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FOREWORD by ROBERT LIPSYTE


Science bored me in high school and scared me in college. But then around noon on April 16, 1962, in a dank clubhouse at the old Polo Grounds in New York, it suddenly became exciting and relevant. Jay Hook drew a diagram to show me why a curveball curves.


Not that I fully understood. I was a 24-year-old New York Times sportswriter and former English major. Hook was a 26-year-old right-handed pitcher for the New York Mets and an engineering graduate of Northwestern University. He was also a member of the American Rocket Society. The intricacies of Bernoulli’s law, which he was explaining, were over my head. But Hook was a patient teacher and he was trying to distract himself; that day’s game against Houston had been postponed by rain, and Hook would get the chance again the next day to register the very first win for what would be baseball’s worst team.


He told me that the principles behind the curveball were the same as those that kept an airplane aloft. He talked about air pressure and boundary layers. “This is really quite simplified,” he said apologetically. He was smiling when he said, “Just because you understand Bernoulli’s law doesn’t mean you can apply it effectively.”


Hook was primarily a fastball pitcher, and his own curveball was hittable. He didn’t win that next day, but a week later, in Pittsburgh, he did get credit for the first victory in Mets history. By that time, my story about him and Bernoulli, along with his diagram, had appeared and he was known in New York as the thinking fan’s pitcher. I got more credit than I deserved for my science erudition.


But my interest was now piqued in the science of sports, which was just beginning to become an aspect of intelligent coverage of athletics. Over the next 40 years, we started writing about atmospheric conditions in yacht racing and the bone structure of racehorses. There were stories about the importance of the spiral to maintain stability in a long pass in football and about brain damage to boxers. The athletic version of the Cold War—the Olympic rivalry between the Soviet Union and the United States—put a spotlight on the emergence of sports medicine, from orthopedic repair to chemical performance enhancement.


I wish I had been more sophisticated about drugs in the 1970s. While I was aware of “greenies,” the amphetamines that baseball players popped like candy, it was years before I realized the impact of steroids on football and track-and-field events. I can remember looking at all the “backne,” those splashes of pimples on football players’ shoulders and backs, and wondering if the equipment was chafing their skin. The few times I asked, I got nasty replies that would now be ascribed to ’roid rage.


By the 1980s, most professional and big-time college teams had psychologists, nutritionists, and weight-training specialists, along with more and more doctors with prescription pads. By the 1990s, the technology was NASA-grade, from hand-eye training machines at Olympic prep sites to the heart-and-lung monitors the bike racers wore. Every sportswriter needed to know as much about fast-twitch versus slow-twitch muscles as about the Curse of the Bambino.


Of course, by the 21st century, the Curse was part of the science story. Babe Ruth’s single-season and career home run records were again broken, this time by players suspected of steroid use, and that became the focus of a larger discussion of performance enhancement in sports and in the larger society. Athletes were undergoing Lasik surgery to improve their eyesight, as well as complex regimens of supplements and injections of anesthesia before a game. Why was that different from men using Viagra and opera singers taking beta-blockers to overcome stage fright and school kids being dosed with candy-flavored meds to keep them calm and focused? Weren’t steroids, human growth hormone, and EPO logical extensions? Was science leading us into a “post-human” era?


The chance to talk sports with chemists, biologists, physicists, and neurologists was fascinating, but sometimes depressing. Most of this was, after all, junkie science, the search for better ways to cheat through drugs. I yearned for something more positive, another shot of Bernoulli.


Then, around noon on January 14, 2001, in a garage outside Charlotte, North Carolina, I became as excited as I’d been back in the Polo Grounds almost 40 years earlier. I was doing research in preparation for covering NASCAR in my New York Times sports column, and a young mechanic, noting my interest, showed me a square piece of aluminum with holes. It was a so-called restrictor plate, placed between the carburetor and the intake manifold to reduce the flow of air and fuel into the engine’s combustion chamber. It was used in super-speedway racing to reduce horsepower and speed. It had been mandated for safety, but many drivers thought that because it made passing more difficult, it led to closer racing and more crashes.


For me, it was Bernoulli time again; I didn’t understand all the science, but it led me to find out more—about torque, fuel consumption, wind-tunnel testing, and the growing call for head and neck restraints. After covering NASCAR for several years, I wrote a novel for teenagers about stock car racing, Yellow Flag, which gave me an excuse to spend even more time in the garage and the pits, talking technology.


