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SARAH PIAMPIANO, professional triathlete

Dr. Metzl has written a book that will help athletes. The information is clear, concise, and easy to digest. I will recommend this book to my patients as a resource to help them learn about injury and recovery. Well done!

ROBERT G. MARX, M.D., professor of orthopedic surgery and public health, Weill Cornell Medical College

Dr. Metzl offers a unique perspective as doctor, patient, and fitness coach to the athlete who is, or in the future may be, injured. His combined approach of staying active, addressing the injury, and providing guidelines on return to play is very helpful.

BRIAN HALPERN, M.D., author of the Knee Crisis Handbook

A great resource for the competitive athlete, as well as the weekend warrior. As an athlete and sports medicine physician, Dr. Metzl has a unique perspective, and the result is a book that is both practical and accurate.

ROBERT SALLIS, M.D., past president, the American College of Sports Medicine

As Dr. Metzl writes, the care and maintenance of the athletic body will decrease injury, help performance, and make training and competition more productive and enjoyable.

DAVID W. ALTCHEK, M.D., head team physician, New York Mets
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Dedication

This book is dedicated to the millions of athletes who wake up each morning at 5:30, with no fanfare, and drag themselves out of bed to keep fit. Whatever your level or ability, may the information in this book help you pursue your goals. The most important thing you can do every day is keep moving forward.
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ATHLETE, HEAL THYSELF

You hurt. Maybe its just a nagging pain, something in your knee. Maybe its a serious painborderline agonyin your lower back. You want to know whats wrong, of course. But theres something else: Youre an athlete. You might be a weekend warrior, or you might be a serious competitor, but either way, you just love to be out there doing it. You love the adrenaline. You love your chosen sport. And you want, more than anything, to get back in the game. How long will this pain keep you out? What can you do to help yourself right now? Do you need a doctors care?

This book will answer all of your questions. You see, Im a doctor. Im also an athlete.

Am I a doctor first, or an athlete first? Neither. Im both at all times, and those two identities constantly feed off each other. If Im on mile 24 of the marathon stage of an Ironman, you can bet that the doctor in me is assessing how I feel. You can also bet that the athlete in me is disregarding my own advice and fighting for the finish line, damn the consequences. And when I evaluate a patient with knee pain, the athlete in me is reminding me of what it feels like to be out of the game and how important it is to get that patient back to full form.

Becoming a doctor was probably my fate. My dad is a pediatrician, my mom is a psychologist, and two of my three siblings became medical doctors (the other guy has a PhD but gives medical advice freely). Helping people is in my DNA. When I was a kid I used to do rounds with my dad, carrying a little plastic doctor bag. Little did I know that my little candy pills would one day be replaced by antiinflammatories.

I also love sports. In high school, it was soccer and baseball. In college, I played even more soccer while doing pre-med. Then I did my first triathlon on a mountain bike in Columbia, Missouri, as a third-year medical student, and it was the most fun thing Id ever done. As I swam in a semi-polluted lake, I kept thinking, This is awesome, I want to keep doing this.

Flash forward a few years and I was diving headlong into Iron-man-level races where you swim 2.4 miles, bike 112 miles, and finish with a 26.2-mile marathon. During my first Ironman, I carried a microphone for CBSs The Early Show as its medical correspondent, thinking that if I was going to die, there at least should be a record of it. It was insane, I loved it. Ive now done nine of those, and each was a killer in its own way. The Hawaiian Ironman is the hottest 12 hours youll ever spend anywhere. I felt like a cooked lobster and couldnt have been happier.

So, you see why the combination of medicine and athletics seems so natural to me. People like you and me who play games or run races get injuries, from simple strains to broken bones. Having that athletic background fed my medical training, and vice versa.

Now Im a sports medicine physician at New York Citys Hospital for Special Surgery, the number-one hospital for orthopedics. Every day I go to work and realize how lucky I am to help people achieve their goals. My practice has more than 20,000 patients, and I treat athletes of all ages and ability levels, from kids to adults, football players to dancers. (Im also the sports medicine physician for the Radio City Rockettes.)

I focus on nonsurgical sports medicine. That means I try to keep people moving and find alternatives to surgery whenever possible. Sometimes surgery is both necessary and helpful, but not always. If theres a way to get an athlete back in the game without surgery, I try to find it.

Thats where this book comes from. Its the combination of what I do professionally and personally15 years as a doctor, 30 years as an athlete. It all comes together here.

I want you to stay healthy, and if you do get injured, I want to help you get back to whatever activity it is that you love as quickly and safely as possible. One of our greatest gifts as humans is our ability to move. Anyone who lives an active lifestylewhether its as a serious competitor or a weekend warrior who just likes to drip a good sweat for funknows what Im talking about. We werent built for couches and cubicles. We need to move. And when that ability is compromised by pain, you need solutions at your fingertips. I want to get you moving again.

