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			I dedicate this book to my children, Amoli and Nikhil, who have inspired me to run like a child again. May they continue the tradition of running as a family.
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			Introduction

			Running: The Ultimate Mind-Body Tune-Up

			People have many different reasons for running. They run to stay healthy and in shape, or to lose weight, or to scratch that competitive itch they might be having. Others run because it’s a good way to relieve stress—to decompress from the pressures of their everyday lives. Still others run for social reasons—to spend time with friends—or because it simply makes them feel good about themselves.

			I run because it’s the ultimate fitness activity. It’s one of the best core exercises you can do, and it really gets the blood pumping through your body, which is good for your heart and your lungs. Running, along with other intensive sports activities like cross-country skiing, interval training, biking, and mountain climbing, is known to increase your maximum aerobic capacity, or VO2 max levels, which is a measurement of your lungs’ ability to use oxygen.

			I also run because it’s a great way to spend quality family time with my two young children. Every Saturday (except in the cold winter months), we head to Central Park and run the reservoir loop—a 1.58-mile track with breathtaking views of the park and New York City skyscrapers. My son, Nikhil, who is 6, can run a 10-minute mile now without breaking a sweat. And my daughter, Amoli, who is 7, can’t wait to put on her shoes and head out the door. She craves running. Not only does she look like an athlete now, but she also has a focus and discipline that are so much better today than they were several years ago. It used to be that she’d get bored and move on to something else fairly quickly, but now, because of the running, she can focus on an individual task for several hours. And she really enjoys it. She said as much to me recently, telling me, “Dad, I like running because it is fun and is good for you.” My original hope was that if I got them to run at such a young age, they’d develop a passion for a healthy activity they could enjoy for a lifetime. But I never thought it would have the impact it’s had.

			Last, I run because it’s convenient and fairly inexpensive. I don’t need a partner or a teammate, nor do I have to join a gym or pay an admission fee to go run in one of the world’s most stimulating settings, Central Park. I simply lace up my running shoes, jog a few blocks over to the park’s main drive or reservoir, and run.

			Chances are that if you’re reading this book, you, too, are running for one or more of the aforementioned reasons. Well, I’m about to give you a few more reasons why you should continue to run—not just now but also in the many years to come. It has recently come to light that running, in addition to increasing endurance and leading to better overall physical conditioning, can have a similarly positive impact on the brain. There’s growing evidence that running and other forms of exercise can improve your cognitive functioning and lower your risk of developing Alzheimer’s disease and other mental illnesses often associated with aging. It can combat depression and make you smarter and more focused—as shown by my daughter’s experience.

			One recent study conducted by Nihon Fukushi University in Japan shows the impact that moderate, sustained running can have on your brain. Seven young adults were asked to embark on a 3-month jogging program in which they would run for 30 minutes two to three times per week. The participants were given a computer-based series of tests before and after the jogging program, and their test scores improved substantially with running. Once they stopped training, however, their performance began to decline. In other words, running improved their cognitive functioning (i.e., memory and focus), but only if they maintained some form of conditioning.

			In another recent study, researchers discovered that laboratory mice that were bred to run had a 13 percent larger midbrain than normal, untrained mice. Besides controlling your body’s visual and auditory systems, the midbrain also releases a chemical, or neurotransmitter, called dopamine, which sends signals to other nerve cells that the body interprets as a reward. In other words, it’s very similar to adrenaline.

			Running has similarly been shown to increase the production of endorphins, another neurotransmitter secreted within the brain and nervous system that helps block pain and produce a feeling of well-being. This is where the term “runner’s high” comes from: The brain releases these endorphins to give you the high—a very pleasurable, orgasmic post-run feeling. It is also why many scientists believe that running is a very effective way to curb depression.

			So there you have it; the evidence is overwhelming: Running is not only a great way to exercise but also one of the best forms of mind-body therapies there is. Now that you know just how wonderful this sport is for you, it’s time to see if we can get you running faster and more efficiently than ever before. Because when it comes down to it, most runners are on a high the minute they participate in their first road race. They’re instantly hooked for life, and they want to know how they can run their next race faster, and run longer.