I wish I had had some version of this wonderful book to refer to through the past 40 years—enriching games, answering questions. I’m sending a copy to my first successful science teacher, Jay Hook, who went on to pitch in 160 games over eight big-league seasons from 1957 to 1964, winning 29 and losing 62 for the Cincinnati Reds and the Mets. He then went into industry before starting a third career as a professor at Northwestern. Several years ago, after retiring from academia, Jay asked me for a copy of that story I had written about him in 1962; he couldn’t find it, and he wanted his grandchildren to know he wasn’t just a science geek.


I sent him the story and we laughed about legendary manager Casey Stengel’s comment about it, which all sports scientists should keep in mind. When Stengel read the story the next day, he shook his head and said, “If Hook could only do what he knows.”



















INTRODUCTION


The ancient Greeks and Romans played sports with gusto, and the modern human being is no less an enthusiast. But unlike sporting contests of yore, science and technology now play more prominent roles even in those sports that have seemingly remained unchanged. Behind the thrown ball and churning legs lie such scientific fields as fluid dynamics and biomechanics. Technology is critical for speed in cycling, protection in football, performance measurement in every sport, and so much more.


Why a Curveball Curves is designed for both the player and the fan. The player who understands the science and technology involved in sports is a better-prepared athlete. Likewise, the spectator can grasp more subtle nuances of competition and better appreciate the effort that goes into an individual sport. Here, practitioners of individual sports, whether they are athletes or coaches, examine the science in their game.


Why a Curveball Curves reflects the wide-ranging interest of POPULAR MECHANICS magazine and its editors in many different forms of athletics. Some of the stories have appeared in the magazine, while other essays were written for this book. But if POPULAR MECHANICS can be said to have a favorite sport, it would be baseball, as that game has received the most attention in its pages. The magazine has a long-lasting relationship with Jim Kaat, an ex-major-league pitcher and television broadcaster, who authored a number of essays that appear in this book. Likewise, physics Professor Peter Brancazio of Brooklyn College, author of a book called Sport Science, has served the magazine as a longtime scientific advisor regarding the spins and trajectories of baseballs, footballs, basketballs, and moving objects in general.


Other luminaries who have penned their own stories include the clutch football kicker Matt Bahr and baseball legend Lou Piniella. Coaches often offer insights that surpass those of the athlete. Dr. Joe Vigil brings 30 years of experience coaching the marathon, his most famous pupil being Deena Kastor, who won a Bronze Medal in the Athens Olympics in 2004 and continues to rack up distance-running awards around the globe. Likewise, Bob Bowman coached Olympic swimmer Michael Phelps to a trunkful of medals. Jeff Huber served as an Olympic diving coach in both 2000 and 2004. When the seasons change and water turns to ice, veteran skating coach Laura Stamm comes in and gets feet moving faster. These firsthand accounts are supplemented by journalists writing on a range of sports that includes bowling, boxing, hockey, skiing, soccer, and tennis. Equally important are reports on behind-the-scenes trends in training involving vision, hydration, and lactic acid, to name just a few. And a cautionary note is sounded regarding gene doping and its potential to threaten the integrity of all sports, much as illegal drug use did before it.


So, whether you are minutes away from competing as a player or moments away from watching your favorite team, Why a Curveball Curves will make you love sports even more—and may even make you a better athlete.





Frank Vizard
Editor
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START WITH THE EYES


by STEPHEN A. BOOTH
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SEE THE BALL, HIT THE BALL. THAT’S THE MANTRA COUNTLESS YOUNG ATHLETES HAVE HEARD FROM GENERATIONS OF COACHES. ALTHOUGH MOST TRAINING IN SPORTS INVOLVES PHYSICAL REGIMENS LIKE BATTING STANCE, OR MUSCULAR COORDINATION SUCH AS SHIFTING WEIGHT, EXPERTS NOW STRESS THE IMPORTANCE OF EXERCISING AND TRAINING ANOTHER SET OF ORGANS— THE EYES.





Much is made of what’s called hand-eye coordination, and while it seems to come naturally to some people, the visual component is teachable and trainable—for adults as well as children. That’s the message from authorities such as the American Optometric Association (AOA), as well as optometric specialists at sports training clinics such as the well-regarded Frozen Ropes baseball franchise. Their advice and training techniques can benefit those who play golf, tennis, soccer, hockey, and other sports besides baseball, although most research has focused on the latter.


“How many times have your players just missed catching a ball by inches?” asks Dr. Howard Bailey, a partner in Frozen Ropes’ vision-training program. “Remember the great players who were not fleet of foot, but seemed to be in front of the balls hit to them. They got a jump on the ball, or to put it another way, they had fast recognition/release skills.”


