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INTRODUCTION


Setting Yourself Up for Success


There’s that feeling that you get after you crush a workout, hit a new PR on race day, or beat your friend to the top of the local hill or high alpine peak. It’s a feeling of success . . . and it feels good, really good. We thrive on challenge, and train in pursuit of this feeling of success. Every runner knows that it takes a lot of hard work to get there. But a lot of runners get confused by this concept: They end up interpreting “a lot of hard work” to mean “a high volume of work.” In the quest to log the miles it’s easy to lose sight of the quality of those miles. First place isn’t awarded to the person who racks up the highest weekly mileage or trains the hardest. Instead, medals adorn the necks of those who nail the fundamentals, which in turn allows them to train consistently and successfully. You’ve got to put in the miles to get fit, but how can you be sure that your training is setting you up for success? Put simply, there are things that all runners of all abilities should be doing outside running to improve their running. If you want to run better, you need to move better.


Discussions about “running better” invariably seem to lead to the topic of form, but before we go there let’s take a step back and look at reality. How you run is an expression of you and your experience. You probably aren’t a Tarahumara Indian and you probably aren’t a Kenyan. We all envy the perfect posture, leg drive, and effortlessly springy gait of these runners. That idealized stride wasn’t a result of being born at elevation or bestowed with great genetics—it was built through skilled movement. It was lifestyle that wired these runners’ bodies for postural alignment and efficient muscle recruitment, first as children playing in the field, later working in those fields, and eventually through a lot of hard training that led them to beat the entire field. If we consider how a lifestyle structured around physical activity and progressive running factors in, it’s not the case that the Kenyan and Tarahumara cultures are “born to run”; rather, their bodies have “adapted to run.” Conversely, it should come as no surprise that our own lifestyle, built around modern conveniences and topped off with a bunch of running, doesn’t produce the same results.


Training to move better


Movement skill is critical. Athletes competing in ball sports spend the bulk of their time training their bodies to move better. Through practice they build a strategy that can be put to use every time they step onto the turf, field, or court. They know how to execute good form before the first ball is put into play. Fighter pilots refine their reflexes until they reach a point where they can fly intuitively. Your 105-pound neighbor can nail yoga poses you’ve only seen in pictures, not because she’s strong, but because she’s skilled. You don’t step into the huddle, into a cockpit, or into a one-handed handstand on the yoga mat until you have a baseline of skill preparation. Likewise, highly efficient runners have mastered the skill of running.


The legendary running coach Joe Vigil once said, “It’s hard being a running coach because the kids who show up for practice are highly motivated, but they are the same kids that lacked the athleticism to make the team in [insert sport-of-choice].” These kids are steeped in the promise that work ethic can beat talent given enough time and determination—they get out of bed, lace up their shoes, and run. Sometimes they run easy, sometimes hard, and sometimes even harder. Many of them end up running themselves into the ground, missing peak potential, or worse yet, missing training due to injury. But harder doesn’t mean better and volume doesn’t make champions.


There are specific skills that you should have in your running toolbox. The repetitive nature of running means that many of us take a body that really doesn’t know how to move at its best and rack up the mileage. Through years of repetition you wire your body to move one way and run one way. Then when someone comes along and tells you that you need to improve your form, or move a different way, you can’t simply do what they are saying. You haven’t built the muscle memory to move differently. Even subtle changes to your running form feel awkward and hard. You can’t help but notice that your form still looks nothing like that of the Kenyans. And your times aren’t improving. A lot of runners have conducted this experiment and failed, concluding that focusing on form is a waste of time. Well, there is a better way to run better.


It starts with this little secret: Your body drives your running form. The old adage says “form follows function.” Likewise, running form follows body function. Running better requires you to move better. Under stress. Under fatigue. And under the hot sun with your archrival breathing down your neck. In these moments, you don’t have the luxury of going over an eight-point mental checklist on running form and body awareness. You should have learned that routine a long time ago. If not, that time begins now.


Think about where you are right now as a runner, and where you’d like to be. Everyone wants running to feel smooth, efficient, and less stressful. To hit that goal requires you to train in a way that is more well rounded and more athletic—but always with the intention of specifically improving your running. We are all busy, and adding more to what you are already doing can seem like a big ask. But this process will be fun, because you’ll feel yourself improving in ways you’ve never experienced. We’ll explore specific strategies to improve your movement and re-invent your run.


A study of one


The science of training is evolving. It’s only been in the past 20–30 years that we have had access to the tools and technology to further our understanding of the body and create progress in sports science. Now we have labs to do research, people with lots of letters behind their names, and coaches who are hungry to find better ways for their athletes to train. And what difference has it made? Records are falling faster than rain. Look at any sport and you’ll see a sharp spike in performance gains over the past three decades. Decades ago, people just ran. When we found out how effective intervals are at improving physiological performance capacity, they became standard practice. Theory changes. Science changes. And if you harness this knowledge and change your training, ultimately your running times can change.


