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Introduction


‘The truth is not delicate, and it does not suffer from denial – the truth only dies when true stories are untold.’1


— Ken Liu, author


A visit to the Midlands, England. Winter 2017


Dawn lights another cigarette and stands in the frame of the back door.


It’s our first meeting and five minutes prior to this exchange we were sitting side by side on her sofa, simmering in the silence that her story had left between us. I hadn’t intended to talk about it then but Dawn, I quickly realise, does not hold back. An initial chat soon spiralled into her vividly recounting the day her father, former professional footballer Jeff Astle, choked to death, in 2002. She told it with such unflinching courage that it knocked the breath out of me.


‘He’d hate this,’ she says to herself or to me, holding out the second cigarette balanced between her fingers.


I watch the winter wind pick up the swirl of the smoke. It billows through the crack in the backdoor left ajar, curling around the corners of the kitchen.


Dawn’s two golden retrievers begin circling me curiously.


‘That one’s got a real sixth sense, you know?’ Dawn says. ‘Knows when a person’s anxious or sad and wants to protect them.’


The dog suddenly looks up at me, then rests its head down on my toes.


‘Oh bloody ’ell! Not you as well! Christ, what a pair!’ She cracks the tension with a laugh, exhaling the smoke like a held breath.


I eyeball the dog, which is still staring at me when Dawn stamps out the cigarette and presses the door closed, rubbing her hands together to warm them as she walks back into the kitchen to click the kettle back on to boil. We chat about everything and nothing as she prepares the tea: the subjects her kids are studying, her former career in the police force, my job and life in London. She can talk, Dawn, and is generous with her detail and humour. I watch her pour the boiling water in the mugs, not missing a beat or a punchline as she goes, only pausing for a moment to let the tea brew.


‘Right then, where were we?’ she says as she picks up both mugs and leads me back into the living room. We sit side by side on the sofa once more.


She takes me through the rest of the story slowly, methodically and in visceral detail, unfolding the events delicately like fresh linen. She takes her time to walk me through the good, the bad and the unfathomably ugly. And still there is a tremendous gentleness to her tone, to the way she carries me along. She is careful with the details, dates, times and places, deciding early on, for whatever reason, that I am deserving of the full story about her father and what her family has gone through – the whole truth and nothing but.


Her outrage is quiet and considered, while her humour erupts, filling the space and silence, ricocheting off the walls. She segues between comedy and tragedy with ease and there is something about the twang of an accent, the tone and turn of phrase that is ‘other-than-London’ that I find comforting. Perhaps it’s a reminder of home.


‘Where are you from then?’ she had asked, when I arrived two hours ago.


‘A few places – I’m a bit of a mongrel really.’ My go-to response to my parents’ divorce that feels less complicated than saying a bit Yorkshire, a bit Lincolnshire and a bit London.


‘You can’t really place my accent, though I’m often betrayed by my northern vowels,’ I had told her.


‘There’s no R in BATH though, is there?!’ she had roared. I immediately liked her.


In fact, I’d liked Dawn from the moment I had found a video of her walking out on a meeting with Gordon Taylor, the then chief executive of the Professional Football Association (PFA), after a coroner ruled Jeff Astle’s death as industrial disease – the first of its kind – that came as a result of a neurodegenerative disorder caused by the repeated heading of footballs. The meeting took place 15 years after Jeff’s death, after the promise of a longitudinal study by the PFA had left the family still fighting for answers.


I liked Dawn then, but I like her even more now, as she flits between fixing cups of tea and taking me through the terror of losing her dad and the almost two-decade-long fight for justice she has become embroiled in. Dawn and her family have been calling for research into football, head injuries and dementia ever since.2 She’s given up her life to hold the sport to account in order to protect other players in the same situation, of which there are now many.


‘Football doesn’t want anybody to think it can be a killer, but I know it can be because it’s on the bottom of my dad’s death certificate,’ she says. ‘And I promised him in the Chapel of Rest that there was no way . . .’ she says quietly. ‘There was no way I was going to let football get away with it.’


It takes me a long time to find the words.


‘They won’t get away with it,’ I say, with more hope than certainty.


‘They won’t get away with it,’ she repeats quietly.




‘Every morning I am reminded of my own vulnerability, my own mortality which in turn inspires me to ask questions; what is life after all? What are we expected to do with this life?’


— Dr Bennet Omalu, neuropathologist


Chapter One


A Controversial Issue


It usually starts with something seemingly insignificant: a curious photograph on a scroll, a conversation on a tube platform, a chance encounter, a text. This story started in 2016 with a text.


