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Foreword

Congratulations! In your hands you have the ultimate guide to adventure. Sure, it’s also a guide to your best half-marathon yet, and the following pages will give you the training plans, graphs, numbers, and science you need to get to your goals. But it is so much more than that. While I can’t be sure that you’ll run your fastest—that part is up to you—I can tell you that your adventure begins as soon as you lace up your running shoes. In this book you are the captain of your own adventure; you decide where, when, and how far you wish to go.

In your hands you also have the ultimate self-help book. Thumb through the pages and you may not see exercises on self-esteem building or the keys to happiness. But I dare you to head out the door, log some miles, and not feel like you made you a better you. Just try and go for a run and not let your mind wander to those places that haven’t gotten the proper attention. You’ll likely find that every mile and every workout is a perfect opportunity to spend some time on yourself, and I suspect you will learn a lot about you in the process.

I’ve been fortunate enough to get to run all over the United States, as well as in Japan, Europe, and the Middle East; it’s been an amazing adventure. But the truth is that some of the best runs I have taken involved getting lost just a few miles from home and stumbling upon that hidden coffee shop—the one I’d never see from the main road—or getting lost in a conversation during a run and forgetting it’s 34 degrees and raining. I’ve run races that people said “awed” them, and yet I’ve discovered the most gratifying running moments when nobody was watching. Yes, I’d be the first to admit that there’s something incredibly painful about heading out for a 5:00 a.m. run, but when you crest that final hill and see an amazing sunrise, it is all worthwhile. You earned a sunrise that the sleepy world is missing out on. And there is something therapeutic about losing track of your pace while sorting through a day’s problems. Or, better yet, forgetting your problems by getting caught up in your pace.

So, yes, congratulations! You’ve stumbled upon the ultimate adventure and maybe the key to happiness; all it requires is for you to get out the front door and make it happen. I wish you the best of luck meeting all of your running goals and running your fastest half-marathon ever. I can’t promise you will hit every goal, but I can promise you this: the journey along the way will be worth it.

So as you chase your goals, remember to enjoy the journey because the process of becoming a faster you is often far more satisfying than just being a faster you.

—DESIREE LINDEN
2012 U.S. Olympic marathoner
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Introduction

In 1999, brothers Kevin and Keith Hanson were successful coaches and running-store owners in the Detroit metropolitan area. But they had a vision—to change the course of American distance running—and with the help of Brooks Sports started the Hansons-Brooks Distance Project, an Olympic training program for postcollegiate athletes. Fifteen years later, the program has a voice and presence at the most elite level of the sport, producing Olympians and World Championship qualifiers at the half- and full marathon distances.

Over the years, the brothers showed that they can train world-class runners, but around Michigan, they have always been best known for helping everyday runners to achieve their best performances. That’s where I (Luke) fit in. In 2004, I joined the program as a fairly decent young runner but have since matured into a two-time Olympic Trials qualifier and sub-1:04:00 half-marathoner with Kevin and Keith as my mentors. Aside from being able to run pretty far at a solid pace, I also have a master’s degree in exercise science and began teaching the Hansons Method to our running groups in 2006. As the elite program gained success, this renegade training approach began attracting more and more attention. People started asking questions, wanting to know more, and magazine articles, although they were terrific for exposure, couldn’t provide the full picture. In 2012, we were given an avenue to provide the world with the comprehensive knowledge of the Hansons Method for the marathon.

When our first book, Hansons Marathon Method, was released, the response was wonderful; almost immediately, however, people were asking, “How do I adapt this for a half-marathon?” This perhaps is not a surprising question if you look at the numbers. According to Running USA, each year, the half-marathon has hundreds of thousands more participants than the marathon. In 2012, the number of half-marathon finishers totaled about 1.85 million, compared with about 487,000 in the marathon. And that number is only growing.

The bottom line is that there are a lot more people lacing up for a 13.1-mile race. Most half-marathoners fall into one of these four general categories:

VETERAN RUNNERS // These runners have logged plenty of miles over the years and have probably run several half-marathons in the past. They are looking to take their previous half-marathon performances to the next level. They have probably run at least one marathon in the past, as well. This is a pretty competitive group.

RECREATIONAL RUNNERS // While members of this group are new to the half-marathon distance, they are not running newbies, having completed a number of shorter races. This group is looking to establish a half-marathon baseline, usually with plans to run another half-marathon in the future and probably to move up to the next level after running the half-marathon.

