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Acclaim for The Concussion Crisis

“Thoughtfully passionate and comprehensive. . . . Quite a devastating testament. It lays it all out and forces us to ponder how a civilized people can blithely accept an entertainment that does such damage to young men’s minds. . . . One lays The Concussion Crisis down wondering where future American gridiron gladiators will come from; surely not from families who read this book.”

—Frank Deford, The Washington Post

“In The Concussion Crisis, health writer Carroll and sportswriter Rosner team up to offer a jolt on the head—intellectual only—to those who’ve tended to dismiss blows to the noggin as innocuous. . . . The book is a clarion call to take full measure of the broken brains and bodies among us.”

—The Globe and Mail of Canada

“Important. . . . A book everyone involved with football or concerned about the sport must read.”

—Gregg Easterbrook, ESPN.com

“The Concussion Crisis should be required reading for parents, teachers, amateur and professional athletes, coaches, trainers, and anyone interested in the health of children and young people. . . . Linda Carroll and David Rosner have crafted a riveting look at a health crisis that is finally coming to light after decades of denial. They make a convincing case. . . . People who read this fascinating and eye-opening book will never think about concussions and head injuries in the same old way.”

—Connie Goldsmith, R.N., New York Journal of Books

“A very hot topic. . . . This noteworthy book issues a challenge to the ‘macho play-through-the-pain’ sports culture and urges a rethinking of safety versus spectacle.”

—Publishers Weekly

“A cautionary wake-up call about addressing a seemingly innocuous hit to the head with critical care. . . . A comprehensive, anecdote-laden analysis of concussive head traumas.”

—Kirkus Reviews

“A powerful call for action on the part of parents, coaches, and older athletes. . . . A good primer for parents whose kids play contact sports such as football.”

—Booklist

“This valuable book brings an important public health issue to light. Highly recommended.”

—Library Journal

“This book makes a convincing case for a radical shift away from [macho] attitudes, towards an understanding of concussion as a mild traumatic brain injury with potential for long-term, permanent changes in brain functioning and behaviour. . . . Anyone involved in contact sports, and many who aren’t, will find The Concussion Crisis accessible and educational. It could help prevent a lot of needless and preventable suffering.”

—Ursula Fuchs, R.N., Winnipeg Free Press

“The Concussion Crisis puts a human face on traumatic brain injury through real-life stories of athletes and soldiers. The authors define the problem, explain the science, and accentuate the need for prevention. This informative book sounds a much-needed alarm for medical intervention, continued research, and a reassessment of how we play sports.”

—Michael J. Stuart, M.D., co-director of the Mayo Clinic’s Sports Medicine Center and chief medical officer of USA Hockey

“There is no injury I worry about as a coach more than concussions, and this book shows why. It’s a must-read for athletes and their parents.”

—Anson Dorrance, coach of the USA’s first World Cup women’s soccer champions and of UNC’s twenty-time NCAA champions

“Carroll and Rosner tell some utterly heartbreaking stories, but their book, ultimately, offers hope by giving readers the information and resources they need to confront a public health crisis. They show us that a concussion does not have to be a life-altering event, but it can be if it is not properly recognized, respected, and treated.”

—Michael Sokolove, author of Warrior Girls: Protecting Our Daughters Against the Injury Epidemic in Women’s Sports

“Linda Carroll and David Rosner convincingly maintain that lots of people regard concussions as a nuisance rather than as potentially life-altering brain injuries. If their book educates some of those people—particularly those of them coaching and/or parenting young athletes—then they will have performed a worthwhile service.”

—Bill Littlefield, host of NPR’s Only a Game
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For all those whose lives have been changed by the invisible injury





Introduction


For more than a decade, a small cadre of scientists had been raising the alarm. Their message was simple and scary: concussions were on the rise and research was showing that these jolts to the brain were a lot more dangerous than any of us thought. While the impact of one jolt to the head tended to be transient, researchers were learning that the brain damage from concussions could not only add up, but also become permanent. And that was especially true if these “mild” traumatic brain injuries occurred in rapid succession.


Since most of us had been brought up with the assumption that a head injury that didn’t result in a trip to the hospital could be ignored, no one was keeping count of our own—or our children’s—concussions. Moreover, since we’d been raised in a culture that celebrated hard knocks as a rite of passage, we didn’t think twice when our kids got banged around on the ballfield.


But as it turned out, some of the most frightening research was in children—especially those playing contact sports. Kids’ brains, scientists learned, were exquisitely sensitive to repeated jolting. Concussions, if they weren’t managed properly, could derail a kid’s life. Thinking could be slowed, attention dulled, judgment impaired, memory muddled. Those changes could make school impossible and send a kid on a downward spiral.


Unfortunately, studies had also shown that many parents were unaware of the dangers facing their children. A 2010 survey found that just 8 percent of parents felt they had a good background on the dangers of repeat concussions. More than a third said they knew virtually nothing about concussion risks, while fully half said they didn’t even know whether their children’s school had a policy detailing when a student-athlete could return to play after a concussion.


Other studies showed that this was a particularly bad time for parents to be ignorant about the dangers of concussions. A silent epidemic of these unseen brain injuries among kids had been exploding right under our noses. And nowhere was that more true than on the nation’s playing fields. In just ten years, visits to the emergency room for concussions among eight- to thirteen-year-olds had doubled, while visits among fourteen- to nineteen-year-olds had more than tripled, a 2010 study showed. And that was just the tip of the iceberg, experts warned, since it didn’t include all the kids who were seen by their family doctors or had never even told anyone about their symptoms. It was clear that the public had to be warned and educated about the danger of injuries that had long been dismissed as “dings” and “bumps on the head.”


The Concussion Crisis lays out the history of how we came to underestimate the damage resulting from jolts to the head and how scientists, over the last couple of decades, began to recognize that there was an emerging silent epidemic of brain injuries, especially in sports. While nobody knows exactly how many concussions occur, estimates by the Centers for Disease Control and Prevention range anywhere from 1.6 million to 3.8 million sports-related brain injuries in the United States annually. Those CDC estimates don’t include concussions from accidents such as playground falls and bicycle collisions. Whatever the actual number of concussions is, one thing researchers do know is that nearly a quarter of a million new patients turn up each year with long-term deficits resulting from these so-called mild traumatic brain injures.


In the following pages, you will see how the epidemic was able to explode unseen into a major public health crisis. It was partly because of the invisible nature of the injury: we didn’t understand how people could develop life-altering deficits as the result of something that didn’t even show up on a brain scan. Making matters worse was the macho attitude threading throughout our culture: we figured that anyone who complained about issues related to simple bumps on the head was either a sissy or a malingerer.


Nothing can convey the menace of concussions more clearly than the heartrending stories of people whose lives have been irrevocably changed by these seemingly minor injuries. In the pages that follow, you’ll read about individuals like the twelve-year-old boy who was so disoriented after a concussion that he couldn’t even recognize familiar faces for almost a year, the college football player who had to drop out after a series of concussions made schoolwork impossible, the Ph.D. economist whose career was ended after her thinking was muddled by a jolt in a fender bender.


Until very recently, many people, including doctors, thought of concussions as “a different animal” from severe traumatic brain injuries. But as you read the stories of people who survived horrific car wrecks and wartime bomb blasts, you’ll be struck by how similar their symptoms are to those experienced by people whose lives have been derailed by repeated concussions.