Dave Mirra has died! Can’t believe it. CTE. Read this x


Had I known at the time that it would end up where it has, sometimes I wonder if I would’ve opened that message. And yet, I do always open them, the messages. I have an insatiable curiosity about people and the world, and how the two interact. I have spent my career making audio documentaries in an attempt to satisfy my inquiring mind, which has granted me access to the deepest depths of human beings and their lives. I have got on planes as a result of gut feelings that have taken me across continents to some of the most incredible and, frankly, some of the most fucked-up places in the world.


It’s a real privilege, sitting down with a stranger to speak until we are no longer strangers. I have sat with their fear, their joy, their grief, their love and everything in-between. It’s a simple exchange. They talk and I listen. Sometimes a problem shared is a problem halved. Sometimes they’re looking to lay down their weapons, to let someone else carry the load. Sometimes they’re looking for resolution – and sometimes I seek them out, looking for answers myself. I always open the messages that come in, but it’s the people I encounter who propel me forward.


This story is no different from that. A Delicate Game has spanned years of my life and introduced me to a host of people, from leading scientists to wives and daughters, like Dawn, who have lost loved ones to chronic traumatic encephalo­pathy (CTE) and have channelled their grief into action, fuelled by a determination to be part of the solution to a problem that is out of control.


While this isn’t a story with the happiest ever after, it’s one I’m glad I can share here, in the hope that, maybe, it will make a difference.


***


So here I am, phone in hand, reading the message, fated seconds away from seeing something that is about to send me down a five-year rabbit hole. I click through to the article, which had been posted on 17 February 2016 on Outside online magazine, announcing that, yes, American BMX legend Dave Mirra had died two weeks before.3 A husband, father and champion rider, Mirra had a ground-breaking career. He won 24 X Games medals in two decades of competition, all but one of them in BMX. He was arguably the best his sport had ever seen.


I had been making a documentary about a BMX club in south-east London at the time. A former DJ renowned in the community, the self-titled Mr CK Flash, had built a track in the park near my house and was training kids from the area to become Olympic athletes. He already had boys on Team GB, including Tre Whyte who would go on to win silver in 2021, and it was crunch time for his next cohort. I was spending a lot of time with the riders on and off mic, having also, very briefly, taken up the sport myself (CK’s condition in exchange for handing over his story). I had regaled friends with anecdotes about the track, the kids, CK, and had become ­accustomed to receiving anything and everything BMX-related. It was a close friend that sent the text. Little did he know where it might end up.


The article recounted how on the morning of 4 February 2016, Mirra had been going about his business, greeting friends at a local bakery and joking about how he was getting too old for the late nights. He had then driven to a friend’s house, parked his truck in the driveway and shot himself in the head. On hearing the initial reports, some of his friends had laughed it off as fake news; they even sent messages to Mirra’s phone, linking him to the articles to let him in on the joke. For them it was unfathomable. Why would a successful, happy, fulfilled father of two choose suicide with no explanation? No note?


Well, he wouldn’t, is the short answer.


A couple of months later, a post-mortem revealed that chronic traumatic encephalopathy, CTE, a degenerative brain disease, had been found in Mirra’s brain.


***


Chronic traumatic encephalopathy is a progressive neuro­degenerative syndrome. It is most commonly found among athletes, members of the military and survivors and victims of domestic abuse and is caused by single, episodic or repetitive blunt-force impacts to the head and a consequent transfer of acceleration­–deceleration forces to the brain. These can be defined as either concussive or subconcussive blows.


Put simply, concussive blows are the hits to the head that typically cause immediate symptoms: dizziness or blackout. The impact can cause the brain to suddenly shake violently or bounce around or twist inside the skull, creating chemical changes within it and sometimes stretching and damaging brain cells to the point where they no longer work properly.


A subconcussive blow is defined as a head impact that does not result in a clinical concussion, meaning that there are no immediate symptoms. And yet subconcussive blows are believed to have adverse long-term effects in some individuals, particularly if there are repetitive occurrences.


The Cocussion Legacy foundation use the analogy of pitcher’s elbow to describe the damage to an athlete’s brain from those smaller subconcussive impacts. Pitcher’s elbow is a fairly ­common condition among baseball pitchers caused by repetitive motion and stress at the elbow, resulting in damage to the tendons and ligament of the inner elbow. Every delivery strains the pitcher’s elbow, causing micro-injuries to the ligament that builds up over time to weaken, or even compromise, the integrity of the ligament. But this isn’t the elbow – this is a brain. The most complex organ in our bodies.


During his career, Mirra had a number of serious crashes including falling 16 feet from a ramp onto his head, crashing so hard he lacerated his liver. On another occasion, he fell 14 feet to the bottom of the ramp, momentarily losing consciousness.


BMX had once been considered illegitimate and unruly – reserved for degenerate kids on the street – but was later embraced by popular culture, although the attitude of the riders has remained the same. They are fearless, willing to take high risks, riding on the edge. The edge itself can be defined as the line between chaos and control, between order and disorder. Between life and death.


