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This book is dedicated to my mother, Esther Ellis Schwartz, whose strength and determination have always been my inspiration.
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INTRODUCTION

When I first started running, my friends told me that there were two types of runners: those who had been injured and those who were going to be injured at some point in their running careers. Being stubborn, I adamantly told them that I would be the exception. That attitude lasted for exactly 2 months, at which time my first injury occurred.

My mild case of tendinitis started my quest to learn everything I could about the biomechanics of running and the reasons certain runners get injured more often than others. What began as a hobby ended up being a full-time profession.

Years ago, most physicians simplistically thought that injuries resulted from overuse—the cumulative stresses of the activity itself—rather than a traumatic accident. We usually get hurt from running farther, faster, or more often than our body can tolerate. Later, many sports-minded doctors realized that biomechanics, footwear, running style, and myriad other factors could also play a large role in the development of an injury.

Resting an injury is only a partial solution, at best. Rest can be essential in certain stages of some injuries, but it rarely gives lasting relief because it only addresses symptoms, not causes. Yet, unfortunately, that was the advice most runners were given years ago. In fact, that was the exact instruction that I was given by my physician after sustaining my original injury.

My addiction to running became so strong that after graduating from podiatric medical school, I accepted a biomechanical research fellowship. It gave me the opportunity to explore the specific gait and characteristics of runners and how they relate to injuries. I needed a method to evaluate gait in specific shoes and surfaces. Working with the biomechanics lab at the University of California, Berkeley, I developed an electronic means of measuring the motions that occurred in the foot, legs, and spine, and throughout the entire body, while running.

This opened up a whole new world of evaluating footwear and injuries. Now I, and other practitioners, had more than anecdotal evidence of what was happening to the foot and leg within different shoes and on various surfaces.

Excited about my discoveries, I reached out to Runner’s World magazine and its then senior editor, Joe Henderson. It turned out he was working on an article on the new breed of sports-minded podiatrists and was looking for the exact type of information that I had just gleaned.

By coincidence, he had been struggling with a heel injury, and treatment had brought little success. He ran as most other runners did at the time—which is to say: unwisely. Too many races and too many miles without much cushioning or support in his shoes and without cross-training or other ways of supplementing his activity.

Joe had a basic understanding of the scope of education of podiatrists but was not aware of our potential role as the future leaders of the sports-medicine revolution.

I evaluated how Joe moved and then prescribed corrective exercises for tight leg muscles, orthotic devices for his gait irregularities, and a change in shoes to better match his foot type. I never told him to stop running, but I did advise him to run within the limits of pain.

Even after treatment, the pain seriously limited his running. He had left the injury untreated for too long. So we performed minor surgery to remove a bony growth that rubbed constantly on his Achilles tendon. With this irritant gone, the other prescribed changes could do their job. Years later, the prescription of stretching exercises, orthotics, and proper shoes still serves him well.

My determination was to root out the causes of injuries instead of merely treating symptoms. I looked for long-term prevention rather than temporary cures. I have worked with thousands of runners and have almost as many stories to tell, some of which you’ll read in this book. They brim with the helpful, hopeful advice that just might save your running career.

Dr. Joseph Ellis

May 13, 2013

La Jolla, California


1

Why Runners Get Hurt

I’m often asked, “What separates world-class runners from the rest of the pack?” My first answer is “freedom from injury.”

Very few runners can tolerate high levels of training for many years. Many runners have the talent to rank among the best, but injuries slow them down or force them into an early retirement.

Injuries are, unfortunately, a fact of the runner’s life. While running is an excellent way to improve the cardiovascular system, it puts tremendous strains on the musculoskeletal system. Runners’ feet and legs take more pounding than they are made to handle, making runners the most frequent visitors to sports-medicine specialists with problems ranging from minor aches and strains to torn Achilles tendons and damaged knees.

Runner’s World surveys have constantly shown that in any given year, about half the magazine’s readers have their running program interrupted by injury. According to a survey of 10,754 runners I helped conduct, 75 percent of male runners and 80 percent of female runners have suffered at least one injury serious enough to halt their running at least temporarily. More than half of them sought professional treatment.

The Perils of Overuse

The number-one reason for injuries is overuse—running too much, too fast, too soon, or too often. We term all of these overuse problems “training errors.” This is a polite way of saying that your body cannot handle the stresses that you have placed on it.

Nevertheless, runners are frequently tempted to overdo. Bob Babbitt, an Ironman Hall of Famer and cofounder of Competitor magazine, once asked finishers of the Long Beach Marathon, “What would you do differently in preparing for your next endurance event?” The unanimous answer: Train more.