The body goes into motion only after it receives a visual cue from the eyes to the brain, says Bailey. “If a fielder has an 11.5-second speed in the 100-yard dash, he would gain 27 inches traveling 30 feet by reducing his recognition/release time by 25 percent. Imagine how this training would benefit base stealing, running down fly balls, or any other action that requires moving to a spot to complete a play.”


IMPROVE YOUR VISION


Improving one’s visual skills for sports begins with a visit to an optometrist for a thorough eye examination, the AOA advises. An optometrist with expertise in sports vision can not only prescribe the right eyeglasses or contact lenses, but also can design a vision therapy program for a specific sport.


There are several components in maximizing vision for sports. These include dynamic visual acuity, or the ability to see objects clearly when you or they are moving quickly. Visual concentration, the ability to screen out distractions and stay focused on a target, is also important. “When you commit an error on an easy ground ball or miss a short putt, it may be that you are distracted by things that are happening around you,” the AOA says in its report on vision skills for sports. “Our eyes normally react to anything that happens in our field of vision . . . spectators, other participants, and even the wind blowing leaves on an overhanging branch.”


Eye tracking, the discipline of following objects with minimum head motion, is an ability that helps players stay balanced and react to situations quickly. Eye-hand-body coordination, a term that describes how the hands, feet, and muscles respond to the information gathered through the eyes, affects timing and body control. Visual memory, the ability to process and remember a fast-moving, complex picture of people and things, also aids in fast action. “The athlete with good visual memory always seems to be in the right place at the right time,” notes the AOA.


Visualization is another technique that can help your performance, reports the AOA. This involves seeing yourself in your “mind’s eye” while your eyes are actually seeing and concentrating on something else, usually the ball. Equally as important as visualization is peripheral vision, which focuses on seeing the action around you. Much of what happens in sports does not happen directly in front of you, so it’s important to increase your ability to see action to the side without having to turn your head. Other important functions that can be learned or can be improved with training include visual reaction time and depth perception (also called stereo acuity). The former is the speed with which your brain interprets and reacts to an opponent’s action—say, in returning a tennis serve. The latter concerns your ability to accurately and quickly judge the distance between you and other objects. If you consistently over- or underestimate the distance to your target, poor depth perception may be at fault.


ADJUSTING YOUR VISUAL MECHANICS


Just as baseball players can make mechanical adjustments to their swing, it’s possible to adjust their visual mechanics as well. That’s the contention of Tony Abbatine, director of national instruction for the Frozen Rope’s Training Centers and the chain’s medical advisor on vision. Since 1992, Frozen Ropes’ researchers have studied the differences between the visual functions of pro baseball players and the general population, testing some 1,500 major- and minor-league players.


Among other conclusions in Frozen Ropes’ white paper on the subject is that pro players have better visual acuity and depth perception than other people. They also have better contrast sensitivity, the ability to track a white ball against the stands or against a cloudy sky. There’s more to it, though, than natural ability, according to the researchers. “Although visual acuity, stereo acuity, and contrast sensitivity are important to baseball excellence, they alone are not enough to make a major league player,” the researchers concluded. “In order for a player to be successful, he must learn to integrate and master these visual functions while playing in a game.”


That means visual memory is important—“an object’s representation is stored and its memory recalled for future similar tasks. A superior player must use visual functions to quickly and properly identify the fine details of an object (such as a pitch or a fly ball), in order to produce a mental image of the object and allow for correct identification the next time an identical or similar object is seen. This may be important in recognizing the spin of the ball as it leaves the pitcher’s hand or the movement of the pitch as it moves along its initial trajectory.”


To that end, Frozen Ropes has developed a vision-training computer program called “Scope and Rope” that’s used by professional baseball players as well as the youngsters among its clients. It is composed of two different visual exercises to challenge pitch recognition and visual motility, both of which the company contends are trainable.


TRAINING NOTES


by FRANK VIZARD
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BRAIN OVER PAIN


Pain is all in your head. You might argue against this point the next time you finish a workout and your muscles feel sore. But according to neuroscientists who study the brain, the pain is actually in your head—more specifically, in an area of the cortex called the somatosensory strip. Each part of the body is represented on the strip, and each section on the strip is sized according to its relative sensitivity. Electrical signals from the muscle nerves activate the appropriate section of the strip as a warning signal that the body is overexerting itself. Endomorphins released by the brain block the incoming signals and allow the body to continue to function.


