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Preface

I HOPE YOU’VE READ THE TRIATHLETE’S TRAINING BIBLE. If you have, you may be wondering why I’d write another book about triathlon training. After all, it’s been the best-selling book on the subject of triathlon training since 1997, when it first hit the bookshelves. I’ve revised it twice since then. More than 300,000 copies have been sold worldwide, and it’s been translated into German, Chinese, and other languages. The book has been used by the national triathlon federations of many countries to train their coaches. Amateur and elite triathletes around the world tell me they learned how to train from my book. It has been very gratifying to make such a contribution to so many lives and to the sport.

So if that book has been so successful, why not just revise it again? Why is a whole new book on the subject needed? Well, there are lots of reasons. I’ll explain.

As I’ve traveled around the world talking with triathletes at seminars, camps, and races, or communicated with them via e-mail, I’ve found that their comments often begin the same way: Something in the book was hard to understand. Some athletes have never implemented my principles into their training because they just weren’t sure how to do it. After I answered their questions, there was an “aha” moment. They now understood. In this book I explain some of these misunderstood or perhaps complicated concepts from The Triathlete’s Training Bible in a new way, using the same explanations that help people understand them when I am talking with them in person.

Here you will also find race-specific training plans for each period, with each of the workouts described in detail. That wasn’t done in The Triathlete’s Training Bible. The focus here is less on pedagogy and more on application. I’ll tell you exactly what to do and how to do it.

In Your Best Triathlon, rather than just explaining how to train as a disinterested author, I’ll write it from the perspective of your coach. The triathletes I’ve coached over the years have always come to understand the methods I use better than anyone else—with the exception of the coaches I’ve trained. I’ll talk to you here just as I do with the athletes I coach during my weekly telephone conversations with them. This is when we get into the details of how to do a certain workout and why we’re doing it this particular way. You will learn a lot about triathlon training and will be able to apply it right away.

In Part I, I’ll describe some of the important principles from the first book from a new perspective while also introducing you to some new methods. Then in Parts II, III, and IV the serious training begins. Using a periodization format based on the seasonal timing and distance of your next important race, I’ll walk you through the step-by-step process that goes into the preparation for an important triathlon.

Even if you didn’t have any trouble getting it the first time around, a new perspective may reinforce the original ideas, resulting in greater mastery. Repetition is the key to full understanding and accurate implementation. Exposure to similar information, especially from a different point of view, may give you a greater depth of comprehension. After all, it may have been many years since you first read The Triathlete’s Training Bible.

If you are a student of training who has read The Triathlete’s Training Bible very closely, you may find some differences in what you read here. That’s because the world of training is not static. It is constantly evolving. New technology often results in different ways of viewing old methods, and I continue to be a student of training who is always looking for better ways. This often results in change and even contradictions from what I have previously written.

I like it when triathletes ask me to sign their well-worn, dog-eared, thoroughly highlighted and tabbed books, whether it is The Triathlete’s Training Bible, The Cyclist’s Training Bible, or one of the other books I’ve written over the years that they are holding in their hands. It’s apparent that these athletes have been deeply involved in the process of learning and not just reading to finish a book. You’ll get a lot more from this book—and ultimately race better—if you do that also. The more tattered this book becomes, the more you will learn. Mark it up!

What else can you do to make this book—and me—your coach? You could read a chapter at the same time as your training partner and discuss what you are learning whenever you get together for a workout. But realize that talk and good intentions are not enough. It takes action to become a better athlete. Apply what you are learning. Try out some of the methods the very first chance you get. Start following the training plans at the ends of Chapters 4 through 12 based on where you are in the season right now.

What should you do if you come across something you don’t understand, or something you are reluctant to try because you are unsure what to do? Go to my blog (joefrielsblog.com) and do a search for the topic. There’s a good chance you will find what you are looking for, as there are years of information stored there on a wide variety of subjects. If that doesn’t help, then send an email to support@trainingbible.com. Briefly describe your quandary, and one of our TrainingBible coaches will get back to you with an answer. If your question is simple and does not require a lot of time to research or address, there is no charge for this service. I do need to warn you that if your question is complex, we may suggest a consultation with one of our coaches, and there’s a fee for that. Keep your question brief and to the point to avoid that cost.

I do a few weekend seminars, one-day clinics, and multiday camps around the world on training for triathlon. These are listed on our Web site (TrainingBible.com). Consider attending one to learn about triathlon firsthand and to get your questions answered.

The ultimate way to become a better triathlete is to hire a coach. If you have high goals and are pressed for time, this is the best way to not only race better, but also grow as an athlete. There are thousands of great coaches around the world. You can find one through your national triathlon federation or at TrainingPeaks (trainingpeaks.com), a Web site devoted to the enhancement of training and performance of endurance athletes.

One final point: This book is not meant to be read cover to cover. Treat it as a reference guide. After Part I, start reading with the chapter that corresponds to where you are in your season. Chapter 3 will help you to figure out where to begin based on how many weeks remain until your most important race of the season. Consult the training plan at the end of the first chapter you read, modifying it as needed to fit your lifestyle. As you are about to finish a 3- or 4-week training block, read the next chapter to begin preparing for the following block. If you are now at the start of your training for a new season, continue straight on through and go to Chapter 4, which describes how to train as your season begins. Then follow the training plans at the end of each chapter as you progress through the season.

The training plans at the ends of Chapters 4 through 12 are just like the ones I write for the athletes I coach. At the start of the season, the Prep and early Base blocks, the workouts are quite simple. As the season progresses the workouts become increasingly complex. By Base 3 (Chapter 7), you may well be scratching your head as you look at the training plan tables. Don’t worry: Each training session listed in the plan is explained in great detail earlier in the chapter.

So let’s get on with it. For the next several hundred pages I’ll be your coach. We will work as a team as you get ready for the best triathlon you’ve ever had.

—Joe Friel

Boulder, Colorado
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YOUR BEST TRIATHLON

The first three chapters lay the foundation for your best triathlon by developing an understanding of what it takes to race to your potential. I will tell you the same things I talk about with the athletes I coach. I will also explain the qualities I look for in athletes who have high goals. This will provide focus for your training, which is described in Parts II through V.

In Chapter 1 you will set a seasonal goal that will put you on the path to training as you’ve never trained before. I’ll also tell you what to look for in a race to maximize your potential for success. Then we’ll try to predict how you will do in that race.