NOVICE RUNNERS // The novice group includes newer runners looking to knock “13.1” off their bucket list, as well as those running for charity groups. Many of these runners will leave half-marathoning behind once they finish the race. The novice group is prevalent in the half-marathon world, due in part to the robust charity scene. I have many clients who run a race for a loved one while representing that person’s cause, and it is often more realistic for them to commit to a half-marathon distance than to the full marathon.

BEGINNING RUNNERS // This group includes a large contingent of charity runners, as well as people who decide to do a race as a way to begin a fitness program. While I certainly would not advise complete beginners to take on a full marathon as their first race, the half-marathon distance is much more readily achievable, with less potential for injury. Out of this group, some will continue to run, moving into another group, and some will abandon the sport following their race.

When we discussed training for a full marathon, we talked about newbies being convinced that they can have it all and not sacrifice any of their free time—or their toenails! For many, that time commitment is probably a pretty big turnoff for the marathon, especially when you are training through summer barbecues and days on the beach, but we never wanted to make you feel that you were about to embark on a walk in the park. Well, when we cut the distance in half, the training doesn’t have to be such a commitment, and that probably holds a strong appeal for about 1.8 million people in the United States.

With all of this said, make no bones about it: The Hansons Method is still focused on helping you run the best you can. So, while you may not be cursing us during the middle of a tempo run, you may still grumble under your breath.

A training plan with minimal mileage and three running days per week can be a great way to ease into the sport and build a foundation without getting injured; once the decision is made to make the leap to the marathon, however, it simply isn’t enough. For the half-marathon, it may be less detrimental, but it still may not provide you with everything you need to be prepared for the race. Although these plans usually assist runners in reaching their main goal, which is to finish, the by-product is often a dislike of the sport. Because the greatest predictor of adherence to any type of exercise is enjoyment, this certainly isn’t a recipe for long-term success in running.

By charting a course for a successful and enjoyable half-marathon experience, the Hansons Method seeks to encourage the crossing of multiple finish lines of multiple race distances. Training should always allow you to transition to different race distances without a major change in overall training philosophy. Unlike a number of the other popular training plans out there, our approach will transform you into not only a finisher but a longtime competitor. We take a straight-talk approach when it comes to teaching you about half-marathon training; we won’t sugarcoat, offer any supposed shortcuts, or treat you with condescension. Indeed, running itself wouldn’t be a big deal if it didn’t require a little blood, a lot of sweat, and perhaps a few tears.
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Hansons training philosophy





THIS CHAPTER TAKES A close look at the philosophies that lay the groundwork for the Hansons Half-Marathon Method. You may think that understanding our philosophy is optional, but I strongly encourage you to take time to read this section. Studies show that we are far more likely to adopt and embrace new habits and behaviors if we understand why we are doing something.

The building blocks of this program rest on the teachings of famed coach Arthur Lydiard. Widely credited with popularizing the sport of running, Lydiard led a long line of runners to realize their Olympic dreams. As a result, his ideas about training had a major influence on the development of our methods. As taught by Lydiard, the idea of cumulative fatigue serves as an underlying foundation of all of our training plans.

Cumulative fatigue comes from a slow buildup (but not to the point of overtraining) of fatigue via the days, weeks, and months of consistent training. In other words, cumulative fatigue results from repetitive training that doesn’t allow for full recovery between training days. It emphasizes a concerted, strategic approach to half-marathon training rather than a number of disparate training days strung together at random. The fundamental principle of cumulative fatigue runs throughout the Hansons Half-Marathon Method and consists of five components:

       //   mileage

       //   intensity

       //   balance

       //   consistency

       //   active recovery

If you omit one component of the cumulative fatigue philosophy, you interfere with the others, creating a domino effect that limits the physiological adaptations necessary for successful half-marathoning.

Mileage: Strategic weekly volume

The biggest problem with many half-marathon training plans is that they are tailored to fit what the average runner wants, not what he or she needs. These programs usually place a majority of the weekly mileage on Saturday and Sunday, when runners have the most time available. Roughly the same amount of mileage is then spread over a few days of the workweek. This can mean that all the prescribed weekday runs are higher-intensity workouts, leaving few opportunities for easy runs and the accumulation of important training mileage. Since the weekday runs in those plans are mostly high-intensity, it takes a runner longer to recover, causing the easier runs to fall by the wayside. Even if these plans did specify running on the interim days, runners would likely be too tired from the previous workouts.

