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For every runner who ever struggled through an injury—which is to say, pretty much all of us
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INTRODUCTION

Injuries. I've had my share. Let’s review the damage.

1994: Iliotibial band syndrome. Caught the competitive bug and bumped up my mileage recklessly like a true zealot. It was my first major injury requiring—yikes!—time off. Depression set in. Let’s just say I wasn’t pleasant to be around.

1996: Plantar fasciitis. The pain in my heel gets so bad that I can barely walk to work, much less run. I lose half a year of training, not to mention plenty of enthusiasm. Finally, a second pair of customized orthotics and a night splint save the day, and I’m back in business.

1997: Achilles tendinitis. Completely avoidable and utterly idiotic. But I’m training as hard as I ever have and running personal records in my thirties, so of course time off isn’t even a consideration. Eventually, I don’t have a choice, as my tendon is doubled in size and raw to the touch. Okay, time for a break.

1998: Stress fracture. No warning signs for this one—a metatarsal bone just had enough of hard training. Tests showed no lacy, aging bones, so nutrition wasn’t the issue. However, subsequent x-rays also revealed a cracked sesamoid bone in my other foot. No wonder that’s been hurting for, oh, say, 6 months or so.

Okay, you get the point. I won’t even bother mentioning the high school or college years. Or the little everyday strains and niggling pains. These are just the highlights of my adult competitive career, the injuries I can mark the years by without even looking back at my training logs.

Embarrassing? Yup. Especially now that I can see how silly and avoidable most of these injuries were. Had I taken proper measures at the onset of pain, rather than barreling heedlessly forward with my training, I could have avoided a lot of agony—and ultimately taken less time off.

The good news is that I’ve learned from my mistakes. As my running career has matured, so has my outlook. And amazingly enough, I haven’t had any debilitating injuries since that stress fracture in the late 1990s.

So what has made the difference between life as a string of injuries and running injury-free? If I had to boil it down to one thing, it would be this: paying attention to and respecting the signals my body sends, rather than ignoring them. Last summer, for example, when I felt a strain in my calf during a track workout, I immediately changed out of my racing shoes and into my heavy trainers. I tried one more 400-meter repeat. Nope, still hurt. I walked off the track without finishing the workout, went home and iced, and then took the next day off. Forty-eight hours and a little more ice later, I jogged an easy 30 minutes with no calf pain whatsoever. Years ago, I would have ignored the warning signs, “toughed out” the track workout, and suffered a full-blown muscle pull.

Of course, I still do some unwise things when my training is heating up. We all do. But as our legs acquire years of training, we learn that our body never lies. And we ignore its messages at our own peril. Running injuries are not inevitable, but they become more or less probable based on things like your levels of patience and obsession and your ability to listen to (and trust) your body.

Even with smart training and proper attention to biomechanics, nobody can guarantee that you’ll never get injured. Instead, here are some good and reasonable goals for you as a runner.


	To reduce the chance of injury

	To recognize injuries early and thus minimize damage

	To treat injury appropriately and address the underlying causes

	To return to running in a manner that discourages future injury



These four goals are addressed throughout this book. Accomplish these things and, while you might not remain injury-free, you will certainly maximize your running enjoyment and keep injuries from excessively hampering your running career.
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INJURY 101

THE BIG IMPACT OF LITTLE THINGS

Asimple footstep. It’s the most basic component of running. Nothing fancy about that. Running is one footstep after another. But have you ever considered just how many times you ask your body to repeat that simple act during a run? Here’s an eye-opening bit of calculation.

The average distance runner covers about a yard with each step during training—anywhere from 2.5 to 4.5 feet. That translates to 1,000 to 2,000 total steps per mile, which means the runner lands on each leg 500 to 1,000 times per mile. On a typical 5-mile run, each leg will land 2,500 to 5,000 times. A runner who covers 5 miles 5 days per week, therefore, will land on each leg 650,000 to 1,300,000 times in a year. And that’s just someone covering 25 miles a week. A runner training for a marathon who’s regularly putting in training of 50 miles a week can easily strike the ground well over 2 million times per leg each year.

