays, I can’t imagine lining up for marathons and ultra distances without my secret weapon: the techniques that are summarized in this humble volume. By applying these principles, I now hold the world’s longest active streak (thirty years) for consecutive years of running marathons in under 3 hours. At ages forty and forty-four, I won the Air Force Marathon outright in 2:31 and 2:38, and at age forty-four I ran the Boston Marathon in 2:34. I’ve also dabbled in ultra-marathons, including a first-place Masters finish in the competitive JFK 50 Mile run. My times are slowing a tad now that I’ve reached fifty (and my life becomes overfilled), but I anticipate many more years of running enjoyment. You can, too—whatever your performance goals.

			You’re invited to be my companion on this exhilarating path of self-discovery. For me, the discovery and learning continue—daily, at full throttle—as I devour emerging information on diet and diabetes, on our microbiome, on stress and stress relief, on the benefits of nature, and on much more. Simply put, we need to grab our kids and our old folks, get outside, and build movement, healthful food, and joy into our communities. It’s not just about running. If you prefer to walk—or garden, or hike, or play golf—most of what you’ll find here applies to you, too. My own path to these discoveries entailed endless trial and error. By reading this book, you’ll leapfrog my struggle and experimentation to find an easier and faster way to a fit, healthy life. I’m grateful for the chance to share with you the secrets that I have learned.

			AN ULTRA-MARATHON-LONG STORY

			For me, running didn’t happen in a straight line. I began to run at the age of thirteen, and often was the fastest in my age group. Modest successes generated enough positive reinforcement to keep me going, harder and faster. I competed through high school, and in the mid-1980s I raced for the University of Virginia.

			But triumphs were well seasoned with pain, injuries, setbacks, surgeries, and lengthy rehab. I underwent my first knee surgery at age fifteen, and spent most of my high school years swimming laps at the YMCA instead of running. At one point, as a side effect of prescribed anti-inflammatories, I lost half my blood from an intestinal ulcer.

			In 2000, arthritis in my big toes nearly ended my running career. That’s when I attempted to qualify for the 2000 Olympic Trials. I had run the Military World Championship Marathon in 2:24, on a steamy hot day in Rome and with marginal training. Surely I could finish the racetrack-like Chicago Marathon in 2:22, the time needed to qualify. For six months I devoted all my spare time to training for the 1999 Chicago race.

			Pain dictates your level of effort, and your joy. And in the six months preceding the Chicago Marathon, I hadn’t strung together a single week of pain-free training. Plantar fasciitis nagged me with every step, even when walking.

			I lined up, anyway, with the other competitors. I forced myself to maintain a pace of 5:20 for each of the first twenty miles, then began to slow. My final time of 2 hours and 24 minutes was respectable, but a couple of minutes shy of the qualifying time.

			My next event was surgery—to relieve (some) of the pain in my foot. But the arthritis left my big toe joints inflexible and crooked. Along the way, I acquired an array of arch supports, orthotics, and oddly designed shoes, which I offered (with prayers for deliverance) to my altar of pain-free running. Doctors consistently told me to quit running and take up another activity. But I could find nothing as convenient, relaxing, and enjoyable—nothing that delivered the same feeling of overall freedom.

			As a chronically injured runner, I realized that if I wanted to continue to run, something would have to change. While studying at UVA, I became the patient and guinea pig of Dr. Daniel Kulund, the track team’s physician, and grew curious about his unorthodox methods for treating running injuries. He had me run in the college swimming pool—as is prescribed for horses in rehab—and his office featured a deep, hot tub–sized pool in which his athletes ran in place while tethered to the pool’s side wall. Instead of the stiff orthotics often prescribed by trainers and doctors, he molded soft shoe inserts in a toaster oven. These tools and techniques, it turns out—and others that are outlined in this book—are now routinely used by competitive runners for training, and they have shown remarkable results in injury prevention.

			My perpetual cycle of running, injury, treatment, and recovery inspired me to study medicine. And in my free time, I set out to retool how I ran. I dove into the rabbit hole of physiology and running science, and sought advice from the leading experts. A book called Running and Being, by the late Dr. George Sheehan, caught my attention. Sheehan stressed that understanding the mechanics of movement (and the root causes of running injuries, and their prevention) is the foundation for running pain-free, for life. Experts such as Michael Yessis, Arthur Lydiard, Dr. Ray McClanahan, Phil Maffetone, and Danny Dreyer stressed that runners could improve their performance and reduce injuries by focusing carefully and mindfully on their technique. Clinicians and researchers Dr. Casey Kerrigan, Dr. Daniel Lieberman, Dr. Irene Davis, and Jay Dicharry confirmed this.

			Gradually, I began to see that a mere handful of easy and commonsense changes to my running form—summarized at the end of each chapter—might allow me to return to running, by softening the impact with the ground, and by utilizing spring and momentum to move more efficiently over the surface of the earth. Just like the greatest runners of the world.