The purpose of Chapter 2 is to develop a deeper understanding of what it takes to be the best triathlete possible. We will delve into what fitness really is, what’s holding you back, the many nuances of power, and the characteristics of good triathletes.

We’ll review the main concepts of seasonal planning in Chapter 3. Even if you read about this in The Triathlete’s Training Bible, it’s important to refresh your memory before you begin to lay out your Annual Training Plan. You’ll soon be on your way to swimming, biking, and running with more confidence and putting your skills together for your best possible performance on race day.

Let’s get started!


1

Your Race

YOUR BEST TRIATHLON. It’s a daunting task. If you are like most of the triathletes I coach, you’ve been racing for a few years and have had some success. Now you’ve decided it’s time to see how good you can be if you get focused. I’m certain that by working together with a common goal, we can pull it off. It won’t be easy, but that is what makes the challenge so much fun. Just thinking about becoming the best triathlete possible is motivating. Imagine what it will feel like to cross the finish line having achieved your goal. Getting from where you are now to that point several weeks from now will place many demands on you. I’ll be there with you each step of the way as you follow the race preparation training detailed in Chapters 4 through 11.

The starting point for this journey is deciding what “best triathlon” means for you. This decision involves goal-setting. Next you’ll need to choose a race. Just as I do with the triathletes whom I personally coach, I will help you with both tasks. This chapter is designed to help you set a precise goal, choose the race that’s right for you, and consider what it will take to be successful on race day.

GOAL SETTING

I know you’ve heard it before, but I’m going to say it again: You must have well-defined and measurable goals if you want to excel at anything in life, and that includes your best triathlon. Vague and open-ended goals are cop-outs, a way of avoiding a decision that needs to be made. The higher your goal is relative to what you have achieved in the past, the more important it is that you be precise about that goal and have a plan for achieving it. An undefined goal without a plan is just a wish.

Creating and planning for a well-defined, ambitious goal can be a bit scary. These tasks demand action. They require hard and long training sessions wedged in between other activities in your life and accompanied by hard work, fatigue, soreness, and the possibility of failure. But, most of all, higher goals within the sport of triathlon are intimidating because they require you to balance everything in your life—family, career, friends, household responsibilities, community involvement, other interests, and training. If your goal is ambitious, you can expect it to have a significant impact on your life.

I once went to a talk given by a successful ultradistance runner. He described a relentless training regimen during which he spent every spare minute running on trails. He ran before work, during his lunch break, after work well into the night, and for entire weekends. He had won the Western States 100-Mile Ultramarathon that year and was obviously pleased with this accomplishment. During the question-and-answer session after the race, someone asked how all of that training had affected the rest of his life. He answered that he’d lost his job, his wife had divorced him, and he had no friends. “But,” he said, as he held up the belt buckle that is awarded to the winner, “it was all worth it!” I’m not sure I agree with that, but to each his own. He had accomplished his goal, albeit at a high price.

I doubt that reaching your goal will be quite so costly, but there will be a cost. I wouldn’t recommend giving up family, friends, and career for it. The higher your goal, however, the greater the sacrifice. And it will likely be a sacrifice for others, too. Those around you, especially your family, will have to change their lives somewhat to accommodate your passion. They will endure late meals and huge blocks of time when you aren’t available. They’ll take over your household chores, deal with your occasional overtraining grumpiness, bend their activities to fit your training schedule, and much more. Before you start down this path to triathlon excellence, it’s best to discuss it with the people who will be affected. If they don’t enthusiastically support your pursuit of this goal, your chances of success are slim, and you should reconsider.

Don’t take this important step lightly. Excellence isn’t easy. If it were, everyone would be excellent.

From this point forward, I’m going to assume, just as I do with all of the athletes I coach, that you have the full support and blessing of your family and friends for your ambitious goal. So let’s get on with understanding your goal.

Refining Your Goal

If you hired me to be your coach, I would need to know more about you. This is a long process where I ask lots of specific questions. You would start by telling me your goals, which I would help you define. This part requires some introspection on your part, and in order to create a similar process, your responses need to be honest and thoughtful. In the end, you’ll have a more specific, achievable goal to strive for.

Why this goal? Is it really something you want, or is it something someone else wants you to do—or perhaps something you think someone else wants you to do? (I see this issue occasionally, for example, with women athletes who want to achieve the same goals that their husbands have set for themselves.)

How can you be more specific? What do you mean by “faster”? Faster at which race? How much faster? What does “place higher in your age group” mean? Five places higher? Top 10? On the podium?

Are you being realistic? A common goal of the athletes I coach is to qualify for a major event such as a national championship, a world championship, or Ironman Hawaii. Have you qualified before? What kind of race performance did it take to qualify? Have you researched the time commitment you will need to make in order to qualify? Perhaps you want to win a special race. What is the course like? What is the typical weather? How have you done in the past in this race? Who is your competition, and how good are they?

Accommodating Your Goal

Now we can consider what is standing between you and success. Immediately you might think of improving your muscular endurance on the bike or swimming with more power. We’ll tackle your “limiters” later in this chapter. First let’s talk about the changes you’ll need to make. More than likely you will have to shift your priorities and rearrange your life to achieve your goal. How will you do that? This is the hard part. Dreaming about goals is fun and exciting, but figuring out how to achieve them is difficult.

If I could just tell you what to do with your training without concern for the rest of your life, it would be easy. Based on what I’d discovered about you and your goal, I could create a training plan for you to follow over several weeks that could practically guarantee triathlon success. In fact, that’s what I’ve done in this book, leaving the hard part—how to make it happen—up to you. Just train both long and intensely and you’ll achieve very high performance goals. But will the multitude of changes in your day-to-day life be worth it? Only you can answer that question. Everyone wants to be successful; few have the will to make it happen. Once you have a clear, precise goal, write it on a slip of paper and place it where you will see it every day.

RACE SELECTION

Your goal may have already determined what race will be your focus. If so, you are pretty much set to start training. Perhaps it’s your goal to qualify for Ironman® Hawaii, a national championship, or some other event with multiple qualifiers. Or perhaps your goal is to produce a fast time for a given distance, and the particular race doesn’t matter much. Regardless, you will need to choose a race to make your goal viable.

This focus race is called the “A-priority” race, which means it’s the most important. You may even have one or two more A-priority races planned for this season. Three is the maximum. But in this book we will focus on one of them—the most important one. The A race. For this one you will build to a high level of fitness and then taper your training so that you come into great form on race day. If everything goes right, you will have race fitness like you have never experienced before. The buildup to this race-readiness is a long and complex process that I will take you through, step by step, in Chapters 4 through 11.