A subcultural study of freestyle BMX by the University of Louisville described the sport as ‘edgework’. Edgework occurs when the individual voluntarily places themselves in a high-risk situation, or partakes in a high-risk activity, in which the individual could potentially sustain serious, or even life-threatening physical or mental harm if the situation or activity in which the individual participates is not navigated with a high level of skill.4


It is the goal of the edgeworker to approach that line or ‘edge’ as closely as possible without crossing the line or falling off the edge.5 And it is the proximity to that line that evokes the most adrenaline.


For BMX riders competing, the bigger, impressive, point-scoring tricks require more air; yet, the higher the climb, the harder the fall.


‘We ride until we crash,’ said Mirra’s friend, fellow BMX-rider Mat Hoffman, in an interview with Rolling Stone. Hoffman, by his own count, has suffered over 100 concussions himself. ‘That’s just the nature of the sport.’


This wouldn’t be the last time I heard those particular words and, as I got further into my investigation, I saw many athletes pushed to their edges – right up to the line for better or worse –and grievous bodily contact consistently celebrated as the ultimate performance of toughness and masculinity.


From the gladiator arena to the boxing ring, athletes have always forfeited their bodies for sport. Often in front of a live audience for money, sponsorship, adrenaline, glory or, ideally, all of the above . . . But that’s just the nature of the sport.


It was this seeming acceptance and legitimising of violence in sports that initially piqued my interest. I was drawn to the writing of American sociologist Michael Messner who researches, among other things, gender and sports. Messner writes:


In many of our most popular sports the achievement of goals is predicted on the successful utilization of violence – that is, these are activities in which the human is routinely turned into a weapon to be used against other bodies, resulting in pain, serious injury and even death.6


The use of the word ‘weapon’ was what I found the most fascinating. It implies that someone else is in control, that someone else is using it. I began to explore the relationship between sport, pain and the human body and came, perhaps inevitably, to boxing, a particularly brutal sport in which it is not only legitimate but necessary to dominate your opponent by force and violence, channelling aggression to good effect. I disappeared down a rabbit hole into the world of boxing, a sport deeply embedded in our psyche, in our very idea of ‘sport’.


Under the Ancient Greeks, boxing was an Olympic sport. They considered it the most potentially harmful of their sports – indeed, a first-century-BC inscription translates as, ‘A boxer’s victory is gained in blood.’7 The Romans also loved the sport, which often took place in gladiatorial arenas, with opponents wearing gloves that had spikes sewn into the leather. The loser was the person who died.


With the rise of Christianity, boxing became less popular, although fights no doubt took place. Support resurged in the seventeenth century. In England, pugilist bouts were held in places like London’s Royal Theatre. Contestants competed for a purse and fought bare knuckled, but there weren’t rules in place. Opponents weren’t matched by weight and so bigger, heavier men were at an advantage. It wasn’t until the 1740s that regulations were brought in, suggested by the celebrated Jack Broughton, considered by many the ‘father of boxing’. He fought for many years under the patronage of the Duke of Cumberland, who, like many aristocrats, had an interest in pugilism. Broughton also invented mufflers, the predecessors of modern boxing gloves, which protected the hands and face. Some people argue that gloves brought more dangers into the game than bare-knuckle fighting, as the contestant was more likely to aim for his opponent’s face and head, potentially causing more injury or trauma.


Broughton’s rules, introduced, it’s believed, because one of his opponents died of fight-related injuries, pretty much served to regulate boxing until the more detailed London Prize Rules were introduced in 1838. During that time, the face of boxing changed, becoming more ‘respectable’ as the great fighters of the time, such as Daniel Mendoza, Gentleman John Jackson and Tom Cribb, began to get the support of members of the aristocracy for the sport deemed as the epitome of ‘manliness’ and ‘honour’.8


The London Prize Rules arguably added to this veneer of respectability for bare-knuckle fighting. It introduced regulations that protected fighters, such as banning kicking, gouging and biting. Fights were also carried out in square roped-off rings and 30-second breaks were introduced after a knockdown, which now signified the end of a round.


So popular was the sport that it soon spread across the Atlantic, taking root in America, although admittedly, the most successful boxers were not homegrown but rather émigrés from England and Ireland. Regardless of where these matches were being fought though, bare-knuckle fighting was still too rough and ready for some aristocrats, associated more with the brawling of the lower classes. Keen to get sponsorship and patronage from the higher echelons of society, in 1867, journalist and sportsman John Graham Chambers came up with the Queensberry Rules, named after the Marquess of the same name. Although scoffed at by some pugilists, the rules were adopted by many, including the wearing of padded gloves and the outlawing of wrestling in matches. Weight divisions were also introduced around this time.