Ill be honest, sometimes youll need a doctor. Ill tell you whenand youd better go. But many times youll be able to use these home-based treatments to fix yourself and get back to what you love doing. Knowledge empowers you.

Ive always said, If youre an athlete, see an athlete. An athlete-doctor, athlete-nutritionist, athlete-physical therapist, etc. I have a whole network of athletes for my patients. Athletes understand athletes. Use this book to help yourself.

The athlete will see you now.

Your Body:

Why It Breaks Down and How You Can Prevent Injury

During my first year of med school, I was playing soccer for a club team at the University of Missouri. It was just a practice, but it was a beautiful day to be out and moving. I was playing striker up front, and as the goalie cleared the ball, I twisted to get it and felt this popping sensation and incredible pain in my knee. I dropped, screaming, I tore my ACL, I tore my ACL!

That would be the anterior cruciate ligament in my right knee. I knew it right away. And knowing it right away devastated me. Why? It wasnt just the pain in my knee. I knew that my sports career had just taken a horrible turn. Psychologically, that cut me deep. See, when I was in school, I exercised every day. No joke, I found that I definitely was a better studentbetter focused, better motivated, better energizedwhen I exercised every day. Research has certainly proven that mind-body connection since then, but more than 15 years ago, I knew it so well that soccer was literally a big part of my schooling.

So yes, my knee was hurt, but my mind was totally thrown off its game. Id never been hurt like this before. I didnt know how to process it. I didnt know how not to play sports. Id defined myself as an athlete for virtually my entire life. But this was the first time that athletics had been taken away from me.

Looking back, I see that I actually went through the classic stages of death and dying: denial, depression, acceptance, and so on. I had to realize that my knee would never again work the way it had before. I had this black pit inside me when that was taken away from me. I was that dialed in to my sports (and still am!).

Obviously, the hospital trip that day confirmed my self-diagnosis. I didnt have surgery to fix it right away; a funny thing about this kind of injury is that after a couple of weeks you feel pretty normal. In the beginning, I was hopeful. Maybe it wouldnt be so bad, maybe it would heal on its own. But then every time I twisted my knee even a little bit, I felt it give out. The joint was totally unstable.

But I was stubborn. I kept going. I swam and biked. Then one day I was playing basketball with my brothers and I went up for a layup and my knee gave out. I hobbled off the court realizing I had to have it fixed.

A hundred questions flew through my head, and they all sounded a lot like Will I be able to perform the way I could before surgery?

The process was tremendously painful. Back then, ACL surgery and recovery hurt more than the injury did. Thats improved a whole lot since, but back thenouch.

What I didnt know at the time was that there are a whole host of preventive exercises I couldve been doing. Later in life, when I got into plyometrics and strength training as both a doctor and an athlete, I realized that my knee felt better when I kept the muscles around it strong. When my hips, glutes, and legs were strong, my knee hurt less.

Its amazing: I can control almost all of my pain with strength.

This is crucial, because a) strength can prevent an injury like this in the first place, and b) if you do have a joint injury like a torn ACL, whether you have it repaired or not, you have a 60 percent chance of developing osteoarthritis later in life (I have a little bit myself). But strength and conditioning work in such a way that I can reduce the symptoms of the injury. How? Muscle supports and stabilizes a joint. Think about that next time you want to skip a workout or skimp on rehabbing whats hurting.

My knee is better now, of course, and I train every day for various endurance races and athletic events. But I never forget how awful that injury felt not just literally in my knee, but also in my mind.

That experience has helped me take care of people with injuries. The joy of movement is why I do what I do. I understand the difficulty that goes along with an injury not just physically, but also emotionally. When youre active and thats taken away from you, its traumatic. Thats one of the biggest reasons I went into medicine, and why I wrote this book. If youre in pain and dont know why, or even if you know exactly why, my goal is to help you figure out what to do about it. I want you back in the game ASAP.

SURGERY OR NO SURGERY?

Theres a lot of gray area related to surgery for athletes. This book will let you know where those gray areas existmeniscus tears in the knee, for exampleand what questions you should ask your doctor. In this books discussion of each injury, youll see sections called When to Call a Doctor and Do You Need Surgery? There youll find out how doctors typically treat a given injury and what could make you a surgical candidate. Sometimes surgery is necessary and gives you a terrific outcome. But its also useful to know when you may have effective nonsurgical options.

Why We Get Hurt

Im a huge fan of exercising every day. I encourage everyone to do it. Get out there, sweat it up, have a blast. Of course, using your body means it could break down. A lot of things can cause an injury and we have a lot of body parts that can be hurt. Here are the three primary things that cause an injury.