There will also likely be B- and C-priority races on your schedule. In Chapter 3 we will develop an annual training plan that includes all of these races. The B-priority races are not quite as important to you as the A races; they are stepping-stones along the path. You want to do well in them, so we’ll schedule a few days of rest prior to each B race. But we won’t peak your fitness for them. And as soon as they are over, you will return to training for the A race. The C races are not very important. Essentially, they are hard workouts. There is no rest before these, and your results are of little consequence. You will still give them your best effort because you do these as tune-ups for more important races, as learning experiences if you are new to triathlon, or perhaps even as social events if friends are doing them. The more experienced you are and the longer your A (or A-priority) race is, the fewer C-priority races you should do.

Timing

The first consideration is how much time you have to train and where you currently are in the season. If you’ve recently finished the previous season, it’s early winter, and you’ve been rather laid back with your training, then we need at least 24 weeks to get ready. If it’s late winter or early spring and you have just completed your Base period so that you have good aerobic fitness, then you’ll need 11 to 12 weeks to get ready. If it’s summer and you’ve already started racing, allow a minimum of 6 to 7 weeks. These estimates are minimums. Generally, the more time you have until the race the better, so long as it’s not more than about 30 weeks. If the A race is more than seven months off, then it’s a good idea to schedule another A race about 12 weeks before. We’ll peak for the first A race and then return to training for the second. The details of scheduling and planning are discussed in Chapter 3.





   IRONMAN: RUN A MARATHON FIRST?






An athlete once wrote to me to ask for advice about whether to do an early-season marathon as a short-term goal to stay motivated. He was planning on doing the Ironman later in the season and wondered whether doing a marathon in March would help him build toward the Ironman. His question is a common one among competitive athletes, and it takes on new importance when you are training for your best triathlon. The problem is that a significant recovery is needed after a marathon. If you approach the marathon with a specific goal beyond the goals of yoru A-priority race, you could jeopardize your greater goals.

There is no compelling reason to do a marathon when training for an Ironman. But there are many reasons why you shouldn’t. The athlete mentioned one—the necessary recovery afterward, which may last a month if you set a new personal best. During this time you’d be losing running fitness. There’s also an increased risk of injury and a loss of focus on swimming and cycling. Trying to set a personal best in a marathon makes it an A-priority race. Too many of your resources (time and energy) will be shifted to running as a result. And, besides, the pace you run in an Ironman is nowhere near the pace you run in a marathon personal-record attempt.

You’d be much better served by training for a half-marathon in the months leading up to an A-priority Ironman. One of the many upsides of this, one that I really like, is that you train faster than when training for a marathon. The key to training is not how much training you do, but how much quality there is in your training. This generally equates to the intensity of your training. Faster training means faster running. I sometimes have sub-10-hour Ironman triathletes run fast in the late Base period, because in the Build period the running becomes much slower and is done at the goal Ironman pace in order to become more racelike. This is a pace that you could do all day if you hadn’t just finished a 4 km swim and 112 mile ride.

If your A-priority race will be an Iron-distance race, there is nothing wrong with wanting to run a marathon—especially if you’ve never done one before. But you need to plan that so it doesn’t interrupt your Ironman training, since that is your greater goal. When it comes time to run, keep your effort and ego in check so your best triathlon is still within reach.







Location

There are some real advantages to choosing a race that’s close to home. Long-distance travel is often disruptive to final race preparation because of jet lag, exposure to illness on airplanes, fatigue, strange food, mental stress, and more. Typically, the closer to home the race is—in your home town or a short drive away—the better your race performance. In the days and hours before the race, you can sleep in your own bed and eat your own food while keeping extra stress in your life low. This ideal location is seldom an option, however.

Terrain

The terrain profile of the A race should also be considered relative to where you train. If you pick a race that is very hilly but you live someplace flat, you’re at a distinct disadvantage. Although you can simulate hills in training (a tactic I’ll explain in later chapters), it’s never the same as running or riding up a steep or long hill. Hills often determine the outcome of races. A few years ago when I was coaching a pro triathlete who was especially good on hills, I compared how course profiles related to the outcomes of races. What I found was that the hillier the course, the closer the bike performance was to overall race placement. The flatter the course, the more closely the run split time was related to race outcome. In other words, if it is a hilly course, the advantage goes to strong cyclists over strong runners. But a flat course puts the strong runner at an advantage. Of course, there are always athletes who are exceptions, and you may be one of them. Select a course based both on the terrain where you train and on your strength as a cyclist or runner.

Altitude

Altitude can significantly impact race performance. If you live near sea level or up to about 2,000 feet, it’s generally not a good idea to pick an A race in Colorado or another high-altitude location such as Albuquerque, New Mexico; Flagstaff, Arizona; or Laramie, Wyoming. This warning is especially true if your goal is a fast time. You will be 2 to 20 percent slower, depending on how high the race is, than you are on your low-altitude training course. Of course, everyone will be at least a little slower than they would be at sea level. If your goal is a high placement, realize that those who live at high altitude have a definite advantage if their fitness is the same as yours coming into the race.

If you correctly time your arrival at a high-altitude destination, there are a few ways to curb your losses. One effective strategy is to arrive at the race site less than 24 hours before the start, because the body begins to experience the negative effects of high altitude in the second day of exposure. These effects include changes in heart rate, hydration status, body acidity and alkalinity, carbohydrate utilization, blood iron levels, and immune system function. Some people experience nausea and shortness of breath with initial exposure. It takes about 4 weeks at high altitude for your body to fully recalibrate. Within just 2 weeks, your body should undergo significant adaptation. So if you can go to the high-altitude race venue at least 2 weeks early, you have a second option. But during this 2-week block your training is likely to suffer, and fitness may be lost. A third option is to rent or buy an altitude tent for your home and sleep in it every night for at least 4 weeks prior to the race. In the first week to 10 days, steadily take the simulated altitude up to about 7,000 feet (2,100 meters). Get a minimum of 8 hours per day in the tent. Realize that you may not sleep as well as normal. Some athletes also experience claustrophobia. The benefits from high-altitude exposure last about 3 weeks, but there is a lot of individual variation.

High-altitude races—those higher than about 5,000 feet (1,500 meters)—are seldom a good choice for the low-altitude athlete seeking a peak performance. If you have a choice, avoid these for your A race.