There are a few things you need to know to get more out of the science on training. First, it remains the case that most of the research on running is focused on injury prevention, and there’s been a definitive evolution in how we treat running injuries in recent years. We have better information, which means you can have better results. But when we survey the research on running performance, we face a harder task. Most of the running performance studies involve either elite runners or college kids who play video games for several hours a day and get bonus points for showing up to be a research subject. Unless you are an elite runner or a couch-potato college student, these results may not accurately apply to you. To evolve running performance, we need to look comprehensively at the research being done both inside and outside of running. The fields of biomechanics research, motor control, generalized strength and conditioning research, and yes, even bodybuilding make up a vast body of research that translates to running performance. We will draw on this science to learn how to move better.


To be effective, research needs to be translated to your individual needs. In my work as a physical therapist and researcher, I consider each runner as a unique case study. I begin by asking a simple question: How can I set up this runner for success? It’s my job to pinpoint problems that cause those running ouches and plug the holes in a runner’s performance potential. I’ve conducted musculoskeletal examinations and high-tech gait lab assessments on thousands of runners in my career. While this book is no substitute for a one-on-one running gait lab examination, there is a pattern to the problems that plague runners. I can say with confidence that you will benefit from fixing your own imbalances to ensure that you put the best you into every run. I’ve taken advantage of the research that’s out there, along with my own observations, and conducted some of my own tests in the lab to see what kind of efforts build more durable and better runners. I know that if I can give you the tools to create a more durable body that can resist the stress of running, you can push the boundaries of your own physical performance.


Running versus practicing


It obviously takes time and practice to refine your craft. In his book Outliers, Malcolm Gladwell explains the theory that it takes 10,000 hours of practice to be the best. It’s human nature to zero in on the total amount of time practiced and start logging the hours. This is a big mistake, particularly when it comes to running. Practicing the same thing over and over again just reinforces your current movement patterns. Adding more volume of less-than-perfect movement means you get really good at moving poorly. What you practice and how you practice it makes all the difference. To run better we have to realize that running is a skill. And skilled running stems from practicing skilled movement.


Gladwell’s book was largely based on the work of psychologist Anders Ericsson, who categorized practice as purposeful and deliberate. Purposeful practice is kind of like running. Your training plan tells you to run, so you run. You keep logging more volume, heartbeats, and mileage in your black box in pursuit of a certain goal, but the target is usually set on a specific time or distance. This approach doesn’t exactly make you a better runner. You don’t get better at running in a way that avoids injury. You don’t optimize your stride to your full performance potential. Instead, you keep turning up the volume, hoping to hear that magic song that inspires you to a new PR. Most runners just want to run, but that’s not likely to make you better at running. And that’s where a different type of practice comes in.


Ericsson describes deliberate practice as doing a specific task with the intent of improving performance. To get better at running, you must first understand the sport so you can identify the sport-specific skills that are critical to improving. Then, you need a formal plan of attack to develop those skills. And then there’s ongoing work to continue to improve and refine those skills. For a runner, deliberate practice entails taking specific actions to improve durability and economy, and this doesn’t always involve running.


Instead of asking you to run more, I’m asking you to start a plan to move better. With deliberate practice the neurophysiology in your brain will adapt and rewire its strategy for running. We’ll tackle the what, why, and how to change your body and improve your movement so you can be a more durable runner and increase your capacity to run efficiently. We will build your proficiency at these skills, effectively rewiring how your body moves so you can run better. It’s a big promise, and it does require a commitment from you: You will need to fit at least two additional workouts into your weekly training schedule.


I know your time is valuable. If a lack of time is your primary obstacle, I will reassure you that it’s well worth the investment. Virtually every runner I’ve ever met would be better served dropping one run a week and adding some skill work. If you’ve got the time, simply add this plan on top of your running.


Maybe you are still unconvinced. But what if I told you that it’s possible to craft a body that moves well, under control, in the most efficient way possible? Imagine what it would feel like to develop a running gait that is more symmetrical and less stressful. The promise of improved joint health and faster running times is hard to resist. There are no shortcuts to get you there. But if you are ready to invest some hard work and be consistent with your training, this plan will bring you success. Research shows us that people stick to plans when they understand “the why.” Let’s learn more about what happens to you as you run, and how the Running Rewired program will take you and your running to the next level.




Part I
The Rationale




1


Think Backward to Run Forward


We all need to be students of our sport. For some of us, it’s been a while since we sat in a classroom. But you can probably recall that being a successful student requires that you know what’s going to be on the test. When you know that much, you know how to prepare and what to study. Well, class is in session: What does running test?