			Kenyan runners and Mexico’s Tarahumara people were already long-distance-running legends. What made them such consistently good performers? The answer is that they had developed these techniques naturally and unconsciously—out of necessity, as part of daily life, and as a form of play. Aesthetically, too, their form was smooth, efficient, and beautiful, characterized by a springy stride, a quicker cadence, perfect body posture, and a relaxed smile. They landed with their weight near the middle of the foot, and closer to the point below the body’s center of mass. They often ran barefoot or in sandals.

			Modern shoes for these runners would be nothing more than awkward and bulky prosthetic devices interfering with their pureness of form. Yet many of these design features have been incorporated into modern running shoes—a subject we will return to in the chapter on feet.

			This book, and my mission, is directed at making running safer and more fun, regardless of what shoes you wear. I may be the only physician in the country who also owns a shoe store! The American College of Sports Medicine recently published a position paper on footwear that confirms and underscores what our small store, Two Rivers Treads, has been doing for years.

			I had to homeschool myself on all aspects of foot health, especially in terms of stance and gait and how the foot interacts with the ground. While I was studying the natural human running form, what amazed me most was that the traditional runners of Mexico and Kenya appeared to be completely relaxed and happy, in contrast to having the pained expressions of so many of my running friends. I believe that this is because they were engaged in doing precisely what humans were designed to do: run. In a traditional nomadic hunter-gatherer society, the stakes were high: an injury that curtailed the ability to run or walk long distances meant being left behind. To run was to live.

			It wasn’t only our premodern ancestors who ran in this natural manner. Kids still do, at least until encumbered by footwear. There is something here that we can learn—or relearn, rather—from our own children. In fact, everything I have to offer here will bring you closer to your experience of running as a child.

			Medical school didn’t provide many answers. Learning the names of the bones and muscles and tendons of the foot gave me little insight into how this remarkable biological machine actually works. Indeed, the foot—maybe the least understood of all moving body parts—is the orchestrator and foundation of all motion. What we do know is that it is superbly designed for its most important functions: absorbing shock, sending signals to the brain to maintain stability, and propelling the body forward.

			Except in cases of structural deformities of the foot, modern shoes—inventions of the past thirty-plus years—haven’t been able to improve upon the natural function of the over one-million-year-old human foot. Take a look at the chain of events that happen when you place your foot in a modern shoe: the heel is elevated, the toes are compressed, the arch of the foot is braced. All of this alters forces on the knees, hips, pelvis, and spine.

			The arch, when confined within a non-anatomically shaped shoe, doesn’t function in the manner it was designed for. And elevating the heel initiates a domino effect of compensations. Especially the great toe is dynamic and important. Overall, the resulting loss of foot stability is telegraphed up the kinetic chain of our bodies, tilting the pelvis, swaying the back, and shifting our center of mass forward—away from the critical area of the foot that is meant to bear weight. Our posture and gait are thrown out of whack. Picture an orderly stack of building blocks. Then elevate one edge of the bottom block. To restabilize the tottering stack, you’ll likely need to make several adjustments, misaligning each piece slightly, from bottom to top.
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					Introducing high heels causes the body to make adjustments to posture that misalign the entire kinetic chain.

				
			
			Many runners have described the techniques outlined here as nothing less than life-changing. Admittedly, my wife, also a physician and researcher, remarked that “the plural of anecdote is not fact.” She’s right. So I launched studies of my own. In late 2007, Danny Dreyer, author of ChiRunning, and I surveyed twenty-five hundred runners who had adopted these techniques and presented the findings at scientific assemblies. We found that those who landed more on their midfoot while running ran more comfortably, suffered fewer injuries, and shared a feeling that they needed less effort to run. In 2012 I developed the Efficient Running Program for the U.S. Air Force—an interactive multimedia course designed to teach members of the military, as well as civilians, to be healthier and better runners.

			There’s more to healthy running and walking than footwear and biomechanics. Sports science legend Dr. Tim Noakes, a friend and colleague, stresses that what we are really training for is the maintenance of optimal health, and to live long and productive lives. That means that the best type of training is the level of training that is sustainable.

			We now appreciate that the healthiest and often the fastest runners—those with consistently high performance and the fewest injuries—focus their training not on maximum speed but on achieving maximum efficiency at the fully aerobic effort appropriate to each individual. These athletes don’t strive for maximum output. They tune their effort to their personal level of sustained output. This is the level of exertion at which our stores of fat are drawn upon as the primary, consistent fuel source—in preference to recently consumed and quickly metabolized sugars.

			In the process of building the aerobic, fat-burning system to its highest potential, the runner becomes efficient in terms of both form and aerobic metabolism (conversion of sugars and fat, in the presence of oxygen, to energy). Over a long—but not exhausting—period of training, our bodies build millions of new capillary pathways for oxygen delivery. Paradoxically, in order to reliably increase performance, a runner actually needs to slow down and observe a modest speed limit, below the maximum level of effort.