Climate

Another race condition that requires adaptation is heat. Cities such as Phoenix, Houston, New Orleans, Atlanta, and Miami can be extremely hot in the summer. If you are from a northern city where it’s relatively cool, such conditions will present even greater difficulties for you than changes in altitude. As with altitude, it takes about 2 weeks to adapt to heat, and during those 2 weeks your training, especially running, will suffer. Other than stiff competition, heat is the biggest challenge you will face in racing. I once coached a pro who wanted to qualify for the U.S. Olympic triathlon team at a race in Dallas in May. At start time the temperature was 93° Fahrenheit (34° Celsius) with high humidity. Everyone struggled in the muggy heat that day. He qualified because he’d spent 2 weeks in the Dallas area prior to the race, training in the heat of the day. He was better adapted than most. Don’t plan on a fast time if you are racing someplace hot.

You may not have a choice in many of these race-venue considerations. Kona is always hot and humid in early October, so if you are to race well at the Ironman World Championship, or in any other hot climate, you need to do all you can to get ready for the heat. You could go to the race site 2 weeks before race day and do most of your runs and all of your rides in the late morning and early afternoon. If you have to stay home, another option is to ride an indoor trainer in a sauna or on the deck of an indoor-pool facility for an hour or longer every day for 2 weeks. (Be sure to clean your bike after a humid, sweaty ride.) If there is a treadmill available for use in the sauna or at the pool (although this is unlikely), include some running as well.

Air quality is another concern at some race venues. The extreme air pollution in some cities will definitely have an impact on your performance. In the Americas, Mexico City stands out as such a location. Many big cities in India, Africa, and Asia also fall into this category. Adaptation is not an option. In fact, if there are no other concerns (such as altitude and heat, which are both issues in the case of Mexico City), avoid going to such a race location until the latest possible time.

Competition

Who among your competitors is likely to be at the race? You may want to compare several race options with this question in mind. If your goal is winning, earning a podium position, achieving a top-10 finish, or qualifying for another race based on age-group placement, then you should know who your competition is likely to be. You can find out by asking the best athletes, talking with the person in your age group who always knows what the others are doing (every category has such a person), checking the blogs of known competitors, finding results from previous years to see who frequently races in a given event and what their times were, and schmoozing at races.

Picking and Knowing a Race

All or some of these variables may already have been decided for you. Your A race may be a national or world championship. Do what you can to play to your strengths, but don’t panic about the elements that are beyond your control. Once you make a decision, we can begin equipping you for the challenges you anticipate.

Once you’ve decided on a race, you need to learn all you can about it. There may be subtle course nuances such as off-camber corners, craggy running trails, a shallow swim, prevailing winds, ocean currents, rough pavement, or a poorly organized packet pickup. The better you know the race, the better you can prepare for it. While training, you want to visualize the course whenever possible. So how can you find out the details? Do you have previous experience with this race? Do you know anyone else who has done it? Check the race Web site for details. A video of the course may be available online or through a vendor. Do an Internet search. Use Google Earth to check out course details. Don’t leave your knowledge of the course to chance—you don’t want any surprises when you arrive at the race venue.

PREDICTING A GREAT RACE

I believe it is possible to predict with a high degree of confidence how you’ll do in your most important race once the training is done. Of course, from where you sit now, it’s difficult to say how it will all play out. I believe there are four factors that determine success, assuming you have the potential to achieve a realistic but challenging goal.

1. FINAL 12 WEEKS OF TRAINING

Research suggests that the final 84 days are the most important in your preparation for an endurance event. In periodization talk, these weeks comprise the Build and Peak periods. This emphasis doesn’t lessen the importance of the Base period that precedes the last 84 days. In order to train well in Build, you must have a solid fitness base.

During the Build period, you must avoid gaps in training for any reason, including the most common ones: unusual commitments (your spouse and boss will love this one), injury, burnout, illness, and overtraining. Any of these complications will put your chances of success well below 50-50. It’s not simply great workouts during these 84 days that do the trick; it’s consistent training. You can’t miss workouts. Ever. The trick is moderation and the wise expenditure of energy. You must be smart enough to avoid illness and injury and keep from digging a deep hole of fatigue.





HITTING 84 DAYS






Some time ago I coached a triathlete who became sick 87 days before his Hawaii Ironman qualifying race. The illness lasted for about 10 days, and then there was a period of about a week during which he transitioned back into normal training. Altogether, about 17 days of focused training were lost right at the start of the Build period. By the time he was back to normal, there were 70 days remaining before the race. We were unable to make up that lost time, and he failed to qualify. We aimed for a second qualifier 10 weeks later, allowing 1 week for him to partially recover from the first Ironman race and gradually beginning to work our way back to normal training during the second week. Now there were 56 days left. However, 14 of those days would be reserved for tapering and peaking, so we actually had only 42 days to build fitness. We were unsuccessful a second time, although he certainly had what it took to qualify and had done so before. Basically, an entire season was lost because of a 10-day illness at the start of the critical 84 days.



2. RACELIKE WORKOUTS IN THE BUILD PERIOD

During the Build period, your workouts must increasingly take on the demands of the race for which you are training. That concept seems simple enough, but I often learn of athletes violating this principle. They train for an Ironman by doing short, fast intervals, or they train for an Olympic-distance race by going increasingly longer distances at a slow pace.

A key to success is doing workouts that mimic the race in some way. The more racelike these workouts, the better your chances of success on race day. This is why, if you are doing an Ironman, I will have you do “Big Day” workouts twice in the last 84 days (as explained in Chapter 8). On the Big Day you will do 8 hours of Ironman-paced training and eat the way you plan to eat on race day. There are 90 minutes for recovery between each of the disciplines. If these two workouts go well, you have a high chance of success.

3. THE IDEAL COURSE AND CONDITIONS

Some events, such as championships, are tied to given courses. You must train to do as well as you can on a particular course by improving your limiters and taking advantage of your strengths whenever possible. But if you have the option of choosing a course, be sure to pick one that matches your abilities. Important considerations, as described earlier, include course length, hills, turns, terrain, water conditions, altitude, and weather—especially rain, snow, heat, humidity, and wind.

Your other concern is competition. You have no control over who shows up in your race category, but with some research and previous experience, you can probably make an educated guess. Knowing who the other athletes are and how well they generally race may help you make a decision about which race to select.

If the course and conditions don’t match up well with your strengths, then your chances of success are diminished. If you have options, select a race that you feel confident about.