			The New Rules of Running provides strategies to get the very best performance out of your body, with exercises to boost your VO2 max level—your fuel tank—and strengthen those all-important core muscles, which are prone to fatigue. It also includes essential nutrition and hydration tips to fuel and nourish your body so that you don’t wind up cramping, hitting the wall, or getting injured. For middle- and long-distance runners, we have full training schedules for the half-marathon and full marathon, with the focus on maximizing peak performance and preventing injuries. There’s also a low-mileage training plan for those people looking to use running as a way to lose weight or sustain a healthy level of fitness.

			Now, let’s get you started.

			
		

	
		
			1

			The Five New Rules of Running

			The number of Americans running marathons has increased by almost a half million in the past 35 years, from as few as 25,000 in 1976 to 518,000 in 2011. One of the reasons for the growing popularity of this 26.2-mile race and the even more popular 13.1-mile half-marathon is middle-age Americans’ increased fascination with endurance sports. More and more baby boomers and Generation X men and women are competing in marathons, triathlons, and Ironmans than ever before, and the average age of the first-time marathoner is creeping upward, with some crossing the finish line for the first time in their 40s and 50s.

			Of the nearly half-million Americans who completed a marathon in 2012, about half (46 percent) were over the age of 40. In fact, the second-largest group of finishers in the 2012 Chicago Marathon were males ages 40 to 49; they trailed only males ages 30 to 39. The average median age of the marathoner in 2012 was 38.3 years, 39.8 years for men and 36.2 for women.

			Why the interest in endurance sports later in life? First, there’s a desire to be fit and healthy, as we were in our younger years. But another contributing factor is that as we get older, we have more disposable income and time. Those in their 20s and 30s have much less of both; they’re fighting to establish a career and earn a living, while in many instances raising children. The latter may explain the explosive growth of female long-distance runners in the past two decades. In 2011, the number of women who finished road races was an all-time high of 7,685,700, or 55 percent of all finishers. In 1990, women represented as little as 25 percent of finishers. What’s more, women composed 59 percent of the more than 1.6 million people who finished half-marathons in 2011, up from 49 percent in 2004. As children get older and become more capable of taking care of themselves, parents have more time to devote to improving their own overall fitness, and many find running the fastest and most convenient way to do so.

			The relative simplicity of distance running is a lure for many adults, who see it as a second sporting life, if you will. Road racing is a way of scratching a competitive itch that might still be burning, especially when the other sports you played growing up (soccer, basketball, football, etc.) become too inconvenient and hard on your body. Running a 5K or 10K is manageable, and so, too, apparently, is finishing a marathon. Outside of the Ironman, the marathon is the ultimate test of endurance, yet the numbers continue to suggest that you don’t have to be in your 20s to run 42 kilometers. Would you believe that almost 2,500 runners over the age of 60 completed the 2011 Honolulu Marathon?

			It’s no coincidence, however, that as the age of people running distance races has increased, so, too, have the median finish times. In 1995, it took men an average of 3:54:00 to finish a marathon and women an average of 4:15:00; in 2012, those numbers grew to 4:17:43 and 4:42:58, respectively. In many instances, you can attribute these slower times to the democratic process of running a marathon and the sheer size of fields today. As many as 16 marathons had more than 15,000 finishers in 2011. And no one is prohibited from walking a marathon, which many entrants in the larger marathons do. Yet there’s no arguing with the fact that age does affect performance, and more specifically, endurance.

			As you get older, your maximum heart rate begins to decline; thus, so does the intensity at which you’re able to run and work out. Your hormone levels (testosterone in men, estrogen in women) also begin to fall, which leads to a loss of approximately 1 percent of muscle mass per year starting around the age of 40. Furthermore, your tissues—especially your cartilage, tendons, and ligaments—begin to lose water content (about 1 percent per year), and the blood flow to your tendons also diminishes. Add it all up, and you can see why you have such a hard time recovering from your workouts and why you’re more prone to injury later on in life.

			But just because you’re older doesn’t mean you can’t run faster or more efficiently than ever before. There are thousands of stories of runners who established new personal bests in their 40s and 50s and who are running faster and longer than they did when they were much younger. Some of the world’s best long-distance runners didn’t find the fountain of youth until they hit their 30s. American Deena Kastor was 31 when she won a bronze medal in the marathon at the 2004 Summer Olympic Games in Athens, and two years later she set an American record in the London Marathon. Fellow American Meb Keflezighi won the 2009 New York City Marathon at 34, and in 2012, at age 36, became the oldest winner of the Olympic marathon trials, held in Houston, when he established a new personal best of 2:09:08. Several months later, he placed fourth in the London Olympic Games.