Runners forget that there is a limit to how much training the body can absorb and that rest and recovery are as vital to improvement as hard work. Training too much and not listening to the signals that your body gives when it needs rest are the main reasons that injury rates are so high among runners.

That’s the bad news about running injuries. But there’s good news, too.

[image: ] Most of these injuries result from training mistakes that can be prevented or corrected without elaborate or expensive medical care.

[image: ] Other problems, such as misalignment, can be accommodated with proper shoes and special shoe inserts.

[image: ] Few running injuries are serious enough to disrupt your everyday life or end your running career.

No doubt about it: Runners who ward off injuries by listening to their bodies—and adjusting their training programs in response—stand the best chance of reaching their potential.

If you heed your body’s signs of fatigue and overuse and react accordingly, you will outrun and outlast the runners who try to go all-out all the time.



Running Injuries: The Dirty Dozen

Much of this chapter explains why runners get hurt. This table tells you where they get hurt. In the survey of 10,754 runners mentioned above, these were the most common sites of injury—conditions I term the “dirty dozen” running injuries. The figures given are the percentages of runners who reported ever having suffered that particular injury. Seventy percent of the runners were male; 30 percent were female.

This survey was conducted with James R. White, PhD, an exercise physiologist at the University of California, San Diego, and a research team that included athletic trainers, coaches, sports-medicine specialists, and world-class runners.

In Chapters 10 through 21, I’ll tell you how these injuries can be treated and—in many cases—avoided.






	The 12 Most Commonly Injured Areas for Runners

	INJURY TYPE	INCIDENCE (PERCENT)

		MEN	WOMEN

	Knee	23.0	21.3

	Achilles tendon/calf	16.2	4.3

	Metatarsal	10.5	9.5

	Toes/skin	9.3	1.7

	Hip/groin	8.5	14.7

	Plantar fascia/heel	8.2	4.0

	Ankle	6.5	13.3

	Shin	6.0	20.0

	Nerve	2.3	1.3

	Quadriceps	2.2	0.9

	Hamstrings	1.8	5.1

	Back	1.8	2.0






Who You Are and How You Run

There’s one sure way to beat running injuries: Don’t get them in the first place. That may sound ridiculously obvious, but it’s easier said than done. Most runners don’t realize they’re headed for a problem until the injury actually occurs.

That’s where the Injury Predictor Quiz later in this chapter comes in. This quiz helps you take a detailed, discerning look at your potential for different running injuries. It asks about your physical makeup and your running habits and tells you what you can do to help avoid injury.

To take this quiz, all you need is a protractor (which you can purchase for less than $10 at an office supply store) or a tractograph (available at podiatry supply houses or from your local podiatrist), and, in some cases, a friend to help. The only test you can’t administer yourself is the body-fat test; you can get this done at a medical clinic, at a health fair, or by your physician. Here’s how to administer the simple self-tests required for this quiz.

1. Are You Male or Female?

Unfortunately, gender does make a difference when it comes to running—and women come up short. Women’s hips are, on average, wider than men’s. Therefore, a woman’s foot strikes the ground at a greater angle than a man’s. This promotes overpronation, an excessive inward rolling of the foot, which can lead to a variety of injuries.

What’s more, women’s tissues are more elastic than men’s. This makes women more liable to ligament and joint damage.

Injury statistics also indicate that women are more susceptible to stress fractures than men. Women’s bones tend to be smaller and, consequently, less able to absorb the shocks of running.

To counteract these gender-based tendencies, women may need to do specific exercises designed to strengthen leg muscles and promote flexibility (see Chapter 25). It’s also especially important that women find shoes that meet their biomechanical needs (see Chapters 4 and 5).

2. What Is Your Body-Fat Percentage?

The more you weigh, the greater the shock and stress your body sustains with each step you run. The more pounds you’re carrying over your appropriate body weight, the more likely it is that those shocks and stresses will translate into running injuries.

If you’re overweight, you may tend to develop a wider running stance, hitting the ground with your feet farther apart than they’d be if you weighed less. That wider stance puts stress on your medial tendons—the ones along the insides of your legs—and may cause you to overpronate (roll inward excessively). Overweight runners are at high risk for injuries related to the shock of running impact, as well as those caused by lack of foot stability, such as muscle strains and tendinitis.

The best measure of ideal weight is not the scales or a chart that lists how many pounds you should weigh. A much more reliable figure is percentage of body fat.

There are several ways to check your body-fat percentage.

DEXA scans and underwater weighing are the most accurate, but they are also the most involved and expensive. Having skinfold measurements taken with calipers is a reliable alternative and relatively inexpensive.