Only in the past few years has science begun to explain why that is so. This book will take you into the labs where cutting-edge research is showing why concussions are such serious injuries. You’ll meet the scientists who discovered how multiple concussions could add up and leave the same kind of damage as a single severe brain injury.


While all this new science is scary, even more frightening is emerging evidence that concussion damage can remain hidden for years only to show up later as early-onset dementia. You’ll learn how scientists discovered that repeated blows absorbed by boxers set many of them up for neurodegenerative disease and how a small band of researchers recognized that the boxing paradigm could also be applied to football. What drove these researchers was a need to explain the haunting stories of National Football League players who slipped into early-onset dementia before they even hit middle age. The latest research shows that a single moderate to severe brain injury can result in changes that increase a person’s risk of dementia, while multiple jolts to the head can have the same impact.


Although better testing and treatments may someday help reduce the scourge of concussion damage, what is needed today is for Americans to learn about the true nature of this invisible injury—and to understand its severity and potential to upend a life.





Chapter 1


Just a Bump on the Head


Concussions caught up with Dave Showalter before he could play a single down of college football.


A big, burly kid whose passion for the sport seemed wound as tightly through his DNA as his large brown eyes and fine chestnut hair, Showalter was playing tackle football almost from the time he could walk. While he impatiently waited to grow old enough to join a team, he made do roughhousing at home with his two big brothers. The three would shove the furniture against the walls and position the couch as a goalpost, turning the living room into a playing field for games of “knee football.” Their objective wasn’t so much to score touchdowns as to rough each other up in the process; casualties of the games often included their mother’s bric-a-brac as well as their own heads.


When he reached fourth grade, Showalter finally got his chance to strap on the shoulder pads, pull on a helmet, and play for real. He was grateful that his parents had chosen to send him to a Catholic school that, unlike the neighboring public schools in central Pennsylvania, allowed kids as young as nine to play tackle football.


Already weighing well over a hundred pounds, he was so big that by league rules his helmet had to be marked with a black X and he wasn’t allowed to carry the ball or to play glamour positions such as quarterback and running back. An offensive lineman by default, he quickly learned to make the most of his size. At the center of all the crashing and crunching on the line of scrimmage, he would often thrust headfirst into opposing linemen with reckless abandon.


By the time he reached high school, Showalter seemed an indestructible force at six foot four and 260 pounds, his imposing size amplifying the sense of invincibility that naturally comes with youth. All of that allowed him to shake off his concussions as if they were common colds. He played through headaches and nausea and a strange metallic taste that exploded in his mouth after hard helmet-to-helmet hits. He kept quiet about the scary symptoms for fear that telling anyone—his coaches, his trainers, even his parents—might cost him playing time; and besides, having been weaned on football’s just-rub-dirt-on-it ethos since fourth grade, he could shrug off each jarring hit as “just getting my bell rung.”


It wasn’t until the summer before his junior year that a concussion symptom finally brought Showalter up short. He’d be walking around the house and suddenly his vision would fade to black. The blackouts would last several seconds, and though he never lost consciousness, he’d have to grab on to something solid to steady himself. He didn’t understand what was happening, and he was frightened that it meant something had gone seriously wrong with his brain. He suspected that the blackouts were related to a concussion he had sustained during summer football camp when he was kneed in the head and briefly knocked unconscious. As much as he loved the game, he decided to give it up and concentrate on other sports.


That resolve lasted barely a season. One afternoon before basketball practice, his old football coach strode into the locker room looking for Showalter. The coach dropped a plastic shopping bag full of recruiting letters on the bench where Showalter was suiting up and said, “I was going to throw these away, but it’s a federal offense to mess with your mail. This is something you need to think about, something you could be missing out on.” Showalter pulled out a handful of unopened envelopes and saw return addresses from some of college football’s powerhouses—Notre Dame, Nebraska, Penn State. As he ripped open the envelopes and started reading, Showalter for the first time realized that he might be able to parlay one more season of high school football into a college scholarship. The more he mulled it over, the less he could think of any reason not to return to the gridiron, especially since his concussion symptoms had completely disappeared.


His comeback seemed perfect. Showalter was playing better than ever, his team was rolling through the season undefeated, and his head felt fine. Even when he took a hard helmet-to-helmet hit late in the season, he just shook it off and kept playing until his team scored a touchdown. Only after he returned to the sideline did anyone notice something was wrong. The trainer glanced down the bench and saw that Showalter seemed dazed, just staring up at the stars beyond the Friday night lights. After taking a closer look, the trainer determined that Showalter was dizzy and disoriented enough to be pulled from the game. During halftime, Showalter tried to argue his way back onto the field, uncharacteristically crying, yelling, and even cursing at the trainer. This time the concussion was so bad that the trainer sidelined Showalter not only for the rest of that game, but also for most of the next week’s practices. By the following Friday night’s game, Showalter had convinced the trainer that he’d recovered enough to return to action.


As his team moved through the state playoffs, racking up two victories before losing in the quarterfinals, Showalter came more into focus for college recruiters. Now they could see firsthand that not only was he big, at six foot five and 280 pounds, but he was also quick and agile. They recognized raw potential that could be shaped by weightlifting and the right coaching. They could see that this kid had the brawn to excel in major-college football, the brains to shine in the classroom, and the determination to make all those dreams come true. By the time Showalter chose which athletic scholarship would be his ticket out of the depressed railroad town of Altoona, his concussion symptoms were a distant memory and his prospects seemingly boundless.


At Rutgers University, the coaches had big plans for their rough, uncut gem. They would “redshirt” him as a freshman, sitting him out of games through the 1998 season so he’d start his playing career as a sophomore with all four years of eligibility remaining. That gave them a year to sculpt his maturing body through long, grueling hours in the weight room and to teach him blocking techniques that relied more on using his hands than his helmet. He began his sophomore year, an inch taller and forty pounds stronger, as the backup offensive tackle to a senior bound for National Football League stardom.


Then, just a month into his first season on the Scarlet Knights roster, while Showalter was warming up for a game he wasn’t even scheduled to play in, his life was upended in a split, and stunning, second. Since it was just pregame warm-ups, he hadn’t bothered to buckle his chinstrap or to put in his mouthpiece, and he certainly wasn’t expecting his own teammate to crash into him with enough force to knock him to his knees. He knew he was in trouble right after the helmet-to-helmet hit flooded his mouth with that familiar and frightening metallic taste. Although teammates later told him he spent the game on the sideline charting plays as usual, he remembers nothing until halftime, when he asked for Advil to quiet a searing headache. After that, he doesn’t remember anything—not the second half of the loss to Wake Forest, not the plane ride home to New Jersey from North Carolina, not even a minute of practice the next day.


Despite amnesia, insomnia, headaches, and dizziness, Showalter soldiered on all week as if nothing had happened. He continued banging helmets every day at practice, then ratcheted up the intensity on Saturday when he finally got into a game. At the next day’s film session, as he watched replays of the game with his teammates, Showalter couldn’t remember a single play he’d made, not even the block he threw to clear the way for his roommate’s touchdown run. As if by pure instinct, he kept right on practicing each weekday and then playing on Saturdays as a late-game substitute. Every time he made contact, his symptoms worsened—the headaches growing into migraines, the dizziness escalating into vertigo. Within a few weeks, just a hundred-yard sprint down the field was enough to send his head spinning.