Adequate weekly mileage plays an important role in the cumulative fatigue process. Increasing mileage comes along with increasing training from 3–4 days a week to 6 days a week. This doesn’t necessarily mean adding intensity but rather more easy mileage. The Hansons Half-Marathon Method shows you how to add that mileage while controlling your pace to avoid overworking yourself. Consider the fact that runners training for a 5K will put in four to six times their actual race distance in mileage each week (see Table 1.1). Although the average half-marathoner won’t put in four to five times the half-marathon distance on a weekly basis (50–65 miles), it is reasonable to run roughly three times the distance per week (35–45 miles).

[image: ]

Although runners preparing for the half-marathon realize that they will need to run more mileage than they would need to for the 5K, it can be a bit intimidating to look at some of these totals. Runners, especially newer ones, will look a few months ahead and doubt that they will be able to handle the training. What those runners lack is confidence. We tell runners to start at the ridiculous, or what they think is completely beyond their capabilities, and work backward until they reach a point that is both mentally and physically manageable. While 35–45 miles per week may sound ridiculous on day one, focusing on what you have to do in the present is key. You will be surprised by what you are able to handle a few months down the line.

Again and again we have seen that athletes who give their bodies adequate time to adapt to new training stresses are able to tolerate much more than they ever imagined to be feasible. Our program works to take you up the mileage ladder one rung at a time, starting with lower mileage and gradually increasing both mileage and intensity. As I like to say to our athletes, “If you want to build a house, you must first create a structure to hold it up.” The volume of mileage builds a foundation that allows all the other variables to work.

Intensity: Physiological adaptations

In addition to an appropriate amount of total weekly mileage, our plans stand apart from the rest in terms of pace and intensity. These factors are inextricably linked because if workouts are overly difficult, you’re going to be too tired to reach your weekly mileage quotas. In the Hansons-Brooks Distance Project, the competition can be fierce among our elite athletes. Teaching proper pacing is perhaps our biggest struggle with runners. During workouts, Kevin and Keith always seem to know when an athlete has developed an “I know you’re fast, but I’m just a little bit faster” mentality toward another runner. As a means of emphasizing the importance of pace and punishing runners who run faster than they are instructed to, they dole out push-ups for every second someone is too fast. After a few penalty push-ups, the athlete inevitably pulls back on the reins and falls into step.

While we won’t make you do push-ups when you falter in your pacing, pacing does remain an important component of cumulative fatigue. The majority of our suggested mileage is run at anaerobic threshold (lactate threshold) pace or slower. You may wonder, “How am I supposed to get faster if I’m running slower?” In the next chapter, we will explain the many beneficial adaptations that come with endurance training, such as mitochondria development, muscle fiber adaptations, and the ability to burn fat as fuel. Exercise physiologists have discovered that these adaptations are best elicited through a pace that is slower than anaerobic threshold pace. This improves your running by pushing the aerobic threshold, anaerobic threshold, and aerobic capacity up from the bottom instead of trying to pull them up from the top. Whether it is an easy running day or a hard workout, executing the task at the appropriate pace is integral to the entire training system.

Easy runs are often misunderstood as junk mileage or filler training. The truth is, easy runs make up a big percentage of the training week, and when they are run at the optimal intensities, they promote a wide array of favorable physiological adaptations. Despite this fact, both novices and experienced runners struggle with properly pacing these relaxed workouts. Newer runners tend to run their easy days too hard because the gradual training plan feels too easy. Most of the time, the intensity evens out as mileage increases and the runner is too tired to maintain that pace throughout the week. However, as a coach, I would prefer to have you adjust the pace to your half-marathon goal and train properly from day one. This allows you to increase your mileage and intensity safely over weeks and months. More experienced runners tend to get overzealous in their training, believing that faster is better, especially for those moving up from running competitively at shorter distances. Runners in this situation will quickly be benched as a result of overtraining if they don’t temper their excitement and allow easy runs to truly be easy. Regardless of your current level, when we instruct you to run “easy,” we really mean easy. Once you add in hard workouts, these easy days will serve as active recovery to allow your body to bounce back and prepare for the next workout.