Bioelectrical impedance analysis (BIA) is another economical possibility, although some experts think BIA tends to overestimate the body fat of lean people—including most runners. Both skinfold measurements and BIA tests can be performed for around $50 by an exercise physiologist, cardiologist, internist, or other professional trained in the technique.

The average body-fat percentages for male distance runners range from 5 to 8 percent, while nonathletes average around 15 percent. Women runners generally carry around 12 percent body fat, with nonathletic women hovering at 20 percent or more. Higher than 15 percent for men or 20 percent for women will result in negative points on the Injury Predictor Quiz.

To reduce your chances of weight-related injuries, take a slow, easy approach to your running program. Alternating running with walking while you cut back on fatty and sugary foods, as well as alcohol, will help take off a few unwanted, unneeded pounds.
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3. Is One of Your Legs Shorter Than the Other?

Although no one’s body is exactly symmetrical, pronounced differences in leg length can cause problems for runners. There are two kinds of discrepancies: structural and functional.

In structural discrepancies, there is a real, measurable difference in length of the bones. In functional discrepancies, the bones may be the same length, but because of biomechanical problems, the legs look and work as if one is shorter than the other. This could happen in a person if the pelvis is tilted, for example.

A difference greater than ¼ inch between the right and left legs usually causes lateral-hip pelvic pain (on the outside of the longer leg) or lower-back strains. Such injuries occur when the upper body tries to compensate for the lower body’s imbalance by twisting or bending.

How do you know if you have a leg length difference? Sometimes it can be difficult to tell because there are structural and functional differences. A structural difference is seen anatomically, as the length of one leg will be physically different from the other. Take a look at your running shoes. The shoe on the longer leg tends to wear down more quickly than the other. Or stand in front of a mirror with your hands resting on top of your hips. If one hand appears higher, that leg is probably longer than the other.

A functional difference is the body’s way of compensating for a muscular imbalance, poor trunk stabilization, or even excessive pronation. It is harder for you to determine than the structural abnormality as you are compensating for another problem. These usually need to be measured by a physical therapist or chiropractor.

A lift in the shoe of the shorter leg should solve either problem initially. Start with a 1⁄8-inch-lift. If that’s not enough, try a higher one. If you have a functional discrepancy, then additional treatment or adjustments will be necessary to determine and correct the cause.

4. How High Are Your Arches?

In general, the arch of your foot determines how your feet and legs will function when you run. Flat feet, with little or no arch, can cause problems, as can feet with very high arches.

To check your arches, take what’s called the “wet test.” When you step out of the shower, step on a brown paper grocery bag. Put your full body weight on the foot that you are checking.

Now step away and check your footprint. If you can see the full outline (or almost a full outline) of your foot, you have a flat foot. An ant would not have a chance to escape underneath this foot type.

The high-arched foot type produces a completely different tracing. The heel and the ball of the foot yield the greatest impressions, while you will usually see only a very faint line along the outside portion of the foot.

Sometimes that line disappears. This indicates the pressure points are strictly at the heel and the ball of the foot and the entire arch is well above the supporting surface. A rigid, high arch is very stiff and doesn’t give much when you run.

A runner with a “normal” arch will see an imprint of the heel, about half of the arch, and the ball of the foot. The arch will actually collapse a little bit as you run and walk, allowing a normal amount of pronation or rolling in.

Both flat feet and high-arched feet tend to be prone to injury, but you can compensate somewhat with the right shoes and orthotics, which I discuss in Chapters 4 and 5.
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Check your foot type by stepping into water, then onto a dry surface of absorbent paper (such as a brown paper bag). The outline at the left indicates a flat foot, the middle outline is normal, and the right outline indicates a high-arched foot.
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5. Do You Overpronate?

Pronation is natural—it’s the rolling-in motion that occurs after the outside heel of your shoe strikes the ground. A little bit of pronation (4 to 6 degrees) is good, but either too much or too little can make you highly susceptible to a host of running injuries.

Finding out whether you have flat arches via the wet test is one of the best ways to diagnose pronation problems. The flatter your arch, the more support is needed in the shoe. But the condition of your running shoes’ heel counters—the firm cups that hold your heels in place—can also be a tipoff.

Have a friend watch you standing or running. If the heels tilt inward, you probably suffer from at least mild overpronation. If your shoes appear distorted after you take them off, with the heels tilted inward, you’re a moderate overpronator. Heel counters broken down toward the inside are a sign of severe overpronation.

The heel counters of underpronators generally tip outward. The more excess wear in that direction, the bigger your underpronation problem. This problem can be dealt with by buying the right kind of shoe.
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6. What’s Your Q-Angle?