This relationship between the mind and athletic performance is coming under increasing scrutiny by scientists and has been explored in films like IMAX’s Wired to Win: Surviving the Tour de France. Dr. Martin A. Samuels, a professor of neurology at Harvard Medical School who served as a science advisor on the film, believes that the mind can be used to regulate pain. “You don’t need pills to reduce pain,” Samuels says. “You can do it inside your head.”


Samuels cites the ability of athletes to focus on the activity at hand and put pain in the background. This ability seems to come with training, Samuels says, as initial pain warnings are subsumed with experience gained by repetitive motion. “Muscle memory,” as it is sometimes called, is located in the cerebellum rather than in individual muscles. “While clearly there is a genetic capacity that gives us a ceiling we can’t go beyond,” Samuels says, “hard work and training trumps genetics for most of us. The key to success is in your brain.”


LACTIC ACID: YOUR NEW FRIEND


So it turns out lactic acid got a bum rap. For years, lactic acid was condemned as being your worst enemy. Now it turns out to be your best friend.


Anyone who’s ever exercised knows what lactic acid is. It’s what makes your muscles burn and cramp up. The theory went something like this: Lack of oxygen to the muscles leads to a buildup of lactic acid that leads to muscle fatigue.


Wrong. According to groundbreaking research done in 2006 by Dr. George A. Brooks, a biology professor at the University of California, Berkeley, lactic acid is not a debilitating waste product but a source of fuel. Muscles produce lactic acid from glucose, and they burn it for energy. The lactic acid is used as fuel by mitochondria, the energy-producing power plants inside cells.


So why are you experiencing pain? It’s because your muscles haven’t learned to burn lactic acid very well. Training helps your muscles convert the lactic acid into fuel more efficiently. In time, the pain goes away as your body adapts. That soreness you experience days later isn’t from lactic acid, which dissipates within an hour after you stop exercising. More likely, it’s due to minor muscle tears.


Still, despite the mix-up, coaches managed to instruct athletes to do the right thing even if it was for the wrong reasons. Coaches knew that performances improved when athletes worked on their endurance. As it turns out, endurance training increases the mitochondrial mass, allowing muscles to burn lactic acid better and longer.


As for the scientists, they now know what coaches suspected.
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Tyson Gay falls during the first quarterfinal heat of the men’s 200 meter race at the U.S. Olympic Track and Field trials in 2008.


SOLDIERS LOVE KETTLEBELLS


In an age of fancy, high-tech gym equipment, some of the toughest guys in the world are embracing old-fashioned kettlebells as their workout gear of choice. Frontline soldiers, including elite U.S. Navy SEAL teams, are using kettlebells to stay in shape. Developed centuries ago in Russia, kettlebells look like cannonballs with handles, and they come in a range of weights from nine to 106 pounds. And while their portability may make them attractive to soldiers on the move, that’s not the reason they’re popular. Kettlebells are at the heart of a training regimen based on repetition that makes you strong but bulk-free. Big muscles, it turns out, are less useful in combat where quick movement, speed, agility, and flexibility more often come into play, particularly in rugged, hostile terrain. As one kettlebell-swinging soldier put it, combat is about moving explosively for four to ten feet with what amounts to a small child on your back. What’s more, no one on the battlefield asks to see the size of your biceps—strong cores are much more useful for carrying packs and ammo—and you rarely have to bench-press anything. Quick workouts with kettlebells are keeping soldiers at peak strength. The most avid fans of kettlebells enter competitions called Girevoy Sport, after the Russian word for kettleball—girya.
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TEMPERATURE PILL IS A LIFESAVER


It sounds like something out of a science-fiction film, but for athletes prone to potentially life-threatening attacks of heatstroke and dehydration, their first line of defense may be an ingestible temperature pill that monitors internal core body temperature and alerts athletic trainers in the event of trouble.


The CorTemp pill, made by HQ Inc. of Palmetto, Florida, is about the size of a multivitamin. An athlete takes the pill a few hours before engaging in an activity, so the pill has time to settle into the lower intestine, where the most stable internal core body temperature readings can be measured. Inside the pill is a temperature-sensitive quartz crystal oscillator, whose vibrations transmit frequencies that are relative to core temperature within the body. Powered by a tiny battery, electronic components transmit the pill’s frequencies harmlessly through the body to a handheld data recorder that converts the signal to digital temperature format. The pill stays in the body on average between 24 and 36 hours before being eliminated.


