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FOREWORD

Welcome to The Big Book of Endurance Training and Racing. Hopefully, the information you find in these pages will change your life. It did for me when I began training under the guidance of Dr. Phil Maffetone.

My athletic career started in 1968 when I answered an ad in the local paper announcing swim-team tryouts. At the time I literally couldn’t swim more than the length of a twenty-five-yard pool without having to stop and catch my breath. In the nearly thirty years since, I have tried almost every training theory and coaching style in the pursuit of personal athletic excellence. The evolution to my present program was not easy. The years of regimented swim coaching had ingrained in me a very narrow-minded training philosophy, which was to do things faster. If I could just train with more yardage, and train faster, then I would most certainly race faster. Or so I thought.

My race results from this type of program were mediocre at best. “Do more, faster” really only works for those so talented that their genetics override the lunacy of their training and take them to greatness anyway. I ended my twelve-year swimming career completely burned out, physically and mentally. I also ended it feeling like I just hadn’t reached my potential. But at the time, I couldn’t put my finger on why.

Fortunately, I was given a second chance to explore the limits of my athletic abilities. In 1982, I embarked on what has been a dream trip through the world of the triathlon. It wasn’t always smooth, though. My initiation years mirrored my swimming career. Due specifically to the swimming mentality, “Do more, faster,” a few great results were separated by injuries and sporadic improvement. But unlike swimming, which is not an impact sport, the price of unwise training in triathlons is not only mental decay, but physical as well. Something needed to change.

Just about this time, I was introduced to Dr. Phil Maffetone, who had enjoyed a good deal of success training triathletes. I was warned that his methods were probably going to sound crazy at first, but assured that they really worked. That was 1984. And, yes, at the time his philosophy on training was almost completely opposite to my “do more, faster” approach. Now it’s a new millennium, and his training techniques that once seemed crazy are almost universally accepted as the only method that will allow you to reach your peak performance year after year. Using Phil’s training program and consulting with him over the years, I have been able to rack up a long list of international triathlon victories, including six Ironman Hawaii titles, the last of which came at age thirty-seven!

In The Big Book of Endurance Training and Racing, Dr. Maffetone details the training philosophy that I have used throughout my triathlon career. If you have used these tools and techniques, you know they work. If you haven’t, welcome to what will undoubtedly be a whole new level of athletic performance. Take the time to follow his program. Leave your ego at the door, because in the short term it might seem like you aren’t going anywhere. But long term, I guarantee you will see the results you know your body is capable of.

Mark Allen is a six-time Ironman Hawaii champion and was named by Outside magazine the fittest man in the world.
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PREFACE

The Big Book of Endurance Training and Racing is for triathletes, runners, cyclists, swimmers, cross-country skiers, and other athletes seeking greater endurance. You will learn about the many important tools that help you achieve optimal athletic potential—and keep you healthy and injury-free for many productive years.

Commitment and dedication to your sport cannot be accomplished without careful planning. I want to assist you in getting even more from your body. The successful road to training and racing is relatively simple. It includes having a clear strategy with short- and long-term goals, monitoring progress to assure your plan is working and to prevent overtraining, and, of course, proper nutrition.

This book gives you a fresh look at successful endurance training and competition. My system offers a truly “individualized” approach, which I have continually updated and refined over three decades of training and treating athletes, who range from world champions to weekend warriors.

My general philosophy regarding endurance contains four key points:

1.   Build a great aerobic base. This essential physical and metabolic foundation helps accomplish several important tasks: it prevents injury and maintains a balanced physical body; it increases fat burning for improved stamina, weight loss, and sustained energy; and it improves overall health in the immune and hormonal systems, the intestines and liver, and throughout the body.

2.   Eat well. Specific foods influence the developing aerobic system, especially the foods consumed in the course of a typical day. Overall, diet can significantly influence your body’s physical, chemical, and mental state of fitness and health.

3.   Reduce stress. Training and competition, combined with other lifestyle factors, can be stressful and adversely affect performance, cause injuries, and even lead to poor nutrition because they can disrupt the normal digestion and absorption of nutrients.

4.   Improve brain function. The brain and entire nervous system control virtually all athletic activity, and a healthier brain produces a better athlete. Improved brain function occurs from eating well, controlling stress, and through sensory stimulation, which includes proper training and optimal breathing.

Those familiar with my other books and essays on fitness and health know that I’m strongly opposed to quick-fix solutions to many of the problems encountered by triathletes, runners, cyclists, and other endurance athletes. Too often, so-called sports medicine experts only consider the symptoms, leaving the basis of a particular problem unattended, only to cause other problems down the road (and sometimes a recurrence of the same problem). Today’s practitioners too readily recommend off-the-shelf treatments, including rest, stretching, hot or cold packs, anti-inflammatory drugs, and often surgery. It’s a classic case of treating the symptom and ignoring the root cause. This cookbook approach to the human body is indefensible.

Yet there are many exceptional healthcare practitioners in sports, and I devote a whole chapter to how to find one. The better sports practitioners take an alternative view about the best kind of treatment and carefully consider the entire athlete. This is critical because an injury is, with some exceptions, simply the end result of a series of dominoes falling over. For example, one morning, while bending to tie your shoe, you feel a twinge in your hamstring. While that’s where the pain is located, it’s often not the location of the cause. A comprehensive history and evaluation might discover the cause is in the foot—the result of wearing the wrong kind of running shoe. Some barely noticeable muscular imbalance in the leg might develop, leading to a tilt in the pelvis, with a final stop in the hamstring—the source of the pain.

The remedy? Obviously, ice, anti-inflammatory drugs, or rubbing the hamstring is not going to correct the real problem. Obtaining the right shoe will often quickly allow the body to make its own natural corrections of the fallen dominos.

Generally, the body has a great natural ability to heal itself. When your body gives you a very obvious sign, such as a hamstring twinge, it’s time to stop and assess what’s going on. If you don’t, it may soon be too late. Waiting until you’re physically unable to train—the point at which your body forces you to stop—simply results in wasted time, frustration, fitness loss, increased stress, and even depression.

Yes, it’s best to view the body in the entire context of physical, chemical, and mental balance. Some call this a holistic approach, or looking at the big picture.

The brain is an influential part of this holistic equation, especially in endurance sports. The brain may be the most forgotten or even neglected aspect of training and competition. I predict that neuroscience will soon emerge as the next frontier in sports research. I’m not referring to sports psychology, which has been around for decades, but the physiology of the brain and how it affects muscles, hormones, energy production, fat burning, and virtually all athletic function.

The brain is the reason we slow down during a race—not too much lactate, or too little glucose or oxygen. As the body’s control center, the brain may slow us down to prevent injury or ill health. For example, the body may have some impairment, some “roadblock” that prevents us from going faster, and rather than cause an injury, the brain tells the body to slow down or even stop. With information found in this book, you’ll be able to find those impairments before they occur and self-correct them.

The Big Book of Endurance Training and Racing also dispels many of the commonly held myths that linger in participatory sports—and that adversely impact performance. These false notions are propagated by common misunderstandings; outdated information about training, competition, and nutrition; and the very worst sins—rampant commercialism and sports marketing. To dispel these myths, I will carefully explain throughout this book the following recommendations:

•   Focus on burning more body fat for energy, instead of just on carbohydrates (glucose).

•   Train slower, enabling your aerobic system to improve endurance so you can actually race faster.

•   Don’t use costly, built-up running shoes; instead use the flattest, least protective training and racing shoes to prevent foot and leg injuries.

•   Don’t stretch; instead, you can obtain significant flexibility through an active warm-up and cool-down, without the risk of injury that can accompany stretching.

•   Consume a balance of dietary fats to help build endurance, reduce inflammation, and improve brain function.

•   Stay away from refined carbohydrates that can reduce endurance energy, disrupt important hormone balance, and store excess body fat.

•   Avoid common dietary supplements that can negatively impact endurance and health.

•   Spend time in the sun without sunscreen or protective clothing to obtain more vitamin D to improve athletic performance.

•   Recognize and correct overtraining in its earliest stage—long before fatigue, poor performance, or injury occurs.

•   Know that age is no barrier to performance. It’s possible to go faster in your forties, fifties, and even sixties—with improved fat burning and better slow-twitch muscle function.

How to Use This Book

The Big Book of Endurance Training and Racing will help you individualize your own program. Every athlete has unique needs, and no single program will work for everyone. Most importantly, your primary concern should never be short-term; instead, your focus should always be long-term. By doing so improvements in performance should be consistent for years to come, despite your age or gender.

I’ve set up this book the same way I personally worked with an athlete—which was one-on-one. Beginning with a general overview, I define common terms in endurance sports, as well as describe some of the key body systems, such as muscle, metabolism, and the brain. I then show you how to put all these ideas into practice with training, racing, and self-testing. Diet, nutrition, and other topics follow, and with each new chapter you’ll easily be able to build on a solid understanding. To facilitate this learning process, I have included a number of fitness and health surveys on topics ranging from hormones and stress to diet.

You will also come across brief case histories of some of my former patients and athletes, personal perspectives from those who have followed the tenets of my program, and questions visitors have submitted to my Web site at www.PhilMaffetone.com. I have done my best to answer them in this book. I’d love to hear from you.

In the meantime, enjoy and endure!

—Dr. Philip Maffetone
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INTRODUCTION—

My Personal Journey on the Road to Endurance

Life is a journey of endurance, full of unexpected surprises. Little did I know growing up that one day I would become a holistic practitioner who would spend many wonderful years working closely with endurance athletes, ranging from beginners to seasoned veterans, including some of the world’s greatest competitors. These athletes include triathlon champions Mark Allen, Colleen Cannon, and Mike Pigg, world-class distance runner Marianne Dickerson, and the late running guru Dr. George Sheehan.

The irony is that I started out as a high school sprinter competing in the 220-yard event and shorter distances—a far cry from being an endurance athlete myself, or even knowing much about the human body or understanding its potential through proper training, stress management, and diet.

Through years of trial and error, experience, immersion in the literature of exercise physiology, Eastern philosophy, and treating patients and athletes, I continued to refine and expand upon what I consider the big-picture approach to endurance sports. But before offering you a wealth of information on how to become a better endurance athlete, allow me to first recount my own personal story, which reflects the reason why, to this day, I encourage all athletes to never neglect their health for the sake of performance. Both fitness and health are intertwined in a deeply significant way, a fact that became entirely apparent to me soon after I ran the New York City Marathon in 1980.

[image: image]

I started running track in high school in the 1960s, and those twenty-two or twenty-three seconds going all-out on cinders in my spikes represented the full extent of my endurance. Until the end of my sophomore year in high school, I was not physically active; gym class was embarrassing because I was uncoordinated and could not do the things most other kids did. Even my academic world was disastrous, since I was a poor student just barely moving on to the next grade level each year, only thanks to summer school. But puberty and a surge of natural testosterone fortuitously came into my life, and during the last week of tenth grade, our gym class had a fitness test—running 600 yards. Without training or preparation, I beat everyone. The following year I joined the track team and began a streak of nearly undefeated racing that extended all the way into college.

Along the way, I had a few bad races. In my senior year, for example, I was the only runner from my high school to qualify for the biggest meet in New York State. After a cafeteria lunch of the usual junk food, I left with the track coach for the long drive to the meet. Once there, I ran several heats, easily winning each race to keep progressing until I made the finals. But I hadn’t eaten anything since lunch. The final race was well into the evening and I was famished. Walking to the starting line, I felt weak and shaky from lack of food. And, I didn’t see my starting blocks, which the rest of the sprinters had already set up. The official told me to hurry across the track and fetch my blocks. As soon as I returned, the race started. I sprinted about 150 yards, and, realizing that I wasn’t going to win, I jogged to the finish dead last; the winning time was a slow 23.5 seconds.