The Q-angle is the angle of intersection of your tibia (shinbone) and your quadriceps muscle. To measure your Q-angle, you’ll need a tractograph.

Use the tractograph as shown below to measure the angle of intersection of two imaginary lines: one that bisects your thigh and kneecap, and one that passes from the kneecap through the tibial tubercle, the bony protuberance directly below your knee near the top of your shinbone. A normal angle is 8 to 10 degrees for men and 15 degrees for women.

Overpronation can make an excessive Q-angle worse. Shoes with good motion control can help check overpronation, reduce the Q-angle, and cut down your chances of knee injuries.

If your Q-angle is particularly high, you may need orthotics. Strengthening your quadriceps, which is detailed in Chapter 17, can help minimize the symptoms of knee pain that may come with a high Q-angle.






	[image: ] Q-Angle

This test requires a tractograph, a simple device for measuring angles. Stand with your feet together and place the tractograph on your kneecap. Line up one arm of it with the bony protrusion at the top of the pelvis, and the other on the prominence of the upper shinbone (to help line it up, you can align a yardstick with the upper arm of the tractograph).
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7. Are You Bowlegged?

Bowleggedness can mean trouble for both overpronators and underpronators. For overpronators—and most bowlegged runners fall into this category—it may contribute to excessive foot motion. For underpronators, it may create ankle instability.

Most people’s legs bow slightly. To check yours, stand with your feet together and note the distance between your knees. If they almost touch, you’re only mildly bowlegged. But if you look more like you just dismounted a horse, your problem is more severe.

There’s not much you can do about being bowlegged, so you must take great care in selecting your running shoes. Again, most bowlegged runners are prone to overpronation and should consider buying very stable shoes (see Chapter 5).

8. Are Your Calves Flexible?

Flexibility is one of the most important indicators in the prediction and prevention of running injuries. Good flexibility lets your joints and muscles move as they are supposed to when you run.

In contrast, if your muscles are tight and your joints stiff, your body will be less able to resist abnormal biomechanical forces such as excessive pronation. Running, unfortunately, creates muscle imbalances and increases inflexibility in the muscles running down the back of your legs.

The calf muscles (gastrocnemius and soleus) are attached to the Achilles tendon and work to lift up the heel and flex the foot downward when you run. When calf muscles are too tight, the heel of the foot that’s supporting your body’s weight will get pulled off the ground prematurely. This, in turn, yanks hard on the Achilles tendon and may cause it to become inflamed. This injury is almost always the direct result of too-tight calf muscles.

Inflexible calf muscles can also lead to what people refer to as shin splints, pain caused by a variety of different afflictions of the lower leg. Plantar fascia pain (under the arch or heel) can also be caused by tight calf muscles. (When a muscle is tight, it pulls hard at its attachments.)

To test your calf-muscle flexibility, lock your knee and bend your foot up as far toward your knee as you can. Have a friend use a tractograph to measure the angle formed by your foot and leg as shown above. Your foot should be able to flex up at least 15 degrees from its perpendicular position. That amount of flexibility will give you a normal range of motion.

If you come up short on this test, you should immediately begin a stretching program designed to lengthen your calf muscles. (See Chapter 25 for flexibility exercises.)



[image: ] Calf-Muscle Flex

Test calf flexibility by lying on your back and locking your knee. Have a companion place your foot in its normal, relaxed position. Then bend the foot as far toward the knee as possible, checking the angle with a tractograph.
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9. Do Your Hamstrings Flex?

The hamstrings are the muscles and tendons behind your knees and thighs. Your hamstrings need to be long enough to allow your knees and hips to move freely through their proper range of motion. Hip pains and injuries to the knee and thigh occur when the hamstrings are too inflexible.

To test your hamstring flexibility, lie on your back and lift your leg as far as you can while keeping your knee locked. You should be able to form at least a 90-degree angle with your other leg. If you can’t, you’ll have to start stretching. Chances are that if your calf muscles are too tight, your hamstring muscles will be as well. (You’ll find a stretching program in Chapter 25.)

10. Check Your Iliotibial Band

One of the most common knee injuries is an inflammation of the iliotibial band (ITB) where it joins the tibia just below the kneecap. This problem usually has a double cause: excessive pronation and a tight ITB.

When the band is too tight, it tends to rub against the lateral femoral condyle (a bony structure on the outside of your knee) and become inflamed. To check whether your ITB is too tight, give yourself the ITB or Ober test, as shown below.