The core organisation that oversaw and progressed sports and sportsmanship was the YMCA (Young Men’s Christian Association), established in the 1840s. In both England and America, it offered ‘a safe gathering place, opportunities for socialising, Bible-study classes and prayer meetings’.9 Later there would be greater emphasis placed on physical education as part of their mandate. More recently, their mission statement was updated to ‘The Y is the leading non-profit committed to strengthening community by empowering young people, improving the health and well-being of people of all ages and inspiring action in and across communities’. At its inception, it was part of the resurgence of a movement that was known as Muscular Christianity, which I will come onto later, in Chapter Three.


The outreach efforts drew in many, particularly younger men, to box but also to be ministered to, enabling them not only to be part of a team and to work together, but to essentially learn to kneel to authority without question. In church, they would bow to the minister or Jesus in the same way that during matches they would respect and accept that the referee’s word was final. As the Edwardian period came to an end, this acceptance of authority became deeply entrenched and boxing even more associated with ‘strength, endurance, violence, “sacrifice”’.10 These same values became particularly important during the two wars that engulfed the world until 1945. It was a game of honour, and in a world rattled by wars, boxing upheld notions of heroism and strength.


In the early twentieth century, it was a particularly brutal sport. The contests were long, with numerous two-minute rounds, and little care was taken to match evenly skilled or evenly weighted boxers. The equipment was poor, with insubstantial boxing gloves offering little protection, which meant that the beatings were severe. Boxers would participate in hundreds of fights in their careers, which sometimes lasted decades. The money a man could make in the ring held an allure, keeping many boxers competing even through injury or when suffering neurological symptoms.


Energy depleted, injuries visible, men would continue to pummel each other until finally one dropped to the floor. If there was no knockout, there was no winner. It was not until 1979 that the New York State Athletic Commissions specified that an assigned physician could step into the ring and stop a bout. There was little thought to the damage done when you’re still on your feet, though, through repeated blows to the head.


Detailed accounts from before that time are limited, though we see a glimmer of the severity of brain injury in accounts of a fight that took place in Calgary, Canada, in 1913, between Luther McCarty and Arthur Pelkey – a fight that was supposed to produce a challenger for Jack Johnson’s world title. Johnson was the first African American to become heavyweight champion and is considered by many boxing observers to be one of the greatest heavyweights of all time. Pelkey and McCarty were considered ‘white hope’ fighters ready to take that title off him.


McCarty’s match with Pelkey only lasted one minute and 46 seconds. The men circled, they clinched briefly, a few blows were exchanged and then Pelkey struck McCarty with an ‘arm blow’ – a hit delivered with all available force and muscle power – to the right cheek. McCarty is said to have looked at his trainer and winked (a real showman) before both fighters stepped back and McCarty slumped and fell to the mat. He never regained consciousness and was the first boxer to be killed in a ring in Canada.


A coroner’s jury ruled that McCarty had died of a cerebral haemorrhage. It wasn’t clear whether the haemorrhage had been a result of a previous injury, which may have included a riding incident where he had hit his head after a fall, or, indeed, of subconcussive trauma sustained from a career in the ring. ‘But it was evident that the immediate catalyst to McCarty’s death were blows to the head during the fight.’11 A coroner’s jury exonerated Pelkey from any responsibility for McCarty’s death, but he was immediately arrested by the North West Mounted Police and formally charged with manslaughter. And yet, the ruling held that he had not been killed by a blow delivered by Pelkey. It would not be the last time.


In the late 1920s an American man and so-called renowned anti-boxing activist named Manuel Velazquez began to gather data on boxing injuries and deaths after his friend, junior welterweight Pete (Kid Indian) Nebo, was declared mentally incompetent and committed to Florida State Hospital for the rest of his life. He was only 30 and had sustained many beatings during his career. Following Velazquez’s death, his data was completed by Joseph R. Svinth. It shows that between 1890 and 2019, some 1,876 boxers died as a direct result of injuries sustained in the ring, an average of more than 14 deaths a year.12 Fourteen deaths. That’s deaths, so not counting injuries like those sustained by Nebo. Svinth also noted that all deaths were due to brain injuries. Cardiac conditions, rapid weight loss and so on result in maybe a quarter of current deaths.


Fourteen deaths a year. Fourteen lives destroyed by a moment of incendiary violence in a boxing ring. Why wasn’t this taken more seriously? Especially as those deaths were only the ones that came from sudden impact, a cause and effect impossible to deny. But those deaths sat alongside another unfolding disaster, that of CTE. In boxing I would discover the start of the story of CTE, and a template for misdiagnosis and ignorance that would be repeated beyond it.