Proper pacing during hard workouts is equally vital. We cannot stress enough that workouts are designed to spur specific physiological adaptations; they are not to be run as hard as you can to see who is the last person standing. For instance, tempo runs and strength workouts develop the anaerobic threshold, but that doesn’t mean you should be running a tempo workout faster than anaerobic threshold pace. Similarly, speed workouts develop aerobic capacity and should be run just under your maximal aerobic capacity, not beyond it. Imagine if you are instructed to run 6 × 800-meter repeats at 5K pace. Let’s say this pace is 6:00 minutes per mile, or 3:00 for 800 meters. If you do the first three intervals at 2:45, 2:45, and 2:55, there’s a good chance the last three will be around 3:10, 3:15, and perhaps 3:10. While you averaged 3:00, you failed to hit a single interval at the prescribed pace. This means that you didn’t accumulate any training at the desired pace, which was specifically set to stimulate aerobic capacity. The first three were too fast, which exceeded VO2max, producing anaerobic energy and lactic acid. The last three were then progressively slower due to fatigue and lactic acid buildup. In the end, you drove yourself into the ground without gaining any major physiological benefits.

Now you understand why Kevin and Keith assign push-ups. By keeping your paces in check across the training spectrum, you’ll tolerate higher training volumes. You’ll also be more consistent in training because you won’t be so worn-out that you need to take unscheduled days off or modify workouts. Cumulative fatigue is designed to make you tired, but running paces faster than prescribed will put you beyond the point of being able to recover sufficiently. That really is junk mileage.

Balance: Training equilibrium

Whether you are training for a 5K or a marathon, there should always be one constant: balance. So many programs emphasize one area of training and sacrifice others. For instance, a 5K program may focus on doing repeats on the track two times a week at the expense of a weekly long run. On the other hand, a marathon program may put sole focus on surviving weekly long runs, but no speed work is to be seen. To fully reach your potential as a runner, all the physiological systems must be incorporated into training. Remember, nothing is make-or-break. The long run won’t make your half-marathon if it’s the only thing you focus on. Being strong and fast and having endurance will make your half-marathon! This is why all of our programs emphasize a balanced approach to training.

The Hansons Half-Marathon Method presents you with two types of runs: easy and something of substance (SOS). SOS runs include speed workouts, strength workouts, tempo runs, and long runs. Think of these runs as workouts that require more effort than do easy days. By varying the training, you reap the necessary physiological benefits in addition to maintaining motivation. If variety is the spice of life, you’d better include a good amount of it in your training. In the same way that your mind gets bored with repetition, so does your body. When you cycle your workouts and stress each individual system, you stimulate a steady rate of physiological adaptation. By giving time and energy not just to the long run but also to easy, strength, speed, tempo, and recovery days, you’ll be a stronger, more balanced runner. There is such a thing as too much of a good thing. When you balance your training, you’ll be sure to get just the right amount of each of those things.

Consistency: Sticking to the game plan

As a coach, I find that many runners struggle with training consistency. One week they run three days, the next four days, and the next week maybe only two days. This is unsurprising because each week brings its own challenges and surprises: Your boss imposes a last-minute deadline, your car breaks down, or your child gets sick. The unpredictability of life can make sticking to a training plan difficult. While training adjustments are necessary at times, a regular running schedule remains important.

Physiologically speaking, inconsistency in training makes for a never-ending struggle to maintain even a baseline of fitness. While adaptations can occur rapidly with proper training, they can also be lost with just a couple of weeks of inconsistent running. For instance, if you train 5 days a week for 3 weeks, a noticeable improvement in fitness will take place; if, however, those weeks are followed by 2 weeks of training only 2 or 3 days a week, your fitness gains will begin to retreat. It then requires 2 more weeks of consistent running to get back to the previous level. In the end, 6–8 weeks of running went by just to get you back to where you were at the third week. If life intervenes, modify training, but don’t skip it. Something is always better than nothing.

To achieve this consistency, you must establish attainable goals and plan ahead. If you set your sights too high, you’re likely to get discouraged when you discover you have too much on your plate. Conversely, if you set them too low, you get bored. Properly placed goals will keep you motivated to get out the door each day, even when running feels like the last thing you want to do. Planning your weekly running schedule in advance also aids in commitment. Rather than looking at the training program the morning of a workout, you know what to expect for the next 5–7 days. By penciling your runs into your day planner or posting them on your refrigerator, you can plan for hurdles that may be thrown in front of you throughout the week. If you have an early morning meeting on Tuesday, plan on running after work. If your kids have a soccer tournament all weekend, find an opening between games to fit your run in. When you schedule your runs, you are far more likely to stick to the plan and remain consistent in your training.