Over the course of your running life, how many times will each leg hit the ground? Well, you know how long you’ve been running—as they say, you do the math. It’s not unusual for a longtime runner to literally take tens of millions of steps.

A little shocking, isn’t it? And when viewed that way, it’s no surprise that most runners will eventually suffer some injury. In fact, researchers estimate that injury strikes a quarter to half of all runners each year.

THE INJURY EQUATION

Running injuries aren’t like football or skiing injuries. When we say half of all runners suffer injury each year, most are not sidelined in a cast. No, running injuries are decidedly less dramatic, if more insidious.

Many running injuries are not even noticeable when you’re walking or going about other day-to-day activities. They make themselves known only when you start running. That’s because in running, injury stems primarily from all those little steps—those millions of little steps—adding up to exert forces that at some point aggravate some link in the structural chain that makes up the running stride. Other factors that contribute to getting hurt include how the body adapts to wear and tear, the weight of each footfall, and the muscle power required to put one foot in front of the other at a good clip. Let’s take a look at each factor and its role in the injury equation.

Overuse. Rodger Kram, Ph.D., has spent his life studying the human stride—along with the penguin’s waddle and the elephant’s stomp. A professor of kinesiology and applied physiology at the University of Colorado in Boulder, his research on biomechanics—literally, how a body moves—has led him to extensive study of distance runners.

Dr. Kram explains the phenomenon of chronic running injuries, often called “overuse” injuries, this way: “While larger forces are more likely to cause injury, most running injuries are caused by small ‘wrong’ forces multiplied by many repetitions.”

In his class, Dr. Kram asks his students to scrape the back of their hand lightly with a fingernail. No problem. Then they are told to scrape it once hard. It hurts a bit, but no big deal. Finally, he asks them to scrape lightly again, this time repeating the action for an entire minute. At this point, “it just about starts bleeding,” Dr. Kram says. Small force, many repetitions—that’s an overuse injury.

A repetitive motion that rubs, tugs, or stretches in a minor way multiplied enough times can do actual damage to muscle tissue, connective tissue, even bone. Such injuries usually send advance warning of danger ahead. A pain will typically start small, eventually growing larger and louder until it demands attention. The sooner the runner recognizes the problem as something that needs to be dealt with, the better off the runner is and the more minor the injury will remain. That’s why it’s imperative that runners perfect the art of “listening” to their bodies.

Compensation. This is an indirect effect of repetitive aggravation. When normal running stride results in pain, a runner will eventually alter his or her stride to reduce the discomfort.

This change in gait can be conscious or not—just because you don’t think you’ve changed your stride doesn’t mean you haven’t. For example, you might think that you’re ignoring the pain at the base of your big toe, but in reality your body is compensating by rolling the foot in a slightly different manner to avoid putting pressure on the painful area. But any change from your normal stride can result in new niggling pains that can then blossom into full-blown injuries. Even an imperceptible change, just a millimeter of difference in emphasis, places greater stresses on other parts of the foot, making them susceptible to further injury.

Impact. If repetitive motion is the force behind overuse injuries, why don’t people get injured just walking around? After all, people walk all day, also taking thousands of steps, sometimes covering many miles—virtually always without injury.

The reason walking generally doesn’t cause injury is because it doesn’t generate the same forces in and on the body as running does. Running places huge amounts of stress on the body, and those forces are a key part of the overuse injury equation. The force of impact on the ground when you’re walking is equal only to your body weight. When you’re running, this force multiplies by a factor of three to six times. This multiple varies depending on whether the terrain is flat or hilly (downhill running is more stressful) and on stride length (longer strides result in greater forces).

Power. Here’s yet another element to add to the injury equation: The muscular contractions that occur during running are much more forceful than those that take place during walking. Running requires explosive action from the leg muscles, which in turn causes greater stress on connective tissue—the ligaments and tendons that attach muscles and bone. For example, contracting the calf muscles places a much greater strain on the Achilles tendon when running than when walking.

CAN YOU REALLY AVOID INJURY?