If your ITB is tight, the solution is simple: Stretch the ITB (see Chapters 18 and 25). In addition, you might need to take steps to minimize your overpronation with shoes, orthotics, or both, which are covered in Chapters 4 and 5.



[image: ] ITB or Ober Test

To measure the flexibility of your iliotibial band, lie on the edge of a table with your knees bent. Allow the top leg to drop backward behind you. It should fall to at least table level.
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11. How Long Have You Been Running?

Many studies cite training errors as the most common cause of running injuries. Remember the curse of the injured runner: too much, too fast, too soon, or too often.

Beginning runners are more likely to get injured than those who have been at it a while. The muscles, joints, tendons, ligaments, and bones of a beginner aren’t used to the rigors of running’s repetitive stresses. The first 4 months of running are the most critical. For beginners, shin splints are a common problem, and stress fractures can occur because leg muscles develop quickly and may actually overpower the bones.

If you’re just starting to run, begin slowly and gradually with a combination of slow jogging and walking. A related warning to runners who cut way back on their training during the winter: A high number of injuries occur in March and April, foiling runners who rush back into full-scale training too quickly. (A good rule of thumb is to increase your mileage no more than 10 percent each week.)

12. How Many Miles a Week Do You Run?

Assuming that you’ve been consistently running a certain number of miles for at least 3 months, you can use your weekly total to predict the likelihood of an injury. The rule is simple: The more miles you cover, the more likely you are to get injured.

Kenneth Cooper, MD, the “father of aerobics” and author of best-selling books on aerobic exercise, concluded after extensive research that 12 to 15 miles per week is the optimum amount. Dr. Cooper says running 2 to 3 miles a day, 3 to 5 days a week, is enough to be aerobically fit while minimizing the chances of getting hurt.

But many fitness devotees assume that more is better. They think that if 12 to 15 miles per week is good for their health, twice as much must be twice as beneficial. In fact, Dr. Cooper has found that after 15 miles, fitness returns diminish and injury rates climb.

Many runners exceed that figure, of course, and do so without getting hurt. But if you’re injury prone or discover from this quiz that you’re at high risk for injury, cutting back your mileage may be one easy way to beat the odds.

13. Do You Progress Too Quickly?

You shouldn’t increase your mileage by more than 10 percent per week, as mentioned previously. So if you ran 25 miles last week, don’t add more than 21⁄2 miles to your total this week.

That 10 percent is the amount your body can tolerate without increasing your chances of injury. Anything more puts you at significant risk.

14. Do You Take Time to Fully Recover?

If an injury has caused you to miss more than 2 weeks of running, you must return slowly and easily. Most runners are champing at the bit after that kind of layoff, but the first few weeks back are crucial in preventing future injury.

Unfortunately, an injury doesn’t make you stronger; it makes you susceptible to a recurrence. To keep that from happening, make yours a careful comeback. If your injury is 3 months old or less, a good rule is to start back at 50 percent or less than what you were previously doing. (See Chapter 22 for more details.)

15. When Do You Run?

Statistics show that if you run in the afternoon or evening, you’ll have fewer injuries than if you run first thing in the morning. The soft tissues (muscles, tendons, and ligaments) are tighter and less forgiving in the morning, before your normal daily activity has warmed them up. Muscle strains and various tendinitis complaints are also more likely to crop up during morning runs.

Morning runners do have one advantage, however. Statistics show that they’re more likely than afternoon or evening runners to stick with a running program.

16. What about Speedwork?

Doing speed training on the track, or time trials on the road, is a great way to improve your racing performances. It’s also a great way to get hurt. The risks of speedwork are highest when you’re taking your first fast steps and when you really pick up the pace.

Once you’re used to a reasonable amount of fast running, your body ought to be able to handle the stress. But always be sure to warm up before a speed session and to cool down afterward. Follow a sane speedwork program that tailors your training pace to your race pace.

17. Do You Race?

Runners who race have a 10 percent greater likelihood of injury than runners who don’t. And the more often you compete, the bigger the risk.

To improve your chances of staying healthy, race only when you’re certain your training is adequate for both the distance of the race and the pace you’re planning to maintain. And accept the fact that there are some days when you’re just not up to par or when the weather conditions are bound to slow you down. Know your limitations, and adjust your pace accordingly.



The Injury Predictor Quiz

Choose the most appropriate response for each question below and then add up your points. For more information about how to answer the questions and interpret your responses, refer to the numbered sections in the text.