			No matter what age you begin to run, or what reason you have for running, you can become better at it. That’s why you picked up this book. You have a certain goal you’d like to achieve, whether it is completing your first marathon or half-marathon, setting a new personal record in your next 10K, or simply avoiding those injuries that always seem to dog you in training. It might be that you want to improve your overall fitness or learn how to run more frequently so that you can lose weight. Perhaps you’ve run one or more races in the past and you’re looking for ways to get you to the finish line faster and with less pain.

			The New Rules of Running will help you to do all of those things and to accomplish whatever goals you’ve set going forward. It’s chock-full of new research on how to train better and run longer and healthier for life.

			As you page through this book, you’ll often see references to the five rules that follow. Consider these rules your lifeline to running. In other words, anytime you have a question about nutrition or hydration, or you’re just not sure how to proceed with your training, turn to these rules for help. They will serve as a mentor of sorts, keeping you on the proper path as you pursue your running goals.

			Rule No. 1: There’s No One Way to Run

			Tom Fleming, a two-time winner of the New York City Marathon and the architect of the training programs you’ll see later in this book, has a unique hobby: He likes to watch people walk and run. As a personal coach and the head coach of the varsity cross-country and indoor and outdoor track and field teams at Montclair Kimberley Academy in New Jersey, it’s his job to observe his runners in action and to offer guidance on how to best improve their form and efficiency. And sometimes he just can’t leave his job at the office. One of the world’s best marathoners in the 1970s, Fleming says he can tell a lot about people just by the way they walk—how fast their gait is, how they carry their arms, etc. For example, if he sees someone with a quick arm swing, he knows that person will typically have a fast leg motion.

			Tom will tell you that he can see these patterns in someone as early as age 2, and he’s right. By the time you’re 15 months old, you’ve already developed a fairly consistent walk, or gait pattern. The “stance and swing” phase of your walking and running cycle is refined as your body begins to grow and develop, but once you’re through puberty, you’ve largely established what type of runner you’re going to be. The runner you are today is more a product of nature (i.e., your body type) than it is of nurture. Everything from your arch type to your posture to the alignment of your knees and hips to the length of your legs relative to your torso plays a part in defining you as a runner. That’s why if you stand at the finish line of any marathon, you see all different styles of runners.

			In an ideal world, you’d have a fast foot turnover and a very long stride, your feet would barely touch the ground, and you’d look effortless in full flight—like the world’s fastest man, Usain Bolt. But if you’re 6-foot-4 and built like an offensive tackle, you’re not going to run like a bolt of lightning; and if you’re 5 feet, 100 pounds and built like a world-class gymnast, you’re not going to outstride anyone. You have to make do with the body type that you were born with, and make it as efficient as possible.

			I can’t change the type of runner you are, but I can make your movements more economical by teaching you better posture and mechanics and sharing with you all the latest science on how to increase strength and endurance, and prevent and treat injuries. While there is no one most efficient way to run, there is a most efficient way of running for you, and The New Rules of Running will point you in the right direction.

			Rule No. 2: Speed Is Strength in Disguise

			After Bill Rodgers won the 1975 Boston Marathon with a then-American record time of 2:09:55, he called his time “absurd.” “I can’t run that fast,” said the four-time winner of both the Boston and New York City Marathons. “I must be dreaming this whole thing.”

			Not far behind Rodgers, in third place, was Tom Fleming, who established a personal-best time of 2:12:05. Of the 2,340 starters in the field that year, 113 finished in under 2 hours, 30 minutes. It was the fastest mass marathon to date, according to the Boston Athletic Association. In 2011, 36 years later, only 92 runners (out of field of nearly 24,000) broke the 2:30 barrier. The times at the top were faster—Kenya’s Geoffrey Mutai ran the fastest marathon in history (2:03:02)—but the overall depth of talent wasn’t as good as it was when Rodgers crossed the tape in 1975. In the 2012 marathon, in extremely warm temperatures, only 21 runners finished in under 2:30.

			“We had more quality runners back then because we did more running,” says Fleming, who climbed to as high as number 4 in the world rankings. “We ran farther. Bill and I tried a lot of different things, but we figured we were going to go out and train more than anyone else.”