Active recovery: Partial rest

When it comes to cumulative fatigue, you walk a fine line between training enough and overtraining. The goal of the Hansons Method is to take you close to the line but not over it. The training you do throughout the course of the program is tough, but it will lead to a better, more enjoyable race-day result. Incomplete recovery is an important part of the training because it allows you to perform well, even when you aren’t feeling 100 percent.

Whether you are doing a speed, strength, tempo, or long run, there is a general preoccupation with the idea of being “fresh” for workouts. That freshness, however, requires days off before and after workouts, which takes away from the crucial aerobic adaptations that easy runs offer. While we don’t put hard workouts back-to-back, we do employ the idea of active recovery. This means that workouts are often followed by easy running days. This allows you to recover for the next hard workout without taking the day off from running. Think about it this way: After a hard workout, your muscles are depleted of glycogen and feel supremely fatigued. At this time it is important to replace that glycogen, hydrate, and allow the muscles to heal. This, however, doesn’t mean you should lie inert on the couch for the next 24 hours. For one thing, you can’t gain any aerobic fitness if you take the next day off. Also, you never teach your body how to deal with long-term discomfort if you always allow it to completely recover. Easy running is done at low enough intensities that you are primarily burning fat, allowing your body time to rebuild the lost carbohydrate (glycogen) stores. In addition, your muscles learn to more efficiently burn fat because they are running at a pace that promotes fat burning rather than carbohydrate depletion. The muscles also adapt to the training loads placed on them and will eventually become stronger. This means you can handle increased workloads, recover, and gain aerobic fitness faster if you just run easy on days you don’t have a hard workout.

While recovery is important, cumulative fatigue calls for only partial recuperation. Even after an easy-run day, your muscles may still be somewhat fatigued and glycogen stores only moderately refueled, causing you to feel slightly sluggish. This is normal. You are training your body to withstand many miles of running. Just as you may feel sluggish toward the end of the half-marathon and will need to push through, it is important to learn to keep moving forward during your training. This makes cumulative fatigue an integral part of your long runs. Although you’ll have the last few days of training still in your legs, you’ll be recovered enough to run the long run as desired. Our method teaches your legs to withstand the latter portion of the half-marathon by loading them with a little fatigue prior to the long runs.

Put simply, we’re looking to simulate running tired. By feeling fatigued going into a workout, you know how the late stages of a race will feel. Knowing you can nail a workout while tired from regular training will boost your confidence late in the race when things get hard physically and mentally. That being said, the stress is not so great that you will need the following week to recover. Instead, the next day will be easy, and then a workout will follow a couple of days after that. Through a number of physiological adaptations, cumulative fatigue trains your body to be fully prepared for the physiological stress imparted by the half-marathon distance. As you look at our training programs, you’ll notice that every 4 weeks, the mileage increases slightly via easy days, tempo runs, and long runs. As your body adapts, you vary the stress and continue the progression upward. Leading up to the big day, you will finally allow your body to fully recover, giving you that fresh feeling as you toe the line. In other words, you are ready for peak performance. Our programs are designed this way to help you feel your best during the race, not during training. After all, you never want to execute your best performance in practice.

Training for a half-marathon isn’t easy, and it shouldn’t be taken lightly; a few curse words may be uttered, favorite television shows missed, and social outings forgone, but you will regret nothing when you successfully cross that finish line. This entire program has been developed by great coaches who have learned from other great coaches. It is a philosophy that can transform you from a person who wants to run a half-marathon into a bona fide half-marathoner. We’re here to get you there.

Understanding certain physiological principles will help you make sense of the structure of the training program. That foundation will provide the “why” while the program will provide the “what to do” and “when to do it.” The structure of the Hansons Half-Marathon Method is dependent on the physiological basis of endurance running performance. By understanding these key principles, runners are less likely to make critical mistakes in their training.

The end result of all these components is the idea of cumulative fatigue. After reading the previous pages, you have, I hope, picked up on one thing—these components are all related. If you remove one or change one drastically, the whole flow of the philosophy is disrupted. The marathon training version of our program asks for a very substantial commitment. However, the beauty of the half-marathon is that the training doesn’t need to consume as much of your time, and our half-marathon plan may seem like less of a risk than the marathon plan if it is very different from other types of training you have tried. It’s also great for me as a coach because I can introduce you to a slimmer version of the training and then trick you into training for the full marathon later on! On a serious note, though, don’t be fooled. Training for a half-marathon takes focus and a strong commitment; the results, however, will be well worth that commitment.
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Marathon physiology





IF YOU HAVE EVER watched a track meet on TV and seen an 800-meter race (a half mile, run in two laps), you may have heard a commentator comment on how tough that race is to train for. Runners ask themselves, do I train like a 400-meter sprinter, or do I train like a miler? It’s an odd distance physiologically and can be tough to dial in. The half-marathon offers a similar complication: Do I train like a 10K runner or like a marathon runner? It’s a tricky question, and not all coaches agree on the answer. But, as with most problems in running, it comes down to you individually, and in this case your physiology will point you in the right direction.