After high school graduation, I decided to go to college for one reason—to run track—despite my poor grades. My primary goal was to reach national levels, with thoughts about making the U.S. Olympic team.

Much of my training time at college was spent on my own: an easy warm-up lap or two around the quarter-mile track, ten or twelve short sprints, and a cool-down lap. I don’t recall many of the smaller track-and-field races with nearby colleges. I would just show up and run fast, winning most of them. With what seemed like too much extra time on my hands, I also wanted to use my leg speed and newfound overall athleticism to play football and baseball, but was prevented from doing so by my track coach who thought I’d get injured.
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I started out as a sprinter in high school.

I succeeded in qualifying for the nationals during the collegiate indoor track season, having raced on many old wooden tracks to get there. But I had to run even shorter distances like the sixty-yard sprint to accomplish this goal. At the season-ending race, I was one of three runners in a photo finish—I placed third. But after that race, I lost interest in training and racing. I also dropped out of college. Studying wasn’t for me. I was ready to move on with life.

I was now living in the same small upstate New York town where I grew up, ironically near the high school track where I ran so well. I found a good job, with benefits, working for the phone company, which required me to test newly installed equipment inside the telephone buildings. I soon got married, started a family, and tried to maintain as much sports activity as possible, joining an amateur football team as a wide receiver and participating in baseball, playing alternately at most positions. I also swam freestyle, always short distances, and was nearly as good a competitor as in my earlier track days.

During this time I also became interested in exercise physiology and nutrition. Perhaps my childhood contributed to this desire. My mother would often listen to nutrition expert Carlton Fredericks on the radio, and later, my father became fascinated with Rodale’s organic gardening ideas and planted a family vegetable garden.

I read Adele Davis’s books. In the late sixties and early seventies, she was recognized as a nutritional sage. I also worked part-time in a health food store and joined a natural foods co-op. I had already been studying Eastern philosophy, and now it seemed even more important, as the only image of health that personally made sense was the holistic one.

One day I had what could only be described as a powerful vision—that I needed to go back to school and become a doctor to help people. It was so strong an epiphany that the next day I gave my two-week notice to the phone company. I planned to complete my undergraduate work at a local college and found an evening job in a restaurant. My grades improved slightly as I learned more about human biology and could relate it to my own health. Eating better was a significant part of becoming a more attentive student. Still, my poor grades overall made it difficult to get into any professional school. I met a chiropractor who knew the dean of the National University of Health Sciences in Chicago. There I could study nutrition, sports medicine, and other related topics, and its doctorate of chiropractic would allow me to one day practice as a physician.

Uprooting my family, now with two young children, from New York to Chicago was quite stressful. I found a job as night watchman at a factory, the midnight to 8:00 AM shift, and obtained school loans to pay for tuition and other costs. The school offered the option of a summer semester, enabling students to complete the five-year program in three and a half years, and I opted for the accelerated program. The professional school curriculum was twice as rigorous as that of undergraduate work. The extra study time required overwhelmed me. One could not, for example, learn enough about the body from human dissection class without also spending the entire weekend studying the incredibly intricate details of just where each muscle attached, the delicate structure of the body’s joints, and the complex display of nerves running throughout the body.

But it was my disappointment with the philosophy of the chiropractic profession and its narrow range of assessment and therapeutic options that led me to call my old boss at the phone company and ask for my job back. He said my position was there if I wanted it. That evening, while pondering this choice, I went down to the basement of our on-campus apartment complex to do laundry. Accidentally going into the wrong door, I encountered a group of students listening to a lecture on muscles and movement, and how nutrition played a key role. Now I got really excited. Exposure to this kind of information was the original reason I had sacrificed so much.

Despite the long hours of classes, the graveyard factory shift, and my family responsibilities, it was studying topics outside the regular curriculum that became the priority. Chicago was home to a proliferation of weekend professional seminars regularly offered by medical doctors, osteopaths, chiropractors, acupuncturists, and others who taught about natural hands-on healing, diet and nutrition, and exercise. Exposure to all these topics complemented my studies of anatomy and physiology, biochemistry and pharmacology, and diagnosis. While the National University of Health Sciences was considered overly medical by many chiropractors—because it taught in a very scientific way and included much of what medical students study—it still held to rigid ideological views, an unyielding approach that I was uncomfortable with. For example, the school’s curriculum insisted that the spine was the cause of many health problems, and not lifestyle considerations such as nutrition and exercise.

But the learning I picked up at the seminars helped balance my education. The study of anatomy insisted that the bones of the skull were fixed, but now I discovered from osteopathy that the skull’s bones could move with the breath and other muscle motions, which offered important therapeutic possibilities. I learned that the brain, if injured, not only could recover but could improve in cognition and function, and with age. And muscles, which commonly get out of balance and can take weeks or months to rehabilitate, can be corrected easily and quickly through various types of hands-on treatment.

Yet even with all that I was learning, both in school and on weekends, I was still missing something: putting all that information into actual practice. I simply could not wait for graduation, so after a short time, I began treating people in my apartment—a sort of underground clinic. My first patients were fellow students, then people from the local community. I would often see this one classmate jog past my apartment to and from his daily workout. He always seemed exhausted upon his return compared to how he looked when he first started. One day I asked him if I could evaluate him, and he agreed. His body was quite beat up after his run—high heart rate, muscle imbalance, poor gait, and knee pain. I began to study how this could happen and became even more interested in exercise physiology.

Unfortunately, in 1976, with less than a year left of school, I physically, chemically, and mentally fell apart. The cumulative stress had caught up with me. One day I found myself in the hospital emergency room, and the physicians were not going to let me leave because I was so sick. My muscles had severely deteriorated, the intestines had shut down, and I was dangerously anemic. Because my immune system wasn’t working, my whole body was chronically inflamed. Yet I needed to travel to New York to take the state boards in order to get my license to practice. After I spent a week in the hospital, the doctors still would not let me leave. So I removed the IVs in both arms, got dressed, and arranged for a ride to the airport. I took the two-day exam, later finding out I passed, but was too sick and weak to return to Chicago and had to be hospitalized in New York.

I now weighed only ninety-seven pounds—a precipitous loss of sixty pounds in less than a year. Despite being bedridden in the hospital, I wanted to watch the Montreal Olympics on television, especially the track events. Yet I was barely able to reach the television switch and was too weak to turn it on. The nurse came in to help me. Jealously watching these Olympic athletes in action, I wondered how my health could so rapidly deteriorate. I wasn’t even thirty years old.

Soon after my return to Chicago, I made an appointment with a doctor in Detroit, who had taught a seminar I’d attended. Dr. George Goodheart offered to treat me without charge during my three-day visit, and allowed me to closely observe his treatment of patients, most of whom had flown in from other areas of the country and the world. Dr. Goodheart had developed a form of biofeedback assessment called applied kinesiology, which combined manual muscle testing with a variety of hands-on therapies, such as manipulation, acupuncture, and cranial therapy, with nutrition and other treatment methods. I had already used some of these approaches in my illegal student practice with good results, but never imagined I would see such extreme cases of ill and injured patients getting better in such a short time, including me. My initial blood test showed an alarming blood hemoglobin level of 7.1, low enough to require a transfusion (which never helped). But Dr. Goodheart said my blood test would improve. At the end of the third day, my blood test had reached 11—so unbelievable that, soon after returning to Chicago, I had the blood tested again to see if the result was true. Having studied hematology, I knew that it would take months, not days, to improve the blood cells. But mine was now 11.8! I was even more convinced that the methods of evaluation and treatment I was learning were more powerful than I had imagined. And, it provided me with the enthusiasm and confidence I never got from academic studies. This realization coincided with the beginning of my own physical recovery. In a short time, I further fine-tuned my diet and nutrition, and began to walk for exercise. At first, walking an easy ten minutes was almost impossible. But as I progressed, my muscles started to reappear and I continued improving. I gained most of my weight back.

In 1977, I moved back to New York with my family and entered private practice, once again living near the track where I had excelled as a high school sprinter. I soon began seeing a variety of patients, old and young. Some suffered from joint or back pain or had intestinal problems, not unlike my own for so long. My approach was simple: spend all the time necessary evaluating each patient as an individual, and once it was clear what the causes were, the treatment part was often quick and easy. I had a whole “tool chest” of possible therapies, from traditional physical remedies to diet, nutrition, stress management, even employing exercise as a therapy. It was a matter of matching the most appropriate therapy with the patient’s particular needs. Because of my truly holistic approach, and because many of these patients responded quickly, my referral practice built quickly.

The experience of having once been a patient was one of the most important lessons that enabled me to succeed with my own patients. A common complaint of patients is that their doctors don’t listen to them, don’t take their seemingly irrelevant complaints seriously, and simply treat their symptoms without finding the root cause of their problem. This is exactly what had happened to me when my body shut down. Doctors kept treating my symptoms, the reason I never recovered under their care. In some ways, I felt almost lucky to have experienced being a patient as part of my professional training. Health-care professionals who have never been patients are not often able to relate to certain aspects of what a patient really feels. I vowed to be an exception.

Local athletes began showing up at my office. Typically, an injury had sidelined them and they were looking for help. In fact, many visited me as a last resort after seeing different specialists. My approach was always the same: spend all the necessary time assessing them, then apply the most effective treatment.

One day, the president of the local Road Runners Club showed up. He was a firefighter who had fallen through the roof of a burning house. He had multiple physical injuries, especially in his back, yet was determined to run in the New York City Marathon, only several weeks away. I was able to fix his injuries and get him running without pain by using many of the therapeutic tools of evaluation and hands-on treatment I’d learned in recent years, especially by balancing his injured muscles. He completed his race with ease.

More and more distance runners from the region began filling up my waiting room as word spread of my successful and unconventional approach to injury treatment. Gradually implementing various biofeedback tools, I began measuring many aspects of human physiology in athletes, from heart-rate changes and breathing to the brain’s control over muscle function. I also learned another vital component to my work—that eliminating a simple or serious injury was only half of my job. The other half was knowing how the dysfunction happened and how to prevent its recurrence. This meant understanding how an athlete worked out, taking all the information I learned through my examination and treatment, and using that to make appropriate changes in training and competition.

My exposure to more and more runners led me to take up personal coaching, but I made sure that coaching was nothing like the traditional process of giving athletes training schedules and encouraging them to race harder. Instead, my coaching style was to help them be their own coach while providing objective feedback. They would coach themselves with my input, which helped them become more intuitive and instinctual about their body.

As my own health continued to improve, I entertained the notion of running in the New York City Marathon. By then, I had been walking regularly for more than two years. The marathon was six months away, and that seemed like plenty of time to train for it. So I began slow jogging in the middle of my walks, gradually making more of the one-hour workout an easy run. I monitored my heart rate, wore flat running shoes, and always walked at the start and the end of the session for a proper warm-up and cool-down. Eventually, I got up to two hours for my longest run of the week. While I had a sense of the distances I covered, my training was based on time.
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It was a cool, overcast morning on race day for the New York City Marathon. The race started with a cannon blast so loud it shook the Verrazano Bridge. The crowd of 18,000 runners began to move and I was among them. All went well through the first ten miles. The excitement swept me along at a slightly quicker pace than I’d planned, yet I felt great. As expected, by fifteen miles I felt tired but was able to continue. Within the next couple of miles, however, I began to shiver. Despite drinking plenty of water, I felt dehydrated. And I was craving cotton candy. At eighteen miles, I stopped to check my feet. They were numb, and I wanted to be sure they were still there. “My hamstrings are cramping,” I said out loud. Suddenly, I realized I wasn’t thinking rationally, and all I could remember was my goal to finish the race and prove to myself and others that I was healthy.