The foundations of CTE were laid in a condition called punch drunk syndrome, or dementia pugilistica, found in boxers. In 1928, a physician and researcher called Harrison Martland published a scientific paper titled ‘Punch Drunk’.13 It described 23 cases of boxers who had started to display neurological symptoms after having experienced repetitive head trauma. The head trauma was essentially the foundation of their sport; being punched in the face.


Some of the boxers developed symptoms that resembled Parkinson’s disease as well as more general types of cognitive deterioration. These symptoms were well known throughout the boxing community. The fans could see it, the promotors could see it; even the fighters themselves could see it. The conditions were often referred to more commonly as boxers being ‘cuckoo’ or ‘slug-nutty’.14 The symptoms could include confusion, vertigo and a staggering, propulsive gait. The men would eventually deteriorate mentally, often being committed to a psychiatric hospital, as happened with Pete Nebo.15


Following his findings, Martland made a plea to neuropathologists about the syndrome:


The [punch drunk] condition can no longer be ignored by the medical profession or the public. It is the duty of our profession to establish the existence or non-existence of punch drunk by preparing accurate statistical data as to its incidence, careful neurologic examinations of fighters thought to be punch drunk, and careful histologic examinations of the brains of those who have died with symptoms simulating the parkinsonian syndrome. The late manifestations of punch drunk will be seen chiefly in the neurologic clinics and the asylums, and such material will practically fall to the neuropathologist connected with such institution.16


He also noted that the condition often affects ‘fighters of the slugging type, who are usually poor boxers and who take considerable head punishment, seeking only to land a knockout blow. It is also common in second-rate fighters used for training purposes, who may be knocked down several times a day,’17 drawing a connection back then to the repetitive hits to the head.


Martland’s study was not received well by the boxing community and as you can imagine, even then, a phrase like ‘punch drunk’ was swooped up by the media into a frenzy. By the end of the 1930s, punch drunk syndrome was plastered across the papers, delicious tabloid fodder rather than a serious clinical diagnosis and carrying its own social stigma. In these sensationalised versions, the very real scientific developments weren’t fully covered. But did they need to be? Eyewitnesses to the ring could see the effects on the boxers for themselves – the slurring, stumbling, almost regressive nature of the fighters was hard to miss. And since when did the tabloids need facts, anyway?


There were some studies published during the 1930s that explored the ‘punch drunk’ phenomenon. Dr Harry Parker built on Martland’s thesis and presented more evidence of its existence, noting ‘punch drunkenness’ can present as a ‘medley’ of symptoms through different symptomatic ­timecourses.18 J.A. Millspaugh, a naval lieutenant, published an article in 1937 that presented more examples of cognitive dysfunction in naval boxers who suffered from dementia and disorientation.19 Millspaugh also introduced new nomenclature to the literature, re-terming ‘punch drunk syndrome’ as ­dementia pugilistica, which is still used today. Lastly, he analysed the landscape of regulations, rules and precautions taken by boxing committees to ensure the safety of its boxers.


The seeds of discovery had been sown, but as I began to trace their roots, I learnt very quickly that they were given little room to really grow.


A year before Martland’s popularisation of the term ‘punch drunk syndrome’, physicians Michael Osnato and Vincent Giliberti had published a review of cases of what was known at the time as post-concussion neurosis – a neurological disorder that emerged after a concussion, which established the scientific underpinning of traumatic encephalopathy.20


Osnato and Giliberti concluded that concussions could be associated with subsequent neurodegeneration and found that the pathology of the cases studied resembled the effects of encephalitis – an uncommon but serious condition in which the brain becomes inflamed or swollen. They decided to call this disorder ‘traumatic encephalitis’, which soon became ‘traumatic encephalopathy’.


The addition of ‘chronic’ to ‘traumatic encephalopathy’ came in 1940 by researchers Bowman and Blau when studying the case of a 28-year-old professional boxer whose career had abruptly ended because he was suffering from numerous neurological symptoms.21 The boxer’s wife reported that her husband had exhibited increasingly childish behaviour and was occasionally depressed. His short-term memory was poor. The patient was described as suffering from paranoia, including times when he felt he was being poisoned, stalked and deceived by those around him. He also had violent episodes and had been arrested for shouting at a stranger. Though he’d wanted to return to his sport, the boxing commissioner refused to allow it on the grounds of the man’s poor mental health. It is important to note that the boxer abstained from alcohol, but had experienced many knockouts during his boxing career. The authors initially diagnosed this young boxer with traumatic encephalopathy using Osnato and Giliberti’s original terminology; they added the word ‘chronic’ because his case had not improved over the course of 18 months, leading them to change their diagnosis to reflect this. And so chronic traumatic encephalopathy, or CTE, was born.22 The condition had a name.