1. Your sex?




	male
	0

	female
	1



2. Your body-fat percentage?




	MEN:

	below 15 percent
	0

	15 to 20 percent
	1

	21 to 25 percent
	2

	26 percent and above
	3

	WOMEN:

	below 20 percent
	0

	20 to 25 percent
	1

	26 to 30 percent
	2

	31 percent and above
	3



3. Your leg-length discrepancy?




	1⁄8 inch or less
	0

	1⁄8 to 3⁄16 inch
	1

	3⁄16 to ¼ inch
	2

	¼ to 3⁄8 inch
	3

	over 3⁄8 inch
	4



4. How high are your arches?




	completely flat
	4

	moderately flat
	2

	normal arch
	0

	moderately high (little flattening)
	1

	very high (no flattening)
	4



5. How much do you pronate?




	severe overpronation
	5

	moderate overpronation
	5

	mild overpronation
	1

	normal pronation
	0

	mild underpronation
	1

	moderate underpronation
	2

	severe underpronation
	5



6. What’s your Q-angle?




	MEN:

	less than 11 degrees
	0

	11 to 15 degrees
	2

	16 to 20 degrees
	4

	21 degrees and above
	5

	WOMEN:

	less than 16 degrees
	0

	16 to 19 degrees
	2

	20 to 23 degrees
	4

	24 degrees and above
	5



7. Are you bowlegged?




	normal to mild
	0

	moderate
	1

	severe
	3



8. Your calf-muscle flexibility?




	more than 15 degrees
	0

	11 to 15 degrees
	2

	6 to 10 degrees
	3

	0 to 5 degrees
	4

	less than 0 degrees
	5



9. Your hamstring flexibility?




	more than 90 degrees
	0

	85 to 90 degrees
	2

	75 to 84 degrees
	3

	60 to 74 degrees
	4

	less than 60 degrees
	5



10. Your iliotibial band flexibility?




	reasonably flexible
	0

	very tight
	3



11. How long have you been running?




	4 months or more
	0

	2 to 4 months
	1

	1 month or less
	3



12. What’s your weekly mileage?




	15 miles or less
	0

	16 to 25 miles
	2

	26 to 45 miles
	6

	46 miles or more
	10



13. Are you increasing your mileage?




	less than 10 percent a week
	0

	10 to 15 percent a week
	4

	more than 15 percent a week
	10



14. Are you coming off an injury?




	no recent injury
	0

	after 2- to 3-week layoff
	2

	after 3 weeks or more
	4



15. When do you usually run?




	noon, evening, night
	0

	morning
	1



16. Do you practice speedwork?




	no speedwork
	0

	continuing regular speed workouts
	2

	just beginning speed workouts
	4

	markedly increasing pace of speedwork
	8



17. How often do you race?




	never
	0

	2 times a year or less
	2

	3 to 6 times a year
	4

	7 or more times a year
	6



Your Total Score: _____

Interpreting Your Score


0–15: Congratulations! You’re not likely to get a running injury.

16–26: You have a slightly better-than-average chance of sustaining an injury. To lessen your chances even further, concentrate on one or two of the areas in which you scored poorly.

27–37: You have a 50-50 chance of becoming injured. To bring the odds more into your favor, work on those areas in which you scored poorly.

38–49: You are almost certainly going to sustain an injury, if you aren’t already injured. You know what you are doing wrong, and you owe it to yourself to correct the mistakes. Make sure you know the names of good sports-medicine specialists in your area.

50+: You have a lot of work ahead. Make sure your health insurance is paid up.
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Reading and Heeding Your Pains

Like all athletes, runners are used to pain. In fact, they often distinguish between “good pains” and “bad pains.” They consider some pains a natural part of hard effort. Actually, from a medical viewpoint, there are no good pains: Some pains are just not as bad as others. All pains are warning signs and, like traffic signals, need to be recognized and heeded.

Pain means that nerve fibers are being stimulated somewhere in your body. Only the degree of stimulation and individual reaction to it differ. How you react to pain is determined by many factors, including the thickness of the nerves, their distribution and location relative to the injured area, and the protective lining that surrounds the nerves. To further complicate your body’s ability to interpret messages from the nervous system, the brain can manufacture chemicals such as endorphins that block or distort that information.

This was brought home to me when I first treated an athlete while I was still a medical student. Mark had just completed the rigorous Dipsea Run, a grueling race up and down Mount Tamalpais just north of San Francisco.

Mark came to the clinic complaining of pain on the outside of his leg. Like many runners, he’d waited a week after the pain occurred before scheduling his appointment—and even then did so only at the insistence of his wife.