The CorTemp pill is registered with the U.S. Food and Drug Administration (FDA) and works on a low-powered frequency suitable for use in humans. Readings from the pill are easily taken on the sidelines by athletic trainers who hold a data recorder close to the small of an athlete’s back. The pill’s signal can be transmitted long range up to a 300-foot line-of-sight distance, and multiple athletes can be monitored on a personal digital assistant (PDA) from the sidelines.
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The CorTemp pill, which has already been widely adopted in football, where intense summer workouts are common, has been credited with heat-stress interventions even among players who exhibited no symptoms. Pro football and collegiate teams are especially sensitive to this issue after Minnesota Vikings offensive lineman Korey Stringer and University of Florida fullback Eraste Autin died of heatstroke in 2001 during a preseason practice.


The CorTemp ingestible temperature pill is based on technology developed for the National Aeronautics and Space Administration (NASA) to monitor astronauts aboard space shuttles. John Glenn, for example, used one for his return to space at the age of 77 in 1998.


CAN TOO MUCH WATER KILL YOU?


Drink plenty of water to avoid dehydration. That’s what athletes have been told for years. But under certain circumstances, that very advice can kill you. The problem is called hyponatremia, a condition that occurs when blood-sodium levels drop dangerously low during intense exercise. If left untreated, hyponatremia can be fatal.


The athletes most susceptible to hyponatremia are those in endurance activities and who are tempted to consume excessive amounts of water or sports drink. Marathon runners clocking slow times of over four hours, for example, are often cited as being vulnerable as they may add four to eight pounds by the end of the race, all of it from fluids. Elite marathon runners may spend less than 30 seconds drinking over a two-hour period. Because the kidneys cannot excrete excess water during intense exercise, the extra water moves into their cells. This process becomes particularly dangerous when the water moves into brain cells, which have no room to expand. These engorged brain cells press against the skull and compress the brain stem, which controls breathing, with possibly fatal results.
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These findings, first reported by the New England Journal of Medicine, make the issue of hydration more complex than ever. At the other end of the scale, dehydration can lead to heat exhaustion and heatstroke; the latter is responsible for the deaths of a number of gear-laden football players practicing in late-summer workouts in recent years. Many of those fatalities were among high-school players, and doctors note that the young often do a poor job of keeping themselves hydrated. The American Council on Exercise suggests drinking 8 ounces of water a half hour prior to a 60-minute workout, 4 to 8 ounces every 10 to 15 minutes during exercise, and another 8 ounces within 30 minutes of finishing. This last bit of water intake may be the most important to remember, as studies have shown that players often don’t replenish the fluids they’ve lost before the next practice session begins, thereby increasing their susceptibility to heat injury. Symptoms of heat stress can include pale color, bright red flushing, dizziness, headache, fainting, vomiting, and feeling hot or cold. Changes in performance or personality also are warning signs.


As for marathoners, sip while you run, advise doctors. If you stop to drink a couple of cups, you’re drinking too much.


WILL GENE DOPING CREATE A SUPER-ATHLETE?


by FRANK VIZARD
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IT STARTED WITH THE IDEA OF DEVELOPING A GENETIC TEST FOR ATHLETES WHO MAY BE SUSCEPTIBLE TO HYPERTROPHIC CARDIOMYOPATHY (HCM), A POTENTIALLY DEADLY HARDENING OF THE WALLS OF THE HEART THAT IS RESPONSIBLE FOR AS MANY AS ONE-THIRD OF SUDDEN-DEATH CASES AMONG ATHLETES UNDER 35. THEN CAME THE LAW OF UNINTENDED CONSEQUENCES COMMONLY REFERRED TO AS “BLOWBACK.” THE LEAP FROM A DNA TEST FOR HCM TO A GENETIC TEST THAT MIGHT INDICATE ATHLETIC POTENTIAL IN A SPECIFIED SPORT WAS A SHORT ONE.





Genetic Technologies Corporation, based in Australia, now offers, for a small fee, a genetic test for the ACTN3 gene that encodes a protein found in fast-twitching muscle fibers crucial to sprinters and other power athletes. Conversely, the presence of two copies of an ACTN3 mutation called R577X means the protein is not produced, perhaps indicating that endurance-oriented sports may be a better calling for the athlete being tested. Other researchers link a gene associated with angiotensin converting enzyme (ACE) to endurance abilities.