Throughout the twentieth century, there were key discoveries in our understanding of CTE. In the years after Bowman and Blau’s research, several studies examining boxers described the ‘clinical features of CTE, its relationship to the degree of exposure to fighting’,23 and an array of findings taken from X-rays. But ‘each faced setbacks due to issues related to study design, a lack of longitudinal follow-up and the absence of agreed-upon clinical criteria for CTE’.24 It certainly didn’t touch the mainstream in the way that the vaguer term ‘punch drunk’ had.


Fundamentally, it was and still is hard to quantify the impact of CTE on sufferers: there is no direct measure of the cumulative trauma a person must be exposed to. Researchers Bernick and Banks have refined what they call ‘potential surrogates’ to this issue,25 such as the number of fights, fights per year, number of knockouts and the years of fighting.


However, each of these variables may actually have a slightly different influence on the development of CTE. The clinical features of CTE are often progressive, leading to dramatic changes in mood, behaviour and cognition.26 And yet the first signs would generally appear years or decades after a brain injury has occurred. You couldn’t tell when it had happened or how many hits it would take. It’s a moot point. Like trying to quantify exactly which cigarette you smoked finally resulted in lung cancer. In some cases, it never will, but with every inhale, a risk is being taken.


There’s still so much unknown, so many gaps in the knowledge and inconsistencies. And science cannot be sold or believed when such inconsistencies exist. As I have also discovered, it’s often in sports’ best interests for there to be such inconsistencies, variables and potential loopholes.


One of the inconsistencies that has caused the most debate is that the disease supposedly presents differently in different sufferers. Some modern researchers have suggested that the disease suffered by boxers is distinct from that found among American football players, for example. This is thought to be centred on a belief that retired American footballers exhibit a predominance of mood and behavioural disturbances, whereas boxers predominantly have motor-related symptoms.


It’s true that two of the larger and more influential studies on boxers, including one by Corsellis and colleagues in 1973, focused on motor symptoms. They studied the brains of 15 retired boxers and investigated their lives in retrospect through interviews with the families and found that a characteristic pattern of cerebral change that appeared to be a result of the boxing that triggered many features of the punch drunk ­syndrome.27


Corsellis and colleagues also commented on the mental aspects of the condition: ‘Perhaps the more intriguing problems, however, are raised by the psychological components of the syndrome. These have rarely been looked at in the detail accorded to the neurological side.’28


Martland, in one of his lesser-known works, ‘Intracranial injuries and their sequelae and punch drunk’, observes that punch drunk syndrome, as he called it, was not just seen in boxers ‘but may be seen in wrestlers, and not uncommonly in footballers’.29


There is evidence to suggest that the chronic effects of head trauma in American football, along with the public’s awareness of the long-term consequences of that trauma, were being ­recognised more than a century ago. P.H. Montenigro et al. wrote in the 2015 study ‘Chronic traumatic encephalopathy: historical origins and current perspective’30 that in 1893, a US Naval Academy midshipman and football player, Joseph M. Reeves, after being cautioned by a physician that another blow to his head would cause traumatic insanity, hired an Annapolis shoemaker to fashion the first-ever football helmet.


In the 1930s, cases of punch drunk dementia among football players were noted, including a report of a young football player whose behaviour suggested a ‘psychopathic personality’ and the ‘condition we sometimes find in pugilists . . . pummelled about the head’.31 This was followed by an editorial in the New York State Journal of Medicine entitled ‘Punch-Drunk Boxers and Football Players’,32 which reported that participation in any sport in which multiple head injuries occur, such as in American football, could cause a condition similar to punch drunkenness in which ‘attention, concentration, and memory suffer permanently’.33


CTE across the early and mid-twentieth century is a story of boxing, but the evidence of its existence in other sports is there, if you look for it. Despite the disparate literature, frequent misdiagnosis and ignorance surrounding the disease, in the years post-1940, the diagnosis of CTE went beyond boxers to encompass athletes from multiple contact sports, including football, American football, hockey, rugby, wrestling, extreme sports, as well as survivors of domestic abuse and military ­personnel.


All neuropathologically confirmed cases of CTE to date have had one thing in common: a history of repetitive head impacts. These smaller impacts in sport could include a collision of helmets on the American football field, a tackle in rugby, a fist to the face in boxing or the whack of the ball in European football. But isn’t that just the nature of the sport?


The Concussion Legacy Foundation (CLF), formerly the Sports Legacy Institute, a Boston-based non-profit organisation, uses the analogy of a car driving down a poorly ­maintained road. Big potholes might burst a tyre or crack an axle, but smaller potholes do immense harm: they won’t pop your tyre right away, but drive over them repeatedly, day after day, and the damage will start to mount. Over time, you’ll see the wear and tear and finally the break.