When you run, each stride tests your body. If we understand the specific problems or challenges that we face as runners we can work backward from there and establish a plan to be better prepared. I’m sure you’d be happier with an A on your running report card, right? Let’s look at what you need to do to prepare your body to run better—the right work done at the right time and in the right dose—to maximize your results.


WHAT REALLY HAPPENS WHEN YOU RUN


The thrill of running can distract us from the reality of what is happening to the body with every stride. Your heart beats harder, pumping blood throughout the body. Sweat drips down your forehead as your body temperature rises. You feel the wind on your face as you turn round the track, up the trail, or down the road. These are the images that running conjures up in our heads and they are real, but while your heart and lungs are driving your engine toward redline, your chassis is under a lot of stress. Like it or not, your body must deal with 2.5 to 3 times its body weight with every single stride. Think about this for a minute. If you stand up on both legs, you have half your body weight on each leg. And if you stand on one leg, that’s 100 percent of your body weight on one leg. Now take a barbell, add about 150 percent of your body weight to it, and hoist the load up and onto your shoulders; then stand on one leg. Like it or not, this is how much stress your bones, tendons, muscles, cartilage, and ligaments support with every single stride you take. As runners, we’ve been told that distance running is a small amount of stress applied to your body for a long period of time. Well, we just shot that idea into oblivion. If anything, we could say that running is large stresses acting on our body for a long time.
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Further complicating matters, running isn’t just a single-plane sport. In addition to these vertical forces, we also have to deal with braking and acceleration forces that amount to 40 to 50 percent of our body’s weight. And that’s while our body is kicked laterally by forces of around 15 percent body weight just from the effort of running. Running creates huge amounts of stress that act on the body from all sides with each and every step. No wonder running is hard!


This load acting on your body is absolute and somewhat mechanical. But your body’s response isn’t just mechanical. Imagine a rubber ball. If you throw a rubber ball off the roof, it will first accelerate to the ground. When it collides with the ground, the energy of the impact will flatten the ball out a bit and then the ball will rebound off the ground and spring back up again. The ball is passive—it compresses and rebounds based on the density of the rubber from which it is made. This is a simple illustration of how a passive object responds to load. Now imagine you are soaring through the air in mid-stride and the same gravity that accelerated the rubber ball takes you back to earth. That’s where the similarity ends, because the body isn’t passive. It’s a complex system of parts with a neuromuscular system that actively moves, adjusts, and coordinates these parts in response to the mechanical forces of running.
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YOUR MOVEMENT SYSTEM


There are three basic systems that you use for active movement. You have joint structures, muscles, and a brain. Alone, these parts can do nothing, and together they can break world records.


Joint structures: The mechanical parts of your body are like doors and hinges. Your bones have structure, and each of these bones connects to other bones through a joint. The joints are lined with cartilage, a cool material that cushions and lubricates the bones as they move, and the bones are connected by ligaments, which tie one bone to the other. All of these support parts are important, but they are just passive pulleys and levers. That is, they can’t move on their own. Doors and hinges don’t move on their own either.


Muscles: This is where the work gets done. To get the door to open on its hinge requires a force to open or close it. Muscles provide this force generation for our body. They allow one joint to move on another or stabilize a joint while motion occurs somewhere else.


Brain: We have joints that provide structure, and we’ve got muscles that create force to move the joints, but we need something to tell those parts to move. This is where your brain comes in. Actually, it’s not just your brain, but your entire nervous system. Think of it as a computer that is wired to a network of muscles. But the incredible thing about our nervous system is that it’s not just an on/off switch. It modulates the force we create. When your brain tells your muscles to generate force to open the door, your brain adjusts how much force is needed based on the weight of the door, whether it’s dragging on the carpet, or if it’s sticking in the doorjamb. This amount of control allows us not just to move, but to move with precision.
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With each and every stride, these systems all talk to each other. The mechanical load accelerating you down to earth stimulates a chain of events. While your joints can’t move on their own, they can sense compression and movement. They send signals out to your neuromuscular system, calling for action. Your brain triggers the muscles to generate a certain amount of force at just the right time. Your muscles get this message and do the work they were told. They pull on the joints to create motion. And then there’s cross talk among the parts as well. Your muscles sense a change in length and relay info to your brain to make sure that you don’t strain them. The joints relay information to your brain since the amount of muscle force they need changes as they arc through their range of motion. This cross talk is essentially a system of checks and balances to make sure things are going well. If done correctly, your body produces a net mechanical force that is just enough to counter the mechanical load trying to squash you down like a pancake. If all goes well, you just took one single stride. Nice job. Now all you have to do is sustain this for several thousand strides on today’s run.


better body input = better output


PROGRAMMING QUALITY MOVEMENT


These three systems run a program over and over with each stride you take. Each element in the system has specific inputs and outputs to modify the quality of your stride. This is what’s missing from our understanding of running. Runners have an unrelenting focus on volume. More miles per week obviously puts more mechanical load on your joints. It’s the body’s job to produce a controlled and efficient response, rising to the challenge and controlling your body. A poor movement program equates to poor body control. When the body becomes overwhelmed by the demands of running it sets us up for injury or leads to compromised performance. Specifically, it is how we deal with the mechanical demands of running that dictates how well we perform. The two big questions are:




	
Is your movement safe? What type of movement skill and body awareness do you bring to running?