 STRESS. Not holy cow, is my boss nuts! stress. I mean putting stress on a body partmuscle, ligament, joint, etc.that is unprepared for it or cant handle it. This is very common in former school athletes or couch potatoes who havent done anything for a few years and go too fast, too soon. It can also happen to well-conditioned athletes who simply move the wrong way at the wrong time. When I blew out my knee, it was because I stressed my ACL in a way it didnt agree with. These kinds of injuries can be severe and even shocking. You think, Whoa, Im really hurt here, though I guarantee you use much stronger language.

That physical stress can then lead to emotional stressthe devastation of realizing your game has just been taken away from you. That is a psychological sports injury, and its own effect shouldnt be underestimated.

WHATS THE DIFF?

Strain and sprain

Strain: An injury to a muscle or tendon. Depending on the severity, a strain can involve a simple overstretching of the tissue or a tear (partial or complete). Theyre graded in severity from 1 to 3.

Sprain: An injury to a ligament. This can also include overstretching or a tear.

 IMBALANCE. Simply put, your body isnt properly trained for the activity youre doing. It happens to someone who runs nothing but halfmarathons for 5 years and then suddenly decides a 100-meter sprint is a good idea. Well, distance running trains your hamstrings in the exact opposite way thats required for a sprint. Guess whos limping home? The most important exercise advice I can give you is to train your entire body. Switch up your activities and hit all the muscle groups, even if you play only one sport. On top of being a doctor, I now teach plyometric strength classes that involve functional body motion. Im a huge fan of thisit trains your body for real-world movement. Back when I was rehabbing my knee, Id sit in the gym and do leg extensions, hamstring curlsthese isolated movements that have no basis in reality. Now I never use those machines. I do balance work, single-leg work, and plyometric exercises like lunges and squat jumps, real-world movements that hit a lot of muscles at the same time and keep the body in balance. Its so easy for sport-specific folks to train only for that sport. And yes, obviously, training for your sport is critical. But if you neglect body parts that then throw your muscles out of balance, youre just asking for the pain.


The Athletes Top 10 Prime Directives

1 An injury does not grant you a vacation from exercise. Work out the body parts that dont aggravate your injury so you retain your fitness.

2 You can control pain with strength. Strong muscles support and stabilize a vulnerable joint.

3 If a joint is swollen, see a doctor.

4 A strong butt is the key to a happy life. Healthy glutes mean healthy hips, back, and hamstrings.

5 Have two massages a month for healthier muscles.

6 Sleep is the most important activity of your day.

7 Exercise every day. Exercise is medicine. It will keep you healthy and happy.

8 Train your body for real-world movement, even if you play only one sport. Isolated, single-muscle exercises have no basis in reality.

9 Single-leg exercisessquats, hops, lungesbuild incredible strength and stability in your ankles, knees, and hips.

10 And never, ever forget tohave fun!



THE IMPORTANCE OF MASSAGE

Im a huge believer in having a massage twice a month and even more often when you are training hard. This goes for athletes of all types. A good massage is one more way to help keep your muscles supple and less prone to injury.

 OVERUSE. This one is common sense and yet still so common. If you work your body too hard, it will break down. Its like any other machine that needs maintenance and restoration. I think a deep drive for excellence and performance is huge for any athleteits what fuels you. But if you dont temper it by listening to your body and knowing your limitations, youll never know when to back off. And then, again, guess whos limping home?

Now, all that said, you could do everything right and still be injured for any number of reasons. It happens to the best of us. But the more you know and understand about how your body works, the better youll be able to see how injuries can happen. The benefits to that are twofold:

 The next time you train, youll visualize and feel how your body is performing at that moment. That makes bad training habits easier to break.

 As your understanding of proper form and better technique grows, so will your athletic performance. Who doesnt want to get better?

So, what do you need to know? Lets start with one of the most important body systemsyet its typically the least known to the average amateur exerciser/athlete. Understand how it works and youll understand how important total-body fitness is to staying on the field.

WHATS THE DIFF?

Tendon, ligament, and cartilage

Tendon: Connective tissue that attaches muscle to bone.

Ligament: Connective tissue that attaches bone to bone.

Cartilage: Connective tissue that cushions bones between and around joints. It can also act as a support structure to give a body part its shape, such as in the nose and ear.

An Athletes Trade Secret: The Kinetic Chain

So whats the big secret? Its what sports doctors, trainers, and researchers know and use to train better athletes. Its called the kinetic chain. Its basically your entire body from the top of your neck down to your toenails, one big interconnected chain of muscles, ligaments, tendons, bones, and so on.