			As a physician, I have tried to ground my recommendations in science. Sports equipment design has been evolving for decades. Training regimens, and the level of play itself, have been changing and expanding. But sports medicine hasn’t kept pace with these changes, and medical professionals have been slow to learn. Medical science and technology have advanced greatly, but running injuries are still treated with old-school remedies: enforced rest, ice packs, heavily cushioned shoes, orthotics, and stretching. Despite all this care and intervention, more than half of all runners continue to be injured each year. Pain relief is almost always temporary, and some medications, such as ibuprofen, actually inhibit healing and can prolong the recovery period.

			Simply put, athletes and patients with running injuries receive too much treatment and not enough attention and thought. Medical schools and hospital residencies offer little guidance in the evaluation, prevention, and rehabilitation of overuse injuries. In med school, we learned how to treat parts of bodies (as if the body were a department store), not whole bodies. We were taught to treat the symptoms, not to address the underlying imbalances and weaknesses. True prevention means not allowing the condition to arise and develop in the first place. Take diabetes and heart disease. The best prevention is to eat a healthful diet, to avoid stress, and to go on a daily walk or run. And of course not to smoke.

			The medical profession can begin by drawing nonphysicians—physiotherapists, podiatrists, coaches, media people, tech and engineering innovators, and runners themselves—into the discussion about why running injuries recur and persist. Their ideas, experience, and observations can help short-circuit the endless diagnostic duet that doctors and patients have been playing. This may not happen overnight. It normally takes ten years for an important medical discovery to become routine in a clinician’s practice. Indeed, it was a decade before the modern protocol for the treatment of heart attacks was widely adopted by emergency departments.

			What’s needed is a new approach to running. Paradoxically, that approach involves less medical intervention for runners, not more.

			As a family doc, I generally ask patients what physical activities they like do.

			“Well, I can’t run…” is a common response.

			“Tell me a little more about that,” I’ll say.

			Typically, they complain of suffering from a bad back, a bum knee, or pain in an ankle, then add, “My last doctor told me to do something safer.” Or they simply say that running is too difficult and painful for them.

			“Tell me some more about that,” I’ll press.

			Inevitably, I discover that their lack of physical activity, unhealthy lifestyle, questionable diet, and prior physician’s discouragement are largely to blame for their symptoms and the illness they are suffering.

			This recurring clinical experience indicated to me that our community had the makings for a public health crisis, so I tried out some simple ways to address it. I taught courses in low-carb living, developed a series of community running events aimed at beginners, and hosted training clinics to prepare them for running safely. Then I opened a small retail run and walk center.

			The more I examine patients and learn about how their bodies function and respond to stress, the more I realize that it’s almost always possible to get into good running shape—safely. Humans were designed to run. Many more of us can run than believe we can.

			Indeed, as a society, we need to run. The incidence of obesity has skyrocketed globally, and continues to climb. The Centers for Disease Control and Prevention estimate that more than one-third of U.S. adults and 20 percent of children and adolescents aged two to nineteen years are obese. That’s 12.5 million kids. The American Heart Association recently reported that children today are ninety seconds slower on a one-mile run than their parents were at their age.

			In our local running races and running clubs, I’ve observed that children don’t choose to be obese and inactive. And they love to run. So I sparked a local initiative to build running trails at a dozen elementary schools, with daily activities scheduled on them. West Virginia recently mandated thirty minutes of activity per day for schoolchildren, and the trails facilitate this—without adding a burden on PE teachers or school resources. Cross-country running is now a sport at our area’s middle schools, and has been wildly successful since the inaugural year, 2016, in Berkeley County.

			These may be small, localized efforts, but our experience underscores that our community’s public health challenge is shared nationwide. The obese and unfit are more likely to develop chronic diseases such as type 2 diabetes, heart disease, dementia, and certain types of cancer. Medical science has no pill or intervention that can reliably reverse the course of these chronic illnesses, but we can reverse much of them on our own: studies increasingly show that physical activity and improved nutrition yield the best results in terms of improving health, well-being, and longevity. As a physician, I can’t help but prescribe health to my patients. In my mind, to not do so would violate the Hippocratic Oath.

			Good nutrition is key. At the WVU School of Medicine, I’m co-directing a project, now in its fourth year, to not only teach students nutritional science, but to instruct them in cooking. In this book we’ll show you how easy it is to eat healthfully: simply eat real food. Avoid sugar and processed ingredients, and load up on the natural nutrients available in plants, nuts, full-fat dairy, eggs, animals, and fish, if you choose. Modify a true Mediterranean- or Paleo-style or low-carb diet to your culture and tastes. We’ll discuss this more in the chapters on diet and nutrition.

			Humans can adapt. Almost twenty years ago, doctors advised me to quit running. Now I am running with a near-magical sense of well-being. It may sound like an extravagant claim, but running can be a comfortable, energizing, and fun activity for nearly anyone, at any age. In running, as in play, there doesn’t need to be a measurable outcome. Simply put your foot down, maintain correct body position, and push and extend from the hips and glutes. Feel the spring. No stress, bending, or pain.