Still, it wasn’t any of the symptoms he experienced on the gridiron that finally persuaded Showalter to seek help—it was something that happened in the classroom. A month after the Wake Forest game, he dug out his spiral notebooks to prepare for midterms. As he leafed through the pages filled with meticulous notes, he started to get scared. Nothing looked familiar. He tried to recall the lectures that went with the notes and realized he couldn’t remember even being in the classes that the handwriting proved he’d attended.


Showalter had always had the kind of memory that allowed him to read through a page of notes and immediately conjure up an image of the professor actually speaking the words. He was prouder of that detailed and dependable memory—and the academic achievements it helped garner—than any of his athletic accolades. He had graduated near the top of his high school class, earning membership in the National Honor Society with a 3.75 grade point average. He had chosen to attend Rutgers, over universities with stronger football programs, because of the academic opportunities it promised. Once there, despite the full-time commitment of playing big-time college football, he continued to shine in the classroom, making dean’s list with a 3.5 grade point average and securing a spot on the Big East Conference All-Academic Team.


Now suddenly, before he could complete his first season playing for Rutgers, the athletic prowess that had earned him this academic opportunity was threatening to take it away. Worried he was on the verge of losing everything he’d worked so hard to achieve, Showalter finally was able to push past football’s macho code and admit to the team physician, “Listen, I think something has happened to me.” Exactly what that was would remain a mystery until Showalter went to see the team neuropsychologist.


•   •   •


Jill Brooks looked up from the medical charts spread out on her desk as Dave Showalter stepped into her office for his initial consultation. She was struck by his soft, rounded features and his kind brown eyes. The face didn’t seem to fit the powerful, sculpted form towering over her; and his soft-spoken, easygoing manner didn’t match the intense and fierce temperament usually associated with the position he played. Brooks could see this was not your typical jock.


When Showalter started to describe what had happened to him, though, it became clear that his story was all too typical. It was a story Brooks had heard countless times in nearly a decade of treating college and high school athletes for concussions at Robert Wood Johnson University Hospital in New Brunswick, New Jersey.


She started to prod Showalter for more details about the helmet-to-helmet collision in the warm-ups at Wake Forest.


“Do you remember getting a strange taste in your mouth after you got hit?” she asked.


Showalter’s large eyes widened. “Yes,” he said slowly. “How did you know that?”


“Was it a kind of metallic taste?” Brooks asked.


His eyes widened further. He was surprised that this specialist seemed to know all the details of a bizarre symptom he thought he alone had experienced. “Yes. It’s happened every time I got hit hard. Nobody’s ever been able to tell me what it was.”


Brooks explained that the taste was a sign he’d suffered an “impact seizure” and that it was not uncommon for badly concussed athletes to experience one. “What it means is that the force of the hit was so hard and so directed that you had a seizure on impact. The electrical activity in your brain was disrupted because of the force. We call it an impact seizure because you might think you had epilepsy if we simply called it a seizure and typically impact seizures are just one-shot events.”


Showalter was silent, the word “seizure” leaving him too stunned to respond.


“The other symptoms—how long did it take for them to go away?” Brooks asked.


Showalter hesitated. He was getting more nervous. “They haven’t gone away,” he said. “They’ve just gotten worse.”


Showalter told Brooks about his amnesia, the dizziness, and the headaches. He told her that his brain felt foggy and that he’d been having trouble concentrating. He admitted that the symptoms worsened with even the slightest bump by another player.


Brooks wrote it all down, and then, after a brief pause, told him what it meant.


A concussion, she explained, was a serious injury. It wasn’t just a “ding” or just “getting your bell rung.”


“You can’t look at it any other way, because this is an injury to your brain,” she said, “and your brain controls everything that you do—from breathing to moving your extremities to your thinking to your emotions. Your brain controls it all. And if you get repeated injuries and repeated impact seizures, you start having difficulties with thinking in class and with follow-through and with sadness and with all that other stuff.”


A concussion, she went on, needed to be taken as seriously as any visible injury—more seriously, in fact. She told Showalter he needed to give his brain time to heal. He would have to take time off from all physical activities. There would be no football, no weightlifting, no running, no stationary bike. What Brooks couldn’t tell him was exactly when he’d be better. “If you broke your ankle, I could tell you it would take six weeks to heal,” she said, “but with a brain injury, it’s not like that and there’s no way of telling how long it’s going to take.”


Showalter took a few moments to process all the new information. Finally, he said, “I’ll be back by next season, right?”


“Dave, you should not be playing football,” Brooks said, drawing a deep breath. “You should never think of playing football again.”


Showalter stiffened. A swarm of thoughts spun through his mind: “This can’t be right. She’s just being overprotective. I’m young; I’ll heal; I’ll be fine by next season.”


As Brooks watched him mulling over the unwelcome advice, she worried that she had not driven her point home. The silence was going on too long.


“Dave, this could be permanent,” she said finally. “You’ve had multiple concussions—there’s no way of knowing how many—and the effects can be cumulative. Your brain might not heal one hundred percent. Your memory might never come all the way back.”


•   •   •


The short walk back to campus from the hospital was all a blur as Showalter desperately tried to get his mind around everything Brooks had just told him. As he passed the school’s colonial buildings and the site where Rutgers had hosted the nation’s first intercollegiate football game in 1869, Showalter pondered the doctor’s orders to give up the sport that had defined his identity for as long as he could remember. He had walked into Brooks’s office still harboring dreams of playing in the NFL, and now he suddenly had to resign himself to this new reality that didn’t include football at all.


Over the next few months, Showalter followed her prescription for allowing his brain to heal. By the end of the school year, all the concussion symptoms seemed to have resolved. His memory was back, his brain clear. He felt so much better that he figured he could ignore Brooks’s recommendation to give up football.


He played the next season for Rutgers without being sidelined by concussions—but his transcript was starting to reflect their impact. That semester, he failed a course for the first time ever as his grades spiraled downward. He couldn’t understand why schoolwork, which had always come so easily, was now impossible. He was embarrassed by his grades, and depressed.


To make matters worse, when Showalter’s injured ankle failed to rebound the following spring from a third surgery, his coach pulled him aside and said, “You’re done.” Cut from the team, Showalter tried to concentrate full-time on academics. But by then, not even all the extra study time could help. He would read the same paragraph over and over and over again, and still not remember a word. That semester, he failed three of his four courses. When fall rolled around, Showalter felt even more depressed, and alone. Unable to count on his brain anymore, he decided to drop out of school.


He moved into a tiny one-room apartment above a corner store, just a short walk from the classrooms where he once felt at home. He traded the semester’s scholarship check for a $3,000 car so he could support himself making daily deliveries for a local bagel shop. When Rutgers officials noticed that he had cashed his check but not shown up for classes, they demanded the money back. He immediately started paying down the debt in $25 weekly installments.


In 2007, six years after dropping out of college, Showalter was still living in the same ten-by-ten apartment with a futon for a bed and a hot plate instead of a stove. He still had the delivery job and had begun working with autistic children in the afternoons and evenings at a New Brunswick community center. Some days, he’d sit back and survey his sparsely decorated room and reflect on how his life had turned out. He’d think about the careers he once considered pursuing—teaching, public relations, medicine. This certainly wasn’t where he thought he’d be at age twenty-eight. When he left the modest two-story brick house that his parents bought with money scraped together from their jobs at the phone company, he thought his possibilities were boundless. Of the six Showalter children, Dave had been the one everybody knew would make it big. Now he could only dream of someday going back to Rutgers and resuming his studies.