Whats the big deal? you ask. Naturally, looking at the human body when its just standing there doesnt tell you anything. Health classes and gym memberships have filled your brain with a lot of colorful anatomical terms like biceps, quads, and everyones favorite cosmetic goal, abs. This has sent millions of people off to work individual muscles, thinking that a big biceps or a defined quad is the ultimate goal. Meanwhile, vital complementary muscles like the triceps and hamstrings go neglected. And when these folks actually move their bodies in an athletic way, they get hurt. But why? they ask. I work out!

Put simply, theyve never been educated about the importance of training the kinetic chain in a balanced way. Yes, you have biceps, abs, and quads. But theyre useless if you dont understand how they function as part of the kinetic chain. Its time to put them all together into one system and watch them work.

KINETIC MEANS MOVEMENT

When an at-rest human body takes a step forward, then jukes to the side, then jumps, instead of seeing individual muscles like biceps, quads, and abs, you see a fluid, functional combination of all three, as well as every other muscle, bone, and connective tissue in the body. Thats the kinetic chain: Each body part is a link, and each link depends on the others for normal, healthy performance.

Kinetic means motion or movement. So were talking about a chain of movement. Its the words to that old anatomy song, your shin bones connected to your knee bone, but on an epic level.

Now, because we have a chain, what happens around the weak links?

Yep, you guessed it: injury.

WHATS THE DIFF?

Bulging disk, herniated disk, and slipped disk

Bulging: A benign bulging of a spinal disk outside of its normal space, usually with no symptoms or pain. Its a common side effect of aging.

Herniated: A crack in the outer layer of a disks cartilage has allowed the inner cartilage to emerge. It can cause pain, but sometimes doesnt.

Slipped: Another term for herniated.

Heres a closer look at how the kinetic chain works.

First, as I said, everything is interrelated. Patients come in all the time with injuries caused by other injuries, like a patient with plantar fasciitis who now says her knee hurts or her lower back hurts. When one piece hurts, people focus on that one piece and it throws off the whole way they move. Example: Baseball fans hear all the time about how a major league pitcher hurt his shoulder because his knee was already hurt. To protect the knee or alleviate pain, he changed his pitching motion (which no pitcher should ever do) and stressed his shoulder in a way it wasnt trained for.

For us, lets start with your feet. Theyre the foundation of almost all movement. Everyone uses them all day long. The foot is an amazing, dynamic structure, a collection of 26 bones, 33 joints, 19 muscles and tendons, and 107 ligaments. Why so many moving parts? Your feet dont just have to support your body weight, they also need to propel it in different directions, sometimes with explosive force. Foot stability is essential to healthy movement.

WHATS THE DIFF?

Ankle sprain and high ankle sprain

Ankle sprain: An injury to the ligaments in the ankle. The most common sprain comes from twisting or rolling your ankle.

High ankle sprain: A sprain of the syndesmotic ligaments, which connect the tibia and fibula in the lower leg. Its called a high sprain because it happens above the ankle, in the lower leg, and takes longer to heal.

One training method that delivers great results in this area is barefoot running, which intrinsically trains all the muscles in the foot. Think about that: When was the last time you did strength training for your foot muscles? Those muscles are responsible for supporting all the bones in the foot, and people can develop weak foot muscles from simply wearing supportive shoes all the time. Look at Africa, where more people run without shoes than with them. They develop some of the best runners on the planet. (Ill talk in more detail about barefoot training in a moment.)

Now lets move up the chain. Theres a strong connection between foot mechanics and knee position, so when you run, your leg and knee can be affected by how your foot strikes the ground. Some people pronate, which means that their feet roll to the inner side as they strike. Other people supinate, which means that their feet roll to the outer side as they strike. Some fortunate and/or well-trained athletes have a neutral footstrike, which is the healthiest for the rest of your body.

How does this apply to you?

If your foot rolls inward, you put a lot more stress on the inside part of the shin. So shin splints are often related to having a foot that rolls inward too much.

Also, the most common knee pain we see in the office, patellar-femoral knee pain (pain under the kneecap), often happens because the foot rolls inward too much. But heres another kinetic chain reaction: This knee pain can also be caused by weak muscles in the hips and pelvis. Thats right, you can have a knee injury caused by either your footstrike or your hip strength. The knee has the distinction of being sandwiched between the ground and the hip. Thats the kinetic chain in action.

MOVING UP THE CHAIN

Hopefully, youre beginning to make some connections about how your body works. Muscle function is very much related to joint function, and vice versa. The best thing you can do is train your entire body, strengthen all your muscles so your kinetic chain works better. Throughout the book I talk about simple yet incredible bodyweight exercises like burpees, squat thrusts, squat jumps, lunges, and more that you can do at high repetitions and high intensities, and at any age (see the workout chapter). That goes for anyone doing anything, whether you want to run a marathon or win with a local fast-pitch league.