			The adage No pain, no gain should be a thing of the past. No pain, thank you—this is the natural, healthy way. The goal doesn’t have to do with running times. It’s about health and well-being of the body and mind. Running, the activity that we humans are perhaps best adapted for, is a marvelous vehicle for this. It’s a great place to start. And it’s a great place to circle back to, again and again.

			Run for Your Life is not a destination. It is a fun, relaxed journey. Try it and see where it takes you. Follow your body’s feelings, and if they are positive, keep going! I’m confident that you’ll discover that your legs and your body are a near-tireless vehicle—a parked hot rod that’s ready to rev up, roll out, and speed you to a whole new level of health and satisfaction.

			DRILLS

			How can we become healthier, more efficient runners? The exercises presented at the end of the chapters that follow are designed to make you—as my colleague Jay Dicharry (author of Anatomy for Runners) has deftly outlined—

			
				
						
						Smarter—by using the illustrations to learn correct movement patterns;

					

						
						Stronger—by building endurance, strength, balance, and stability in key postural muscles;

					

						
						Springier—by gradually advancing and fine-tuning your workouts and daily movements, to leverage your body’s natural springs.

					

				

			

			The drills are easy to perform, and they generate little impact and stress, if done correctly and progressively. Specifically, in the drills and accompanying text, you will learn to:

			
				
						
						Breathe, sit, stand, and balance better throughout the day, and while running.

					

						
						Rebuild and maintain the essential range of motion of all your limbs.

					

						
						Bring strength and stability to your stance, and develop power in your hip extension.

					

						
						Set and maintain a consistent cadence, while feeling a springy “pop” off the ground.

					

						
						Run and move with comfort and joy, wanting more—even at the end of a workout.

					

						
						Eat and enjoy food that is tasty, nutritious, and inexpensive—and help reduce excess body fat.

					

						
						Learn ways to make your newly rediscovered health and vigor more accessible to others, and pay it forward to improve the health of your community.

					

				

			

			The goal, during the running-oriented exercises, is to master the movements and maintain proper form—and then build more speed and power into that form. Less, done correctly, is better than more, done incorrectly. As your strength and neuromuscular sense grow, you’ll find that the natural “springs” in your legs and body become stronger and smarter. Eventually, a properly performed drill becomes your running form.

			The drills that you select can be performed as infrequently as twice a week, requiring no more than fifteen minutes each time. They are best done on days when you are not fatigued, and after you have warmed up. Begin by picking some exercises that look easy, and graduate to more challenging ones that play to your weaknesses—until they become your strengths.

			Consider this book a user-friendly owner’s manual to the body, dedicated to the safe operation and maintenance of the gift we have been given. Thankfully, you don’t have to follow a tight regimen—but you do need to stick with it. If you suffer from a shortage of time, then take any opportunity to skip, jump, spring, and balance during your daily life. The drills and “exercise snacks” in the pages that follow can be surprisingly fun and energizing, if done with a little patience and good form. You are training, after all, for the rest of your hopefully long and healthy life.

		

	
		
			PART I

			Before the Starting Line

		

	
		
			CHAPTER 1

			Our Bodies Are Older Than We Think

			
				Nothing in biology makes sense except in the light of evolution.

				—THEODOSIUS DOBZHANSKY

				MYTH: Life spans have increased compared with decades ago.

				FACT: When chronic disease and declining public health are factored in, modern life spans aren’t much longer than they used to be. By some measures, average functional life spans in the United States have started to decline.

			

			Whether your goal is athletic dominance or simply to arrive at a healthy old age, we all share the goal of making the best of our lives while on the planet, in the healthiest and most productive way that we can.

			Let’s start by inspecting the miraculous equipment we inherited, to better understand what it is that our bodies were designed to do.

			RUNNING IS ONLY HUMAN

			
				Throughout human history—for almost 2 million years as hunter-gatherers, followed by 12,000 years as pastoralists and farmers—our ability to run, to walk, and to be physically active has been essential to life. By virtue of our existence—indeed, as evidenced by our domination of the planet—humans are succeeding. So far, at least.

			Our prehuman, primate ancestors were slower and weaker than many of the large animals that they eventually would learn to prey upon. Masters of agility, their bodies and limbs were adapted mainly for living in trees, where they could find forage and fruit, and were safe from nonclimbing predators that lived on the forest floor.

			So how did they come to dominate these other species, prey upon them, and even drive some of them to extinction? And later, what enabled modern humans, Homo sapiens, to win the evolution race with earlier species of our genus? Was it brains over brawn, or the other way around? Or did our brawn and brains coevolve?

			By nearly every metric of human strength and performance, early hominids (and even one extinct line, the Neanderthals) were superior to Homo sapiens. We made an incremental yet critical adaptation by gradually becoming able to walk and run long distances.

			Scientists generally believe that the ability to walk and run on two feet was a game changer. With the rudimentary tools available to early humans, it would have been difficult and dangerous to bring down an antelope. Yet there’s evidence that humans were killing and eating large prey for some time before spears and other weapons were developed.
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					The ability to walk and run long distances was a game changer for our ancestors.