4. DESIRE

How badly do you want it? A peak race performance will take you to your limits. In other words, it will hurt. Are you willing to suffer to achieve your goal? Hard races have a way of showing what we are made of. When that time inevitably comes late in the race, do you have what it takes to hang on, or do you often crack? This kind of talk sounds like macho posturing, and maybe it is. But wanting it is a big part of what competition is about. It takes great motivation to continue when your body is screaming at you to stop. Some people seem to be very good at pushing through suffering, which may be as much a physical ability as a mental one. Others may simply be better designed to tolerate pain. Then again, it may be something that their lives have prepared them to handle. Do you suffer well? If so, your chances of success are high.
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AS YOU START DOWN THE PATH to your A-priority goal race, keep these four keys to success in mind. Most of the variables that affect these four factors are in your control. If you can successfully plan for and execute all four, I’d be willing to place a bet on you in Las Vegas.

Now that you’ve set your goal and selected a race, let’s take a closer look at what it will take for you to succeed.


2

Your Fitness

NOW THAT WE’VE DEFINED AND EXAMINED your goal in detail, it’s time to look at what you will need to accomplish that goal. If you’ve set a high goal, as I expect you have, you will need to attain a high level of fitness in order to succeed.

Exercise physiologists generally agree that there are only three things you can improve to become physiologically fit for endurance sports performance: aerobic capacity, lactate threshold, and economy. Ultimately, these are the reasons you train. So what are these things, and how do you improve them?

AEROBIC CAPACITY

Also referred to as “VO2max,” this term refers to your ability to use oxygen to produce energy. The more oxygen your body can process, the more energy you can produce and the greater your output (power or pace). It’s common to find that the fastest athletes in a race have the highest aerobic capacities of the entrants. Slower race results typically correlate with lower aerobic capacity. But don’t think that knowing your VO2max will tell you how fast you will go or how well you will do compared with others in your race category. The two other physiological factors—lactate threshold and economy—also play a major role in race outcomes. One of these by itself does not constitute all of what it takes to race fast.

Aerobic capacity is literally at the heart of success in endurance sport. Improvements in aerobic capacity largely have to do with how much blood (which contains oxygen) the heart pumps to the working muscles with every beat. This “stroke volume” has a lot to do with how much aerobic capacity you have. A purpose of training is to improve your stroke volume. There are basically two ways to achieve such improvement. The first is to focus on the volume of your training. The heart responds to lots of time spent at higher-than-resting intensity (above about 50 percent of VO2max) by becoming more efficient and effective, which ultimately means pumping more blood per beat.

High-intensity intervals will also improve your aerobic capacity, especially when you do them at the power or pace associated with your VO2max. At this intensity, your heart rate approaches maximum capacity, so these efforts are very hard. This method will produce a higher stroke volume sooner than if you rely only on volume. Most experienced athletes employ both strategies.

There are other physiological contributors to aerobic capacity, such as aerobic enzymes found in the muscles, blood-vessel diameter and ability to dilate, and blood volume and the related hematocrit (ratio of red blood cells to total volume of blood). Many athletes seem to believe their lungs are the deciding factor when it comes to aerobic capacity, but training produces insignificant changes in lung volume.

Body weight also affects aerobic capacity. The formula for determining VO2max is expressed in terms of milliliters of oxygen consumed per kilogram of body weight per minute. Consequently, if you lose body weight—especially fat, as opposed to sport-specific muscle—your VO2max will increase and the effort at any given power or pace will be easier. Most of us have experienced this change at both ends of the weight spectrum. When we gain weight, it’s harder to run or ride a bike uphill because our VO2max decreases.

Aerobic capacity is primarily dependent on who your parents were. Research (Bouchard 1986) has shown that identical twins have nearly identical aerobic capacities. Although genetics probably sets the boundaries for the upper limit of your VO2max, proper training can take you near the upper limit. However, bear in mind that two other physiological factors also contribute to endurance performance.

LACTATE THRESHOLD

Although aerobic capacity gets a lot of ink in triathlon magazines, the competitive triathlete should focus the bulk of his or her hard training on lactate threshold. If you’ve been training and racing seriously for three or more years, your aerobic capacity isn’t likely to change much. But you may be able to significantly improve your lactate threshold.

What is lactate threshold? We need to start with a little biochemistry to understand this measure of intensity.

As your body uses carbohydrate to create energy, it creates a by-product called “lactic acid” inside the working muscle cells. As the intensity of a workout increases, this liquid begins to seep out of the muscle cell into the surrounding space and bloodstream. In so doing, it changes its composition by giving off hydrogen ions. It’s now called “lactate.” Despite its bad reputation, lactate is actually a beneficial substance for the body during exercise because it is used to create more energy so that exercise may continue. It’s the hydrogen that is the real bogeyman because it is what causes the burning sensation in your muscles and the heavy breathing at high effort levels. Measuring lactate levels in the blood is a convenient way of estimating how much acid is in the body. The more intense the workout, the greater the amount of lactate released into the blood—and the more hydrogen ions interfering with muscle contractions. (By the way, neither lactate nor hydrogen causes the muscle soreness you may experience the day after a hard workout.)

Lactate threshold is sometimes referred to as “anaerobic threshold.” Although sports scientists may argue about the differences between these two terms, for athletes there is little reason for concern. It’s essentially the high intensity at which you begin to “redline.” On a perceived exertion scale of 1 (low) to 10 (high), you redline at about 7 or 8. Whatever your heart rate, power, or pace is at this moment is your lactate threshold intensity. The higher this threshold is as a percentage of your aerobic capacity, the faster you will race, especially in steady-state events such as triathlons. Fit athletes commonly find that their lactate thresholds fall in the range of 80 to 85 percent of their aerobic capacities.

Most well-conditioned athletes can sustain lactate threshold for about an hour. Hunter Allen and Dr. Andrew Coggan, authors of Training and Racing with a Power Meter, have created a term to describe this intensity—“functional threshold.” This level is the average bike power (functional threshold power) or running pace (functional threshold pace) you can maintain for one hour. Simple.

If you are using heart rate to determine your training zones, your lactate threshold heart rate (LTHR) is your average heart rate for a one-hour race effort. Because LTHR is unique to each sport, your heart rate zones will also be unique to each sport.