Alarmed by how awful I looked, two paramedics tried to remove me from the course. But I wouldn’t let them. Somehow, I painfully fought my way onward. I have very little memory of those last few miles, but I’ll always remember the finale. It included a minor collision with a television cameraman in Central Park. The crowds got louder, and then I had a clear view of the finish line.

A finisher’s medal was hung around my neck. I cried with joy over the ultimate success of passing my four-hour endurance test. But the next moment I discovered myself herded into the first-aid tent. It looked like a war zone. There were casualties all around me. Doctors and nurses were running in and out. Sick-looking runners lying on cots groaned in pain. Ambulances came and went. I thought to myself, “Are these people really healthy? And am I?” I realized then that running the marathon had not proven my health at all. I was fit enough to run 26.2 miles. But clearly fitness was something quite different from good health. This critical concept will be discussed in much greater detail throughout this book; yes, too many endurance athletes wrongly assume that being super-fit or posting fast times is the same as being healthy.

Soon after the New York City race, I also began lecturing on various topics in holistic fitness and health, first at the local library, an aerobic dance studio, and a health food store, then at running clinics. I also began writing professional papers to present at conferences, where all types of health-care professionals began to adopt my holistic approach and began practicing it with their own patients. Gradually I received more invitations to races, such as the Bermuda Marathon, where I met Dr. George Sheehan, who was also a speaker. A cardiologist and runner, he was a very influential figure in the running community because of his regular columns in Runner’s World and other publications. He was philosophical and humorous when writing about the curious passions and obsessions of runners. He became intrigued with my implementation of heart-rate monitors. Dr. Sheehan later came to my office to see firsthand my work with athletes.

It wasn’t long before I began to be contacted by swimmers and cyclists, and later triathletes. These calls came from all over the United States, including San Diego, California, Boulder, Colorado, and Florida. I eventually set up athlete workshops of varying lengths—a day to a week—in these and other locations, combining one-on-one work, lectures, group runs, and bike rides to evaluate training, and spending time at the pool watching stroke mechanics.

Working with triathletes represented a unique experience compared to single-sport athletes. In this event, an athlete must train in three different activities: swimming, biking, and running. From a physiological standpoint, this type of cross-training has additional built-in benefits over single sports. The three activities are neurologically very different, with the brain responding uniquely to each different sport. Cross-training provided a better-rounded and balanced training response. In addition, each sport could be used to help manipulate the body differently. Clearly, this kind of triathlon training provided more fitness and health potential than the sum of all three sports. Swimming, for example, could also be used to help the body in its physical, metabolic, and other types of recovery following a longer run or bike ride. In particular, a long-distance triathlon was an accumulated increase of physical intensity, maintaining high aerobic activity in the swim and bike, and only becoming anaerobic in the run. These observations became important strategies to help the athletes I worked with succeed.

One endurance athlete who visited my clinic was a young, extroverted, blonde, and supremely talented triathlete by the name of Colleen Cannon. In a short time, she was able to go from a forty-minute 10K to about thirty-five minutes and started performing much better on the triathlon circuit. She also referred other triathletes, including a promising San Diegan: Mark Allen, who had yet to win the Ironman.

Another endurance athlete who came to my office for treatment and coaching was ultramarathoner Stu Mittleman. I had met Stu the day before at the pre-registration for a short-distance triathlon that he planned on entering. But he had a painful foot problem and was going to withdraw from the race. He asked me how long it would take to heal so he could race again. I told him that his problem would be easy to correct, and showed him how, eliminating the pain by manipulating the foot and working on the muscles that caused the problem. The next day, he completed the triathlon without difficulty.

I then began to work closely with Stu. I encouraged him to alter his training, use a heart-monitor, and improve his diet. Like most endurance athletes I’ve worked with, Stu taught me a lot about human performance. Watching him train made me feel like a scientist studying a human lab animal, especially observing him going round and round the track. Any time I saw a minor deviation in his gait or stride, he would take a pit stop and we’d correct the problem. Together, we prepared for the World Six-Day Race Championships in La Rochelle, France. In this, his biggest ultra event to date, he placed second overall out of a field of the world’s top two dozen ultrarunners, reaching almost 100 miles a day for six consecutive days—all while on a 200-meter indoor track. For the entire time he was running, I was stationed just off the track. My job was to keep him balanced as the race progressed—much like the pit-crew in a racecar event. When his energy fell, I would prepare certain food or drink to match his needs. I also monitored his heart rate and breathing, getting feedback about even the most subtle signs and symptoms, and even listening to the sounds of his footsteps as he ran past me on the track. I could associate certain changes in the sounds of his running with specific muscle imbalances.

During this period of working with endurance athletes, I also trained racehorses, using a heart-rate monitor to develop their natural endurance. Despite the obvious differences in structure, horses, if you imagine them standing on their back legs, are remarkably similar to humans. Much of their physiology is similar to human athletes, too. In many ways, horses were easier to treat than their human counterparts.

I was privileged to work with racecar legends Mario and Michael Andretti and numerous other drivers in preparation for such events as the Daytona twenty-four-hour race. I knew that they required significant endurance and fat burning to prevent their heart rates from rising too high during racing. Their brain function was also an important focus, and I helped to improve eye-hand coordination, quick thinking, and focus. I also gave a seminar to the Navy SEALs’ basic training instructors, and spent considerable time teaching the endurance pilots who flew the stealth bombers on very long missions. I even got to “fly” the stealth simulator.

Throughout my growing practice, travel with athletes, lectures, and my newly emerging writing career, I continued with my own running, entering many road races from the mile to the marathon, steadily improving year after year to very respectable age-group finishes. I also added swimming to my routine, and biking, competing in some shorter duathlons, triathlons, and swim events.

Yet as my lecturing and work with athletes took me on the road more often, and on longer international trips, such as Europe, Japan, and Australia, it became more difficult to maintain a high level of fitness. By the early 1990s, I stopped competing; even my training was significantly reduced. I finally had to reduce my work on all fronts by reducing my clinic hours and limiting travel to select events like the Ironman in Kona, Hawaii.

The last time I was on the Big Island of Hawaii was in 1995, when Mark won his sixth and final Ironman. I was in the lead media van (which featured the radio broadcast of the Yankees winning the World Series against the Braves).

In 1997, I closed my private practice and continued consulting and lecturing, while I spent a year writing a textbook called Complementary Sports Medicine. Soon after this book was published, I had another vision of sorts, not unlike the experience that told me to quit my job at the phone company and become a healer. I woke up one morning with an intense desire to become a songwriter, despite never playing an instrument or singing or knowing anything about songwriting. All I had was music in my head, which had been a lifelong activity. Within a week of this epiphany, I got a surprise call from powerful and influential recording music producer Rick Rubin, who wanted to become a patient. I told him I no longer practiced, but that I had just become a songwriter. We agreed to help each other in our respective endeavors. I was soon spending considerable time with Rick in Los Angeles, one of the great music capitals of the world. I was exposed to many great songwriters and his clients, including Neil Diamond and Diane Warren, and to groups who wrote their own music, such as the Dixie Chicks, System of a Down, and Audioslave. I became Johnny Cash’s doctor, trying to save him from declining health and an over-reliance on physician-prescribed drugs. I ultimately recorded my first songs in Nashville. And for a short period, I was the wellness doctor for the Red Hot Chili Peppers, traveling on a world tour with these four great musicians, and treating them like the endurance athletes they were.

During this time I also began measuring brain waves to show music’s significant effect on the brain. Not surprisingly, the production of the brain’s alpha waves, something humans have strived to do for thousands of years, was not just healthy, but important for athletes—for stress management, increased performance, and injury rehab.

While on the fast track to learning guitar and piano, and busy writing songs, I came to realize that my time living in the Hollywood Hills was much too stressful. I eventually reached a compromise by moving to a small mountain town in southern Arizona within a reasonable drive to Los Angeles so I could continue regular music recording and maintain my holistic work with Rick.

At an elevation of 4,500 feet, the area where I live is beautiful; it’s quiet and serene. Planting a large vegetable garden was a wonderful experience, and I continue to work on my music and have so far produced two CDs. Most importantly, I got back in great physical shape by avoiding as much physical, chemical, and mental stress as possible. While I haven’t returned to my former level of ability, I feel that I am in the best health of my life. Depending on time of year and desire, I try to do an hour or two of physical activity every day. This might include hiking and biking in the mountains, swimming, or strength exercises.

And, while writing this on a warm winter afternoon, I occasionally look out from the window in my bedroom office at the majestic snow-capped Santa Catalina Mountains. I hear music playing in my head.


Section
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Building Your Endurance Foundation

[image: image]


CHAPTER 1
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WHAT IS ENDURANCE?

To be human is to possess endurance. It’s built into our genes. One of the primary ways we’ve survived as a species is thanks to the role endurance has played in our own evolution. With bipedal and upright posture, feet designed for walking instead of climbing and hanging from tree branches, and the ability to generously sweat, which prevents the body from overheating, early humans were able to travel long distances without fatigue, heat exhaustion, or injury. The search for food or water could lead to newer life-sustaining environments many miles away.

If, over the course of several million years, natural selection has given us the gift of endurance, it is only recently that sports science has begun to fully examine what it means for an athlete to go far at a consistent intensity. But what accounts for the physical differences among us regarding endurance? Why are some of us faster? Why do some of us excel at shorter distances? Or others race better in longer ones?

While genetics may dictate some of these performance differences, we actually control much of our natural athletic expression through the training and lifestyle habits we choose. Making the right decisions brings out the built-in endurance we already have in our bodies. We increase our endurance by being both fit and healthy.

By looking at the whole body and fine-tuning all of its functions, one can automatically improve endurance. To have great endurance is to be holistic. If you want to achieve optimum endurance—the path to achieving your athletic potential—balancing the whole body is key to bringing out the endurance power within. Many factors contribute to and create our endurance, from muscle function and burning fat, to the various nutrients we consume and the intricate workings of our brain. This book discusses dozens of these factors and shows you how to use them to improve endurance. The optimal working of all these factors is important, and if one is deficient, endurance diminishes. As such, endurance is another individual feature we all uniquely posses. Endurance helps make us more than the sum of our parts.

But what is the meaning of endurance for athletes? Endurance can be defined in many ways. The popular college textbook Exercise Physiology, by Ardle, Katch, and Katch, discusses dozens of different aspects of endurance but does not define the term until page 756, and then only in more academic and less practical terms. Other sports researchers and authors define endurance as a form of survival. But you don’t want to just survive a triathlon like the Ironman; you want to embrace it, live it, and enjoy it—otherwise, why are you participating? One unique feature of endurance that differentiates it from true sprinting speed is effort: endurance is performed at sub-maximal exertion while sprinters perform at all-out, maximal effort.

Endurance has such a wide range of physical, chemical, and mental functions that I propose several important definitions, specifically for those athletes who engage in training for events lasting more than a few minutes:

•   Endurance is our personal human performance; we use it to reach our athletic potential. As individuals, each of us defines our endurance differently—to run a 10K race, swim a mile, or bike a century. Driven by the urge to compete at the highest levels, many endurance athletes express themselves by racing professionally. Riding a bike for three consecutive weeks in the Tour de France, or going strong for eight or sub-nine hours in the lava steam bath known as the Ironman Hawaii, require superb mental and physical conditioning.

•   Endurance provides the physical, chemical, and mental tools to enable us to continually power the body over relatively long distances while maintaining higher speeds at sub-maximum effort.

•   Endurance is an expression of the body’s aerobic system. This key system, discussed below and throughout this book, includes aerobic muscle fibers that burn fat for energy, the nerves and blood vessels associated with the muscles, and all the support mechanisms to put them in action, including the heart and lungs. Properly training the aerobic system can allow a runner to cover five miles in forty-five minutes at a heart rate of 150, then progress to performing the same distance a month later at forty-three minutes. Or, the cyclist who can ride a flat ten-mile course averaging a steady fifteen miles per hour at a heart rate of 140, with proper endurance training can now ride the same course averaging nine miles per hour at the same heart rate. This feature of endurance is what I call aerobic speed, and is discussed in the coming chapters.