				
			
			One compelling theory proposes that early humans’ ability to walk (and occasionally run) long distances in hot climates allowed them to track large, fast prey until the animals dropped of heat exhaustion and dehydration, unable to run or to fight. Doing so at a walking pace wouldn’t have been sufficient. Early humans sprinted when escaping a predator or other imminent dangers. But when tracking game, according to the “persistence hunting” theory, they would have needed to travel only fast enough to keep their prey moving and not resting. (Most large animals shed heat by panting, yet they are unable to pant while running.)

			Our ability to travel long distances in an energy-efficient manner helped us with more than hunting. It also allowed us to relocate more readily to a new water source, for instance, or travel to a more bountiful area. Essentially, we could walk away from perils such as famine and drought, sometimes to distant locations, aided by an ability to efficiently store and utilize the calories we consumed.

			WE GOT THE RIGHT GEAR

			
				Dr. Dan Lieberman and colleagues have identified evolutionary adaptations in our anatomy and physiology that enhance our ability to walk and run long distances. Mainly, we benefited from the following features, which you may even begin to notice as you pay attention to your running:

			
				
						
						Springy tendons and muscles in the legs that work in efficient harmony. As the springlike, fibrous tendons stretch, they load up with potential energy. The muscles contribute to stability at the same time that the tendons spring us forward.

					

						
						Extra-large gluteus maximus, or butt muscles, that make for strong and stable hips and trunk.

					

						
						An upright posture, exceptional balance, and a stable head and neck. Notice that these features enable us, while running on two feet, to remain simultaneously aware of our surroundings and focused on a distant object. Some believe that our well-developed vestibular system (the region of the inner ear that controls balance) may have contributed substantially to our survival success.

					

						
						Sweat glands, which humans have an abundance of. Sweating provides effective evaporative cooling, or thermoregulation. We adapt to heat by perspiring more as the temperature and our activity levels rise. Our absence of fur, minimal body hair, and high surface-area-to-body-weight ratio mean that more skin is exposed to the air’s cooling effect. Also, uniquely, our breathing pattern is uncoupled from our stride, so we can unload body heat through our lungs during respiration, which four-legged mammals cannot.

					

						
						The capacity to digest, store, and utilize fat as an efficient source of fuel. Fat contains twice the calories per gram as sugar. That fat is metabolized with seven to ten times greater efficiency than sugar, too. (We’ll explore this valuable fuel source in the chapters on endurance and nutrition.)

					

						
						Feet that are uniquely adapted to walking and running, with their springlike arches and short toes. Each foot is an orchestra of 26 bones, 33 joints, 107 ligaments, and 19 muscles and tendons, providing cushioning, spring, and control in three planes simultaneously. Chapter 4 is devoted to this remarkable appendage.

					

				

			

			SLOW, BUT SMART

			Despite all of our evolutionary adaptations, humans would appear to be physiologically flawed. Raising our young to adulthood requires (nonproductive) years of nurturing and training, and our top speed is slow when compared to similar-sized wild animals.

			Natural selection entails trade-offs and compromise. Humans have developed great endurance, but we aren’t very fast. (The fastest land animal, the cheetah, is specialized for catching prey with speed but has little endurance.) And the human ability to efficiently store fat is useful for surviving famines, yet comes with a high risk of obesity. Even brain size offers a trade-off: the large human brain is a hungry organ, consuming about a quarter of the body’s resting energy demand—diverting calories that might be more productively dedicated to strength and speed.
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					Testing the body’s design features: the 2015 JFK 50 Mile race.

					It requires good posture, springy legs, stability from the glutes, efficient energy use, and a mix of walking and running.

				
			
			Nonetheless, our brains have served us well. Our evolving brains led to the harnessing of fire, and the cooking, grinding, and mashing of foods with tools. Softening tough plant and animal fibers sped up the process of chewing and digestion, so greater quantities of protein and fat can be metabolized by the body. (Cooked foods yield more than twice the usable nutrition of raw foods: cellulose and the proteins of muscle fiber denature at high temperatures, making them softer and easier for the body to digest.)

			The nutritional boost from consuming higher-quality food supported the development of more brain power. As humans grew smarter, their socialization, hunting skills, and tool-making abilities improved. Meanwhile, the control of fire helped with more than cooking: the deterrent effect of fire on wild animals allowed humans to sleep longer without fear of predators. Deeper REM sleep further aided brain function and growth.

			Along the way, humans became fat-storing and fat-burning machines. Fats and proteins offer the critical building blocks for brain and muscle, and fat is more energy- and essential nutrient–dense than carbohydrates. The Inuit, for example, remained healthy without consuming any carbohydrates. Humans cannot survive without fat.

			Early humans also developed an ability to store (energy-poor) carbohydrates by efficiently converting them to (energy-rich) fat, with the help of insulin. In times of plenty we could accumulate fat, then metabolize it in times of need—drawing upon it over periods without food, if necessary, before needing to “refuel.”

			NURTURE OR NATURE?