He told me that the pain had begun about 3 miles into the race, but his wife and friends were waiting for him at the finish line and he didn’t want to disappoint them by dropping out. X-rays confirmed that he had suffered a fracture of his fibula, a bone in his lower leg. His case illustrates the tremendous ability of the brain to control pain. At any other time, a fracture of the fibula would have resulted in sharp, debilitating pain rather than the mere annoyance it was during the race.

Such reports of fractures, tears, sprains, and strains happening to runners who go on to complete their runs are common. I’m reminded of the famous x-rays taken of a runner immediately after the Boston Marathon, showing a displaced fracture of his tibia—not a little crack, but a fairly major separation of the large bone in the leg. The runner admitted he thought he felt “a little snap somewhere around the 6-mile mark.” Yet he ran another 20 miles on the fractured leg to finish this grueling race.

I also remember reading the amazing story of another runner who was shot in the head while training to qualify for the Boston Marathon. Only after finishing his run did he realize a bullet had struck him.

Other runners deny pain completely: Many of the runners who visit my office talk about “discomfort” rather than pain. When I try to pin them down as to exactly where the pain is, they say, “Oh, I’m not in pain. It’s just uncomfortable.” I have seen patients with fractures who called their problem “discomfort.”

Pain can also be masked by various mechanisms in the body. A good example is a running patient of mine who had a horse fall on his leg. This accident occurred on a Saturday, and he immediately went to a hospital emergency room because of severe, sharp pain in his knee. The knee was thoroughly checked and found to be only slightly bruised.

It wasn’t until 2 days later that this man noticed a throbbing pain in his lower leg. X-rays of the leg showed two fractures around the ankle. By then, his knee was no longer painful, but he could barely walk due to the ankle pain.

What happened? His knee pain “overrode” the other pains to the point where he didn’t even know his leg was injured, much less broken.

Pay Attention to Those Pains

Discomfort or pain is always a strong signal that something is wrong. Whether it’s a sore toenail or a pain in a muscle, tendon, or joint, pay attention to it. It will only get worse if you keep running. Even something as minor as a hot spot on the bottom of your foot can lead to serious consequences.

Consider what happened to Doug, who felt a blister forming under his heel halfway through a 10-K race. He ignored the signs and went on to finish the event. When I saw Doug 2 days later, his heel looked like raw meat, and infectious red streaks extended up his leg. Doug was allergic to many antibiotics, and the infection was resistant to those he could tolerate.

By the time his problem was solved, 4 weeks had passed with no running. Was running those extra 3 miles worth the medical bills, the discomfort, and the month off from running—not to mention the potential loss of his limb?

In hindsight, Doug admits that no, it wasn’t.

Each pain has something important to tell you. Far too often, I have patients come to me with long-term injuries, some after fighting to run through pain for years. By the time I see them, it may take a great deal of time and effort to repair the injury—and sometimes, permanent damage has been done. In most cases, earlier treatment would have resolved the problem quickly, and these runners could have avoided needless suffering.

Serious overuse injuries don’t happen overnight. Any overuse injury involves a buildup of stresses and trauma to your bones, joints, muscles, and tendons—and even nerves. Your body always tries to adapt and relieve the stresses. If you put even more stress on the sore area while it is going through these adaptive changes, you will likely develop a full-blown injury.

Whenever you have an injury or long-term inflammation, scar tissue forms. This tissue is inelastic, adheres to anything surrounding it, and is usually weaker than the tissue it replaces. It leaves the surrounding tissue more susceptible to chronic injury. So running through pain only sets you up for more serious, more frequent, and more lasting injuries.

Pain tells you that you have already crossed the line past sensible training and that your excessive training is actually working against you. Never try to run through pain. For that matter, never bike or swim, stretch or lift through pain. Pain isn’t a necessary part of training: Top coaches and athletes, sports-medicine professionals, and exercise physiologists have long since shown that you do not need to subject yourself to great pain to build strength or endurance. Training through “the burn” has long been demonstrated to be harmful rather than beneficial.

Pain is a sign that your body cannot accept the stress you have placed upon it and is begging for some rest. Heed the warnings.

When Your Body Says Stop, Listen!

Sharp pains are always a major warning sign of trouble. Whether they occur while you are running or after you run, something major is going wrong.

You must stop whatever you’re doing and have your injury evaluated promptly: You may have a stress fracture, muscle injury, tendon tear, or one of many other abnormalities. Your body has few better mechanisms than presenting a sharp pain to your brain that says, “Stop!” It is a major red light with a traffic cop sitting at the intersection.

If you keep training through sharp pains, I can almost guarantee that you are on a collision course with trouble. Basically, the sharp-pain sensation is fair warning that you are headed for a great deal of time off, diagnostic testing, possible casting, or surgery—if you don’t take immediate corrective action. Unless you are running away from a mugger or are on your way to an Olympic gold medal, stop.