Add all these factors together—repetitive motion, compensation, large forces of impact, powerful muscular contraction—and you begin to understand why runners tend to get injured at some point in their career. In fact, you might begin to wonder how you can ever avoid getting hurt.

Despite all those millions of steps you take as a runner, overuse injuries are not a given. Two overriding principles form the basis of preventing running injuries.

Adapt to stress gradually. Severe, sudden training changes are a risk, and all training must be based on your individual fitness at the time. That phrase is key. Because every runner’s conditioning is different, there’s no such thing as a training program that works for all runners.

A 10-mile run that would be crippling to a novice runner is a walk in the park for an experienced marathoner deep in training. By the same token, that same marathoner would be at high risk for injury if he suddenly started running fast 200-meter repeats on the track on his high-mileage legs. Likewise, a workout that might have been easy for a runner 5 years earlier could be an injury waiting to happen for the older runner who hasn’t maintained a suitable fitness level.
This concept of adapting your training gradually and basing it on your current fitness is key to injury prevention and will be dealt with in more depth in chapter 2.

Fine-tune your stride and address your biomechanics. Your chances of getting hurt closely correlate with the way your feet hit the ground and the manner in which your body absorbs impact. We’ll take a closer look at this concept in the rest of this chapter.

YOUR RUNNING SIGNATURE

From the time we’re toddlers learning to run, each of us develops our own natural stride, our own signature of motion. Rather like fingerprints, each person’s stride shares certain elements and characteristics, yet each is unique. You might have noticed that some runners’ strides are so singular that you can identify the person from a distance thanks to his distinctive running style. (“There’s John with that left foot kicking out to the side.”)

That fact brings us to a somewhat controversial question in running circles: Should you attempt to change your stride? Before answering that, it will help to back up a bit and first ask another question. Why would a runner want to change his or her stride? For two reasons: 1) to gain efficiency and/or 2) to reduce the risk of injury.

The first reason has more to do with running performance than running injury but is of interest to any serious runner who wants to go faster. The efficiency of your stride directly affects your performance. The less wasted motion in your stride, the faster you go and the less tired you become. The athlete who expends the least amount of energy covering ground is at a distinct advantage.

What does this mean in practical terms? If your natural stride entails flailing your arms around and hiking your knees up to your rib cage, all that wasted motion means you’re going to tire faster—and run slower.

Don’t believe it? Have you ever tried to maintain your pace while taking off your T-shirt or jacket? You wind up out of breath, working much harder to go the same rate. That’s because of all the wasted motion—in this case, body movements that do nothing to propel you forward.

Sloppy form requires your body to do several counterproductive things at once, almost as if you’re permanently trying to take off that jacket during your run—your arms reach too far up, your legs kick out to the sides, your trunk swivels back and forth. With efficient form, on the other hand, every motion propels the body in only one direction: forward. There’s minimal up-and-down movement and only enough side-to-side movement of arms and trunk to balance the body. In efficient form, every element of motion helps rather than hurts your performance.

The other reason to adjust your stride is the one that’s more pertinent to this book: to avoid injury or make corrections after an injury becomes evident. That’s because some biomechanical stride problems are in fact an invitation to injury, Dr. Kram says.


LUCK OF THE DRAW?

Some runners put in plenty of miles and never seem to get injured. Are they just lucky, or is there some magic at work? The truth is definitely a little bit of luck (think genetics) but more smarts than magic.

Runners who don’t get injured tend to have impeccable bio-mechanics—they don’t have any of the abnormalities that throw the running stride out of alignment. Most of us aren’t so lucky: It’s estimated that about 80 percent of runners have some mechanical inefficiency that will toss a hitch in their running stride.

But good genes alone aren’t usually enough to keep you injury-free, since every body is at risk for muscle and tendon strains, stress fractures, and other injuries. That means even if you’re not particularly prone to injury, you must also pay very close attention to what your body is telling you. If you feel unusual pain developing, take steps to figure out what is going on and then take appropriate action. That might mean seeing a doctor early on, changing your shoes, cutting your overall mileage, and, if you run hill workouts and track sessions, holding off on them for a week until the pain subsides.