I have coached a few people who excelled at shorter distance (5K and 10K) but decided they wanted to try the half-marathon distance. Unfortunately, their approach to the half-marathon, which is twice as long as a 10K, was exactly the same. Most of them were too fast in their workouts, with many of them simply trying to run hard and see how well they could hang on.

Think about it this way: Consider what goes on when you train for a 5K. First, it’s a relatively short race, measured in minutes and not hours. Second, it’s almost a pure speed race, meaning that we have the endurance to cover the distance, and we tend to want to see how fast we can cover it. Finally, if you go out too fast, it hurts, but the amount of suffering is limited by the amount of race left. If you do crash and burn, most likely it will be for less than a mile.

Now, extrapolate to a 13.1-mile race. If you go out too hard at this distance, you can suffer for a very long time. What this all means is that having an idea of why we are suffering and the physiological basis behind it is critical to our success. Without a basic understanding, we are liable to make the same training mistakes over and over.

Knowing about physiology, in particular for the half-marathon distance, is critical for reaching your desired race goals. For a full marathon, no matter if you are a local legend or are running your first marathon in 4-plus hours, everybody is training the same energy systems. In other words, how your body uses energy, what systems it stresses for speed and endurance, and how fast it is using those energy sources are the same for all marathoners. Success at any level in marathoning depends on how well you can adapt to specific training principles. With the half-marathon, in contrast, smart training—specifically what systems you train—is far more dependent on what kind of runner you are and your individual race goals. Generally speaking, for faster runners—those looking to run the half in under 1 hour and 45 minutes—the training emphasis should be on increasing individual lactate threshold (or anaerobic threshold). Why? Because those runners will hover around that threshold for the entire race. For runners on the other end of the spectrum (wanting to complete the half-marathon in 3-plus hours), the goal should be improving aerobic pathways, since these runners may not approach their anaerobic thresholds (at least for the same duration that the faster folks will). Runners in between the two ends of the spectrum will need a blend of everything in fairly equal proportions. A lot to take in? Don’t worry, this chapter will walk you through it.

The human body is a beautifully complicated piece of machinery, but at the end of the day, if you want to race at your best, there are just five components of your physiology that you should understand. You may have heard these terms tossed about and wondered what they meant. I’ll break them down to arm you with what you really need to know in your training. These five key components are as follows:

       //   running-specific muscles

       //   VO2 max

       //   anaerobic threshold

       //   aerobic threshold

       //   running economy

Running muscles: Forceful influence

When it comes to physiological movers and shakers, the musculature system is king. More than 600 muscles in your body work to create motion and force. They allow your heart to beat, your eyes to move, your food to digest, and your legs to run. The three main types of muscle fibers are cardiac, smooth, and skeletal. While the cardiac muscle makes your heart beat, and the smooth muscle lines your intestines, pushing food through your system, the skeletal muscle plays the starring role in human locomotion. Skeletal muscles make running possible.

The skeletal muscles are responsible for generating physiological movement and also are where the majority of energy is stored. These muscles include slow-twitch fibers and fast-twitch fibers, the latter of which have several subcategories. Each muscle contains both types of muscle fiber, which are bound together like bundles of cable, each bundle consisting of a single type. Thousands of these bundles constitute a muscle, and each individual bundle is controlled by a single motor neuron. The motor neurons are located in the central nervous system, where they work to control muscles and, in turn, movement.

Together, the fibers and the motor neurons make up the motor unit. Because each bundle contains only one type of fiber, a bundle of slow-twitch fibers and a bundle of fast-twitch fibers will receive information from the brain via separate motor units. If one motor neuron is activated, a weak muscle contraction occurs. If multiple motor neurons are activated, a more powerful muscular contraction is created. Why is all this important? Ultimately, the structure of the skeletal muscle system dictates running ability. So the better you understand your own physiology, the smarter your training will be. Let’s look closer at the types of muscle fibers.
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