Theres more. As we move up the chain, we come to one of the most frequently injured parts of the body, the back. Back pain can be caused by a specific back injury, such as a herniated disk. But the back muscles are also tied deeply into the kinetic chain, which means that back pain is interrelated with hamstring flexibility, hip flexor tightness, and core strength. The dreaded back spasms can be exacerbated by imbalances in any or all of these areas. If you work to stay strong and flexible in your hammies and hips and you hit your core hard (I love planks for core stability), youll greatly reduce the compressive forces around the back joints.

LETS TALK ABOUT RICE

RICE is a common acronym in sports medicine that stands for rest, ice, compression, and elevation. The conventional wisdom for a lot of sports injuries, especially strains and sprains, is to rest the body, ice the injured area a few times a day in the first 48 hours, apply compression to prevent swelling (an elastic bandage is a classic example), and elevate the body part above your heart to decrease bloodflow and lessen swelling.

Most of those things work just finebut not all of them. You wont see me throw the RICE term around in this book. Each injury, to me, has specific treatment needs, and Ill delineate them in each section.

I disagree with total rest, first of all (youll read about that in a moment). Ice? I love ice. Ice is Mother Natures antiinflammatory. Compression and elevation work, too, but only on specific injuries (never compress a nerve compression injury, for example).

So when you dont see the term RICE in this book, dont automatically think that the treatments must be all wrong. Treatments arent always as universal as an acronym.

When you move upward to the shoulders, youre talking about a ball and socket and the least stable joint in the body. Your shoulder is very susceptible to muscular forces behind and in front of the joint. Ah, but the shoulder is also the joint most susceptible to strengthening. Weak muscles can create a lot of problems for swimmers, rowers, and anyone who plays an overhead sport in which your arms and shoulders work hard. Strong muscles can stabilize the shoulder joint and reduce a host of problems.

WHATS THE DIFF?

Separated shoulder and dislocated shoulder

Separated: A tear in the ligament connecting the collarbone to the shoulder blade. This generally happens when your shoulder takes a direct hit from the side.

Dislocated: The ball at the top of your arm bone pops out of the shoulder socket. This generally happens when you land on your outstretched arm.

Another useful thing to know about joints in the kinetic chain: They alternate for motion and stability.

ANKLE: Motion

KNEE: Stability

HIP: Motion

SPINE: Stability

SHOULDERS: Motion

ELBOWS: Stability

WRIST: Motion

KNUCKLES: Stability

Voil, just like that you can see what will happen to a knee that is suddenly asked to be a motion joint. It just aint gonna happen and youll blow it out. Same with the spinewhen the spine is straight, a football player can deadlift 500 pounds. But twist that spine the wrong way, ask it to be a motion joint, and you can throw out your back moving a basket of laundry. If youre mindful of how these joints are supposed to work with one another, you can prevent an injury.

Now, with all that in mind, how can you optimize your kinetic chain? You can alter your workout routines in many small but meaningful ways that will train the chain. Here are some of my favorite techniques.

10 Ways to Make Your Kinetic Chain Work Better, Achieve Total Body Fitness, and Prevent Injury

1 EXERCISE EVERY DAY.

Im a big proponent of exercising every day. Not many people are willing to do this. Some say they dont have the time. More accurately, they wont make time. Some say they want to rest their bodies, let themselves recover from the previous days workout. Well, human bodies are designed for everyday use. Our ancestors, from the caves to the farm fields, got their butts out the door early and sweated all day, every day. We can certainly find 30 minutes to an hour to break a sweat, no? The key is to avoid overuse. How do you do this?

Perform your central, sports-specific training however many times a week you need to in order to achieve your competitive goal. On the other days? Change it up. Think of them as workout vacation days, but instead of lying around, do something for fun. Youll see several terrific yet challenging options in this section. Im a huge fan of yoga for strength and flexibility, and pilates for core strength. An off day is a great time for a class. Some other suggestions: Find a pool. Ride a bike. Play Ultimate Frisbee. Or maybe just get out for a brisk walk with your dog.

I look at daily exercise as a healthy addiction. We have such an obesity problem in this country, and so many obesity-related health issues are treated after they happen as opposed to being prevented in the first place. Hypertension and type 2 diabetes often are preventable with daily exercise. Exercise is medicine, preventive medicine, and it needs to be a daily ritual the same way brushing your teeth is.

My point is, a body that is used sensibly every day grows accustomed to being used and wont be as prone to injury.

WHATS THE DIFF?

Common hernia and sports hernia

Common (inguinal): The lower abdominal wall around the inguinal canal becomes thin and weak enough to allow a bit of an internal organ, usually the large intestine, to poke through.