A combination of lucky biomechanics coupled with smart training is the closest you’ll get to a guarantee of injury-free running.



IMPROVING YOUR BIOMECHANICS

Perfecting your running stride isn’t like, say, perfecting a dive. Nobody’s going to hold up a scorecard saying you got a 5.9. And you won’t necessarily become the best runner on the block even if you have gorgeous running style. Perfecting your stride means finding the best stride for you, one that allows you to run most efficiently while minimizing motion that is liable to lead to injury.

A big part of perfecting your stride entails knowing when to leave it alone. In running, that means respecting the old adage: If it ain’t broke, don’t fix it. If you’ve never suffered any significant pains or injuries, don’t make any significant changes to your stride.

But sometimes biomechanics are directly related to injury risk, particularly when anatomical abnormalities come into play. These abnormalities include leg-length discrepancies and other foot and leg problems such as flat feet or high arches, bowlegs, or knock-knees. Runners with these anatomical challenges will have strides that do indeed create the perfect recipe for our definition of an overuse injury: small “wrong” forces multiplied by many repetitions.

People with these types of inefficiencies often are the ones to say, “I just can’t run—it hurts my knees too much.” Or “I tried running, but it just makes me so sore.” Well, sure it does. Ignored and untreated, such inefficiencies will almost certainly cause pain and eventually injury. But if recognized, many of these problems are solvable, meaning most people can run comfortably.

You can work on biomechanics in two ways, effectively changing your stride.

Change your footwear. This kind of extrinsic adjustment causes your body to adjust to an external force, in this case, the shoe or shoe supplement. Before running became one of the most popular recreational pastimes and big business to boot, there was really only one type of running shoe. It was designed simply for running, without any particular runner or runner’s foot in mind. It wasn’t intended to solve any problems for runners, other than offering a bit of traction and cushioning.

Shoes have come a long way, and nowadays they are sophisticated armor with which runners can fight injury. Today, shoe manufacturers offer a multitude of options, each crafted with a different type of runner in mind. There are shoes for runners who overpronate (whose feet roll inward excessively), shoes for heavy runners, shoes for runners with high arches. (For more on running shoes and how to choose the right pair for you, see chapter 3.)

In addition, numerous shoe supplements further address anatomical abnormalities—heel cups and arch lifts, cushioning and stability devices. You can even purchase customized shoe inserts crafted to address your specific biomechanical challenges. You’ll know you need some bio-mechanical help from shoes or shoe inserts after developing discomfort or injury.

Increase your strength and flexibility. You can also alter your bio-mechanics from within the body, or intrinsically. The best way to do so is by strengthening muscles or improving flexibility under the guidance of a physical therapist or coach. (Sorry, you can’t just will yourself into a different running style. It’s not that simple.)

A runner’s stride is the end result of numerous structural elements working together—the strength and alignment of each and every bone, muscle, tendon, and ligament in the body. And to change your stride effectively, you must address these underlying factors. To understand how this works, consider the following example. Say you run with a sloppy foot-plant in which your toes point outward, and as a result, you have knee pain. That’s a problem that you can’t change just by turning your feet inward slightly. What you need to address is the reason your feet point outward in the first place.

Now let’s say that a podiatrist has discovered that the reason for the sloppy foot-plant is an imbalance in your leg musculature. To correct the stride, you’ll need to strengthen certain muscles and stretch others. And depending on the severity of your problem, you may need to combine these physical changes with a change in shoes to solve the problem once and for all.

Changing your gait by deliberately altering your foot placement or stride length is where controversy creeps in—and where most experts advise caution. So finally we’re able to answer the question posed earlier in this chapter: It’s generally accepted that to toy with one’s natural running style too much can itself be an invitation to discomfort, inefficiency, difficulty running, and maybe even injury. Runners who have already become injured are the ones who might benefit from analyzing their gait and possibly working to change it.