Trying to make some sense of it all, Showalter started giving occasional lectures on the dangers of concussions to coaches and trainers. “I feel like I got lost in the shuffle,” he’d tell them, “so it’s important to me to raise awareness about brain injuries. They can make a huge impact on a person’s life. I mean, I can’t even remember much of what happened my last two years in college.”


The cautionary tale would always amaze his listeners. Who would ever think that seemingly innocuous bumps on the head could erase entire years from a memory and derail a life?





Chapter 2


The Emerging Epidemic


In the classic image of a concussion, a player is lying motionless on the turf with teammates hovering over him and a trainer racing across the field. Smelling salts are waved under his nose, and the player shakes his head as he comes to. The trainer asks him, “How many fingers am I holding up?” The player’s answer is the same as always: two. That’s because the trainer makes it easy by always holding up the same number of fingers and then rewarding the correct answer by sending the player right back into the game.


That inside joke among players and trainers depends on the belief that concussions are as harmless and transient as the cartoon stars floating around Sylvester the Cat’s head every time he gets bonked. Even the words used to characterize a hit to the head—from merely getting “dinged” to just getting your “bell rung”—make light of any possible consequences. It’s hard to take seriously an invisible injury with subtle symptoms that often seem to pass quickly.


Since even before the first recorded wrestling matches five thousand years ago in Mesopotamia, concussions have been an unavoidable part of sports. Nevertheless, they have remained at once the most common and most confusing of head injuries. Only in the past decade have brain injury specialists finally come to a consensus on what constitutes a concussion: any change in mental status such as confusion, disorientation, headache, or dizziness following a hit or jolt. And they all agree that a concussion, contrary to popular belief, does not require loss of consciousness or even a bump on the head.


This definition, however, has yet to permeate the sports world. Many athletes don’t even realize when they’ve sustained a concussion. Unless they’re knocked senseless or seeing stars, they’ll dismiss symptoms as no more worrisome than a scratch and cover them up for fear of appearing weak. For their part, coaches, trainers, and even team physicians don’t understand concussions much better than athletes do.


Because people take them so lightly, concussions often go undiagnosed and undocumented. That’s why nobody really knows how many athletes actually sustain concussions each year, let alone how many Dave Showalters are living with permanent brain damage from them. Estimates by the Centers for Disease Control and Prevention (CDC) range anywhere from 1.6 million to 3.8 million sports-related concussions in the United States annually. Whatever the actual number in a nation with more than forty-four million kids playing sports from youth leagues through high school, there’s one thing experts agree on: the problem has reached epidemic proportions.


It’s remarkable how poorly understood concussion remains today considering that the condition was formally identified over a millennium ago. In the year A.D. 900, the renowned Persian physician and alchemist Rhazes introduced the concept of concussion to the medical world, defining it as a transient impairment of mental status following a jolt to the head. After that, the misconception of concussions as mild, short-lived phenomena would stick stubbornly in the public consciousness. They were the butt of jokes in popular culture everywhere from the Three Stooges to Wile E. Coyote.


But all the concussion jokes stopped being funny when stories started to circulate about kids dying after seemingly innocuous hits on the football field. These weren’t highly paid pro football players being knocked out in a profession predicated on violence; they were kids playing a kids’ game. Suddenly, the symptoms weren’t subtle anymore. They were dramatic and deadly.


•   •   •


On a brisk fall New England morning in 1984, Dr. Robert Cantu could be found hiking up and down the sidelines of the local high school football field, eyes scrunched in concentration and hands stuffed deep inside his jacket pockets for warmth. Each time one of the teams moved the ball downfield, Cantu would stride after the players and reposition himself on the line of scrimmage. As the sideline physician for high school games in and around Concord, Massachusetts, he wanted to stay as close to the players as possible so he wouldn’t miss any potentially serious spine or head injuries.


With a young son already playing Pop Warner football, Cantu had stepped up when town officials came looking for a volunteer to fulfill the state’s mandate that a doctor be present at every high school game. He figured that a neurosurgeon, like himself, would be best prepared to spot and to handle the types of injuries inherent in football. So each Saturday morning, the slim, redheaded physician would pull on his jeans, running shoes, and, depending on how bitingly cold the weather was, a windbreaker or parka and then drive over to monitor that week’s game. Although Cantu always felt a little nervous as he looked out for injuries, he enjoyed watching football, especially from a vantage point so close to the action.


But on this particular Saturday, Cantu was more worried than usual. As he strode up and down the field, he couldn’t get his mind off an article he’d recently read in a medical journal. That article described the death of an unnamed nineteen-year-old college football player three years earlier following a seemingly minor jolt to the head.


In late October of 1981, Enzo Montemurro, a compact five-foot-eight, 190-pound fullback on Cornell University’s freshman team, took the field at Dartmouth College eager to show the moves that had made him Toronto’s high school MVP. Right from the opening kickoff, Montemurro looked like he was going to have the best game of his young college career, gaining a total of thirty-two yards the first six times he carried the ball. Then, on a routine play where his assignment was to block would-be tacklers from getting to a ball-carrying teammate, Montemurro bumped an opposing player. The contact hadn’t been particularly solid, so everyone was shocked when the college freshman suddenly collapsed on the sideline after walking off the field with no apparent problem. The team physician and trainer immediately raced over to help, but within seconds Montemurro lost consciousness and became completely unresponsive. He was loaded into an ambulance and rushed the quarter of a mile to the Dartmouth hospital.


The instant Montemurro was wheeled through the emergency room door, Dr. Robert Harbaugh, the neurologist on call that day, recognized that the situation was dire. Montemurro was in a deep coma, and his breathing was so irregular that he had to be put on a ventilator. A quick test suggested that the pressure in his head was dangerously high. Harbaugh promptly paged the hospital’s chief of neurosurgery, Dr. Richard Saunders, who was in the midst of morning rounds. Saunders ordered a CAT scan, which confirmed that there was extensive swelling on the right side of Montemurro’s brain.


As the two doctors conferred over what would be the best course of action, Harbaugh looked down at the young Ivy League athlete lying motionless on the hospital bed and thought, “This is a person who has his whole life ahead of him—we’ve got to do something.” Saunders told him that the only hope was to remove a section of Montemurro’s skull to relieve the pressure on the brain. Saunders wasn’t optimistic about Montemurro’s chances, but he agreed that they should do everything possible to try to save the teen’s life. Although the operation successfully relieved the pressure on Montemurro’s brain, it didn’t improve his condition. Four days later his family decided it was time to disconnect the ventilator, and Enzo Montemurro died.


Saunders and Harbaugh were haunted by the heartbreaking tragedy of an athlete inexplicably dying young. At the very least, they needed to be able to explain how such a minor jolt on the playing field could have killed a fit, healthy teen so quickly. While waiting for the autopsy report, they began to ask Montemurro’s family, teammates, and coaches about the weeks leading up to the fateful game.


Teammates told Saunders and Harbaugh that Montemurro had been punched in the head during a fistfight four days before the game. He had briefly lost consciousness and went to the Cornell infirmary the next morning complaining of headaches and nausea. Doctors there told him that he had sustained a concussion and should avoid any contact sports until his symptoms resolved. The day before the Dartmouth game, Montemurro asked for medical clearance to play, insisting that his headaches had all but disappeared.


These new details brought to mind a report Saunders had read a few years earlier describing the case of a college football player who died suddenly after a minor hit during a game. The eminent neurosurgeon who wrote the report suggested that that death might have been related to a concussion the player had sustained in an earlier game.