I know one fellow who was running a marathon when he felt a sharp pain in his leg. Because he was leading the race at the time, he kept going. Finally, at around mile 22, the pain became so severe that he was forced to drop out.

He found out later he was suffering from compartment syndrome, which shuts off most of the blood supply to the lower leg and foot. His injury was so severe that he was hospitalized and had surgery to return normal blood supply to his foot.

Had he stopped when he first felt the sharp pain, chances are no serious damage would have occurred. This runner wound up missing about 6 months of running—all for ignoring that one sharp pain.

How do you know when a pain is severe enough to warrant stopping your activity? As a general rule, if what you feel is just a little annoying, you can continue to run—and make a note of it in your training log. But if this sensation causes you significant discomfort or makes you change your gait, that’s a different matter.



Sounds of Injury

Pain is not your only clue to an injury. Many runners have actually heard their injury before they’ve felt it. A “snap,” “crackle,” “pop,” or grinding sound can indicate an injury before the site becomes painful. Achilles tendon ruptures sometimes occur this way.

Dave, a 2:30 marathoner, was playing in a pickup basketball game when he felt snapping in his lower leg and fell down. He experienced little pain or swelling, but he’d lost some control in his foot. Because the same thing had happened in another basketball game 5 years earlier, Dave knew almost immediately what had happened: a rupture of an Achilles tendon.

You may think this type of injury would be excruciatingly painful, but the sound and subsequent lack of function are often your first clues—and not only for Achilles injuries.

Another runner I treated was running when he felt a slight “pop” in his calf. Startled, he turned around, thinking he’d been stung by a bee or that a kid with a BB gun had shot him.

In fact, this runner had ruptured a calf tendon, the plantaris. He finished his run without a lot of pain, then noticed that the back of his leg had turned black and blue.

Ankle sprains tend to occur loudly, with snapping and crackling sounds that may indicate tears to ligaments or tendons. But you can’t tell how bad the injury is by the amount of swelling that follows the sprain. A soccer player, Dan, came to see me after tripping in a sprinkler hole on the playing field. His ankle looked like it had a softball imbedded in it, and casting or surgery appeared likely. Yet the x-rays and MRI tests on his ankle showed no tears or breaks. He was playing soccer again within 3 weeks.

On the other hand, I’ve seen runners whose ankle sprains had made an unpleasant sound when the injury occurred but produced little pain or swelling. These runners at first thought their injuries were relatively minor—only to find out later that they’d suffered complete tears of the lateral ligaments that required surgical repair.

A persistent grinding sound around the joint, even in the absence of pain, also indicates an injury that needs attention. This is especially true around the big toe, ankle, and knee. Generally, this grinding means the joint is not tracking or gliding normally and that there has been erosion of the cartilage that normally separates the bones from each other and allows the joint to function smoothly.

When cartilage wears away, bone rubs against bone and the joint itself is eventually damaged. By having any grinding, crunching, or clicking sensation evaluated early, you can minimize the loss of cartilage and perhaps avoid permanent damage.




Twinges Before and After Runs Are Significant, Too

You may be harboring an injury even though you feel little if any pain during the run. Soreness before the run that disappears as you warm up—only to reappear after you’ve cooled off—is a strong indicator that something is amiss.

Soft-tissue injuries (primarily those to the muscles but also involving tendons and ligaments) almost always cause more pain and loss of function before and after the run than while you are running. This is because soft tissues become very tight when cold. As you warm them up, they stretch out, resist injury better, and give off fewer pain signals.

Then, after you’ve stressed these tissues and rested for a while, they cool and tighten again. Lactic acid and other by-products of muscular work build up also, contributing to discomfort and pain.

The symptom may be as mild as the muscles cramping up or becoming uncomfortable from the accumulation of lactic acid. Many runners ignore this—and do so at their peril. The pain is your body’s way of telling you that you’ve exceeded its ability to perform the amount of work that you asked it to.

Let’s say that you just finished a 5-mile training run. You get in your car and drive home. When you step out of the car, your calf muscle cramps up, and it remains sore the next day.

This is a clear signal to take it easy. Reduce your distance by at least 30 percent until your pain goes away. Forget about trying to adhere to a rigid training schedule when your body isn’t up to it.

A sore calf muscle that seems minor one day can develop into an Achilles tendon tear if you continue your workouts. If you don’t ease off, this mild pain can cost you weeks or months of time to recover from a serious injury.

Deb, an exercise physiologist and fitness instructor at a college in my area, is a
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