•   Endurance is our ability to carry on our athleticism successfully without sacrificing our health. While much of our life, consciously or not, is dedicated to training for more endurance—and for most athletes this includes competition—there’s usually much more to do in the course of our long day. Most of us also have other daily chores—career, yard work, family, social activities, and other events that take our time and energy. Endurance sports are not separate from these other activities; balancing everything in our life is vital to building and maintaining the endurance we’ll use for training and competition.
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We obtain endurance by first developing our slow-moving parts, so to speak. Our aerobic system contains “slow-twitch” muscles that burn fat for energy. Training these relatively slow muscles is the first step to building greater endurance, including aerobic speed, an important component of endurance. Initially, these muscles will move us at relatively slow paces. But as the body can more readily convert fat to energy, aerobic muscle function improves, enabling our endurance to build.

Another important aspect of endurance, and one that differentiates it from all-out speed, is aging. Endurance can persist for many years. Instead, too many athletes lose endurance with age—not always for lack of training, but for lack of proper training, and lack of health. Many endurance athletes can continually improve well into their forties and fifties. Master athletes often outrace younger athletes, despite having a lower maximum oxygen uptake (VO2max). But improvement over time also means that athletes who begin serious training relatively late, such as in their thirties or forties, can perform their best even in their fifties and sixties. And, athletes beyond age sixty and seventy can still achieve remarkable feats, and sometimes still outrace some twenty- and thirty-year-olds.

Aerobic Speed

One of the best ways athletes can measure their endurance is by regularly testing their aerobic speed. Since endurance is the ability to perform more work with the same or less effort, speed—as minutes per mile, miles per hour, laps per time period, and so on—can be used to keep track of progress. This is done with a heart-rate monitor, testing a sub-maximum effort, such as 75 percent of maximum, during running, cycling, or another activity over a given distance and time.

This is important not only to objectively measure progress in building better endurance, but if this progress is halted, or even reversed, due to some physical, chemical, or mental imbalance, you’ll be informed of the problem by a slowing of your pace—often long before you even feel symptoms of any imbalance. This evaluation, the maximum aerobic function test, discussed later, is best performed regularly with the results posted in your training log or calendar.

Traditional tests that supposedly measure endurance include maximum oxygen uptake (VO2max). This test measures oxygen and carbon dioxide, heart rate, respiratory rate, and other factors while an athlete runs on a treadmill or rides on a stationary apparatus. While this test has been the rage for years in the endurance world, it’s not a practical application for most athletes, and is not a good measure of endurance performance. Endurance can vary greatly among those with the same VO2max, as many athletes can outperform those with higher VO2max levels. A better evaluation of endurance, similarly performed, is the measurement of respiratory quotient as described below, which evaluates the percentage of fat and sugar burning at specific heart rates.

Endurance athletes include triathletes, runners, cyclists, mountain bikers, swimmers, ultramarathoners, skaters, and cross-country skiers. But others not usually thought of as endurance athletes must possess endurance ability or they will succumb to injury and short athletic life spans. These include basketball, hockey, football, soccer, and baseball players, those involved in racquet sports, and even racecar drivers. I do not necessarily include track-and-field sprinters, downhill skiers, competitive weight lifters, and others in this category of endurance athletes. However, they have many similar needs and can benefit greatly by following techniques and philosophies described in this book. For example, developing endurance can improve circulation to and from sprint muscle fibers, making them more effective. In addition, sprinters, jumpers, and other track and field athletes often must endure relatively long periods during competition, spending hours or even days waiting to complete their final events. Improved endurance can help prevent a loss of fitness during these periods between events.

Regardless of age, sport, or gender, virtually all aspects of our body and brain contribute to create optimal endurance. This idea can best be understood if we view endurance as an equilateral triangle.

The Endurance Triangle: The Big Picture

Although the word “holistic” has been overused, abused, and misunderstood for decades, it remains an appropriate term to use when one is referring to endurance. The true holistic approach to developing more endurance is one in which all aspects of the athlete are considered—these are the triad of structural, chemical, and mental fitness and health.

The holistic approach can be represented as an equilateral triangle. Each equal side represents one important aspect of the athlete: the body’s structural, its chemical, or mental and emotional state. While this concept is a simple illustration, it does not convey the complex interrelationships that exist throughout the body. For example, the muscles—a dominant part of our body’s structure—won’t power us through a workout without significant chemical activity to generate energy. And, our hormones, key aspects of our body’s chemistry that help guide our training development, are produced in the physical glands stimulated by chemical reactions. The mental and emotional components of sport—in fact, all our thoughts—are produced by chemical reactions within the structure of our brain.

Structure

This side of the triangle represents all the physical, structural, and mechanical aspects of endurance. The most obvious ones are the muscles, which promote body movement for long periods without fatigue, and support the activities of ligaments, tendons, joints, and bones throughout the body, helping to prevent them from damaging wear and tear. All the muscles are part of a body-wide kinematic chain, with virtually all these structural parts very much dependent upon one another. And, these muscles rely on the bones—in fact, our entire skeleton—for their attachment and to help leverage movement; at the same time, the muscles hold up our skeleton. The bony arches in the foot enable us to run because of the muscles that support these arches. And the physical equilibrium of the bony pelvis, itself dependent upon good muscle balance, has an indirect but significant impact on neck and shoulder movements.

The structure of the brain and all the interconnecting cells (such as neurons) that ultimately tell each muscle fiber when to contract and relax are vital to endurance. Without body chemistry, however, providing fats for use as energy, optimal endurance won’t develop. Moreover, if we try to develop endurance only through training our body structure—working the muscles during training—without considering the importance of body chemistry, we won’t reach our athletic potential.

Chemistry

The body is full of complex biochemical reactions taking place from moment to moment even at rest. These are as important as our structure for optimal endurance. These chemical activities have specific effects on other aspects of our body chemistry and on our structural and mental state. For example, the wide-ranging effects of many of the body’s hormones, including testosterone and growth hormone, influence our training. The reverse is also true, as these hormones are also influenced by our physical training. These actions control physical muscle development, the chemical reactions that supply energy, and the body’s natural anti-inflammatory chemicals, which promote recovery. These changes also influence our mental state.
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Consuming different types of foods can also produce various effects on the body, which influences endurance. This takes place in the brain, muscles, intestines, and other areas. For example, a meal of highly refined carbohydrates, such as pasta, pancakes, or cereal, before training or competition can have an adverse effect on the use of fats for energy and endurance. Or, going on a diet to lose weight can result in structural changes in muscles that can cause an injury or a stress fracture in a bone. Caffeine and other popular drugs, such as NSAIDs (non-sterosidal anti-inflammatory drugs), affect the body in ways that can help or hurt endurance, too. Even the brain’s delicate chemistry can influence our muscle function, hormones, and our thought processes through the balance of chemical messengers called neurotransmitters.

Mental and Emotional

This side of the triangle incorporates our behavior through the activities of the physical and chemical brain. The mental state is also called cognition, and includes our sensations, perceptions, learning, concept formation, and decision-making. These are all important features of great endurance. We must sense our body and its relationship to the environment—such as feeling the ground with our feet as we run instead of blocking that sense with over-supported training shoes. We also sense the water as we swim, and, if we are sensitive enough, how our muscles, joints, and brain respond to training and competition.

The emotional state includes important factors such as pain, moods of anxiety or depression, and motivation to improve our natural endurance. Both our emotional and mental states can produce significant stress, if we allow it, through improper control of our structural and chemical body; this can contribute to poor performance, physical injury, and even overtraining.

The process of educating ourselves about endurance, and how training, diet, and other key features of fitness and health affect endurance is another important example of the mental-emotional side of the triangle. Education is probably the reason you’re reading this book. In many cases, reeducation is what takes place, as our society has unhealthy misunderstandings about sport. Many young people think that “playing hurt” is cool because of what they see and hear on television and radio. Many athletes believe that pushing themselves beyond the limit—the myth of giving 110 percent—is necessary for great endurance. Ad campaigns with unreal and unhealthy images are thrown at us and our children on a daily basis, which only perpetuates attitudes and perceptions that contribute to fit but unhealthy athletes. Without an overall balance of fitness and health, our endurance will be less than adequate.

Fitness and Health

The real lesson from my 1980 New York City Marathon experience was not one of proving health, but rather that I became fit enough to run 26.2 miles. While the terms fitness and health are often used interchangeably, they are actually two different, but mutually dependent, states.

Aerobic and Anaerobic

Two of the most important terms used in endurance sports are aerobic and anaerobic. These will be referred to often throughout this book, not only as they relate to training but also in terms of how they are affected by diet, stress and other factors.

Take a snapshot of the body’s metabolism, and the most obvious feature is oxygen. As everyone knows, oxygen is essential for energy production. But not all energy is obtained with the help of oxygen. When oxygen is used to generate energy, it is called aerobic, and when the body derives energy without using oxygen it is termed anaerobic. But these common academic definitions are not very practical. Instead, a more relevant way to define aerobic and anaerobic is by the prominent fuels they use to produce energy: fat and sugar, respectively. Let’s define each as follows:

•   Aerobic: the ability of the body to use more fat and less sugar (glucose) for energy.

•   Anaerobic: the ability of the body to use more sugar and less fat for energy.

The chemical generation of energy from fat and sugar occurs in the aerobic and anaerobic muscle fibers, which are important components of virtually all skeletal muscles in humans.

Note: Our body contains three kinds of muscles. Skeletal muscles are used for physical activity, and bulge when contracted; smooth muscle is contained in our intestine and blood vessels, and regulates the size of the passageways; and cardiac muscle is found in the heart, used for its “beating.” In this book, most of the time I will simply refer to skeletal muscle fibers as aerobic or anaerobic muscles.

Aerobic and anaerobic muscles perform a variety of activities in addition to generating movement. I will sometimes refer to these collectively as the aerobic system and the anaerobic system.

The Aerobic System

The conversion of fat to energy—fat burning—takes place in the aerobic muscles (these are sometimes called slow-twitch or red muscle fibers). Humans are well endowed with these muscles and they are the ones depended upon during activity of longer duration—they can function well for many hours and even days in a well-trained athlete. Aerobic muscles have other important functions too. Three important ones include:

•   Physical support for our bones and joints. They help prevent and correct mechanical imbalances that cause injuries.

•   Circulation. Literally miles of blood vessels help bring much-needed, nutrient-rich blood to the muscles, bringing oxygen, vitamins, minerals, hormones, and so forth, and removing other products such as lactate and carbon dioxide.

•   Immune function. This helps our body’s natural defense control excess free radicals to prevent and recover from illness, and help regulate inflammation.

The Anaerobic System

Sugar (glucose) is converted to energy in the anaerobic muscles. These are sometimes called fast-twitch or white muscle fibers. They are used for short-term power (such as weight lifting) and sprint speed (such as an all-out 100 meter race). These attributes are used very little in endurance sports. Anaerobic energy is also very limited—relying only on this system won’t even allow a 5K race to be completed.


THE FULL SPECTRUM OF ENDURANCE

Good overall health requires proper balancing of the nervous, muscular, skeletal, circulatory, digestive, lymphatic, hormonal, and all other systems. With this balance comes optimal health and the reduction or loss of common signs and symptoms—complaints that many athletes have, which are often considered normal in the course of training and competition but, in fact, are not. Fatigue, injury, allergies and asthma, frequent colds, and other complaints indicate an imbalance of health, often due to neglecting health and pushing fitness. These aspects of health are also the very systems that provide the activities to build fitness. Athletes who are fit but unhealthy not only have problems on various physical, chemical, and mental levels, but are unable to reach their athletic potential.