When Montemurro’s autopsy results came in, it was clear there had been microscopic damage to his brain that predated the Dartmouth game by several days. That got Saunders thinking about an animal study he’d read years earlier. The study showed that once a certain pressure in the brain was reached, an irreversible sequence of events was triggered that eventually killed the animal. Saunders reasoned that the fistfight had raised the pressure in Montemurro’s brain to a dangerous but not fatal level and that the minor jolt during the game had pushed the pressure beyond the point of no return.


The more Saunders and Harbaugh thought about the case, the more they realized its grave implications for all the young athletes playing America’s most popular sport. You didn’t need a big hit to kill a kid—a series of minor jolts could add up to a catastrophe. Saunders and Harbaugh wrote up their findings to warn doctors across the nation about this unrecognized threat. Wanting to reach the broadest possible audience, they submitted their paper to one of America’s most prestigious medical journals. The two-page article, published in the Journal of the American Medical Association in 1984, introduced a syndrome that Saunders and Harbaugh dubbed “second impact.”


The warning was clear: second-impact syndrome could occur any time an athlete suffered a jolt to the head too close on the heels of an earlier concussion. If the brain didn’t have enough time to recover from the initial concussion, a second one could have a much more devastating impact—even when the second resulted from nothing more than a light tap. That second hit could cause the brain to swell catastrophically. But it was the first hit, Saunders and Harbaugh discovered, that had made the player into a walking time bomb.


Saunders and Harbaugh’s little paper had a big impact on doctors like Robert Cantu. As he walked the sidelines, Cantu realized that if he missed a concussion today, some kid might get bumped next week and die.


Cantu wasn’t worried just about the kids playing right in front of him. He was thinking about all the kids playing across the nation. He knew that precious few states required sideline physicians as Massachusetts did; few required even an athletic trainer at games. Cantu figured the best way to protect kids from second-impact syndrome was to draw up a set of guidelines that could help coaches and medical personnel figure out when and for how long a concussed player should be sidelined.


At the time, there was no real science to guide him. There weren’t studies to show how long it took concussed athletes to recover; there wasn’t even a consensus among experts on the definition of a concussion. Cantu could only draw on his more than twenty years of clinical experience diagnosing and treating concussions, not just in athletes injured on the playing field but also in patients who came to his office after falls, car crashes, and other accidents. What he came up with was a set of guidelines linking the severity of concussions to the length of time a player should be sidelined. An athlete with a “moderate concussion,” for example, could return to play one week after symptoms had completely dissipated, whereas a “severe concussion” would sideline a player for at least a month.


When Cantu’s guidelines were published in the October 1986 issue of The Physician and Sports Medicine, there was finally a reference for people trying to manage concussions. While Cantu was the first to admit that his choice of suggested recovery periods was “pure seat of the pants,” he figured that they would at least make the point that concussions were serious business and that players often needed to be sidelined.


Moreover, the very existence of a published set of guidelines would send the message that doctors might be able to prevent deaths from second-impact syndrome. Just in case his fellow physicians weren’t as scared as he was by the specter of a second-impact death occurring on their watch, Cantu reminded them that lawyers also read journal articles like his. The clear implication was that malpractice lawsuits over poor concussion management were now possible because there was proof that letting a kid come back before his brain had healed could lead to his death. As Cantu traveled the country explaining his guidelines and preaching his gospel that everyone should err on the side of caution, he would drive his point home with his favorite mantra: “When in doubt, sit them out.”


The guidelines had far less impact on the medical community than Cantu had hoped. Kids with significant concussions were still being sent back into the same game in which they’d been injured. Kids who’d been sidelined were returning to play while still symptomatic from concussions suffered weeks earlier. And every parent’s worst nightmare was still occurring: kids were still being killed by concussions.


Parents would be reminded of the danger whenever the tragic story of a schoolboy dying after a minor hit cropped up in the local newspaper. On Long Island, seventeen-year-old Billy Rideout played through a concussion sustained in a 1986 high school game, collapsed two weeks later on the sideline right after another hit, and died three weeks afterward without ever regaining consciousness. In West Texas, seventeen-year-old Gabriel Sanchez suddenly collapsed and died after suffering his second concussion of the 1988 season. In Southern California, seventeen-year-old Freddy Mendoza shrugged off headaches from a concussion that knocked him out of a 1991 game, collapsed after a hit in the following week’s game, and died two days later.


Though it grabbed headlines and hearts whenever it struck, second-impact syndrome was nevertheless a relatively rare phenomenon. The CDC documented seventeen deaths from the syndrome between 1992 and 1995, though its report cautioned that this could be an underestimate. All the deaths were in young athletes, mostly teens. That didn’t surprise brain injury experts because immature brains were known to be more vulnerable to concussions in general.


Although second-impact syndrome didn’t always kill, it was always devastating. The aftereffects would plague survivors like Brandon Schultz for their entire lives.


Schultz was a high school sophomore in 1993 when a jarring collision in a junior varsity game briefly knocked him unconscious and sent him to the sideline with a headache so bad that he was grimacing and screaming in pain. Although he continued to complain of headaches all week, none of his coaches ever suggested that he see a doctor or get medical clearance before returning to play—a standard practice in his Anacortes, Washington, school district for even the most minor orthopedic injuries, but not for head injuries. Back in action on the defensive line just a week after the concussion, Schultz made a routine tackle on the last play of the first half. Ten minutes later in the team’s halftime huddle, he dropped to the ground convulsing in seizures and lapsed into a coma. He was rushed to the hospital, where doctors discovered that his brain was swelling rapidly and performed the first of four emergency surgeries to reduce pressure on it.


Schultz survived, but with severe brain damage that left the onetime A-student cognitively impaired, partially blind, and physically disabled. With no hope of ever living independently, he was transferred to a long-term-care facility in California. Schultz’s family sued the school district on his behalf for neglecting to institute a concussion policy. In a landmark settlement in 1998, five years almost to the day after his life-altering concussion, the school district agreed to pay for the medical care and rehab services Schultz would need for the rest of his life—an estimated $12.6 million.


Despite its catastrophic consequences, second-impact syndrome was easy for athletes to rationalize away: they figured it was so rare that they were more likely to be run over by a car than struck by second-impact syndrome. A far more prevalent problem would be harder to dismiss. It was becoming increasingly clear that repeated hits to the head could lead to lasting symptoms even when concussions came months or years apart. And if you were among the millions watching America’s most popular spectator sport on any given Sunday, it was impossible to miss this phenomenon.


•   •   •


With a berth in the 1994 Super Bowl on the line, Troy Aikman wasn’t about to let a little thing like being kneed in the helmet by a 290-pound lineman deter him. So the Dallas Cowboys quarterback picked himself off the ground after the crushing tackle and played out the series of downs as if nothing had happened. When he returned to the sideline and started talking gibberish, the team trainer asked if he was OK. “Fine,” Aikman shot back. But twenty seconds later, it was clear he wasn’t fine. “Give me some smelling salts,” he told the trainer. “I’m a little fuzzy. Something’s not right.” After Aikman began asking what day it was and who the Cowboys were playing, the team doctor diagnosed a concussion and sidelined the superstar quarterback for the rest of the afternoon. When the game was over, Aikman was sent to the hospital for overnight observation as a precaution.