			In many ways, this “new” rule is an old rule that took shape in the late 1960s, when several elite distance runners, including Fleming, Rodgers, and Amby Burfoot, started training under a method referred to as long, slow distance (LSD). They believed that by running at a more leisurely pace, approximately 50 to 60 seconds slower than their own marathon pace, they would have the ability to dramatically increase their weekly mileage. Did they ever! Fleming and Rodgers once logged a staggering 210 miles in one week, running 30 miles per day. (They would break it up into either three 10-mile runs or two 15-milers.) That distance proved to be too much, and eventually they trimmed it down to about 160 miles per week—slightly more than what most elite marathoners run today.

			Of the 160 miles Fleming ran each week, very few were at or faster than his marathon race pace (5 minutes per mile). He would run a few 4:40 to 4:50 pickups mid-run, but for the most part, his training runs averaged 5:50 to 6 minutes per mile. Fleming believed—as did Rodgers and Burfoot, Rodgers’s teammate at Wesleyan University in Connecticut—that speed is strength in disguise, and that by running at a pace that can be easily sustained over a longer haul, you can improve your aerobic fitness and your ability to run faster and more efficiently. Burfoot had trained under the LSD method when he captured the Boston Marathon in 1967.

			“I ran my personal-best mile of 4:09:02 when I was training long, slow distance for a marathon,” Fleming says. “I never saw the other side of 6 minutes [per mile] when I was training, but that was well within my comfort zone. Some days when you’re training and you’re tired, 6 miles at any pace is hard.”

			Fleming firmly believes that if you have a good, strong base, you can run your personal best for a marathon, a 10K, a 5K, or even a mile, as he did. “Fitter equals faster,” he says. “The speed will come from running lots of miles.”

			Fleming doesn’t suggest that you run 160 miles per week, like he once did. “Everyone is different and has to find their own ceiling,” he says. But running the vast majority of your miles at race pace or faster and incorporating too much speedwork into your program are how the average runner finds him- or herself in the doctor’s office instead of on the course come race day. Too many intermediate and first-time marathoners run their training miles at marathon pace or faster. They are coached by their GPS watches, says Fleming, and they often get injured as a result.

			Now, you can’t just run and do nothing else: You also need to supplement your mileage with a program that emphasizes strength and resistance training (i.e., eccentric contractions, in which the muscle is actively lengthening; also known as the “negative” phase). Typically, the first muscles to fatigue when you run are the hip abductors, and the more endurance you build in these, the longer you’ll be able to maintain your posture and center of gravity, and the more efficiently you will run. Other core muscles, like your hip flexors and gluteus maximus, also need to be trained so that you can maintain your knee lift and proper leg stride as you run longer distances. (For more on these training exercises, see chapter 5.)

			Rule No. 3: You Must Learn to Endure

			Ever wonder why the Kenyans dominate the middle-distance and long-distance events worldwide, and not the equally talented runners from Ecuador, Chile, Mexico, and other high-altitude countries? It’s because the Kenyans run more than anyone else, and they start at a younger age. As a result, their engines are bigger and faster than everyone else’s, meaning their VO2 max levels—the measure of your lung capacity and how much oxygen your body is able to utilize—are superior to those of runners from most other countries. As Fleming says, “Would you rather go into battle with a tank or a jeep?” The Kenyans have the former.

			By definition, endurance is the ability to repeat an activity over and over again for a long period of time, and to do that, you need a well-tuned cardiopulmonary system along with a strong, supporting musculoskeletal system. The higher your VO2 max levels, the more energy you’ll be able to produce and the longer you’ll be able to endure during high-intensity exercise, such as running a 5K or 10K or a marathon.

			Fleming equates endurance with what he calls “on-your-feet time.” If you were to stand on your feet for 4 hours, you would become very fatigued just by the effects of gravity pulling you down. Now imagine running on your feet for 4-plus hours! Remember from earlier, the average finishing time for a marathon in 2012 was 4:17:43 for men and 4:42:58 for women. If you want to be among these finishers or you want to improve on your previous time, then you have to prepare your body to be on your feet for 3, 4, 5, or however many hours you think it will take you to complete the marathon.

			By gradually increasing the amount of on-your-feet running time—say, first to 90 minutes, then to 2 hours, then to 2:10, 2:20, and so on—you can get someone who’s never run a marathon acclimated to being on their feet for as many as 3 hours. Training for any longer than 3 hours is senseless and leaves you more susceptible to injury, Fleming says. So how does a 4-hour-plus marathoner finish if he or she has never run for longer than 3 hours? Adrenaline, for one, Fleming says, but all of those miles logged during several months of training is what will ultimately carry them across the finish line.