The body has two ways of improving your lactate threshold as a result of training. It can come to better tolerate the acid, and it can also become more effective at removing the acid. As with all aspects of fitness, the way to train your body to tolerate and remove hydrogen ions is by training at your lactate threshold. This, then, is the best marker of training intensity. That’s why I base heart rate zones on lactate threshold rather than on maximum heart rate.

ECONOMY

The last of the big three physiological fitness determiners is economy. Sports scientists understand less about this one than the other two, but it may be the most important. It has to do with how efficiently you use oxygen while exercising. Measuring oxygen used is just another way of measuring energy during exercise, because, in the human body, how much oxygen you use also tells you how much energy you’re expending. Your economy is much like the economy rating for a car—how many miles per gallon of gas. However, in the case of exercise, it’s how many milliliters of oxygen per mile.

The longer the race is, the less important aerobic capacity becomes and the more important economy is. This is because at the longer distances, you exercise at a lower percentage of your aerobic capacity. So having a big VO2max won’t be of great benefit. But in a long race, poor economy will add up to a lot of wasted energy—and a slow performance.

You can do lots of miles and mix in high-intensity intervals to boost your aerobic capacity, but economy is a bit different. You have control over some things, but there are many you can do nothing about. For example, we know that for swimming, being tall with long arms and legs and big feet improves economy. If you have a long femur relative to your total leg length, you will have greater cycling economy. For running, being short and small leads to better economy. An endurance athlete’s economy is improved by having a greater percentage of slow-twitch muscle fibers. There are other physiological improvements we would make if we had control over them, such as increasing our number of mitochondria (the little powerhouses in the muscle cell that produce energy). These are all things over which we have little or no control.

So how can you improve your racing efficiency and use fewer milliliters of oxygen per mile? Improve your swimming, biking, and running techniques. You must realize that if you decide to go this route and make changes to your current technique in one or more of the sports, there will be a period during which you will become less efficient. This will show up as a higher-than-normal heart rate at any given speed or power. It may take weeks if not months to make the new technique feel natural. At that point you should be able to swim, bike, or run faster at the same heart rates as before.

Other solutions that are beneficial for cycling and running involve reducing excess body weight and using lighter equipment. There are also sport-specific improvements that may be made. The most notable is aerobars, along with other aerodynamic equipment such as special wheels, helmet, and bike frame. As a swimmer, you can improve economy by improving the flexibility of your shoulders and feet, especially the ability to point your toes. Interestingly, research (Gleim and McHugh 1997) shows that having less flexibility in the ankle joint makes for more economical running because it appears to improve the release of energy stored in your calf muscle with each foot strike.

Training components that improve economy are intensity and frequency. Swimming, biking, and running at a high speed or power have been shown to make athletes more economical at all speed and power outputs, including the lower range. But this formula doesn’t work both ways: Going very slowly doesn’t pay off with greater economy at the high end of speed and power.

Frequency is one of the best ways to improve your technique and, ultimately, your efficiency. This holds true even if each session is very brief. For example, if you have only two hours a week to devote to becoming a more efficient swimmer, swim four times a week for 30 minutes each time. More frequent, short sessions will improve your efficiency faster than a few longer workouts.

Plyometric exercises have also been shown to improve economy in both runners and cyclists. These exercises involve explosive jumping, bounding, and hopping drills. For the run, brief, powerful hill repeats are much like plyometrics. You will find such repeats included in the suggested workouts in Chapter 6.

There is still a great deal of debate about whether or not traditional strength training with weights improves economy. I believe it does, as I have seen many of the athletes I’ve coached over the years improve their performances remarkably after a winter of lifting weights—provided they did exercises that closely mimicked the movements of the sport. Doing curls is unlikely to make you a better runner, but doing step-ups may help.

To summarize the three physiological fitness determiners: Remember that aerobic capacity is largely the result of your genetics, as optimized by steady training over many years. The longer your race is, the less significant your aerobic capacity is, even though it doesn’t hurt to have a high VO2max. Lactate threshold is highly trainable, and you should see a steady improvement in your speed or power when you reach this threshold. Economy may be the best determiner of performance of the three. But, as mentioned earlier, we don’t know a lot about it, and much of what is known to be important is out of your control. The things over which you do have some measure of control often take a long time to accomplish (e.g., changing your technique), are difficult to achieve (e.g., lower body weight), or are expensive (e.g., a lighter bike).

LIMITERS

I wrote extensively about limiters in The Triathlete’s Training Bible. This concept is so critical to your race success and to understanding the workouts in Chapters 4 through 12 that it deserves further explanation.

Like all triathletes, you have physiological strengths and weaknesses. Hopefully you have more strengths than weaknesses if you have a few years’ experience in the sport. By now you probably know what your weaknesses are. Because these may prevent you from having your best triathlon, they merit special attention in your training. Not all weaknesses stand between you and success. The only ones we need to address in your training are the ones that overlap with the demands of your A-priority race. These race-specific weaknesses are called “limiters.” For example, if your weakness is climbing long hills, but your A-priority race is flat, then that weakness is not a limiter. But if the course is hilly, then this weakness is a limiter and must be addressed. In this case, your training must focus on climbing. Realize also that limiters may vary by sport; that is, a race-specific weakness in one sport does not mean you have the same weakness in the other two sports.

To help focus this discussion, I describe training, regardless of the sport, as being based on six “abilities.” This is an approach I learned from Tudor Bompa, PhD, a former Romanian sports scientist who is currently a professor at York University in Toronto and is often referred to as the “Father of Periodization.” Figure 2.1 illustrates these six abilities.

Notice the three corners of the triangle in Figure 2.1. These are the “basic abilities,” the ones upon which the “advanced abilities” on the sides are based. Basic abilities must be reestablished every year, especially in the Base period. The advanced abilities are the primary focus of the Build period. (Periodization is discussed in Chapter 3.) We will look at the basic abilities first.
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FIGURE 2.1 The six racing abilities

THE BASIC ABILITIES

Although the basic abilities are the focus of your Base period, they are also critical to your training in the Build period. Until these abilities are well developed, the advanced abilities, which determine race performance, will be weak. Keep in mind that fitness for a particular sport is unique to that sport—you cannot improve your fitness for swimming by doing workouts on your bike. In sports science a training principle called “specificity” suggests that one’s aerobic capacity, lactate threshold, and economy are unique to a given sport and that there is very little crossover. Carefully consider how the abilities apply to the three sports individually, not collectively.

The three basic abilities are described here with the abbreviations and icons that are used in the training plans in Chapters 4 through 12.