			Individual performance varies, and this variation can be partly explained by genes. But lifestyle, diet, and behavior matter, too. A journalist named Adharanand Finn observed the strenuous, physically active lives of rural Kenyan children, many of whom chase goats and livestock at home, then run long distances to and from school. These children have little access to television or computers, and virtually all of them are barefoot. One Kenyan tribe in particular has consistently produced running champions—the Kalenjin. Their steely determination and active rural lifestyle appear to have converged to make them the fastest endurance runners in the world.

			Similarly, the Tarahumara of Mexico are famous for covering extraordinary distances wearing sandals made of old tires and rope. When Tarahumara legend Arnulfo Quimare spoke at the 2016 Boston Marathon, a runner in the audience asked about his “training” regimen. Through a translator (who had to pause to find the suitable word), Arnulfo replied that his “training” consisted mostly of walking from village to village.

			When it comes to running, there’s no evidence that the Tarahumara or the Kenyans are genetically superior to anyone else. Harvard evolutionary biologist Daniel Lieberman points out that people in these groups are prone, like all of us, to habits that can lead to illness and poor running technique, especially when they adopt Western diets and modern running shoes.

			COMPETING EVOLUTIONARY INTENTIONS

			
				We evolved to run, to walk, and to remain active. At the same time, we were born to conserve energy whenever possible—to rest and relax. In the calorie-shy world of our ancestors, the ability to reduce caloric expenditure, and to store that energy through periods of no food, conferred survival advantages. For modern humans, however, this genetic tendency to pack away calories has created something of an evolutionary dilemma. Researcher James H. O’Keefe and his colleagues describe a “millennia-old connection—the balance between energy expenditure, calorie ingestion, and appropriate hormonal responses.” In other words, the connection between our inner nature and the environment we live in has largely been severed. “Until a century or so ago,” O’Keefe says, “never before in history have humans been routinely exposed to high caloric, highly processed foods in excess of the calories needed to function.” (This may have been true for most, but not all. Dr. Michael Eades often speaks of the mummified evidence and artistic renditions of the farinaceous Egyptian culture. A high body weight may have been a sign of wealth and status, though it appears that a far smaller percentage of people were overweight in earlier times.)

			We’re beginning to see that this inborn proclivity to take the path of least resistance and eat as much as we desire plays a major role in the health woes and rising health care costs beleaguering modern people. Obesity and high-sugar diets create fertile ground for a variety of modern diseases, especially type 2 diabetes. We’ll address this in the chapters on nutrition and diet.

			Therein lies the inspiration for this book: the hope that we can become better, more functional, healthier humans—and restore and nurture our connection to who we are and to how we were meant to live. This doesn’t mean finding a place of stasis and comfort. It demands that we actively resist the inborn desire to remain on the couch and eat whatever is within reach.

			We’re living in a unique time in human history, one in which we have a choice of lifestyles. Our bodies didn’t evolve to sit all day at a desk, though many of us do. Nor, admittedly, did we evolve to be ultra-marathon-running machines, though I have occasionally aspired to be such, and have enjoyed the adventure. Our goal should be to find a place in between, and to adopt a lifestyle that matches what our bodies were designed for. Homeostasis with hormesis as the path to excellence.

			NEW OLD ROUTINES

			
				The daily routines we have fallen into over the past several generations have perpetuated a number of habits that are harmful to our health. Not only have our diets, sleep patterns, and anxiety levels changed, but the ways we move our bodies (or don’t move them) have drifted from the natural, ergonomically efficient patterns of our ancestors. One example is sitting, which I discuss in chapter 3, on posture and walking. If we sit in a slumped position—head and shoulders forward, hips flexed, and glutes overstretched—we develop a muscle memory that disrupts our standing posture. We become misaligned, and all of our movements suffer.

			Technological aids and interventions don’t help. Drugs, orthotics, gimmicks, supplements, and fads that promise to compensate for our declining mobility and health mainly serve to accelerate our bodies’ physiological drift. These expensive “fixes” seldom correct the underlying problems, which often originate in poor posture, incorrect movement, and unhealthy behavior. Many of the modern medical interventions, too, merely accommodate our ancient human bodies to a very different modern world. We end up with growing instances of what Dr. Lieberman has termed “mismatch diseases,” afflictions resulting from behavior, movement patterns, and diet that don’t match the physiology (and psychology) of the bodies and minds we inherited from our ancestors.

			QUALITY OF LIFE: MORE IMPORTANT THAN QUANTITY

			Despite all this medical attention, the disability-adjusted life expectancy (DALE) and the health-adjusted life expectancy (HALE) for Americans is only seventy years, which doesn’t even figure into the global top twenty. And if you discount only two developments of the last century—the significant reduction in infant mortality, and the singular lifesaving qualities of antibiotics—life spans today aren’t all that much longer than they were generations ago.

			By some measures, average functional life spans in the United States have started to decline. This refers to the length of one’s healthy, active life, in contrast to the total number of years that one has been alive. In light of this, Orville Rogers, a one-hundred-year-old Masters record holder in the 200-meter run, quipped that our goal should be to “live long and die short.”