Both states of fitness and health should be balanced with each other. Injuries, sickness, fatigue, and so on indicate an imbalance between fitness and health. While these problems are common, especially physical injuries, they are not normal in endurance sports the way they are in contact events such as football or hockey. It is unfortunate that most athletes are willing, consciously or not, to sacrifice health for greater fitness.
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Question: In one of your earlier books, you wrote that “aerobic is the ability of the body to use more fats and less sugar (glucose) for energy.” And that in events lasting for more than two hours, like the marathon, the aerobic energy used is more than 99 percent of the total energy. If all the above is true, then why do marathon runners become glycogen depleted and hit the wall? If most of their energy comes from fat, then they shouldn’t face that problem.

Answer: The short answer is that too many marathoners do not fully develop their aerobic systems, and as a result they are unable to burn high amounts of fat for energy during a race. Instead, they must rely on more sugar for energy, often burning too much sugar during the race, including their sugar stores (glycogen), and hence becoming glycogen-depleted.

Even in a properly trained athlete, burning fat is always accompanied by some sugar burning. A runner with a great aerobic system who is capable of burning high amounts of fat can still deplete his or her glycogen stores. This can occur if too much sugar or other refined carbohydrates are consumed before the race (increasing the hormone insulin, which can significantly reduce fat burning), by running the first part of the race too fast (which causes more sugar and less fat to be utilized), from excess pre-race stress, especially over several days (which also reduces fat burning), and for other reasons.

Properly training the aerobic system results in a dramatic increase in fat burning not only during training, but during racing and all other times of the day and night. The more you develop your aerobic system, the more endurance you’ll have. You still use glucose/glycogen to help burn fat. Think of fat as the logs in the fire (a slow, long-term energy burn), and sugar as the kindling (quick, short term energy that helps fat burn).

For marathon racing, it appears those with the most success run at a pace just faster than their maximum aerobic function. I base this on those who I’ve trained over thirty years and who are healthy and fit. An unhealthy or unfit athlete will have to compensate for their problem—by running with too high a heart rate, for example—thereby not achieving the best performance and possibly hitting the wall.



We don’t normally use only aerobic or anaerobic—or only fat or sugar—during training and competition. For example, the anaerobic system only has about three minutes of energy; and, to maintain fat burning for aerobic activity, sugar burning is also necessary. It’s mixture of these two fuels that provides us with optimal performance energy. When an endurance athlete fatigues in a race, it may be associated with the loss of available glucose necessary to sustain the conversion of fat to energy in the aerobic muscle fiber, or due to the inability to burn enough fat because of poor aerobic training.

Depending on your training, diet, stress regulation, and overall state of health, as much as 80 to 90 percent of total energy can be derived from fat. Unfortunately, too many athletes don’t burn sufficient amounts of fat, and because of this may never reach their athletic potential. One of the most important things you’ll learn in this book is how to increase energy needs through fat burning to generate optimal endurance. This includes improving aerobic speed—training the aerobic system to get faster.

As the aerobic system improves with proper training, fat burning increases and endurance improves too. This will be reflected in the RQ. For example, if an athlete today can run at a 150 heart rate and burn 50 percent fat and sugar, a month or two later he or she may improve so that, at the same 150 heart rate, now 60 percent of the energy comes from fat and 40 percent from sugar. Concurrent to these changes is a faster running, biking, swimming pace, or the same improvements in other activities.

In properly trained athletes I’ve seen tremendous values for fat burning. The chart to the right was compiled on triathlete Mike Pigg.

Training

The definition of training may be obvious, but I like to describe it in the form of an equation. Training is the balance of your workouts and your recovery in the form of rest. Simply put:

Training = Work + Rest

[image: image]

*At 155 heart rate, Mike can run at a sub-5:25 pace.

Regular physical training helps build muscles, improve neuromuscular activity (all those important connections between brain and muscles), increase oxygen uptake, improve fat burning, and other important benefits. Training involves stimulating the body with sufficient stress, but not too much, to provoke these benefits. In physiology this process is called overload. In the case of a muscle, for example, you must work it slightly harder than it is normally used to in order to rebuild and improve its function. Training involves programming your body in certain ways, especially through the work of physical activity, to perform better during competition.

Training also requires recovery, which comes in the form of rest. Sleep is the most important way for people to rest. Those who don’t rest enough risk overtraining, even if the workouts are ideal.

But work is not limited to just the sum total of your training. It also includes virtually all the physical activities you do in the course of the day, such as yard work and office chores. Throw in taking care of the kids, shopping, cleaning out the garage, and other physical activities, and you have a better idea of all the work you do in the course of a week, month, and year. These activities also require energy and muscle activity, burn fat and sugar, stimulate the nervous system, and other things just like training (although in most cases not as intense). However, these events, while not necessarily helping your training, still require recovery. In fact, they may even take away from your training. That’s because they increase the need for recovery.


Measuring Aerobic and Anaerobic Function

With proper equipment from exercise physiology labs or clinics, it’s relatively easy to measure the amount of sugar and fat the body is using at various heart rates. A gas analyzer can provide a fairly accurate percentage of these two main energy sources. The respiratory quotient (RQ) or respiratory exchange ratio (RER), measures the amount of carbon dioxide exhaled divided by the oxygen consumed. This is translated to a scale of 0.7 (hypothetically, 100 percent fat burning) to 1.0 (100 percent sugar burning). For example, a ratio of .85 indicates that about 50 percent of your energy is derived from sugar, and the other half from fat.



Generally, those who don’t rest enough don’t recover as well—from training, competition, and all other physical activity. Poor or incomplete recovery can lead to reduced development of the aerobic system, overtraining, and as a result, can prevent people from reaching their athletic potential. Recovery allows the muscles and other working parts to rebuild and prepare for the next bout of training, and it especially prepares the athlete to compete. During recovery, three activities are very important: no training, little physical activity, and sufficient sleep.

For many athletes, the solution to balancing the training equation is to either reduce the daily physical chores, reduce training (and competition), or a combination of all. For professional athletes and others with the benefit of being able to reduce daily chores, more time and energy can be focused on training (although more is not necessarily better). It often means cutting down on training to keep the equation balanced. When this happens, improved performance ultimately follows.

One of my patients, whom I will call Bob, was a good local runner who loved road racing and desperately wanted to improve. But his expanding business and growing family were demanding more time from his busy training schedule. He tried to accommodate everyone and maintain his training. He was waking up earlier in the morning to train, resulting in less sleep. He soon was complaining of fatigue that lasted all day, and eventually developed pain in his knees and lower back. In the middle of a very successful racing season, his performances quickly began to deteriorate. At this point he consulted me. The first thing I recommended for Bob was that he cut his training down by about 40 percent, since he was not able to decrease any of his other commitments. Almost immediately his energy improved and his physical problems disappeared. After about four weeks on his modified schedule, Bob ran a great race and continued racing well for the rest of the season, maintaining his reduced training schedule.

Endurance sports has existed for millions of years in its most natural form, and organized forms only quite recently, with participation in endurance events such as road running, triathlons, and cycling exploding in the past thirty years. Today’s endurance athletes, who far outnumber athletes who participate in shorter or sprint events, have been influenced more by the philosophies used to train sprinters than by distance coaches, athletes, and others. This is due, in part, to the presence of many former sprinters, for example, who began coaching in the endurance world. They began training endurance athletes much in the same way they themselves trained. As a result, endurance athletes often hold on to that tradition of sprint workouts. These include track or pool intervals, for example, to increase speed. This relatively new training approach may have contributed to the epidemic of overtraining, chronic injuries, and burnout, and may have prevented many endurance athletes from reaching their potential.

As noted above, endurance is very different from true sprinting: Endurance is performed at sub-maximal exertion while sprinters perform at maximal effort. When endurance athletes train like sprinters, the risk of injury and overtraining rises significantly because this kind of speed is not regularly used in endurance events (and if it is, it can detract from the race by using up glycogen, over-stressing muscles, and lowering energy).


MY PERSPECTIVE—BY MIKE PIGG

Mike Pigg dominated the short-course triathlon scene from the late eighties to the mid nineties, with an astonishing thirty wins in the USA Triathlon Series. Considered one of the hardest-working athletes in the sport, Pigg’s multisport racing career lasted for a productive seventeen years. Now retired, he is a real estate broker and lives in Northern California with his wife and twins. Still physically active, Mike is the race director for Tri Kids, a triathlon designed for children ages seven to eighteen.

***

Train slower to go faster? Is this guy a crazy or what? Phil Maffetone is not crazy, and I feel very fortunate to have met him when I did. I have been a professional triathlete since 1984. When I started my career, I just picked up a triathlon magazine to see what the top pros were doing and then tried to emulate them. The one guy who was a star at the time was Scott Molina. He was doing mega miles in all three sports, plus doing speed workouts for each of the disciplines as if he was just a runner, cyclist, or swimmer only. It looked like a good way to be the best, especially if you had the time to just eat, sleep, swim, bike, and run. Things went well for me during the first three years. In 1988, I was able to work my way up to the top rank. I thought I was invincible. That is when the bumpy road started. I had no control over my progression. I was also starting to lose my love for the sport. It got so bad that I was about to quit and move on. The training became too hard and my results weren’t there to justify the pain. That’s about the time I ran into Phil.

We sat down and had a long talk. At first it was hard for me to swallow what Phil had to say. What helped me is that I had spent a lot of time training with Mark Allen. What I learned from Mark is that during long bike rides his heart rate was always lower than mine by ten to fifteen beats. During our long rides together, our pace would be even for the first sixty-five miles; then I would start a slow death out on the windy plains of Boulder, Colorado. I was like the hummingbird that needed fuel all the time, and Mark was like a steam engine with an always-ready supply of coals for the fire. He could cruise for hours and hours. Also, I was impressed by how consistent Mark’s triathlon career was, with very few flaws year after year. The topper of it all was that Mark had been following Phil’s plan for many years.

So I listened to Phil with both ears wide open. After our conversation, Phil gave me one of his books. It was an easy-reading book that had a lot of common sense about how to train and eat properly.

On the nutritional side, I began to reach for whole foods rather than processed ones, especially refined carbohydrates. I increased my protein intake by including more meat and eggs. I seriously took stock of my carbohydrate intake, relying mainly on fruit, fresh or steamed vegetables, and small amounts of whole grains. I also increased my consumption of healthy fats by adding more avocados, butter, nuts, and seeds to my diet. My increased fat and protein intake gave me much more energy.

On the training front, I decided to follow Phil’s advice on heart-rate monitoring, using the “180 Formula.” It took some time to see the results kick into gear, but once they did, I became a firm believer in his aerobic heart rate training program.

The training seemed slow at first at my designated heart rate of 155. There were times when I had to walk up hills during the run and zigzag on steep bike sections just to stay in my aerobic range. In a little time, however, things started to change and I became stronger at the same heart rate, which became quite exciting. After five months of loyal, consistent training, I saw that the program was working.

Before going on Phil’s program, I would sometimes ride to my parents’ summer place, which was sixty-five miles away and involved three good climbs. My previous record was set with a good friend of mine. We had this total grudge match all the way to find out who was king of the bike. He would attack on the hills, and I was holding a heart rate between 165 and 182 to establish a record of three hours and fifteen minutes. When we arrived at the cabin, I achieved a total bonk. The best I could do for the rest of the day was eat, sleep, and eat some more, and even that was difficult. Three years later and five months on the aerobic program, I attempted the same course again—this time solo and never going above 155 even on the long climb. The results were interesting—I went 3:09 and felt good enough to go for a ten mile run straight after. Slowly, I was becoming convinced that the theory was working.