[image: ] Aerobic Endurance (AE)

Without a doubt, this is the most important of all the abilities for triathlon. But I’ve found it is one that triathletes pay little attention to. They would much rather do the hard workouts involving the advanced abilities because aerobic endurance training seems relatively easy. As a result, many athletes never come close to achieving their highest potential fitness. What a shame.

Triathlon is an endurance sport and depends heavily on the aerobic system to deliver oxygen and fuel to the working muscles, where aerobic enzymes create the energy needed for swimming, biking, and running long distances. For this system to work effectively, the heart, lungs, blood, and muscle chemistry need fine-tuning. This is accomplished by training at low effort, heart rate, pace, and power. If you train too intensely, then these components of the aerobic system start to shut down, allowing the anaerobic systems to take over. Triathlon is not an anaerobic sport. It is fully aerobic whether you are training for an Ironman- or a sprint-distance race.

To develop aerobic endurance, do long, steady workouts in each sport at a relatively low intensity. Zone 2 heart rate, pace, or power is the intensity that best builds aerobic endurance. Go higher than zone 2 and you start to develop anaerobic endurance systems. Go lower than this and you are not working hard enough to challenge the aerobic systems.

The outcome we’re seeking in this type of training is for you to become faster at low efforts. By the end of the Base period, you should swim, bike, and run faster in zone 2 than you did at the beginning of the period. A great example is Mark Allen, an icon of the sport who won Ironman Hawaii six times between 1989 and 1995. His wins came after he discovered the benefits of aerobic endurance training at low heart rates. He used a heart rate of 155 as the upper limit of his running intensity—that’s his zone 2. When he first started, he was running an 8:15-per-mile pace (5:09/km) at this heart rate. Within a year he was running 5:20 per mile (3:20/km) at the same heart rate. He had become 35 percent faster without working any harder.

If aerobic endurance is a limiter for you, it will show up when doing long workouts. You will gradually slow down late in the session, or your heart rate will rise steadily. Aerobic endurance is explained in greater detail with workout examples in Chapter 6.
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Speed skills are often neglected in cycling and running, though I expect you are working to improve in this area in swimming—at least I hope you are. Training for speed has to do with your technique in each sport. It’s a component of economy, as described earlier. It involves lots of drills. Drills used to develop speed skills in each sport are described in the Base period part of this book (Chapters 5–7).

The word “speed” as used here means not how fast you are, but how fast your arms or legs move when you swim, bike, and run. This is your cadence (cadence is discussed in greater detail in the “Muscular Power” section later in this chapter). Typically, when athletes are learning a new skill, they start by making the movement slowly, at a low cadence. But as they become more skilled, their arm or leg movement becomes faster until they are able to make the movement at the cadence demanded by the sport.

For example, one of the most basic skills in running is putting the foot down flat on the ground, or nearly so, with each step. When I teach this technique, I start by describing the proper foot strike and asking the athlete to stand up and try it while stationary. I simply have the athlete lift a foot and put it down slowly while I watch and make corrections until it is being done properly. Then we add a slow skipping drill in which the athlete uses the new foot-strike skill while moving forward. Next the athlete runs at a low cadence until he or she can put the foot down that way consistently. Once this is achieved, the athlete runs at increasingly higher cadences while putting the foot on the ground correctly. While it might sound easy in theory, this learning process can take weeks, if not months. To improve speed skills, you need to remain focused.

It takes a long time to develop speed skills because you are retraining the nervous system to perform in a different way. You are changing things you have been doing for a long time, perhaps years. New nervous-system pathways must be built while old ones are allowed to fade away.

Just as with aerobic endurance, as your speed skills improve, you will swim, bike, and run faster without working any harder. But at first the result will be just the opposite. You’ll find that you are indeed working harder with the new technique and perhaps even going slower. You’ll feel awkward, and your heart rate will likely be higher than it was with your old technique. This reaction will challenge you, but if you stay with the improved technique, you will eventually reap the benefits. It takes patience and confidence to be a good athlete. Success doesn’t happen overnight.

It’s sometimes difficult to know whether speed skills are a limiter for you. The best way to find out is to have a coach or knowledgeable athlete watch you swim, bike, and run to see if your movements are efficient and effective.
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Racing fast requires you to apply muscular strength to the water when swimming, to the pedals when riding, and to the ground when running. This is called force. If you are weak—that is, lacking force—you will never swim, bike, or run fast, especially when you must deal with environmental conditions such as rough water, wind, and hills. Triathletes with good force thrive in such situations.

Workouts to improve force involve doing repetitions at a very high intensity against resistance. This could involve lifting heavy weights with exercises that mimic the movements of the sport, swimming with drag devices or paddles, or biking and running uphill or into a strong wind. Force workouts are explained in greater detail in Chapters 4, 5, and 6.

If force is a limiter for you, it will be apparent when you swim in rough water or bike or run uphill or into a strong wind. The weak athlete will slow down considerably and begin to “fight” the resisting condition. Technique will fall apart. If force is a limiter, you will also have slower swim, bike, or run splits in races relative to others in your age group when these conditions are present.

THE ADVANCED ABILITIES

For the advanced and competitive triathlete, the advanced abilities are the keys to success in racing at all distances. These are the three sides of the triangle in Figure 2.1. Of the three, the ones that are the most important for triathlon are muscular endurance and anaerobic endurance. But as the race duration becomes longer, anaerobic endurance has less impact on performance. The power ability is of little value to triathletes, with the possible exception of those who do draft-legal races, a type of racing almost exclusive to pros in World Cup events.
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Muscular endurance is the most important of the advanced abilities for triathlons of all durations. It has to do with the capacity to maintain a fairly high force for a relatively long time. It results from the interplay of the basic abilities of aerobic endurance and force. As these abilities improve in the Base period, so does muscular endurance. In Chapter 6, which describes the Base 2 period, you will see the first ME workouts. These are merely introductory to begin the transition from AE and Fo to ME. By the Build 1 period (Chapter 8), much of your training will be ME intervals or steady-state efforts, done primarily in zones 3 and 4. There is a close relationship between how much ME training you do, how well these workouts go, and your race performance.

Muscular endurance will be a limiter for you if your aerobic endurance or force is not well developed. The other obvious indicator is a poor race performance based on low fitness.