			How do we do that? Researcher James O’Keefe points out that the daily physical activity pattern of hunter-gatherers forms an ideal template from which to design a modern exercise regimen—one that works to realign our daily movement with the archetype encoded within our genome. Indeed, the drills at the end of each chapter have premodern counterparts. For instance, endurance training (long, slow runs) was essential for persistence hunting; interval training (jogging punctuated with short sprints) corresponds to fighting and fleeing; strength training (such as lifting weights) replicates house building or handling large game; and mobility training (moving the body through its full range of motion) reproduces a variety of movements needed for survival. Rest and recovery is included front and center in this template: hunter-gatherers spent plenty of time relaxing, too.

			I’m convinced that to avoid the tantalizing perils of the convenient modern age, we need to reclaim a bit of our evolutionary past—by eating simple, natural foods, and by regularly putting our bodies through a wide range of movements. Throughout, hopefully, we’ll also experience a sense of enjoyment and play. (In recent generations, this has been re-created in the context of sports.)

			Fortunately, even low to moderate levels of exercise, sports, or exertion at your job can improve your health. This simple message isn’t always self-evident in a society that assumes more is better and faster is best. As a doctor attempting to reintroduce the concepts of simplicity, consistency, and modest effort, I sometimes feel “old school,” swimming against a tide of fads, assumptions, quick fixes, hacks, New Age remedies, and popular theories.

			You’re about to learn more about the miracle of human mechanics and enjoy the art, the mechanics, and the plain old addictive pleasure of walking and running, which is ingrained in our DNA.

			Let’s get started.

			DRILLS

			The preliminary drills in this chapter involve balance, which requires the integration of our eyes, inner ears, and receptors in our feet and throughout the body. Balance is the foundation—the prerequisite, really—for the other exercises and activities described in this book. And good balance is the basis of healthy running’s single most important attribute: relaxation.

			Once you have mastered the following drills, you can elevate the challenge and add a bit of fun by closing your eyes, or by standing on a cushion or folded yoga mat.

			One-legged balance

			
				
					[image: ]
				

			

			Start barefoot on a firm surface. Keep a chair or a wall within reach.

			Lift your knee and lower leg slightly. Then slowly lower and extend your thigh behind you, and extend it at the hip. Hold this position first with eyes open, then closed. Change up your position by placing your hands on your hips, by stretching your arms to the side, and by swinging them up and down (as if making “snow angels” in the air), with your thumbs pointed to the rear. Switch feet. Repeat this as often as you can during the day.

			Leg swings
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			Stand on your right leg and raise the left leg a few inches off the floor. With arms at your sides, swing your left leg forward and back, then from side to side. Repeat with the other leg. Try not to allow your swinging foot to touch the ground.

			One-legged squat
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			Plant your feet hip-width apart. Lift your right foot and extend it back just a bit. Now push your hips back and down into a partial, one-legged squat position. Your right knee is bent, chest upright, eyes forward, as your butt aims for an imaginary stool behind you. Use your glutes (butt muscles) to return to the starting position. Repeat with the other foot.

			Golfer’s pickup (or single-leg dead lift)
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			As you hinge forward, maintain a straight line from your head to your outstretched foot. Keep your hips parallel to the floor, and maintain the natural lumbar curve of your back.

			For repeated lifting from the floor of light objects (only!), the safest method is not to bend the knees and to keep the back erect. The “golfer’s pickup” is easier on the joints. As one leg rises behind (for counterbalance), the torso tilts forward over the stance leg, forming a fulcrum. No spine or knee bending occurs.

			Simply balance on your left foot and hinge forward at the hips, while you reach toward the ground with your right hand as if to pick up a golf ball. Your knee and your back are straight but relaxed throughout. Tighten the buttocks as you return to the starting position.

			Explore your feet
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			Our feet have two hundred thousand sensory receptors that are constantly, and unconsciously, apprising us of our position so that we can make microadjustments to our balance. With your shoes off, in the house or in the office, spend a bit of time each day walking on your heels, then on the balls of your feet, then on the outside edges of the feet, then on the inside edges.

			Single-leg run (for the more advanced)
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			I do this several times a week at the end of a run, preferably on a soft (but not unstable) surface such as a grassy field. Balance on one leg, engage the muscles of your core, and hop with a running motion on one leg for five to ten hops. Switch to the other leg. Start with 10–20 meters, and work your way up to 50–100 meters. This requires active concentration on balance, and focusing on the foot and lower leg as a spring.

		

	
		
			CHAPTER 2

			Stand Up and Breathe

			
				Eighty percent of young people have back pain. The other 20 percent have no computer.

				—UNKNOWN

				MYTH: Strength is the foundation of performance.

				FACT: It all begins with posture.

			

			I live in West Virginia, but when I run in Central Park, I pause at the “Imagine” mosaic that memorializes John Lennon, and I imagine peace in the world. I also imagine a world in which we are more at peace with our own bodies. It’s a world where there is no back pain, and no metabolic or degenerative illnesses.