My other story comes from the first race of the season while following Phil’s plan. It is amazing how I was seeing good aerobic results in my workouts, but I still had doubts about my performance level. You see, I still needed my hammer sessions to build my self-confidence that I was ready to race at a professional level. The season opener was in Australia at the Surfers Paradise International Triathlon. My confidence was so low that I didn’t even want to get on the plane. But a swift kick from my wife Marci and I was off. The whole week prior to the race, I was fighting with myself, saying that I wasn’t going to do well because of a lack of speed training. Finally, I told myself to shut up and go have a good time. To my surprise I did have a good time, and I won. For some reason the speed and endurance were definitely there. As a bonus, I was able to beat Mark Allen at his own game.

This win marked the start of my total love affair with triathlon—and with staying healthy at the same time. Dr. Maffetone’s guidelines are easy. All you need is a heart-rate monitor to listen to your ticker and a little patience. And yes, you can do it just by slowing down and letting your body catch up with your mind.



This doesn’t mean that endurance athletes can’t train anaerobically, performing faster workouts, such as intervals and fartlek. (Fartlek is a Swedish word meaning “speed play.” It’s similar to a race simulation, where the athlete speeds up and slows down as he or she intuitively feels the body working hard, then needing a brief rest of slower activity. This allows your brain to participate in the workout, so to speak, feeling your body’s response to the workout and knowing when to ease up.) But this approach to developing speed is not a priority. Instead, developing aerobic speed, where an athlete can run much faster with the same effort compared to weeks and months earlier, is an important priority. This not only provides significant speed during training and racing, but it’s accomplished with much less stress, so the risk of injury and overtraining is greatly reduced.

Despite this, many endurance athletes expend significant time and energy on intensely hard anaerobic workouts, often neglecting or impairing the aerobic system in the process. This is counterproductive. In a one-hour event, 98 percent of your endurance energy is derived from the aerobic system; in a two-hour event, 99 percent is. Does it make sense to spend so many hours a week on anaerobic work when 99 percent of your race energy comes from the aerobic system? Instead, it’s best to first derive your endurance speed from aerobic training, then, as time and energy permits, to add anaerobic training.


CHAPTER 2
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TRAINING YOUR BRAIN, MUSCLES, AND METABOLISM

In one of the most famous photographs of Albert Einstein, taken in Santa Barbara, California, in 1933, the happy-looking genius is having a merry time riding his bike. He was once quoted as saying, “Life is like riding a bicycle. To keep your balance you must keep moving.”

Einstein is known for a lot of mind-bending concepts that have altered our understanding of the universe, but he also has a special place in the world of endurance. I bet you didn’t know that. It involves the meaning of time. Time is not static. He used the metaphor of a moving clock on a speeding train to help explain the basic principles of time, space, and light. Time can speed up or slow down, depending on how fast you are traveling. For endurance athletes, speed is indeed relative. Furthermore, we have an inner clock mechanism hardwired into our brains.

The same is true for animals. Migrating birds are able to prepare for and successfully complete their airborne endurance events, with some species traveling thousands of miles, by eating properly and storing sufficient fat for long-term energy. Despite not wearing a watch or being given mile splits, birds can pace themselves in a highly accurate manner. Humans also have a highly precise internal clock that runs subconsciously, and during an endurance race it’s quite accurate, and even helps us race the final part of the event faster. This clock’s accuracy is based partly on experience of all previous races and training, with seasoned athletes usually being most accurate. Even in a race with mile markers inaccurately posted, for example, the brain’s relationship to the passing of time can accurately be maintained in disagreement with the markers. While these relationships are well known scientifically, most experienced athletes are also aware of them, if not consciously, then subconsciously. This is also intricately related to our pacing ability. Most experienced athletes can swim, bike, or run at a given pace just by intuition and feel, and usually maintain good accuracy.
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Einstein once said, “Life is like riding a bicycle. To keep your balance you must keep moving.”

The brain’s internal clock is important in a race because it helps us with overall strategy. In particular, endurance athletes should be able to speed up after 90 percent of the race is complete, as the brain has planned for this final kick. This time relationship, called scalar expectancy theory, allows the brain to pace the body through this point in the race with sufficient energy to go faster at the end.

Because our diet can significantly influence the brain’s chemical messengers—the neurotransmitters—food can have a large impact on our sense of time. A healthy brain that’s well nourished without adverse influence from fluctuating blood sugar levels and diet factors (such as vitamin and mineral levels) will function best, and, in the case of racing, will pace the body through the event in the most effective way possible.

While most endurance athletes focus on distance, the time element in training is often neglected. While we consciously train our body, we often forget to train our relationship with time, and it can work against us. That’s because in most endurance events, time is the primary factor. I’m not just talking about the time for each workout or checking splits, but the big picture of time and how your brain can relate to it in a helpful way.

Whether you’re just beginning your endurance career or training for the marathon, Einstein’s notion that “time is relative” has special significance. Of course, he was postulating about space and time, not 26.2 miles. A spacecraft leaving earth and traveling near the speed of light for twenty years would return to earth with a different record of time elapsed than that on earth. Comparing two identical clocks, one on the spacecraft and one on earth, the spacecraft clock may show ten years had elapsed, but the clock on earth would show twenty years had passed. Moreover, the passengers on the spacecraft would have aged only ten years while those on earth would have aged twenty years in that same time. This view of two clocks providing us with different times of the same event can be useful in endurance training and competition. We all know the human body can sense and react to time differently in a given situation. A successful race seems to pass more quickly than one in which you are struggling. “Time is not a constant thing by any means,” says Olympic marathoner Lorraine Moller of New Zealand. “When you’re in a good race, everything comes together. Time flies when you’re having fun.”

Time can be experienced as a non-flowing, isolated part of any performance; the event does not take place as most see it, but differently. This view of time is most evident when we’re falling in love, meditating, or in a trance. As Dr. Larry Dossey observes in Space, Time, and Medicine, “These experiences suggest that an alternative to the ordinary means of experiencing time lies within all of us.” In our fast-paced society, we always seem to run out of time too easily. That forces us to squeeze training into smaller spaces. This creates unnecessary stress—which is detrimental for all athletes.

“A lot of coping with time,” says Lorraine Moller, “is just learning to relax.” You might try relaxing in front of a clock with a large second hand that clicks off the seconds. Stare at it. Notice that some seconds seem longer or shorter than others. And if you “play” a little, you may find you can “hold” the second hand in one place for what would seem to be more than one second.

If you’re rushing through your workouts, not “taking the time” to enjoy them, this stress may eventually have a negative influence on your overall fitness and health. I once had a patient whom I will call Tim. He had been running regularly for five years, and at age thirty-seven was training for his fourth marathon. He was hoping to break the elusive three-hour barrier, which he had been close to in his three previous marathons. His training schedule included the traditional long Sunday run of two hours, and would soon increase so that his longest run would be two and a half hours.

But how would Tim relate to the time it would take him to run the three-hour marathon? Two hours was a long run, two and a half hours his longest. Was three hours reasonable for him to achieve? I helped Tim modify his training and thinking so that he wouldn’t fail to attain his goal. He had to relate both psychologically and physiologically to three hours in a different manner.

Einstein was able to understand and relate to complex issues, but how could I help Tim in such a relatively simple quest as breaking three hours? It required using two “clocks” to control time more effectively.

Tim wanted his marathon clock to read less time than the observed time; in other words, he wanted the race to feel more like an hour. Because he was using his longest run to train for an event that would take more time than the training run itself, Tim had to experience a workout of more than three hours, without overtraining, so the marathon would be relatively shorter. He also had to learn how to manipulate time at will.

Walking was one potential solution to both of these time problems. By adding more time to his long run, by walking the first and the last half hour, Tim could increase the total time of his long training session without risking overtraining. Walking also relaxed him in a way running never did.

After three of these longer workouts, Tim learned how easy it was to manipulate time. His total workout of three and a half hours (a half hour walk, two and a half hour run, and a half hour walk) enabled him to either make the time go faster, or, because he didn’t want the now-enjoyable workout to end, go slower. These workouts would reorient Tim, making the marathon shorter, relative to the long workout. On marathon day, he would be able to make the marathon go by quickly.

This is exactly what happened; Tim ran his race in two hours and forty-eight minutes, saying afterward, “It felt like an easy long run.”

These identical time tactics helped ultrarunner Stu Mittleman attain his world record in the 1,000-Mile World Championship Run. This event required a modification of the relationship of time to enable Stu to cope with the 1,000 one-mile laps. Averaging approximately eighty-six miles a day, Stu successfully manipulated time so that the eleven and a half days were psychologically and physiologically less demanding. “By the fifth day,” said Stu, “if you’d ask me how many days went by, I’d say two.”

I used these same time strategies to train Paul Fendler who, in his first-ever ultramarathon distance, became the New York Metropolitan Athletics Congress 50-mile champion in 1987. “All of a sudden, in the beginning of the race, time ceased to be an existing factor,” said Paul, “and it was the walk/run workouts that taught me how to control time.”

Learning time management is, at its most fundamental level, understanding how to train your brain. Too many athletes think about only training their muscles. But the three most important facets of performance are the brain, muscles, and metabolism.

The Brain

Let’s start with the brain. It is the most important part of your athletic body, the one most responsive to training and necessary for competition, and the one most neglected. All training and competition begins in the brain. And the brain is not an isolated body part but a key component of the entire nervous system, which includes the spinal cord and all the nerves going to muscles, bones, joints, organs and glands, the intestines, and every square millimeter of the body. All physiological activities are influenced in some way by the brain. The brain also protects us from attempting to exceed our physical limitations; it is the real reason we slow down during a race—or even drop out.

There are many ways we can help our brain function better. In general, this is best accomplished by being a more fit and healthy athlete. For example, the brain is more than 60 percent fat, and the fats we eat influence the types of fats in the brain. Even stimulation of the brain by music, to help produce better brains waves, can help the brain work better.

Muscle Control

Let’s first look at how the brain controls our muscles. There’s an important circuit from the brain to the muscle, and another back to the brain. This begins in the area of the brain called the motor cortex, from where nerves run down through the spinal cord to specific muscle fibers; the purpose is to send messages to the muscle, stimulating it to either contract or relax. Virtually all physical activity begins as messages from the brain to some specific muscles to contract, and others to relax (these muscle actions are referred to as “facilitation” and “inhibition,” respectively). This same mechanism also controls other features of the muscles, power and strength. The more nerves that stimulate more muscle fibers to contract, the more power the muscle can generate; so it’s not the size of the muscle that determines strength, it’s how many muscle fibers are told to contract by the brain. Even aerobic muscles can be more powerful than anaerobic ones of the same size because of this phenomenon.

The brain is in constant communication with the muscles, and is also continuously receiving information from each muscle fiber. There’s another nerve in the muscle that goes back up to a nearby area of the brain called the sensory cortex. This feature provides important information to the brain about the status of the muscle—everything from its tension and fatigue to energy levels and risk of injury. The brain can then use this information to make appropriate adjustments in the muscle, get help from other muscles, provide more energy or repair, or tell it to slow down or stop working. This “neuromuscular system”—the loop from brain to muscle and muscle to brain—is very precise, with each muscle’s thousands of aerobic muscle fibers having a separate nerve connecting to it from the brain, and one returning to the brain. Thousands of muscle fibers and the same number of nerves participate in each muscle during contraction and relaxation. It’s a very large orchestra with the brain conducting.