Sports (or sportsmans): A tearing of abdominal muscle, tendon, and/or fascia where it attaches to the pubic bone in the lower pelvis. Its caused by an abdominal/adductor muscle imbalance and is often mistaken for a chronic groin strain.

NOTE: I should mention actual exercise addiction. There are signals for it in both mind and body. In the mind: Does it dominate your life? Will you be seriously derailed for the day if you dont exercise? In the body: Chronic overuse injuries. These are signs that youre exercising in unhealthy ways and should talk to your doctor about it.

2 FORGET BICEPS AND ABS.

The vanity muscles are something of a fitness joke when it comes to athletic performance. Big biceps and defined abs dont do much for you, especially if you work them at the expense of the muscles around them. But if your biceps is trained in concert with your entire arm and shoulder? If your abs are part of a complete, well-conditioned core? Much better. That means forget the biceps curls and the crunches. Its far more important to do whole-body workouts, top to toe.

Total-body conditioning takes into account your vanity muscles, but also all the supporting muscles that are even more important to having proper kinetic chain function and remaining injury free. The stronger the supporting muscles around each joint are, the less compressive force there is on the joint. Even if you have an arthritic knee, for example, if you strengthen around it, youll reduce the symptoms.

Here are two fast ways to add total-body training to your regimen. First, whenever possible, add compound movements. Work as many muscles as possible in a single exercise. That means if you do a forward lunge, do it holding a medicine ball and add a core twist. And after that forward lunge? Do a reverse lunge and side lunges as well. Hit all directions.

Second, try individual single-leg exercises. I have people do singleleg squats, single-leg hops, single-leg lungesthings where they use their own body weight but also have to balance. That balancing act is huge. It gets all those small supporting muscles around the joints to fire. Very quickly youll notice greater strength and stability around your ankles, knees, and hips.

WHATS THE DIFF?

Muscle pull, muscle tear, and muscle cramp

Pull: Slang term for a muscle strain that can be overstretching or a muscle tear.

Tear: A muscle strain that involves a tear of the muscle and/or tendon (this usually occurs in more severe strains, such as grade 2 or 3).

Cramp: A sudden involuntary contraction of a muscle that can be incredibly painful. Theyre commonly caused by dehydration, a nutrition imbalance such as low sodium, and/or overuse.

3 DO PLYOMETRICS AND INTERVALS.

I touched on plyometric (explosive bodyweight) exercises previously, and I suggest adding in one or two total-body plyometric and interval (sprint) workouts each week. Neither one requires a gym or any equipment.

Why do this? Muscles have two types of fibers, fast twitch (used for sprinting and explosive movement) and slow twitch (used for longer distance and endurance exercise). Even if you run long distances exclusively or have a passion for endurance events, you still need to maintain a balance between fast- and slow-twitch fibers. This gives you more athletic ability, prevents overuse injuries, and keeps your body from becoming a one-trick pony.

Some examples of plyometric exercises are squat jumps, lunges, skater plyos (which mimic speed skatings side-to-side motion), and compound movements like burpees (from standing, squat, thrust your legs back into the pushup position, do a pushup, return to the squat position, then jump explosively; repeat until you cant walk!).

For intervals, choose a time interval appropriate to your fitness level (anything from 10 seconds on, 20 seconds off to 60 seconds on, 30 seconds off; listen to your body) and apply it to your normal activity, whether its running, cycling, swimming, etc. For a taste of both, and if youre daring, try a plyometric Tabata workout (see #7, page xxvii).

4 TO STRETCH AND STRENGTHEN, DO YOGA AND PILATES.

Old-school static stretchingmeaning that you dont move while you do it, like when you hold a hamstring stretch for 30 secondsisnt nearly as effective for total-body flexibility as regular yoga and Pilates movements are. These techniques deliver dynamic, movement-based flexibility and can transform your body. Pilates also hammers your core. Youll feel more powerful, movement will be easier and more fluid, and most important, youll reduce your injury risk.

5 TRY BAREFOOT TRAINING.

I told you how important your feet are when it comes to kinetic chain performancetheyre your foundation. If you want to strengthen your feet, try barefoot training. Sound strange? Think about it: Humans havent used shoes for very longonly a few hundred years.

If you try it, dont go too hard, too fast. Start with walking, and if you can, walk in sand. As your feet become stronger, graduate to running.

This kind of training naturally makes you shorten your stride, raise your footstrike cadence, and transfer your landing from your heel to your forefoot, all of which help prevent injury. The concept here is that the stronger your foot muscles are, the more you forefoot strike, and the less you heel strike, the less compressive force there is on your ankles, shins, knees, and back. Many injuries I see are caused by improper running form (see the next item). So foot strength and foot muscles have a direct bearing on how you land and how you adapt your natural stride.

WHATS THE DIFF?