The CLF was founded in June 2007 by Chris Nowinski, a former football player and professional wrestler, and Dr Robert Cantu, a clinical professor of neurology and neurosurgery and founding member and chairman of the Medical Advisory Board at the Concussion Legacy Foundation in Boston. Cantu also consults on numerous NFL (National Football League), NHL (National Hockey League) and NBA (National Basketball Association) teams and serves on the NFL’s Head, Neck and Spine Committee and as a senior advisor for the Rugby Research and Injury Prevention Group (RRIPG).


I came to CLF after months of delving into the history of CTE. That investigation often found me coming up short, reaching dead ends or making small moments of progress. That’s the nature of the disease itself though – it’s never black and white. But then I came across the foundation and in particular Nowinski, who is part of a collective ensuring the ­discourse and education around CTE and brain injury.


While suffering from extreme post-concussion syndrome following years of injury in the WWE wrestling ring and playing American football, Chris Nowinski learnt that one of the world’s leading concussion experts worked just 30 minutes from his house. His knowledge of concussion and its impact until that point was minimal, but he knew he was struggling.


In the sports I played, when you get knocked down you pick yourself up, dust yourself off, and get back out there. I was told if you can walk, you can play. Pain is weakness leaving the body. If it ain’t bleedin’ it ain’t hurt. Suck it up. Take off your shirt, Sally.34


He acknowledges that that was the culture he loved and that he would never take a day off just for a headache, but he now questions: ‘What had that done to me?’


During their meetings, Chris states that Dr Cantu ‘blew his mind’ about concussions (although insists no pun is intended). He started with the basics – that a concussion is not actually defined by a physical injury, but by the loss of the brain function that is induced by trauma. That made it much easier for novice Chris to comprehend.


They’re an unlikely pairing in person. I watched them deliver a seminar together on concussion before we first spoke. Cantu, with his gentle nature and strawberry-blond hair, arms folded across his chest, tucked into a chair, which seems to envelop him, while Nowinski is broad, almost gladiatorial, his body spilling over the sides of his seat, its back barely containing his body. Cantu speaks in a measured way, Nowinski, too, although his voice is booming, commanding the space. Their respect for each other is easily observed though, each allowing the other to speak first, offering the floor without interruption and directing the questions that are most suited to the other, rather than taking centre stage themselves. Both have played an integral and vital role in raising awareness of CTE, brain injury and concussion, of advocacy but also of supporting players and their families. They are in the unique position of being able to discuss brain injury within sport on the record, unlike many others who find their research funding tied up with leading sporting bodies. Even so, doing all this hasn’t been without its difficulties.


Dr Cantu tells me he thinks its unfortunate that so much research is funded by organisations that have a vested interest in there not being a connection between repetitive head injury and issues later in life. ‘Some individuals are connected to tertiary institutions where they are not encouraged to be a part of controversy. You know what I’m trying to say?’ he asks me.


I did know. CTE is steeped in controversy, particularly where sporting bodies are concerned, although I wouldn’t realise the true extent of that controversy until much later when I would move from reading about those early studies, the first whispers into the disease, to a world populated by big players on both sides. People determined to shape the conversation on a disease that had reached into each and every contact sport.


***


The widely known history of CTE, or the one that broke into the mainstream due to its Hollywood makeover in 2015, is that of the work of Dr Bennet Omalu who famously, or, infamously, depending on who you ask, catapulted the disease into the spotlight after he discovered it in the brain of NFL Pittsburgh Steelers’ player Mike Webster.35 The discovery and his life were later immortalised in the 2015 film Concussion, with Will Smith playing Dr Omalu.


‘It was an inconvenient truth,’ Dr Omalu would tell me with a laugh, ‘but the truth is often inconvenient!’


Dr Omalu was alerted after Webster died suddenly and unexpectedly, following years of struggling with cognitive and intellectual impairment, destitution, mood disorders and depression. Dr Omalu suspected that Webster suffered from CTE. He conducted independent and self-financed tissue analyses, which proved he was right. It was the first time a link had been made between CTE and the NFL so publicly and with potentially damning consequences. There would be no apology from the NFL, but rather pushback and a chain of career-defining moments for Dr Omalu that I will come to later.


In 2009, Dr Ann McKee, a neuropathologist and expert in neurodegenerative disease, reported on five NFL players, with symptoms including depression, memory loss, paranoia, aggression, confusion and agitation, who were neuro­pathologically verified as suffering from CTE at autopsy.36 C.W. Lindsley wrote in 2017 that ‘all five were offensive/defensive linemen or linebackers – positions with significant helmet-to-helmet contact’.37 Dr McKee had come into the field of CTE through one of its associated diseases, Alzheimer’s.