In the end, you can change and improve your form somewhat, but you can’t reinvent it, nor would you want to. (Note that here I am talking about actual conscious changes to your stride: foot placement, stride length, etc. Virtually all runners can benefit from making conscious corrections to their basic running posture.

WHAT THE PROS KNOW


WHY TO LOOK IN THE MIRROR

It’s awfully hard to know what your running form really looks like. You can get an idea from your reflection when you pass by a store window, or a friend might point out that one of your arms chronically droops. But for a cold, hard look at yourself, there’s nothing like being videotaped. “You can videotape someone and absolutely see they are headed for an injury—and they’re not aware of it,” says biomechanics expert Rodger Kram, Ph.D., of the University of Colorado in Boulder.

It can be helpful, and fun, to have your running form professionally analyzed. This can be done at a sports injury center, a physical therapy clinic, or even a sports podiatrist’s office.

You can watch yourself while running and have an expert point out trouble spots that might need correction. You can try to do this yourself—have a friend tape you and view the results yourself. But you might not spot every warning sign on your own. You can look for some of the more obvious form no-no’s mentioned in this chapter, such as overstriding, feet pointing outward, or knees rolling in. But chances are your self-diagnosis won’t be as strongly informed as a diagnosis done by a professional.

Remember, while you can’t reinvent your form, you can work to strengthen and correct it. Or you might learn that you’ll benefit from a different style of running shoe or shoe insert.



PROPER RUNNING POSTURE

While everyone’s form is unique, some elements of proper running technique are universal. Conversely, runners do some things “naturally” that drain energy, create minor aches and pains that make running uncomfortable, or even cause outright injury.


[image: ]

Proper form takes time to develop. Make changes gradually.



Here’s a look at what constitutes good running posture, along with some form checks you can do while you’re running. Never attempt to radically overhaul your technique in one decisive action, since this can lead to aches and pains on its own. Gradually make subtle shifts. One way is to spend a minute or two at the start, middle, and end of each run mentally going through a “proper-form” checklist. After this segment of the run is over, let it go. Eventually, the changes you are trying to make will become second nature.

Arms. Relax your arms and let them swing naturally at your sides. The elbow joint should create roughly a 90-degree angle, with forearm parallel to the ground. This angle should not remain rigid and robotic, however—the angle will naturally become tighter as the arm comes forward and looser as the arm swings back. Cup your hands loosely—avoid clenching your fists. Some runners make the “mistake” of letting their arms cross too far in front of their bodies, while others hold them to a rigid track at their sides. Optimal form allows for some cross-body motion as the arm swings forward.

Form check: Imagine a line down the middle of your body; be sure your hands are not swinging past and crossing this line.

Legs. Most beginning runners trot along at a shuffle during which their feet barely leave the ground. This does not enable the legs to generate much power and is typically a function of underdeveloped muscles. As you gain fitness, you’ll naturally develop more leg lift. But as a distance runner, you’ll never need to be pumping your legs high in the air like a sprinter. A few inches off the ground does the job.

Form check: Think about trying to cover ground in a forward direction, not vertically. Be sure you’re not bounding up and down, and conversely, try not to let your feet scrape on the ground.

Feet. The feet are one area where more serious biomechanical difficulties often manifest themselves. You may need help from shoes or orthotic inserts. (For more on this, see chapter 3.)

The most natural foot strike when running distance is to land first on the outer rear portion of the heel and then let the foot roll forward and inward until pushoff from the forefoot. (A minority of runners will naturally land on their midfoot.) Avoid landing on the front of your foot. This is a classic mistake that often stems from misguided childhood gym-class instruction on sprinting. If you land on your toes, surely you’re already wondering why running hurts so much and how people can possibly run as far as they do.

Form check: To learn a more natural foot strike, try walking fast and then transitioning into a shuffle-jog. Let your foot go through its natural heel-toe motion as your walk becomes a jog. As you pick up speed, notice how this heel-toe motion becomes one blended movement. Feet should ideally also be pointing straight ahead, not out to the side or inward. If your natural foot strike is “wrong”—feet pointing somewhere other than forward, weight coming down on the inside of your foot—then you’re a prime candidate for corrective footwear.