Whether testing for the presence of a particular gene proves effective remains to be seen. But in the short term, the presence or lack of ACTN3 and any other sports-related genes that will be discovered will certainly be among the data that coaches use in training athletes, particularly those at elite levels where even the smallest edge can be the difference between winning and losing.


GENETIC MANIPULATION


The real test may come when DNA testing is harnessed to gene therapy to produce athletes whose abilities are enhanced to their highest degree. The World Anti-Doping Agency (WADA) has already placed such gene doping on its list of prohibited substances and methods, even before any evidence of its existence. With gene manipulation already being done in animals, the worry is that a genetically enhanced super-athlete who is able to run faster, jump higher, and throw farther is not far behind. WADA views gene doping as an inevitability to be practiced by unscrupulous labs of the BALCO (Bay Area Laboratory Cooperative) variety that rocked Major League Baseball by supplying illegal steroids to players.


Most misused drugs in sports are originally created to treat diseases and are considered groundbreaking when developed. Gene therapy represents a giant step forward in the treatment of illnesses, but gene doping could also threaten the integrity of all sports.


Gene doping is simple in theory and not beyond the ability of many of the well-trained people in labs all over the world, noted Dr. Theodore Freidmann, chairman of a WADA panel on gene doping, in a 2005 interview. The technology is evolving very rapidly. Scientists have already experimented with genes that produce insulin-growth factor (IGF-1) to help muscles grow and repair themselves. In these experiments genes are injected using a harmless virus as a carrier. The virus penetrates the cell and delivers its genetic payload. The added genes allow the body to produce more IGF-1 than it would normally, thereby speeding the healing of damaged muscles or strengthening weakened knees and other joints.


For athletes already injecting EPO (Erythropoietin) to enhance performance, gene doping would be the next logical step. Instead of injecting EPO, they would inject themselves with the gene that would allow the body to naturally produce more oxygen-carrying red blood cells to increase muscle endurance.


THE RISKS OF GENE DOPING


Gene doping is not without difficulties and risks. Newly inserted genes have to be able to produce the right amount of extra product at the right time to be effective. For example, after undergoing gene therapy, some French boys suffering from an extreme immune deficiency developed leukemia because the delivery system used to target the human cells was about as precise as a shotgun and adversely affected nontargeted cells. And unlike drugs that can be washed out of the body, gene doping can permanently alter the body’s cellular structure and may have consequences that don’t become evident for years.
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Canadian sprinter Ben Johnson, a two-time Bronze Medal winner in the 1984 Olympics, won the Gold Medal for the 100-meter dash in the 1988 Olympics. After the win, he tested positive for steroids, and his Gold Medal and Olympic title were rescinded.


TESTING FOR GENE DOPING


From WADA’s perspective, the question now is whether gene doping can be detected. The organization already has a half-dozen research projects under way that use a variety of methodologies. One approach is to measure the effect of gene doping on red blood cells just as is done in drug testing. Another approach is to examine the effect of newly added genes on other nearby genes in the hope that an overall pattern or signature can be detected when gene doping occurs. Researchers also think full body scans like those used in magnetic resonance imaging can be developed to search for unusual genetic manifestations.


Whether gene doping can alter the competitive balance in sports remains to be seen, but if the history surrounding drug doping is any indicator, some unscrupulous athlete or lab is soon likely to embrace the possibility of a competitive advantage offered by gene doping.




DRUGS AND THEIR ABUSES


AMPHETAMINES: Commonly used as a stimulant in the treatment of attention-deficit disorder, Parkinson’s disease, and narcolepsy. Some athletes take them to build muscle mass, increase endurance, recover more quickly from injury, and stay awake. Long-term abuse includes a weakened immune system, heart problems, and liver, kidney, and lung damage.


ANDROSTENEDIONE: “Andro” is an anabolic steroid that boosts the production of testosterone to build body mass and improve strength and endurance. Side effects in women are development of male characteristics (deepened voice and male-pattern baldness); in men, diminished sperm production, shrinkage of testicles, and enlargement of breasts; for both genders, an increased risk of heart attack or stroke from a lowering of “good” HDL cholesterol.


DARBEPOETIN: Used to treat kidney failure and cancer patients in chemotherapy. This peptide hormone boosts production of red blood cells that carry oxygen to the muscles, thereby increasing endurance levels. The most frequently reported serious adverse reactions are thrombosis, heart failure, sepsis, and cardiac arrhythmia.