Later that night, his agent, Leigh Steinberg, drove over to Baylor University Medical Center to visit Aikman. As Steinberg made his way through the streets of Dallas, he was struck by the intensity of the city’s impromptu celebration: fireworks were booming, horns were honking, fans everywhere were shouting and screaming. The revelry outside contrasted sharply with what he found in the hospital room. It was dark and silent, and Aikman was sitting alone, looking confused and oblivious. As Steinberg made his way over to the hospital bed, his twenty-seven-year-old client’s boyish face brightened.


“Where am I?” Aikman asked.


“You’re at Baylor,” Steinberg replied.


“Was there a game today?” Aikman wondered.


“Yes,” Steinberg nodded.


“Did I play?”


“Yes.”


“How’d I play?”


“You played well.”


“Did we win?”


“Yes.”


“Where does that put us?”


“You’re gonna go to the Super Bowl.”


Aikman’s blue eyes lit up and a big smile spread across his face, and then the conversation moved on to other topics. Five minutes later, Aikman paused and asked, “Where am I?”


“You’re at Baylor,” Steinberg answered hesitantly.


“Was there a game today?” Aikman queried.


“Yes.”


“Did I play?”


“Yes.”


“How’d I play?”


“Well.”


“Did we win?”


“Yes.”


“Where does that put us?”


“In the Super Bowl.”


Aikman’s face brightened into a big smile, and he moved on to another subject. A few minutes later, he again asked Steinberg, “Where am I?” That touched off an instant replay of the exact conversation they’d already had twice. Steinberg was shaken. He had never seen anything like this, and he was worried about what would happen when he left the hospital and was no longer around to answer Aikman’s questions. Finally, Steinberg decided to write all his answers down on a sheet of paper so he could leave it on the bedside table when visiting hours ended.


The next day, Aikman flew with his teammates to Atlanta for the Super Bowl. During the week leading up to Super Sunday, he was plagued by headaches and nausea. When Steinberg called to check up on him, Aikman again sounded confused and seemed to think he was still playing for the Henryetta Fighting Hens, his old high school team back in Oklahoma.


Even though Aikman led the Cowboys to their second straight National Football League title that Sunday, he wasn’t the same quarterback who had dominated the previous Super Bowl with the clockwork precision of a field general. Afterward, while watching Aikman struggling to recall any plays from the game, Steinberg couldn’t shake a feeling of foreboding. Though his marquee client had managed thus far to come back from his concussions, other players hadn’t been quite so resilient.


In the fall of 1992, one of football’s most electrifying stars, Al Toon, had been forced to retire prematurely by a host of debilitating post-concussion symptoms that wouldn’t ease off. Initially, the concussion that knocked Toon out of the NFL didn’t faze him any more than the previous eight. A wiry All-Pro wide receiver who’d awed New York Jets fans for eight seasons by making acrobatic catches and withstanding brutal hits, Toon expected to bounce right back from a tackle he didn’t think was particularly hard. He shrugged off the usual headaches, dizziness, and mental fog, figuring the symptoms would disappear after a couple of days just as they had after all his previous concussions. But this time, the symptoms tenaciously hung on and then got even worse. He was experiencing memory loss, vertigo so bad he couldn’t stand up in the shower, headaches so intense he needed to spend whole days bedridden in a darkened room. Toon went from specialist to specialist in search of relief and answers. None of those doctors could tell him how long it would take for his symptoms to abate or if he’d ever fully recover, but they all agreed that he shouldn’t risk another blow to the head. Three weeks after his last concussion, Toon tearfully announced his retirement at the age of twenty-nine.


With that retirement, a new concept entered the sports lexicon: post-concussion syndrome. Toon’s story provided a textbook case to illustrate how repeated concussions could lead to a syndrome in which symptoms take longer and longer to ease. It also provided a frightening example of how long the syndrome’s classic symptoms—headaches, dizziness, fatigue, mental fogginess, memory loss, irritability, depression—might dog a player.


By the night in 1994 when Steinberg visited Aikman in the hospital, Toon had already been battling his crippling concussion symptoms for more than a year. Steinberg couldn’t help but think of the retired player’s plight as he spoke with his own bewildered client. He started to wonder how many concussions Aikman’s brain could withstand before he wound up in the same situation as Toon. He worried about all the other players on his deep, star-studded client roster—especially the quarterbacks. As the superagent who represented half the starting quarterbacks in the NFL, he knew they were the most vulnerable to the kind of hits that led to severe concussions.


Over the years, Steinberg had become increasingly troubled that the defensive linemen and linebackers who targeted his quarterbacks on every play were growing bigger, stronger, and quicker. Aikman, the prototypical drop-back passer at six foot four and 219 pounds, was easy prey for linemen a hundred pounds heavier than he was.


More worrisome was the situation with Steinberg’s other superstar quarterback, Steve Young. As if it wasn’t enough that he had already played five seasons longer than Aikman had, Young was even more vulnerable to hard tackles because of his bold scrambling style. A peerless all-around athlete at six foot two and 205 pounds, Young could dominate not only by rifling precise passes but also by darting away from charging linemen and bolting downfield with would-be tacklers in pursuit. On one characteristic play, he ignored teammates’ pleas to safely run the ball out of bounds after his helmet came off and instead dashed downfield with his bare head exposed to the headhunters—in a meaningless exhibition game, no less. While Young’s fearless and reckless play for the San Francisco 49ers made him the NFL’s top-rated quarterback, it also put his brain in harm’s way dozens of times every game.


Steinberg remembered the first time he broached the subject of concussions with Young. They were having dinner in a Bay Area restaurant one Sunday night after a game. Steinberg waited for a quiet moment, leaned forward, and asked, “So Steve, I’ve been wondering, how many concussions have you had?”


“Do you mean official ones?” Young responded.


“What’s an official concussion?” Steinberg asked.


“Well, an official concussion is when you’re knocked out and they cart you off the field and they use smelling salts to revive you.”


“So what’s an unofficial concussion?”


“That’s when you’re dazed or stunned and you’re not quite there, but you can still play. You’ll be impaired like that many times during the season.”


“So how many total concussions does that make?”


Young shrugged and then said, “I couldn’t even count ’em.”


Steinberg found the whole exchange disconcerting. As he left the hospital the night of Aikman’s third “official” concussion, Steinberg’s brain kept bouncing back and forth between that exchange with Young and the disturbing visit he’d just had with Aikman. The more times Steinberg replayed those two conversations, the queasier he felt. He had just negotiated the richest contracts in NFL history for Aikman and Young, but he was now coming to the conclusion that no amount of money could compensate for the risks they were taking. At that moment, Steinberg decided that an agent owed his clients more than just making them big bucks. He would do for them what they wouldn’t do for themselves: protect their brains.


Steinberg started accompanying Aikman and Young to their doctors’ appointments. He would come armed with a series of questions for each neurologist: “How many concussions are too many? What are the possible consequences of all these concussions? At what point do these multiple concussions start to imperil an athlete’s ability to live a normal life once he gets out of the sport?” It soon became clear that none of the doctors could answer his questions, and that only made Steinberg more nervous.


Still, if concussions were taking a toll, you certainly couldn’t tell from the way the two quarterbacks were playing. Aikman and Young were at the top of their game. Through the mid-’90s, they took turns dominating the NFL: Aikman commanding the Cowboys to consecutive Super Bowl conquests in 1993 and ’94, Young rifling a record six touchdown passes in the 1995 Super Bowl to lead the 49ers to the title, and Aikman cementing a Dallas dynasty in 1996 by capturing an unprecedented third Super Bowl in four years.