Trunk, neck, and head. Your body should create a straight line from hips to head. Bending forward at the waist is a natural reaction when fatigue sets in on a run, but this can cause back strain and greatly reduces running efficiency. Likewise, a neck cocked forward is invitation to neck strain and headache.

Form check: Envision a hook dangling slightly ahead of you. Pretend that hook is attached to the back of your shirt collar and gently tugging you upright. A slight forward lean is okay, even preferred, but that lean should come all the way from your ankles on up in a straight line—not from a bend at your waist or your neck. Focusing your eyes several yards ahead on the road or trail can help keep your head upright and aligned with your spine. Because slouching is often the result of weak core muscles, all runners are advised to strengthen the muscles of the abdomen and back. (For more on strengthening, see chapter 5.)

STRIDE LENGTH: FINDING THE SWEET SPOT

The length of your stride is directly related to both your performance and your likelihood of sustaining injury. Short strides are generally safe—they generate less force and therefore result in less impact. But they are also “energy expensive,” which means they require more steps to propel the body forward, which is less conducive to running fast or running far. Long strides are more efficient, but only up to a point, beyond which they too can waste energy. Treadmill tests (performed by Dr. Kram and many others) have shown that longer strides result in increased ground (impact) forces, which in turn can lead to injury.

The ideal stride is somewhere between short and long. “You’re looking for that sweet spot that’s the trade-off,” he says. And fortunately, the body usually does a good job of “self-optimizing,” or naturally settling into a stride that is most efficient. In an experiment, Dr. Kram asked subjects to run backward. Running backward is not something our bodies are accustomed to doing and therefore requires the body to create a “stride” from scratch. “Right away, people figured out the optimal way to do this,” he says. They expended the least amount of energy in exchange for the greatest performance returns.

What is your optimal stride length? It’s different for every runner, and it also changes depending on how fast the runner is going. But generally speaking, optimal foot placement for the lead leg is just slightly ahead of, or under, your center of gravity. That means your foot should fall just behind or under your knee; if the front leg reaches out excessively ahead, the braking action upon foot placement creates excessive force.

But runners don’t always run with their optimal stride. Fatigue is the main reason runners fall out of their natural, optimal rhythm and into less graceful form. (Another reason is uphill or downhill terrain; still another is soreness the day after a hard workout.) Fatigue causes tired runners to look for ways to keep up the pace despite failing muscles and slowing turnover.

Picture a runner at the start of a race and that same runner as she approaches the finish line. Classic “tired-runner” form typically involves shoulders hunched up in strain, midsection collapsed forward at the waist, and legs reaching out in longer and longer strides in an increasingly frustrated attempt to cover ground quickly. It doesn’t look pretty, but it’s also not going to hurt you—except possibly for that increasing stride length.

Most runners will show signs of form deterioration on virtually any run, even easy distance. Think about how you feel at the beginning of a typical 5-mile run versus how you feel at the end; even if it’s not noticeable to you, your form will have changed during the run—and not for the better. “Your turnover slows, so you compensate by taking longer strides,” Dr. Kram explains. If you will yourself to keep up your pace, you wind up overstriding to meet that goal. “So now you’re not only tired and weak, but you’re hitting the ground harder,” Dr. Kram says. The result? A greater chance of injury.

So, if running past the point of fatigue can be dangerous, how do you improve as a runner? It’s a basic tenet of training that in order to improve, a runner must train around the edges of her ability: Both the cardiovascular and muscular systems are strengthened by stressing them slightly, then letting them recover, then doing it again and again.

The key is moderation. Dr. Kram calls it the razor’s edge. “You must push yourself in order to get better, but if you push too far in fatigue, you are running in a way that predisposes you to injury.”

What does it all mean to you? Your goal is to recognize when you’re getting tired on a run or in a workout. When you are tired, actively work to keep your form (including your stride) under control—it’s harder to do but more important than ever. Slow your pace if necessary when you’re

WHAT YOU CAN DO
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