Displaced fracture, nondisplaced fracture, and stress fracture

Displaced: The bone breaks into two or more pieces and is out of alignment. This generally requires surgery to repair.

Nondisplaced: The bone cracks part or all the way through but retains its proper alignment. Surgery usually is not necessary.

Stress fracture: The bone swells and cracks from the inside from repetitive use over time, not from a sudden event.

The beach is perfect for barefoot training. If no beach is available, your lawn is just fine. Also, shoes now exist that are more like gloves for your feet, designed to give no support so you can build foot strength. These are great if you live in the city and need to work on concrete or asphalt. Another city option: Jog to the nearest park and take off your shoes in the grass. Talk about a nice change from a boring exercise routine!

WHATS THE DIFF?

Adductor muscle and abductor muscle

Adductor: A muscle used to pull a body part toward the centerline of the body. Your adductor muscles in the inner sides of your thighs allow you to bring your legs together.

Abductor: A muscle used to move a body part away from the centerline of the body. Your abductor muscles in the outer sides of your hips allow you to move your legs away from each other.

6 TEST YOUR BODY FOR A RUNNING IMBALANCE.

Proper running form is important, as Ive mentioned. How do you know if you have a muscle imbalance that might be affecting your form? I have runners in my office do a simple step-down test, once for each leg. They step down off a small box or stool and I look straight on at their pelvises. As they descend, the pelvic bones on either sidethe bone points you can feel at the front of each hipshould be completely level, like a cars headlights. That means you have good pelvic stability.

Usually what I see when they step down is one hip sagging, the one thats on the weaker side. This result almost always comes from not training the whole body. Patients tell me they go to the gym and do leg extensions and hamstring curls, but those exercises target one muscle apiece and dont support that whole chain of motion. If you do that, you can end up with functional instability, which increases your injury risk. Total-body conditioning can help correct any muscle imbalance.

To do this test at home: Set up a box or stool or anything that lets you step down about 18 inches to 2 feet. Set this up in front of a mirror and slowly step down to the floor. Watch those pelvic bones as you do it, or have someone with a good eye watch them for you. Do the step-down test once for each foot. If one hip sags, add in some single-leg exercises on that side (squats, lunges, hops) to help reestablish balance. Retest yourself every week until youve fixed the imbalance.

7 TRY TABATA INTERVAL TRAINING.

This is a brutal method of interval training developed in Japan, and its not for the faint of heart. Its pretty simple: Whatever your activity, sprint for 20 seconds, rest for 10, and repeat for eight sets. Thats 4 minutes. I promise you, if you go full bore on each sprint, this will be one of the most difficult workouts youll ever do. Try it after one of your regular workouts, or only after your body is warmed up and prepared for maximum effort. Do this once a week and youll soon feel a difference in your performance, and your body will be in better condition and less susceptible to injury.

IMPORTANT: Whatever activity you do for Tabata training, never sacrifice form. The point is to work out safely and effectively. The second your form breaks down, you increase your chance of injury, so back off immediately. Build slowly. Be smart.

8 GET A COACH.

All of the suggestions Ive presented so far will deliver better results if you have someone coach you. This could be a trainer, a sport-specific coach, a class instructor, anyone who has a legitimate base of knowledge about the area you want to improve in. A coach can not only help shape your activities, but also monitor your form, help you break bad habits, and motivate you. Anyone whos ever exercised knows how vital that can be.

9 SLEEP.

This is a huge blind spot for so many people, but sleep is the most important activity of your day, no joke, especially if youre training hard or exercising every day. Sleep is the only time your body has to regenerate itself, rebuilding muscle, strengthening bone, restocking red blood cells, and engaging in any number of other crucial processes that need time to take place. Not to mention REM sleeps importance in restoring your brain and helping you feel like a million bucks in the morning rather than a crumpled-up five-spot. Lack of sleep is tied to higher blood pressure, weight gain, elevated stress hormone levels, and other things that will detract from not just your athletic performance, but also your general health.

10 SMILE.

Some of you just did a double take on that one. Smile? Yeah, have a good time. Exercise, especially when youre training for a specific goal, can be such a dead-serious stretch of time. We forget that its supposed to be fun. Get out there with some friends. Be intense if it ups your game, but at least enjoy the intensity. Exercise should be the most fun part of your day. Period.

What If You Still Get Hurt?

And you will. Even for the most diligent user, injury-prevention techniques arent foolproof. Every active person has aches and pains and things worse than that. And I hate to say it, but simple bad luck stalks us all. When pain strikes, this book will help you figure out whats wrong, what you can do to alleviate your problem using home-based remedies, and when to see a doctor. But before we start talking about maladies and remedies, theres one more piece of advice I need to give you.

Its the most important advice in the book, in my opinion.

If you get hurtKEEP MOVING!