Muscle Memory

In addition to the back and forth communication between brain and muscle, and muscle and brain, other areas of the brain can influence our physical activity. For example, observing another person’s physical action in your brain’s visual center can actually stimulate your own motor cortex to prepare your muscles for the same action—even without you moving. This is called action observation and is associated with stored memories called engrams. This “motor memory” is the basis of the various mental imagery techniques used in sports training. Watching a swimmer who has excellent technique can help you swim more efficiently because your brain has been programmed, through visual input and memory, and your motor area now knows how your muscles need to act. Unfortunately, there are still other areas of the brain that can influence the same memories and actions, including past training where you may have learned incorrect swim technique. So while this can be helpful for many athletes, it’s not a perfect training tool for everyone. Watching a marathoner with a great physique and stride may appear like something to imitate, but trying to do that with a body not prepared to run the same way can quickly lead to excess stress on the muscles and joints, and even injury.

Such was the case with Kim, a young distance runner who showed great potential in college. During her summer break she attended a running camp where she was videotaped. The footage, played back in slow motion, accentuated her seemingly imperfect running gait. After being told to lengthen her stride and exaggerate other motions, such as lifting her knees and swinging her arms more like a 400-meter runner, she became very sore after each workout. Within about two weeks, she had leg pain that required days off from training, and eventually knee and hip pain that rendered her unable to train at all. This is when I first saw Kim in my clinic. After hearing her history, and performing an examination, it was clear that the first step was to restore normal communication between the brain and muscles. This was easily accomplished with biofeedback—a technique that corrects dysfunction of injured muscles by encouraging brain-muscle and muscle-brain communication. More importantly, Kim was instructed to stop overstriding and exaggerating her gait, and instead, just run relaxed and allow her brain to dictate the motions. Within a week, the pain was gone and Kim was running again without mechanical problems.

Because the brain remembers everything it experiences, be careful what you put into it. Kim had to unlearn trying to run like a sprinter. In cases of retraining, it sometimes takes a period of adaptation during which you may feel physically inadequate or even experience a falloff in performance until your brain-muscle mechanism gets back in sync.

This was what happened to Sam, a triathlete who I observed swimming laps in the pool. Swimming was his weakest event. One look at Sam in the pool showed why—his technique was poor, and he swam quite irregularly because of a one-sided head-turn and other asymmetrical movements. By improving muscle function, and with the help of a swim coach, Sam was better able to understand correct mechanics, and made great improvements over the following two months. However, this period was in the middle of Sam’s racing season, and during this transition to better mechanics, his swim times worsened. Sam could not help going back to his more comfortable improper swim patterns during a race, but in time, as he trained his brain and body to follow better technique, he performed significantly better. Ultimately, his swimming became as strong as his cycling, which was his strongest event.

In summary, proper training includes programming your brain, muscles, metabolism, and all other areas of the body. Training the nerves that attach to the aerobic muscles is key for developing optimal endurance through better fat burning. But you have to stimulate all of these muscles, beginning with the smallest and slowest ones. Over time, as these nerves and muscles are properly trained, they work more efficiently. The result is they’ll be able to do more work with the same effort, which translates into more speed.

The brain also plays a role in muscle balance, and adapts the body to muscle imbalance to prevent further injury. Muscle balance is the sum of muscle contraction and relaxation. Muscle imbalance occurs when one muscle group in the front of the thigh—for example, the quadriceps—contracts too much and is tight, and the muscle group on the back of the thigh, the hamstrings, contracts too little and becomes weak. This pattern is a common cause of physical injuries and may be one of the most important factors contributing to fatigue during training and competition. The brain’s role is to sense these potential problems, make corrections, and compensate.

[image: image]

The brain is always seeking to perform the best it can in a race but not at the expense of allowing damage to the body.

Race Control

The brain is a very important part of regulating how hard we compete, assuring that we don’t consciously push ourselves to injury, or even death. The brain accomplishes this task by constantly monitoring all body activities, from muscle activities to the levels of energy, in particular during the course of a race. It even plans out the course and is aware of our need for a final kick to the finish.

Once the body has undergone a process of training to build fitness and health, you’re ready to race. This is sometimes best accomplished by just letting your brain do the work. Instead, too many athletes try new strategies in the middle of their races, surprising their brain, and putting the body under greater stress. Instead, when “all systems are go” as a result of proper training, you can start the race on autopilot. It’s proper training of the brain and the rest of your body that best prepare you to race most effectively, allowing intuition and instincts to participate. An athlete that exemplifies this well is Mark Allen. His intense but relaxed pre-race focus before a triathlon and his knowledge that training provided what he needed helped him to let the brain run the race. Not that strategy is not part of the process. For example, in athletes performing long endurance events, I encourage maintaining high aerobic activity for much of the race, without entering the anaerobic state until later, helping keep the brain functioning well. In Mark’s case, the swim and bike leg were aerobic and not until the run did his body become anaerobic, especially for the last 10 percent of the race.

The brain is always seeking to perform the best it can in a race, but not at the expense of allowing damage to the body. Consider a race where you begin at a much faster pace than planned, and one too fast to maintain. The stress on your muscles, ligaments, joints, and bones, and the overtaxing of your various metabolic mechanisms that produce energy, including the reduction in fat burning and rapid loss of sugar for energy, all inform the brain that you’re going to be in trouble real soon. The brain offers a subconscious solution: reduce the pace by slowing the various muscles in hopes of recovering for the upcoming miles to the finish. As you notice the pace slow, despite feeling bad, you consciously decide to try to maintain your too-fast effort. Your brain now projects a potential serious problem ahead, since your fitness level won’t keep you going without a significant reduction in speed, but you still won’t make the conscious change of pace. In the end your brain wins, and you pull off the road to catch your breath and decide to drop out because you feel so bad. Your brain has saved you from serious damage, except to your ego, maybe.

Hormones, Memories, and Emotions

The brain also plays an important role in controlling hormones throughout the body, which affects muscle function, energy production, water and electrolyte balance, and other important activities that improve endurance. The pituitary gland, housed in the middle of our brain, produces a variety of hormones that not only affect our muscles and other endurance activities, but respond to how we train. Properly trained athletes maintain an optimal balance of all hormones; overtrained athletes have significant hormone imbalances.

Often referred to as the “master gland” of the body, the pituitary has significant control over our entire hormonal system. In addition, the pituitary is influenced by memories and emotions stored in nearby regions of the brain. Through all these interactions, the pituitary affects adrenal and thyroid hormones, sex hormones, and others discussed below.

The pituitary also secretes growth hormone, which stimulates muscle development. Its production occurs during sleep, making proper sleep patterns an important part of recovery. While growth hormone production is higher in childhood and is reduced as we age, sufficient amounts are still secreted even in older, healthy athletes. Like other hormones naturally produced in our body, poor health may reduce the level of growth hormone. In rare cases, pituitary problems at any age, such as a tumor, might require the necessity of a patient to take a synthesized form of human growth hormone—HGH. Unfortunately, it’s become too common for those seeking to restore youth, control weight, or enhance sports performance to also take HGH. However, the use of HGH does not actually guarantee improvements in sports. It’s a banned substance in sports, and its use is dangerous. Taking HGH may also reduce the pituitary’s ability to produce growth hormone, creating an even more serious problem when HGH injections are stopped. Side effects of HGH include fatigue, muscle weakness, reduced sex hormones and sexual function, blood sugar irregularities, and others.

The Muscles

Our muscles are composed of a collection of different types of fibers with various functions for speed (fast versus slow), fatigue ability (easily fatigued versus fatigue resistant), physical support, and other features. This neuromuscular variation is one feature that enables humans to perform effectively in so many different sports requiring very different movements at different paces. The ability to swim, bike, and run in one event is an example of this feature.

The different types of muscle fibers are assembled in each of our muscles side by side in a seemingly random order. The different fibers are used when called upon by the brain. For example, during walking almost all the muscle action is from aerobic fibers. If you quicken the pace and even jog, faster moving aerobic fibers are enlisted. As you begin to increase your speed to higher intensity, more anaerobic fibers take over. But with faster activity the slower-moving aerobic fibers reduce their action.

In some animals, like chickens, different whole muscles have more exclusive fiber types. For example, the chicken’s leg and thigh contain mostly red (“dark”) aerobic muscle fibers; they are used for slow, constant walking. The “breast” muscles, however, are composed of mostly anaerobic fibers—the white meat—used for fast, powerful, short-lived flapping of the wings.

In humans, the percentage of different fibers in a given muscle varies between individuals. Certain muscles of elite endurance athletes contain up to 90 percent aerobic fibers, where sprinters may have as little as 25 percent, with the remainder being anaerobic. Some anaerobic fibers also have the potential for significant aerobic function, as some of the great sprinters can be trained to make even greater endurance athletes. Knowing the percentage of aerobic and anaerobic muscle fibers will do little in ascertaining a person’s performance outcome. This is because the muscle itself is not the determining factor in performance, but the sum of the brain, muscle, and metabolic activity and their efficiencies, along with lifestyle factors. For endurance athletes, the lifestyle effect, including training, more than makes up for any individual difference in fiber type and genetics. While your particular fiber makeup is influenced by genetics, your training helps determine the type and efficiency of those fibers. If the goal is reaching your athletic potential, emphasis should obviously be placed on training, diet, and other lifestyle factors.


THE MYTH OF VO2MAX TESTING

Traditional sports medicine, as well as most athletes and coaches, dictates that limitations in athletic performance occur because of oxygen, blood flow, lactic acid, or other factors. But these may not be nearly as important as once thought, as it’s the brain that monitors and regulates these and virtually all other activities, including muscle function, that limit our performance. For many decades, our maximum oxygen consumption—VO2max—has been the number many worship in endurance sports; but this supposed hallmark of endurance is not as significant as many coaches, scientists, athletes, and the sports press make it. Many athletes have their VO2max tested, and proudly, or frustratingly, display their number like knowing their cholesterol, blood pressure, or other special digit that, by itself, is misleading and insufficient.

Our VO2max is associated with our ability to use the oxygen in the air we breathe—it’s the maximum ability of our body to obtain this oxygen. It can be measured as the amount of oxygen (in milliliters) per kilogram of body weight per minute (ml/kg/min). Men have significantly higher VO2max levels compared to women, and both lose VO2max with age. In addition to age and gender, a variety of other factors influence this number, especially training, but in some people training does not significantly increase VO2max. VO2max is also associated with maximum heart rate and with resting heart rate. Other factors, such as breathing efficiency, can significantly affect the outcome of VO2max testing.

There are two problems with making VO2max such an important number. The first has to do with how the test is administered, and a second is its relationship to performance.

A careful look at how the VO2max test is given will help explain why it’s not a good measure of human performance or athletic potential. Triathlete Mike Pigg was in my clinic for an off-season checkup, and we decided to visit a facility in New York City where some treadmill tests would measure, among other things, VO2max. The standard protocol was followed, which included telling Mike he was going to run at an increasingly rapid pace until he could not continue. He was not told how far or how long he would have to run. Nor was he given any pre-test meal instructions, and, although he worked out earlier that morning, he would only be given a couple of minutes to warm up. A tube was placed in Mike’s mouth, secured with a head strap, which would allow his oxygen and carbon dioxide to be measured; he would not be able to drink water or talk. Then the test began, with the treadmill pace taking Mike on a faster and faster pace, while at the same time the treadmill incline was gradually elevated. In less than ten minutes, the test was over because Mike reached a point of exhaustion and could not continue.

The test revealed how much oxygen and carbon dioxide his body could regulate, his respiratory rate, and other factors. While everyone around was impressed with how fast Mike could run without his heart rate soaring—he ran a sub-5:25 pace with his heart rate at 155—and by the other test results, including VO2max, there was a big problem. Because he did not know how far or how long he was going to run, his brain did not participate, thus making the test an unnatural evaluation. Instead, it was more like a sterile, laboratory measurement providing numbers with little useful information. As a result, his brain could not allow his body to truly mimic a hard workout or race.