But that was all about to change, and the millions of fans who had been mesmerized by the two quarterbacks’ parallel rise would soon be stunned to watch the pair’s parallel descent as mounting concussions took a toll. In the 1997 season opener, Young suffered his third official concussion over a ten-month span. Then, midway through the season, Aikman was knocked out of a game with the seventh official concussion of his career. The following week, on the eve of a showdown between the Cowboys and 49ers, Aikman and Young joked with Steinberg that the game ought to be dubbed the “Concussion Bowl.” Steinberg was not amused.


The time had come, he decided, to have the toughest talk an agent could have with a fiercely competitive athlete: he asked Young to think seriously about retiring. Even though Young still had several years and millions of dollars remaining in his golden left arm, Steinberg felt it was an agent’s responsibility to step in and protect the brain of a client who had earned a law degree in his spare time between NFL seasons.


“Since no doctor can give us a precise answer, we’re playing Russian roulette with your identity, your memory, your consciousness, your ability to lead a normal life once you’re out of the sport,” Steinberg said. “We all understand that a retired player may have to live with aches and pains from old injuries when he leans over and picks up his child, but it’s another matter entirely not to be able to recognize that child.”


Steinberg delivered the same message to Aikman. The warnings to the two quarterbacks grew increasingly urgent as Steinberg tracked the early retirements of other concussed stars. In the five years since Al Toon had been knocked out of the sport, post-concussion syndrome forced three other NFL stars to retire: fullback Merril Hoge in 1994 at age twenty-nine after his sixth concussion, quarterback Chris Miller in 1995 at age thirty after five concussions in just over a year, and quarterback Stan Humphries in 1997 at age thirty-two after four concussions in less than two years. As for Toon, he was still battling post-concussion symptoms.


Steinberg worried that Aikman and Young might be just one hit away from post-concussion syndrome and forced retirement. He took no comfort from their ability to bounce back from multiple concussions with no apparent signs of long-lasting damage to their brains. He wanted them to walk away while they still had a choice.


Then, in the 49ers’ third game of the 1999 season, Steinberg’s fears became a reality. In the waning seconds of the first half, Young dropped back to pass and was flattened by a blitzing defensive back. The blindside blow knocked Young backward, ramming his head into a teammate’s leg and, then, the ground. He lay on his side, motionless, curled in a crumpled heap. Team doctors, trainers, and coaches raced across the field and huddled over their unconscious star. When Young finally came to, he was helped to his feet and then he lumbered unsteadily off the field. Little did the millions of Monday Night Football viewers know, this was the last time they would ever see him play.


Young spent the rest of the 1999 season on the sidelines, struggling to overcome the fallout from his latest concussion. For weeks, he was plagued by headaches and nausea; he felt dizzy, woozy, and fatigued. Even when the symptoms began to lift, a host of people advised him to quit: his doctors, his family, even his team. That spring, eight months after his ninth official concussion, Steve Young retired at age thirty-eight.


At the same time as Young was wrestling with his lingering post-concussion symptoms and contemplating retirement, Aikman was having a rough time of his own. Midway through the 1999 season, Aikman suffered concussions in two consecutive games. A week after a helmet-to-helmet hit left him woozy but able to return to play, a smaller hit had a much bigger impact. That hit knocked Aikman out of the game and sidelined him for the following two. It was the first time in his career that a concussion kept him out of the starting lineup, but it wouldn’t be the last.


Before he could complete a single pass the following season, Aikman was gang-tackled hard and knocked out of the Cowboys’ opener—and their next two games—by his ninth official concussion. While recovering, he reached out to Young. Though Aikman acknowledged that their talks had an air of “the blind leading the blind because no one knows what the long-term effects are,” at least the two could compare notes on their shared experiences. They talked about how it took lighter and lighter hits to cause a concussion and how it took longer and longer for the symptoms to lift. They talked about how those short-term post-concussion symptoms—and the even scarier specter of permanent brain damage—might figure into a player’s decision of when to retire.


When Aikman returned to play, the quarterback who once made everything look so easy was now struggling as the Cowboys plummeted in the standings. Then, in the first quarter of a late-season game, just as Aikman flicked a pass, a linebacker dove into him at full speed and slammed him to the ground. Aikman’s head bounced off the unforgiving artificial turf, denting the whole left side of his helmet. He was done for the game, for the season, perhaps forever.


It would take three weeks for the headaches and dizziness to subside. It would take much longer for Aikman to finally accept the reality of his situation and the advice of his family, friends, and teammates. The following spring, four months after his tenth official concussion, Aikman tearfully announced his retirement at age thirty-four.


Just like that, Troy Aikman and Steve Young, two of the greatest quarterbacks in NFL history, had been forced from the sport within ten months of one another.


For so long, posters of Aikman and Young had papered the bedroom walls of the countless kids who idolized them. Now, whenever Steinberg looked around his office and paused to take in the life-size cutouts of his two biggest clients, he couldn’t help but lament how they had ironically become “the two poster boys” for a burgeoning concussion crisis.


At least Steinberg could take consolation knowing that the pair would no longer be poster boys for playing through concussions and that their symptoms seemed to have abated with no apparent aftereffects. Their retirements would benefit not only their own long-term health, but also that of all the kids who looked up to them.


“There are millions of young kids out there taking as their model the athlete who plays with nine concussions, who goes back into the game after he’s had a concussion,” Steinberg said at the time in a nationally televised interview. “And I’m scared that we’re going to have a group of high school athletes, collegian athletes, and professional athletes who end up having real impairment.”


•   •   •


Leigh Steinberg wasn’t the only one worried about college and high school athletes. As the string of professional retirements played out in the headlines and highlight reels, medical researchers started to wonder about the impact of multiple concussions on younger—more vulnerable—brains. Because concussions had always been dismissed as dings or bumps on the head, no one had bothered to scientifically study their aftermath. Now that it was becoming clear that concussions could produce real damage to the brain, team physicians and athletic trainers needed answers.


For Kevin Guskiewicz, the issue had taken on a particular immediacy in the ’90s. As director of the University of North Carolina’s education program for certified athletic trainers, he was now constantly fielding questions on concussions. While years of study had taught him how long an athlete with a twisted ankle should be sidelined, there were no data on how long a concussed player needed to rest. These days the questions were increasingly coming from the players themselves, and Guskiewicz would sometimes lie awake at night troubled by his inability to supply a concrete answer.


Early in his career, while working as an assistant trainer for the Pittsburgh Steelers, he had become friends with the team’s starting fullback, Merril Hoge. Several years later, when Hoge called to chat, Guskiewicz was taken aback: the former Steeler didn’t sound like himself. Guskiewicz was sure it was due to the post-concussion syndrome that had forced Hoge to retire from the NFL.


Guskiewicz didn’t want the same thing to happen to any of the athletes in his care. The only way to protect them, he reasoned, was to get more information—to scientifically investigate the impact of repeated concussions in college football. So in 1999 he gathered a group of leading brain experts and sports medicine specialists, and together they set up a large-scale study that would track concussions in nearly three thousand players from twenty-five colleges over the next three seasons. At the beginning of each season, athletes would take neuropsychological exams that could then be used as a comparison to tests taken after a concussion. The groundbreaking findings mirrored what had been seen anecdotally in the pro players: the more concussions a college player sustained, the more vulnerable he was to another one. College players with three or more concussions were three times more likely to sustain a new concussion than those with no history of head injury. What’s more, multiple concussions led to longer recovery times.