			Rule No. 4: Hydrating and Eating Properly Stimulate Recovery

			Dehydration is a big problem with runners, especially those who train for long-distance races. Fluids are essential to maintaining the contraction and relaxation of your muscles, and when you don’t consume enough water and electrolytes, the flow of electrical impulses that powers your muscles and tendons is impaired. This can cause your muscles to cramp and fatigue, and it can lead to strains and other serious running injuries.

			You need to be especially cognizant of replenishing electrolytes as you run, because a depletion of magnesium, potassium, and sodium, in particular, can exacerbate these cramps. When you sweat, you lose these valuable electrolytes, which are responsible for transmitting electrical signals within the body; therefore, the more salts and minerals you take in, the less chance you have of cramping. As a general rule of thumb, the warmer it is and the longer you run, the more electrolytes you should consume. Some of the best sports drinks for hydrating and replacing electrolytes on the go include Gatorade, Gatorade Endurance Formula (which has more electrolytes than regular Gatorade), Powerade, and coconut water (a natural source of electrolytes). If none of these liquids is available to you, then you can consume salt tablets or gels that are very high in sodium, such as PowerBar Energy Gel (which has 200 milligrams of sodium).

			It’s of the utmost importance that our bodies are properly hydrated as we get older, since, besides the risks associated with dehydration, our tissues tend to start losing water after the age of 40. This causes our muscles to become more rigid, like a piece of gum that’s been chewed for hours. The fluid within our spinal discs also starts to dry up and become less flexible, making us more susceptible to lower back problems and joint problems as well. It’s a process you can’t reverse, but it’s one you can slow down by staying properly hydrated. On average, you should drink at least 1/2 ounce of water per day for every pound you weigh in the summer, and 1/4 ounce per day in cold weather.

			As for your diet, there were indications as early as the 1980s that certain foods could combat inflammation, and that body of evidence continues to grow. The reality is that these foods have been available to us for many thousands of years. They are the foods our ancestors ate—fruits, vegetables, and fish, which are natural sources of proteins, carbohydrates, and good fats that promote healing and sustained health.

			Unfortunately, the modern American diet consists of too many readily available processed foods that lack the essential vitamins and nutrients that our bodies need to energize our runs and also to recover from them. In fact, many of the foods we eat today cause our body’s natural defense system to respond in much the same way as it would to a wound or a life-threatening situation. In other words, they aid in the inflammation process; they don’t slow it down. Some of these pro-inflammatory foods include meats high in saturated fats, fried foods and other foods cooked in vegetable oils, and foods rich in trans fat (an unsaturated fat that is known to raise levels of “bad” low-density-lipoprotein, or LDL, cholesterol) and high-fructose corn syrup (a sugar sweetener found in soft drinks, cereals, baked goods, and processed foods). The latter is a major reason for our country’s growing obesity problem—one in every three Americans is obese, and two in three are overweight.

			Outside of rest, one of the best ways to recover from a long run or a hard workout is to eliminate these bad foods and to eat an anti-inflammatory diet full of fresh fruits (berries, apples, oranges, bananas), vegetables (dark-green leafy vegetables like spinach, broccoli, cauliflower), and omega-3 essential fatty acids (cold-water fish like salmon and tuna, flaxseed, walnuts). Studies have shown that people who eat a lot of fish rich in omega-3s are less likely to develop arthritis later in life. Fish and these nutrient-rich fruits and vegetables help fight inflammation, so that the lower back pain you’re feeling early on in training doesn’t materialize into something bigger that knocks you out of your race altogether.

			Rule No. 5: Rest Is Essential for Recovery and Improved Performance

			In the introduction, I spoke of all the physiological and mental benefits of running. Among other things, it can make you happier, curb depression, improve your memory and focus, and boost your aerobic performance. It has even been shown to lower your risk of developing Alzheimer’s disease and other mental illnesses. But there’s a point of diminishing return, and, as with any other recreational activity, if you overdo it and put your body under too much stress too often, running can cause you more harm than good.