While the test was an interesting experience, it contributed nothing to what I recommended for Mike with his training, nor did it give Mike any useful information. In fact, testing Mike on the track, running at his maximum aerobic pace using a heart monitor, provided much more information—giving him confidence that he was getting faster while training only aerobically.

Dr. Timothy Noakes, author of the Lore of Running and an exercise physiologist who has been published extensively in scientific journals, has written much about VO2max testing. In an article in the British Journal of Sports Medicine (2008) titled, “Testing for Maximum Oxygen Consumption Has Produced a Brainless Model of Human Exercise Performance,” Noakes wrote that many people in sport “are apparently wedded to the concept that oxygen delivery alone determines the power output of the exercising limbs, and thus, they appear blind to a converse interpretation.” Noakes believes that the development of the VO2max test probably explains why most people in sports seldom consider that the brain’s effect on muscle function could be an important regulator of athletic performance. That’s because the VO2max test—still a gold standard—evaluates the athlete’s body without input from the brain. By not telling the runner being tested, for example, how far or how much time he or she must run, the brain is unable to most effectively monitor and regulate the physical activity. Instead, the test involves running to exhaustion—no endurance event is ever performed in this manner—we always know how far the race will be, and this enables the brain to prepare the body to complete the task in the most effective way possible, and without damaging the body.

The second reason why we should not be over-excited about VO2max is its relationship to endurance performance. Noakes and others are convinced that VO2max is a poor predictor of performance. Older male athletes, whose VO2max diminishes with age, often have lower VO2max levels than younger athletes, yet the older competitors often race better. And, most male endurance athletes have much higher VO2max levels than most women in the same sport, yet a significant number of women outperform these men.



There are at least seven different muscle fibers, with classifications based on a variety of features, from their microscopic appearance and energy utilization (sugar or fat), to the types of physical actions they produce (relatively fast or slow movement). These categories don’t always agree with one another, and as techniques improve even more fibers will be discovered and classified.

To simplify this complex subject, I’ll primarily discuss aerobic and anaerobic muscles, with some exceptions to further emphasize how training, diet, therapy, and other factors can significantly affect and change our muscles. For example, there are certain types of muscle fibers that are anaerobic but have the capacity to also function like a fast aerobic fiber. With the increase of aerobic speed, these muscle fibers become very important for gaining even more endurance. In addition, aerobic training, availability of fats for energy, and diets that are lower in refined carbohydrates can help program various muscle fibers to function for better endurance.

Muscle fibers are quite adaptable; in addition to growing in size, some can change from one type to another. A period of low or no training can result in the loss of aerobic fibers due to their conversion to anaerobic ones. Overtraining through emphasis on hard, anaerobic workouts without training the slow aerobic fibers may do the same. This “plasticity” or adaptability in the muscles is, in part, a response to our lifestyle environment—training, competition, diet, stress, and so on. Adaptability also enables older athletes to train and perform surprisingly well in endurance events. With aging comes an increasing loss of anaerobic fibers—one reason we lose speed as we get older. The result is a higher percentage of aerobic fibers in each muscle, making our potential for endurance greater with age. This is one main reason why sprinters reach their peak earlier in life while endurance athletes reach peaks later, often in the third or fourth decade, or beyond, and can still continue to perform at high levels for many years beyond that time.

The adaptability of muscles also enables us to successfully treat common sports injuries, and rehabilitate more serious conditions, often very quickly. This is because most changes in muscles, whether from injury, ill health, or poor training, are not permanent.

Aerobic Muscles

In the human body, most muscles are made of a combination of aerobic and anaerobic fibers (the exceptions are some of the jaw muscles that are all anaerobic). The aerobic fibers are uniquely different from their anaerobic counterparts. Aerobic fibers are sometimes called “red” because they contain structures called mitochondria, which contains the iron-protein, red-pigmented compound myoglobin. It is here, through myoglobin’s action in the mitochondria, that oxygen is successfully used in the energy-generating process. The more these muscles are trained, the more mitochondria and myoglobin is produced, and the more oxygen will be utilized to help produce energy. The fuel for the mitochondria’s powerful endurance energy is fat.

Also unique to the aerobic muscle fiber is that it is generally fatigue-resistant. This is because the availability of fat for energy is quite vast even in lean athletes. Over time, aerobic muscle fatigue is due to the brain and metabolic aspects. Even after ten hours of racing, there can still be unused glycogen in the anaerobic fibers—unless you used it inadvertently during the event (often the result of too high an effort such as running too fast at the start of a marathon). If this small reserve is still intact, it is quite useful for your final effort, and, even more important is that it helps maintains a relatively high amount of fat burning throughout your training and competitive period.

Another important characteristic of the aerobic fiber is its high concentration of blood vessels, which contributes to its red appearance. Blood coming into the fiber brings oxygen and nutrients, including vitamins, minerals, and fats. On its way out, blood carries away by-products such as carbon dioxide and lactate.

Aerobic muscle fibers are also home to important immune system functions, specifically, that of controlling chemical free radicals through antioxidant activity. (In order for this to happen, antioxidant nutrients must be provided by the diet.) Athletes who are often ill with colds, flu, and other indications of poor immune function typically also have reduced aerobic function.

The aerobic fibers are the most commonly contracted part of a muscle, even in everyday action. Your physical activity at work and home, and doing everyday chores requires aerobic muscle activity. They are also the muscles that support the body’s joints, bones, and other areas to help prevent and correct injuries.

Anaerobic Muscles

The anaerobic fibers come in different types. Some, for example, have a combination of aerobic and anaerobic quality. These fibers are very important in endurance training and competition. When these fibers are highly developed, they are much like a powerful aerobic fiber. Developing their aerobic quality further improves endurance, and most especially what I call “aerobic speed”—the ability to go faster with the same or less effort.

Diet can indirectly influence our body to use more anaerobic muscles. For example, increasing the levels of the hormone insulin, often by consuming products containing refined sugar, can increase anaerobic activity because aerobic function can be significantly reduced (through diminished fat burning). Training obviously can also influence which muscle fibers are used, with harder, anaerobic training promoting more anaerobic muscle function and reduced aerobic function.

Muscles and Fatigue

Why do we fatigue during endurance training and competition? As we all have experienced, muscles ultimately tire in the course of endurance activity. In some cases, fatigue slows us down, but in other situations it can lead to complete exhaustion. Whether it just slows us down or causes us to drop out of competition, it’s a situation that we have control over.

Fatigue itself may be a symptom of other metabolic, neuromuscular, and training problems. And, when we attempt to push ourselves past our limits of fitness, exhaustion may actually be protecting us from more serious damage. Ultimately, as noted above, it’s the brain that slows us, not our muscles. But there are various muscle factors that tell the brain to slow us down.

The first reason fatigue impairs our brain and body is the lack of optimal development of the aerobic system. Properly trained, our body is equipped to endure for very long periods because the aerobic system is very resistant to fatigue, as previously discussed. In fact, the aerobic muscles improve function when activated, rather than fatigue. That’s why power output of aerobic muscles can be greatest at the very end of competition during the final kick. This requires a properly trained aerobic system, which when highly developed enables us to continue running a marathon at a relatively fast pace with less fatigue.

Muscle Imbalance As a Cause of Fatigue

Another cause of fatigue is muscle imbalance, which usually occurs from the brain-muscle connections rather than from exercise-related issues of power and strength. To understand this better, let’s differentiate between normal and abnormal muscle tensions. In the course of normal activity, muscles become tight as they contract, and more loose when relaxed. When there is an imbalance, muscles become too tight (almost like a spasm) and abnormally loose (often called “weak”). This state of abnormal tightness and weakness is termed muscle imbalance. But it has nothing to do with muscle power, as even a very strong muscle can be out of balance.

Once created, muscle imbalance can persist for weeks, months, or years. The cause may have been an injury from a fall, trauma directly to the muscle, over-stretching, or overuse. But in many cases an athlete may not recall any event that would have caused a problem because it was subtle. And, the severity of the original injury is often not related to level of disability. Therefore, serious chronic pain could be due to a relatively minor muscle imbalance caused by some seemingly minor trauma.

The most common cause of muscle imbalance is for a muscle to become weak, while another muscle, or muscles, becomes tight. This pattern of weak and tight can occur anywhere in the body, on the front and back of the arm, thigh, leg, foot, or other areas. The result is reduced and abnormal body movements reducing overall function, especially in the joints. Despite little or no sensation of muscle imbalance in its early stages, the problem often leads to pain and disability. Muscle imbalance can contribute to significant physical stress such as increased wear and tear on joints, ligaments, and other muscles, and reduces efficiency of physical movement.

Other causes of muscle imbalance include the excess wear and tear of training and competition, inadequate recovery (lack of proper rest), and trauma. Poorly fitting sports shoes can also cause muscle imbalance due to micro-trauma as discussed in detail later. And, muscle imbalance itself can predispose an athlete to further muscle problems and injury.

The brain compensates for muscle imbalance to prevent further damage by increasing the workload of other muscles. So a variety of imbalances can cause many muscles to work much harder than when the muscles are balanced. All of this requires extra energy, which is taken away from performance efforts. The end result is slower physical activity, reduced efficiency of movement (especially important for sports requiring eye-hand coordination), and increased risk for further injury. Because of the added stress on joints, muscles, and other areas, the brain receives more messages regarding body stress, adding to reduced activity and fatigue.

In other words, simple muscle imbalance can cause the body to use more energy to accomplish the same or less work—so without the muscle imbalance more energy would be available for performance. This can be significant in running, cycling, swimming, and activities that require long and sustained movements.

Another way to look at the problems muscle imbalance causes is to consider the cost in terms of oxygen use and heart rate. A hip problem (most are due to muscle imbalance), for example, which can have significant compensation from other large muscles, can dramatically increase oxygen needs—the oxygen cost (the energy required to perform) for activity is directly related to the extent of the athlete’s muscle imbalance. In addition, the heart rate can rise substantially with muscle imbalance, with some studies showing almost a twenty-beat increase! The end result is inefficient movement, a higher cost of energy, and reduced performance.

Another example is a knee problem, also commonly associated with muscle imbalance. In most athletes, these problems are usually not associated with an isolated muscle imbalance around the knee. Instead, there are often various other muscle imbalances directly or indirectly related to knee mechanics, often taking place in the foot. The sum total of all muscle imbalances requires an increased effort by the athlete, which can reduce overall performance significantly.

While muscle imbalance is often asymptomatic—the athlete does not always feel the problem—observation of movement (gait) and standing posture will often reveal irregularities caused by muscle imbalance. Throughout my career I traveled to many different sporting events with athletes, with the goal of balancing muscles to help finely tune their neuromuscular system to reduce or eliminate muscle imbalance. This can be accomplished quickly and easily using various methods of manual biofeedback discussed later. Once competition starts, the athlete is biomechanically very balanced and efficient.

In most instances muscle imbalance is self-correcting, just like we heal a cut finger, a bruise, or other common problem. A healthier athlete will correct more of the problems because the body’s various systems function better. However, if the body is unable to correct muscle imbalance, due to insufficient rest or less than adequate health, for example, the imbalance can become chronic.

In addition to a poorly developed aerobic system and muscle imbalance, there are other possible causes of fatigue during training and competition, including illness, such as allergy or asthma, anemia, or dietary insufficiencies.

Many endurance athletes focus too much on training the physical muscles and less on the energy they generate or the hormones or foods that influence them. If a muscle’s physical attribute was the primary element in endurance, then weight lifting would provide more success than any other training technique, but this is not the case. In a sense, the muscle’s physical attributes are just pawns in the endurance game. They are the workhorses, controlled by the brain and dependant on the metabolism that generates energy in the muscle for its action, and other factors, such as hormones that make up our overall metabolism.
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