By the fall of 2003, when the study was published in the Journal of the American Medical Association, concussion research had begun to take off. Other researchers found a similar connection between repeated concussions and a heightened risk for future ones. An alarming finding came from a study that looked at both college and high school football: players with a history of concussion were six times more likely to sustain a future concussion than those with no previous head injuries. Even more disturbing were the studies showing that scores on tests of memory and mental agility dropped when athletes sustained multiple concussions.


The football studies echoed what scientists had been learning from concussed animals. Experiments in rats over the previous decade had provided insight into what happened not only after a single concussion but also after multiple ones. Researchers found that concussed rats experienced a burst of chemical changes in their brains. Those changes made the rats more vulnerable to severe, and sometimes irreversible, damage if there was another injury. For young rats, even one concussion could be enough to impair the rodents’ future ability to learn. The studies also showed that rats needed seven to ten days to recover from a mild concussion.


Some of that emerging research found its way into new and existing guidelines for concussion management. The ominous findings pushed experts to make the return-to-play recommendations more conservative. Still, among the nearly twenty sets of published guidelines, there was no consensus on how to grade the severity of concussions and how to determine when it was safe to return to play. That disparity stemmed from the lack of any solid science on the impact of concussions on human beings. As a leading animal researcher was quick to point out to one of the guideline authors, you can’t assume that people’s brains will respond the same as rats’.


Flawed as they were, the guidelines at least offered doctors, trainers, and coaches throughout the nation advice on how to handle an exploding epidemic. The numbers were staggering. Well over a million boys were playing high school football—and studies showed that an alarming number of them were experiencing concussions. In fact, one study found that almost half of them were sustaining concussions, with over a third suffering more than one.


It wasn’t surprising that a sport marked by crashing helmets and crunching tackles would produce nearly two-thirds of all concussions among high school boys. What was surprising was the plethora of concussions beyond the gridiron among younger kids. Once researchers started looking at the broader picture of youth sports from peewee leagues through high school, they were startled by how pervasive the problem had become. With so many younger children playing soccer and basketball in youth leagues, those two sports combined to produce nearly as many concussions as football among kids between the ages of five and eighteen.


As if that wasn’t eye-opening enough, concussions were striking more females than males in soccer and basketball, the two most popular sports in which both sexes participated in equal numbers. High school girls were sustaining more than three times as many concussions as boys on the basketball court. They were sustaining almost 50 percent more concussions than boys on the soccer field, with a rate of injury second only to football among all high school sports. On the college level, women were experiencing 60 percent more concussions than their male counterparts in basketball and 30 percent more in soccer. More remarkably, women playing soccer were suffering concussions at a higher rate than men playing football.


No one had figured out why females appeared to be more vulnerable, but there were theories: their necks weren’t as strong as those of male athletes; their brain chemistry and hormones were different, too. Several factors compounded the problem for women and girls. Some concussion symptoms, such as impaired memory, appear to be more severe and long-lasting in girls than boys. Concussions are more likely to be missed in girls than boys, thanks to the popular misconception that girls don’t play as hard as boys. Even when concussions are noticed in girls, symptoms are more likely to be minimized because people assume the macho subculture doesn’t extend to girls’ sports.


Those people haven’t met Jamie Carey.


•   •   •


The day Jamie Carey showed up for her first basketball practice at Stanford University, coach Tara VanDerveer took her aside and handed her a bright yellow jersey. Then VanDerveer gathered the rest of the women on the team, all clad in Stanford’s cardinal red, and explained why Carey alone would be wearing yellow every day. “We’re going to have a strict rule in our practices: nobody touches Jamie,” VanDerveer announced. “And this yellow jersey is to remind you of that.”


Carey’s reputation for fearlessness and recklessness on the court clearly had preceded her. Short even for a guard at five foot six, she compensated for her lack of size with a fierce competitiveness: diving headlong for loose balls, hurtling into crowds of jostling elbows, planting herself solidly against charging opponents.


That scrappy style made Carey the nation’s 1999 High School Player of the Year as a senior in Thornton, Colorado. But it also had a dangerous downside: a history of concussions dating back to seventh grade when an opposing player rammed into Carey and sent her crashing to the floor headfirst.


At Stanford, six years and seven concussions later, Carey reluctantly pulled on the yellow jersey that spotlighted her vulnerability. She hated the idea that she needed the yellow jersey as armor to protect her from other players. Unfortunately, it wasn’t enough to protect her from herself.


Carey was wearing it during a preseason practice her sophomore year when she dove for a ball, slid across the floor, and banged her head on a teammate’s shin. She tried to dismiss the incident as just another bump on the head, but this time the symptoms were debilitating and persistent. She was so dizzy and disoriented that she couldn’t walk up stairs. She had so much trouble following her professors’ lectures that she stopped going to class. She would start a sentence and forget how to finish it.


Now even Carey realized there was something seriously wrong. A neurological evaluation the following week confirmed it. Doctors concluded that Carey’s brain had already sustained significant damage and that she’d be risking her health if she continued to play. As soon as Stanford officials received the medical report, they called Carey in and told her she was being dropped from the team.


At an emotional press conference four days later, Jamie Carey, in a quivering voice, stunned the roomful of reporters by announcing that concussions were forcing her to retire from college basketball. When asked if she could imagine herself returning to play someday should her condition improve, Carey paused and let out a sigh. “Trust me, I asked the doctors many questions like that,” she replied. “I kind of got an explanation that everyone with their brain starts out on a full tank. Or like in a video game, you start out with so many lives that you can give. You can give those lives and give those lives and, with each hit, it’s fine. Nothing happens. Your brain isn’t affected. But, you can’t get those lives back. So once you’ve used them and you get another hit, it’s going to start affecting your brain. And that’s where I’m at. I don’t have any hits left.”


The ones she’d already taken had derailed not only the athletic career of the Pac-10 Conference Freshman of the Year, but also the academic dreams of a former high school valedictorian. Unable to do quantitative work anymore, Carey had to change her major from computer science to sociology. That allowed her to take courses with essay-based exams, which were easier to complete now that she was coping with cognitive deficits and memory problems.


For much of the next year, Carey laid off physical activity, and her head started to clear. Emboldened, she began playing pickup games. With no yellow jersey to protect her, she found herself trading elbows with men in daily playground games that were rougher than the Stanford women’s scrimmages. There were no concussions and, to her surprise, not even a headache.


Her hoop dreams thus revived, Carey resolved to fight her way back to NCAA competition. She petitioned Stanford for reinstatement to the team she once led. University officials turned her down flat, saying the risks to her brain were simply too great.


Characteristically undaunted, Carey sought a second opinion at the University of Texas. After extensive testing showed that many of her symptoms had abated, specialists there cleared her to play again and she transferred to Texas. But with brain injury experts still debating the long-term impact of multiple concussions, the university’s decision sparked controversy. Things got so heated that the team physician for women’s sports at Texas, Dr. Mark Chassay, felt compelled to defend the university’s stance at a press conference. He cited a recent journal article that had concluded there wasn’t enough scientific evidence yet to prove concussion damage could add up over the course of an athlete’s career. Then he turned his attention to the media storm over the recent rash of premature retirements in pro sports due to concussions: over the past few years, post-concussion syndrome had claimed the careers of Football Hall of Famers Troy Aikman and Steve Young as well as Hockey Hall of Famer Pat LaFontaine. “In football and hockey, there have been some articles that scare people,” Chassay told the reporters, “but those probably are repetitive injuries while the players are not symptom-free.”
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