	
Is your movement efficient? Could you rewire the way you move to drive you forward with less effort and less form breakdown during your runs?





An efficient movement program improves the quality of your stride for long-term joint health and efficiency. Just as we can adjust the quantity of our running volume, we can learn to improve the quality of our running volume. Your brain learns through movement and awareness to know when, how much, and how fast to drive your legs. You can improve your skills by better understanding the input your brain is receiving and rewiring your movement program to get your legs moving more safely and efficiently.


Dynamic plastic


What’s my favorite thing to eat? Oatmeal chocolate chip cookies. You didn’t know that 5 seconds ago, but you do now. Do you know how you learned to swim? Do you know how the brain recovers after a stroke? The answers to these questions have one thing in common: neural plasticity. Your brain is capable of learning. Not just rote memorization, but actually learning how to do new things at any age! When you learn, your brain makes new connections from one cell to another. The more you practice, the more robust these connections become. It’s the old practice makes perfect thing. Your nerves are literally building skill by laying down connectivity from nerve to nerve.


The wires that connect your systems are dynamic. They adjust their signals depending on your needs. Running on asphalt, concrete, grass, and over trail irregularities present different inputs, and all require different outputs in terms of muscle action and timing. Changing pace requires modifications as well. Your nervous system makes all of the necessary adjustments behind the scenes. The same thing happens when you get a new pair of shoes—your body makes slight changes to account for the new environment your foot now sits on. All of this learning that your body does to account for these differences is evidence that it can also learn and adapt to run better. The Running Rewired program uses neural plasticity to train your body to run with more control for better durability and better performance.


Moving with precision and force


A lot of coaches will tell you that runners self-select their own efficient running form. Well, kind of. There’s optimal form, which we’ll call Plan A. And then there’s making the best of what you’ve got, or Plan B. Most runners figure out how to compensate for any shortcomings in their current make-up of mobility, stability, strength, and power. In other words, your brain’s ability to adapt is being hijacked by your body and its limitations. You refine and practice Plan B over years of purposeful practice. Plan B can certainly get the job done to log your miles. But I’d argue that Plan B is second rate.


It’s not my intention to come at you with guns a-blazing and tell you everything you know about running is wrong, but given the fact that your brain can be rewired and your running form can actually change, why not work on recovering your own personal Plan A? Movements that feel awkward today can become instinctual. Through deliberate practice, Plan A can also become instinctual. Settle for Plan B and you will leave performance on the table because Plan B stops short of harnessing your durability or capacity.


If you have problems or injuries that affect the way you run, it’s time to fix them. Take your aching back and painful knees and throw 35–50 miles a week at them, and running won’t help. Neither would soccer, basketball, or ice hockey. Placing a huge load on top of existing problems only makes things worse. Your injury cycles demand rest time that prevents consistent training. Break the cycle. You don’t need to be a freak of nature to be successful, but you do need to improve your movement quality.


There’s another issue I frequently see in runners that compromises movement. Many will tell me, “I can’t jump.” Here’s what this really means: “I can’t coordinate my body well enough to deliver a solid chunk of force down to the floor to blast me up and forward against gravity.” This is a big problem because this is exactly what running demands of us. In fact, research shows that people who drive more force down to the ground in a shorter period of time run faster. Period. Every runner, at every level, can train and improve this skill.


We are going to open up the black box of running and establish a system for making you a better runner. Your body drives your running form. Build a better body and you will improve your running form. By focusing on the specific skills that improve running, you can move with precision and strengthen your spring. To move with precision you need enough mobility to move unencumbered and enough stability to control the path your body takes over each mile. Building the skills of mobility and stability will reduce your “stress per stride” and ensure your body symmetry is dialed. Moving better makes you more durable as a runner, which allows your training to be more consistent. A stronger spring leads to better performance because your ability to deliver more oomph down to the ground makes for a faster stride. The Running Rewired Workouts act as a step-by-step program to change your body and evolve your running.
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FIGURE 1.1: The real load of running

Running demands mechanical work. In a fraction of a second, you need to lift a significant load up and
forward while maintaining control. You can’t change the reality of running, but you can prepare for it.
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FIGURE 1.2: Forces at work when you run
Running hits your bones, muscles, and tendons
with large amounts of force—it’s critical to control
these forces.
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FIGURE 1.3: A movement system wired for control
What’s the lesson here? Joints don’t provide active stability. Muscles do—and the brain pulls the trigger.
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