			The human body is an incredible machine. We tear it down, and then it repairs and rebuilds itself. It constantly adapts to stress, and if we continually stress it in the right way—allowing for an adequate amount of rest and recovery—it rewards us by making our muscles and connective tissues even stronger, so our performance gets stronger. This explains why it’s so much easier to run 10 miles after 3 months of training than it is after 4 weeks, and why your 10K times continually get faster with each race.

			Russian sports scientist N. Yakovlev’s model of training and adaptation underscores the importance of recovery, especially after a hard workout. It basically states that if you present the body with an appropriate amount of stress and then allow an adequate time for recovery, your fitness level will surpass what it was during your prior workout. This is the adaptation taking place. Train too hard for your current level of conditioning and recovery rate, however, and your body is likely to become fatigued and break down.

			“A runner is overtraining when they cannot repair their body adequately between bouts of exercise,” says Dr. Shawn Williams, PhD, a functional medicine clinician and health science professor at York College of the City University of New York. “This leads to more injuries and often slower healing times due to a weakened parasympathetic [nervous system] response. Since running for long distances causes a lot of micro-trauma, it’s imperative to allow adequate healing to take place before the next run.”

			Healing occurs during rest, or what I like to call “restorative sleep.” During this time, the body repairs micro-trauma to the soft tissue (muscles and tendons) caused by running. This process helps prevent delayed-onset muscle soreness (DOMS). While at rest, your body is also rehydrating and working to replenish your energy (glycogen stores). A lot goes on during this recovery phase to get your body physiologically tuned and ready for your next run, something that can’t happen if you’re immediately following up one hard run with another.

			Overtraining is the number-one cause of injuries in runners, and it’s why we decided to add 3 days to the normal training “week” in our three marathon training plans in chapter 13. By going to a 10-day week, or “phase,” as we like to call it, we’re able to fit in an extra day of rest and follow up every long run with an off day and an easy recovery day. This hard-easy-easy system is the same one legendary University of Oregon coach Bill Bowerman implemented with his athletes some 40 years ago, and his runners never got injured. It is my hope and expectation that by practicing the basic recovery strategies outlined later in this book, and by following this rule, you will remain injury-free.
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			Proper Biomechanics of Running

			When you’re the world’s fastest human and a six-time olympic gold medalist, every runner looks up to you. And in the case of Usain Bolt, this has never been more true. You see, Bolt, the world record-holder at 100 and 200 meters, is 6-foot-5, 210 pounds, and possesses a body that looks more suited to the football field than the track. Indeed, Bolt would strike a very imposing figure if he lined up as a wide receiver in the National Football League.

			Most top distance runners are about 9 or 10 inches shorter than Bolt, and a lot leaner. They don’t look like Hercules because it’s generally accepted that the thinner you are, the more efficient you’ll be over the long haul. But in the short sprinting events, size does matter. Once Bolt gets rolling, the long-limbed Jamaican takes the least amount of steps to go from 0 to 100 meters. He takes 41 steps, whereas the rest of the world’s best average about 44. (The runner-up to Bolt in the 2012 100-meter Olympic final, his fellow countryman Yohan Blake, took 46.) Bolt’s longer stride, coupled with his tremendous core and upper-body strength, makes him very explosive and economical for the distance he runs.

			I bring up the example of Bolt not only because he is unique but also because every runner is different. As renowned running coach Tom Fleming says, “If you stood at the finish line of today’s New York City Marathon, you’d see 47,000 different styles of running.” Just as each person has a unique set of fingerprints, each person has his or her own individual way of running. No one else on the planet runs exactly the same way you do.

			Your running style depends on a number of different things: your physical size and strength, your natural posture, the length of your legs relative to that of your torso, the size of your arch, and the alignment of your knees and hips. For example, Bolt’s arms and legs are very long—much longer in proportion to his torso—which explains why he’s able to cover ground in fewer steps than all other world-class sprinters. He also has very muscular arms and legs, which is why the 41 steps he does make in the 100 meters are so quick and explosive. He simply rips his cleats off the ground. The faster you swing your arms, the faster your legs are going to move as well.

			The single biggest determining factor for what type of runner you’ll be is your legs-to-torso ratio—the longer your limbs are, the higher your center of gravity. This not only adds length to your stride but also helps you run faster. Running is a constant up-and-down motion—as you stride forward, your body’s mass falls forward, and then it alternatively springs upward. The higher your center of gravity, the faster your body falls forward. Think of yourself jumping into a swimming pool: If you dive into the water off a 3-meter platform
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