[image: ] Anaerobic Endurance (An)

In order to have good anaerobic endurance, you must have good aerobic endurance and speed skills from your Base period training. Therefore, anaerobic endurance training does not start until Build 1 for those who do these workouts. This type of training is done at very high intensities, such as heart rate zone 5b, which is about 10 beats per minute above lactate threshold. These workouts are best left for the fastest athletes, who are frequently close to or above their thresholds when competing in sprint- and Olympic-distance races. Such training can yield nice rewards, such as improved aerobic capacity and economy, but it comes with a high risk. The chances are great for injury; a weakened immune system, resulting in illness; and overtraining. The greatest benefit is likely to be in swimming, again primarily for competitive triathletes, because this leg usually starts very fast with an anaerobic effort lasting for a few minutes before the pace calms down.

Never take anaerobic endurance workouts lightly. You must be ready for them both physically and mentally. It sometimes helps to have a training partner for these sessions, but make sure your partner’s ability level is similar to yours and that he or she understands what the session is about. It is not about seeing who can “win” the workout.

Anaerobic endurance is likely to be a limiter for you if you race in sprint- and Olympic-distance races and your aerobic endurance or speed skills are weak. You will also have difficulty keeping up with the more fit athletes in races at the start of the swim and during surges on the bike or run.

Power (Po)

Power workouts are all about sprinting. If you watch bike races, especially the flat stages in the first few days of the Tour de France, you will see the best examples of power in endurance sports. At the end of a flat stage, it often comes down to a sprint in the final 200 meters. That is seldom the case in triathlon. As a triathlete, the power ability is unlikely to be a limiter for you, so time spent working to develop it is largely wasted. There are no power workouts in this book because the focus is on nondrafting triathlon training.

MUSCULAR POWER

Despite having just told you that the power ability is of little value in nondrafting triathlons, we’re going to explore power from a different perspective. What follows is not about sprinting at the end of the race. It’s about racing faster.

To race fast with good muscular and anaerobic endurance, what you need is muscular power and the aerobic engine to sustain it. We’ll get to the aerobic engine and how to develop it in later chapters. For now let’s develop a greater understanding of power in swimming, biking, and running.

Again, be aware that I am not referring to the power (Po) ability for sprinters described in the preceding section. The term “power” here refers to your capacity to maintain muscular output.

What is muscular power? There are many ways to describe it, but let’s look at it from a physics perspective. In physics, power is the product of force and velocity. As a formula, it is expressed as:

Power = Force × Velocity

In physics shorthand, this formula is P = FV. So whenever F or V increases while the other remains the same, P also increases. If F or V decreases and the other remains constant, then P also decreases. It’s just simple math.

The best endurance athletes don’t have maximal force or maximal velocity. Power athletes—the sprinters in swimming, cycling, and running—do have maximal force and velocity. They have large muscles to create lots of force and very high cadences, which is what “velocity” refers to. On the other hand, elite endurance athletes have optimal force and velocity. Just as with Goldilocks, neither of these elements is too high or too low for the endurance athlete. They are just right.

Does this explanation help you to understand power? Perhaps not. So let’s break down the two components—force and velocity—into terms that make sense to endurance athletes.

Force has to do with the activity of muscles. When they contract, as the thigh muscles do when you push down on a bicycle pedal, force is applied—in this case, to propel the bike forward. When force is applied to the water when swimming, or to the ground when running, it also moves you forward. As the muscle’s strength increases, so does force. But there is a limit to how much force is needed in endurance sports. At some point the muscle can become stronger—and larger—than is necessary to move the body. Beyond this point the extra muscle mass becomes an excessive load that must also be moved over the course, thus wasting energy. That’s why elite endurance athletes are generally lightly muscled. And of course the primary movers in endurance sports are the slow-twitch muscles, which remain small relative to fast-twitch muscles even when trained for greater force production.

Force improvements allow you to use a higher gear on your bike and therefore cover more ground with each revolution of the cranks. Greater force also helps you to run and swim with a longer stride and stroke. As these changes take place, if your cadence (velocity) doesn’t change, then you will swim, bike, and run faster. It’s that simple.

Now let’s look at velocity in the formula. This refers not to your speed or pace over the course but rather to how quickly your legs move when cycling and running and how quickly your arms move when swimming—your cadence. Cadence is usually measured in terms of revolutions—how many cycles the arms or legs make—per minute (rpm). As with force, the endurance athlete is seeking optimal cadence, not maximal cadence—which is for sprinters. And optimal cadence seems to vary by sport. The best endurance athletes in cycling and running tend to have cadences of about 85 to 95 rpm when counting one leg only. Elite endurance swimmers seem to have cadences in the range of 40 to 55 rpm when counting both arms, which is the common way to count strokes in swimming.

Cadence on the bike and run is easy to figure: Just count every time your right foot completes a revolution or strikes the ground for one minute. It’s a little trickier in swimming. Table 2.1 offers an optimal two-arm count per 25 yards or meters based on your time for 100 yards or meters.

TABLE 2.1 Optimal Stroke Count




	100 m TIME (min:sec)

	STROKE COUNT (40–55 rpm)




	1:10

	12–16




	1:20

	13–18




	1:30

	15–20




	1:40

	17–23




	1:50

	18–25




	2:00

	20–28






So how can you improve force and velocity? Force—and therefore power—can be increased by overloading the muscles. Methods for doing this include lifting weights using exercises that mimic the movements of the sport. The most effective methods, however, involve using gravity, or drag, to overload the muscles while doing the sport. Cyclists and runners may do maximal sprints up a short, steep hill for about six revolutions. For swimming, wear a T-shirt while doing six-revolution sprints. There should be long recoveries after each sprint for all sports. You can’t make a tired muscle stronger, so full recovery is needed. Two to four of these sprints done two or three times a week should produce measurable improvements in force within 8 weeks. Be aware that force sprints like the ones described here put a lot of stress on joints, tendons, and muscles. The risk of injury is high, especially if your technique is poor or you have a history of frequent injuries. (These workouts are described in greater detail in Chapter 6.)

Most age-group athletes have low bike and run cadences and high swim cadences. Moving into the optimal ranges for each sport will also boost power (if force doesn’t decline). This change results from persistent and ongoing devotion to an optimal cadence. The starting point is to become aware of your cadence and change it slowly over the course of several weeks. If you are consistent in your training, you should see changes within two months, although you may not be quite at the optimal range yet. For cadence, you are making changes in the nervous system, which can be slow to respond, especially if you have been training with a nonoptimal cadence for many years. (Workouts for cadence improvement are included in Chapters 5 through 8.)
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