			That world exists today—for societies in which people avoid prolonged sitting. If you are in your early fifties or older, you may even remember that time—a pre-video-game childhood of summers when the only occasion you sat was at the table for dinner (and maybe on the floor for a board game or an episode of your favorite TV show).

			Now we suffer through chronic back pain, poor posture, and incomplete breathing, much of it caused by too much sitting. The good news is that there are simple remedies for these, and they add time to your day, not take it away. All it requires is correcting your posture, spending more time on your feet, finding a bit of comfortable space on the floor, and working on “spine hygiene.”

			As John Lennon sings, It’s easy if you try.

			HOW SITTING IS KILLING US

			Parking ourselves in chairs for extended periods results in a chronic shortening of the hip flexors, the muscles in front that connect the pelvis and lower spine to our legs. Sitting also overstretches and weakens the muscles in back, the glutes—the substantial butt muscles that support much of our movement. When we stand up after hours of being chair-bound, our pelvis and spine don’t immediately return to their balanced, “neutral” position. Our posture remains stooped (sometimes imperceptibly) and our full range of motion is impaired.

			This new “default” posture sets off a series of other postural compensations. Without fully realizing it, we end up walking around just slightly “wonky,” with shoulders rolled forward, upper back rounded, and head carried in front of our center of gravity—as shown in the figure on this page. For every inch that your head is positioned forward, five to seven pounds of stress are added to the lower cervical spine. As we will learn in the chapter on feet, modern shoes (and elevated heels in particular) exacerbate this dysfunctional posture.
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					At left, head and shoulders are slumped forward in “texting position.” The spine is displaced from its natural, tall, straight architecture. Texting or desktop posture is hard on the joints and requires static muscle strength to maintain. On the right: straight, strong, and stable posture.

				
			
			We simply spend too much time out of balance. When our posture is not tall, balanced, and relaxed, our efficiency of movement is reduced to the point that even standing becomes uncomfortable. This mild discomfort reinforces the desire to sit. As sitting becomes the easy, less painful option, it becomes habitual, and creates a sedentary feedback loop. As athlete and massage therapist Laura Bergman says, “How you stand is how you land.” Cycling—though unquestionably a healthful activity—doesn’t help with this, due to the cyclist’s bent-over, sitting position.

			Kids who are confined to school desks for hours (typically followed by more hours on couches at home) quietly begin to suffer a shortening of the deep hip flexors—the psoas and iliacus muscles. Distressingly, the resulting bent-over posture and inefficient movement patterns are imprinted and passed on to adulthood.
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					The iliacus and psoas are dominant hip flexors.

					These major muscles shorten with prolonged sitting.

				
			
			Physical therapist Kelly Starrett noticed that pre-kindergarten children run naturally, with minimal exertion—sprinting, powering hard, running on the balls of their feet, “like miniature Kenyan marathon runners.” He also saw, as I have seen in my clinic, that by first grade half the kids start heel striking. And by second grade, most children’s running and movement patterns have become dysfunctional. In this case, practice doesn’t make perfect. It makes dysfunctionality permanent.

			SITTING SENDS A SIGNAL: STORE UP THE CALORIES

			
				In addition to the structural changes caused by sitting, the mere act of sitting down sends metabolic signals to store energy. As we’ll explore later, sitting and inactivity trigger a dramatic reduction of the enzyme that is essential for the metabolism of triglycerides in muscle mitochondria. Those triglycerides are then converted into fatty acids that accumulate in the liver and in adipose tissues (belly fat), elevating the risk of metabolic diseases. Studies show that prolonged sitting decreases the diameter of arteries, as well, and increases blood pressure and the risk of heart disease, type 2 diabetes, cancer, and early death.

			The bigger picture is even scarier. A recent meta-analysis, extracted from multiple studies and pooled data, showed that even rigorous daily exercise doesn’t mitigate the negative health effects of sitting, even for those who exercise regularly and are physically active (including marathon runners). This “active couch potato syndrome” came as a surprise to me because, like many of us, I assumed that a daily thirty-minute run or other activity (as recommended in the Physical Activity Guidelines for Americans) would surely undo the harmful effects of a day of prolonged sitting.

			As part of my Air Force flight doctor training, I spent one of the most physically challenging (and body-damaging) days of my life when I was subjected to repeated spins in a human centrifuge. I was taken up to six Gs (six times the force of gravity), then to nine Gs. I survived the test protocol, but the soreness I felt, which lasted several days, made a marathon seem like a Sunday stroll. Our bodies are simply not adapted to this kind of stress.

			Joan Vernikos, former director of NASA’s Life Sciences Division and author of Sitting Kills, Moving Heals, has studied the effects of G forces and gravity—and also weightlessness—on the body. She learned that prolonged zero gravity (no G forces) is harder

			
			
			DON’T TAKE THIS GOOD NEWS SITTING DOWN

			
			
			
			AVOID SITTING BACK

			
			
			RELEARNING TO BREATHE
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			DRILLS

			1. Try these antidotes to the epidemic of sitting
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			2. Reset your standing posture
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			3. Reset your breathing
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