DEHYDROEPIANDROSTERONE: DHEA is an anabolic agent used to treat a wide variety of illnesses ranging from cardiovascular disease to obesity. Some athletes use it to reduce body fat and promote muscle growth. Side effects may include stunted growth in teens, palpitations, extensive growth of body hair, hair loss, and liver damage.


DIURETICS: Used in weight-reduction programs. Athletes take these masking agents to flush steroids from their systems because the drug increases urine production. Side effects may include palpitations, muscle cramps and weakness, incontinence, kidney damage, and impaired hearing.


EPHEDRINE: Found in cold and allergy medicines, ephedrine is a stimulant that makes the heart beat faster, used to reduce fatigue and boost performance during short bursts of effort. Adverse reactions include dizziness, gastrointestinal distress, chest pain, seizures, and heatstroke.


ERYTHROPOIETIN: EPO is a peptide hormone used to boost the red blood cell count of cancer and AIDS patients. In an athlete, this synthetic version of a naturally occurring hormone increases aerobic capacity and muscle endurance. It also causes circulatory strain as well as clotting in smaller blood vessels.


HUMAN GROWTH HORMONE: This peptide hormone is used to help stunted children grow normally. Athletes can use it to build muscles, reduce body fat, and aid in recovery from strenuous workouts. Side effects may include arthritis-like symptoms, diabetes, abnormal growth of bones and internal organs, hardening of the arteries, and high blood pressure.


INSULIN: Diabetics use insulin to control blood-sugar levels, but athletes can use it in conjunction with steroids to build muscle and increase endurance and stamina. Possible side effects include weight gain, hypoglycemia, and sudden drops in blood sugar that can lead to a potentially fatal coma.


METHAMPHETAMINE: Used to treat obesity and attention-deficit disorder, “speed” can increase an athlete’s level of alertness. Side effects can include high blood pressure, damage to blood vessels in the brain, hyperthermia, hypertension, and cardiovascular collapse.


MODAFINIL: Used to treat narcolepsy, it can also be used to increase alertness. Side effects may include depression, loss of muscle strength, lung problems, amnesia, and asthma.


NANDROLONE: An anabolic agent used to treat wasting diseases and build muscle mass in HIV-infected patients, it can also be used to increase muscle mass and strength in athletes. It occurs naturally but only in tiny quantities. Side effects may include liver damage, sterility, baldness, breast enlargement in men, and male characteristics in women.


NORANDROSTERONE: Found in nutritional supplements, it can be used to build muscle mass and increase strength. Side effects may include liver damage, sterility, baldness, breast enlargement in men, and male characteristics in women.


STANOZOLOL: Used to treat an episodic swelling condition called hereditary angioedema, it can also be used to increase strength and recover more quickly from workouts. Side effects may include liver damage, sterility, baldness, breast enlargement in men, and male characteristics in women.


TESTOSTERONE: Used in the treatment of conditions ranging from impotence to HIV, synthetic versions of the male sex hormone increase strength and muscle mass in athletes. Side effects may include liver damage, sterility, high blood pressure, shrinkage of testicles, enlarged prostate, breast enlargement in men, and male characteristics in women.


TETRAHYDROGESTRINONE: Nicknamed “The Clear,” THG is a synthetic anabolic steroid that helps build body mass and improves strength and endurance; side effects are the same as synthetic testosterone. Unlike other anabolic steroids, which are pharmaceuticals intended for veterinary or human use, THG has never been approved for any medical indication.







TOP ELEVEN DOPING SCANDALS




[1] TOUR DE FRANCE: The world’s most famous bicycle race has been tarnished by the seemingly never-ending association of riders with performance- enhancing drugs in 1998, 2002, 2004, 2006, and 2007. In 2012, Lance Armstrong, who had won seven consecutive times from 1999 to 2005, was stripped of those victories and banned for life from competition after a report disclosed that he used performance-enhancing drugs. Armstrong had always vehemently denied the allegations of his doping, but once the facts came out, he came forward to confess that he had started taking performance-enhancing drugs in the mid-1990s and that his “cocktail” of choice was banned testosterone, EPO, and transfusions using his own tainted blood.


[image: ]


Lance Armstrong came forward to confess after allegations of widespread doping in the Tour de France became public in 2012.


[2] EAST GERMANY: An Olympic powerhouse in the 1970s and 1980s, the former Communist nation doubled its Gold Medal count from 20 to 40 in just four years. After the fall of the Berlin Wall, it was revealed that athletes often were unknowingly doped starting as young as thirteen.