What does that mean?

An injury does not grant you a vacation from fitness or exercise. You must continue to work out even if you need to rest another body part so it can heal. There are specific reasons for this, reasons that Ive learned firsthand in my experience as a doctor and an athlete. There are also smart ways you can keep exercising without aggravating the body part thats hurt.

But first, the why:

There are several good reasons, but the first is based in science. More and more, doctors are moving away from the rest recommendation and encouraging injured patients to engage in physical activity. Im one of them. Take osteoarthritis, for example, the most common form of arthritis that affects almost everyone over the age of 60. Usually when a patient had a flare-up, the prescription was rest and medication. Now studies have shown that weight loss combined with exercises that build up muscle to help support and improve joint function boosts patients quality of life better than medication alone. Increased strength around an injured joint gives support to that joint. Regular activity helps replenish lubrication in the joint. As I said before: You can control pain with strength.

Theres more.

Remember how I blew out my knee in med school? It kept me sidelined for a long time. And Id never been sidelined before. I believe that the feel-good neurotransmitters secreted during exercise, like serotonin and dopamine, are very much like drugs, and exercise is one of our healthiest drugs. So when its taken away, it can be clinically depressing for people. Thats exactly how I felt when I hurt my knee and couldnt exercise.

Thats why I believe, as a doctor and an athlete, that when youre hurt, total rest and staying off it are not just unwise, theyre medically unhealthy.

Think about it: What happens when you cant do any physical activity?

 YOURE BORED. Your mind drifts into negativity. The research showing a positive mind-body connection through exercise is undeniable, so much so that exercise is often referred to as a natural antidepressant. Ive noticed myself that young athletes in school have poorer academic performance when theyre injured. More time on your hands isnt always a good thing.

 YOU NO LONGER GET YOUR REGULAR DOSE OF THE FEEL-GOOD NEUROTRANSMITTERS. Besides the pain of the injury, you simply dont feel as good as you normally do.

 YOUR BODY ATROPHIES. And not just your kinetic chain. The heart is a muscle, and like any other muscle, if you take 4 weeks off to rest, that muscle atrophies and your cardiovascular condition deteriorates. Youll have a lot of work to do to get back to where you were (hence the old maxim Its easier to stay in shape than to get in shape).

 DEPRESSION SETS IN. Ive felt it. I had surgery to fix the ACL, and aside from it being a painful experience that I hope is never repeated, the more than 6 months of rehab and only gradually being able to get back to the sports I loved was mental torture.

It was also enlightening.

You need to keep moving to fight all those negatives I just described. If you do, youll keep some of your conditioning. Youll get your dose of neurotransmitters. Youll feel better. Youll be more positive. And youll learn that no injury is the end of the world.

So, How Do You Exercise While Injured?

You do what I call dynamic rest. That means two things.

One, rest and rehab. Lay off the injured body part and do what you need to do to get it back to health. That could mean using specific remedies in this book or following something prescribed by a doctor youve seen, like targeted physical therapy or exercises.

And two, be dynamic, stay in motion as all this rest and rehab goes on. Thats the trick. Heres how:

 FIND AN ACTIVITY THAT DOESNT INTERACT WITH THE INJURY YOU HAVE. If you sprain your ankle, for example, do something that doesnt load your ankle. Hit the pool. Hit the upper-body weight training hard. Bad knee? Same concept. Whatever your injury, find its opposite counterpart and work it. Bad shoulder or elbow? Run and do lower-body plyometrics. And heres a big one: Bad back? Simply move. Walk. Shuffle if you have to. Resting a bad back only deconditions the muscles and makes your back weaker. No matter what body part hurts, find something that doesnt aggravate it, and do not do complete rest.

 GO HARD. Whatever your alternate activity is, up the intensity. This will get your heart pounding and your lungs heaving and keep your cardiovascular system in shape. Heck, it might even improve it. Itll also release those giddy neurotransmitters and youll be the happiest hurt person on earth.

As you can see, injuries can hurt you, but they dont have to halt you. Knowledge is your best friend. And when it comes to treating injuries, theres a lot of half-baked information out there. The rest of the book is designed to deliver the good stuff, the accurate, medically sound, time-proven ways to help you heal and get you back to doing what you love most.

Exercise is one of the most important things we have for pursuing lifelong health and happiness. Its real preventive medicine. It doesnt just make you feel good. It keeps you from feeling bad. Dont let anyone or anything take that away from you.
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Mile 18 of the Hawaiian Ironman, feeling alive and on the brink at the same time.
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Biking the Hawaiian lava fields at 130 degrees Fahrenheit.
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If Im ever having a tough day, I look at this pic.
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With my brother Jamie after finishing the Hawaiian Ironman.
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Strength-training class in Times Square!
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