[3] 1983 PAN-AMERICAN GAMES: A surprise test for steroid use nailed American triple Gold Medal winner Jeff Michaels as well as other weightlifters. Michaels was stripped of his medals. Dozens of other athletes withdrew from the competition, heralding the modern age of drug testing.


[4] THE BALCO AFFAIR: In 2003, an anonymous track-and-field coach leaked the names of athletes using the steroid THG and provided a used syringe to the U. S. Anti-Doping Administration (USADA). The leak led to the BALCO affair, the conspiracy to provide previously undetectable steroids to athletes in many sports, most notably in baseball and track-and-field events. Top athletes fell under suspicion, and some were suspended from their sports when urine samples were found to have traces of THG.


[5] BEN JOHNSON: The Canadian sprinter narrowly edged out Carl Lewis in the 100-meter dash for the Gold Medal in the 1988 Seoul Olympics but then tested positive for steroids, heightening concern about the use of drugs in sports. Johnson was disqualified.


[6] MAJOR LEAGUE BASEBALL, 1998: Mark McGwire admitted to the then-legal use of andro after breaking the single-season home run record in 2001, while Barry Bonds broke McGwire’s record and passed Hank Aaron on the all-time list under a cloud of suspicion that now pervaded the sport. In December of 2007, the Mitchell Report named 89 players that had ties to performance enhancing drugs and hormones. Senator George Mitchell was appointed by MLB commissioner Bud Selig in March of 2006 to investigate the use of performance enhancing drugs in professional baseball. Among the players named in the report that allegedly used or had ties to PED use were superstars Barry Bonds and Roger Clemens. The report led to a stricter drug policy that enforces a 50 game suspension for a first time violation, 100 game suspension for a second violation and a lifetime ban for a third violation. Notable players that have been suspended have been Rafael Palmeiro and Manny Ramirez. In 2012, All-Star Game MVP Melky Cabrera, who was leading all of baseball with a .346 batting.


[image: ]


[7] CHINA’S SWIMMERS: Between 1990 and 2000, 40 Chinese swimmers failed drug tests, triple the number of any other country.


[8] THE WHISKEY TEST: Irish swimmer Michelle Smith came out of nowhere to win three Gold Medals and one Silver Medal in the 1996 Atlanta Olympics while also managing to evade drug testers. Caught at home in a surprise test, Smith used alcohol to tamper with her urine sample and got a four-year suspension.


[9] CROSS-COUNTRY SKIING: EPO and steroids joined ski wax in the kits of competitors in the 2001 World Nordic Championships and at the 2002 Salt Lake Olympics, where several athletes tested positive for banned substances and were stripped of their medals.


[10] NANDROLONE: By 2005, it achieved status as the most widely used steroid in athletics, but occassionally its use may be inadvertent as it is found in improperly labeled diet supplements, energy drinks, and vitamins.


[11] MAJOR LEAGUE BASEBALL, 2013: In 2013, two former league MVPs, Alex Rodriguez and Ryan Braun, were among 14 major and minor league players suspended by Major League Baseball for obtaining performance-enchancing drugs from an anti-aging clinic in Florida. Rodriguez was banned for 211 games and Braun 65, while the remaining 12 players got 50 game suspensions. All but Rodriguez, who appealed, accepted their suspensions.
















OEBPS/Images/026.jpg





OEBPS/Text/nav.xhtml




	Contents





		Cover



		Title Page



		The Contributors



		Foreword by Robert Lipsyte



		Introduction



		Chapter 1: Training



		Chapter 2: Baseball



		Chapter 3: Basketball



		Chapter 4: Bowling



		Chapter 5: Boxing



		Chapter 6: Lacrosse



		Chapter 7: Football



		Chapter 8: Golf



		Chapter 9: Hockey



		Chapter 10: Running



		Chapter 11: Skiing



		Chapter 12: Soccer



		Chapter 13: Swimming & Diving



		Chapter 14: Tennis



		Photography Credits



		Copyright











	

						Cover



						Title Page



						Copyright



						Contents



	







OEBPS/Images/014.jpg





OEBPS/Images/024.jpg





OEBPS/Images/029a.jpg





OEBPS/Images/tp.jpg
REARST BOOKS

Fougushotng





OEBPS/Images/023.jpg





OEBPS/Images/021.jpg





OEBPS/Images/020.jpg
X ok ok k%

amazing awaits






OEBPS/Images/031.jpg





OEBPS/Images/021a.jpg





OEBPS/Images/cvi.jpg
Popular.
Mel:): anics






OEBPS/Images/019.jpg