‘It’s sort of a Sherlock Holmes type of mystery. You have a patient who comes in with peculiar symptoms, then you want to know the reason why there’s a lot we don’t know about the brain,’ she told me.38


‘So, for 20 odd years I was very involved in Alzheimer’s disease and degeneration and one of the cases that came in was a world champion boxer who was diagnosed with Alzheimer’s disease and when I looked at his brain it was fascinating to me because he had a very unusual pattern of tau pathology, the likes of which I’d never seen before.’


Tau protein is predominantly found in brain cells (neurons). Among tau’s multiple functions in healthy brain cells, a very important one is stabilisation of the internal microtubules, which help to transport nutrients and other important substances from one part of the nerve cell to another.39


When mice are genetically altered to remove the gene that encodes for the tau protein, their brain cells do not ­function properly and they exhibit motor defects. In humans, tau ­dysfunction has also been identified as a key player in many ­neurodegenerative disorders.


In Alzheimer’s disease, tau is well known to feature neurofibrillary tangles that are composed of modified tau protein. This means that some other serious brain diseases associated with abnormal tau protein are frontotemporal dementia with Parkinsonism-17, progressive supranuclear palsy and corticobasal degeneration, as well as CTE. All of these forms of dementia are severe and progressive.


In CTE, tau forms clumps that slowly spread throughout the brain, killing the cells. ‘CTE initiates focally, deep in the sulci in the cerebral cortex, and spreads slowly, over decades, to eventually spread tau pathology across multiple brain regions.’40


It was this uniqueness that propelled McKee to look at more boxers to see if they all had the same pattern of pathology, then coincidentally she was asked to look at the brain of American football players.


‘I was very eager to do it because from the beginning of time I was a football fan, having grown up in an American football family with my brothers playing, my dad playing, and so I was very interested in it from several points of view, not just the brain,’ she says.


The first couple of cases McKee received involved Ame­rican football players who were both 45 when they died. The pathology was extraordinary. It looked just like that of the ­boxer’s, only the boxer had died at age 73, almost 30 years older than the football players. This was a shock; football isn’t played with the head. What was happening on the pitch that meant the brains of these men were like that of a boxer?


In 2008, the Concussion Legacy Foundation partnered with Boston University and the VA Boston Healthcare System to establish the VA-BU-CLF Brain Bank, of which McKee is the director. It became the first repository in the world dedicated to the study of CTE, housing 70 per cent of global cases. Led by McKee, the research team has revolutionised our understanding of the long-term consequences of repetitive brain trauma and the brain disease CTE.


In 2013, these researchers proposed criteria for the pathological diagnosis of CTE and a methodology for grading the severity of the disease, known as the McKee CTE staging scheme. It has identified four pathological stages of CTE, one being mild and four the most severe.41


Stage I can include difficulty thinking and concentrating (cognitive impairment), as well as headaches. In addition to the loss of concentration and attention, Stage II includes depression or mood swings, explosivity and short-term memory loss. This stage could also include executive dysfunction, language difficulties, impulsivity, and the potential for suicide. Those with Stage III CTE frequently develop depression or mood swings, visuospatial difficulties and aggression. Headaches, apathy, impulsivity and the potential for suicide have also been noted.


The most severe stage of CTE, those in Stage IV, suffer from executive dysfunction and memory loss initially and then develop severe memory loss with dementia. Researchers have also found that most of the people studied with Stage IV also developed ‘a profound loss of attention and concentration, executive dysfunction, language difficulties, explosivity, aggressive tendencies, paranoia, depression, gait and visuospatial ­difficulties’.42


Less common symptoms include impulsivity and dysarthria – a condition in which the muscles you use for speech are weak, or you have difficulty controlling them, often characterised by slurred or slow speech that can be difficult to ­understand – and Parkinsonism, which causes a combination of the movement abnormalities seen in Parkinson’s disease, including tremors, slow movement, impaired speech or muscle stiffness.


Once it starts, there is no stopping it. There is no cure for CTE.


So many of the possible signs and symptoms of CTE can occur in many other conditions, overlapping with Alzheimer’s disease, Parkinson’s, traumatic brain injury and various other neurodegenerative disorders. And if CTE doesn’t end in ­suicide, as with Dave Mirra and numerous others, common causes of death for CTE patients include respiratory failure, cardiac disease, overdose and symptoms associated with end-stage ­dementia, though it doesn’t necessarily directly cause these. It makes the disease feel cunning, finding accomplices in those other disorders, with the capacity to embrace all of them as its own symptoms.


It can certainly be suspected, and is, among many athletes now receiving a tentative diagnosis while alive, but a full diagnosis requires evidence of degeneration of brain tissue and deposits of tau in the brain. These can only be seen post-mortem in an autopsy when doctors can slice through brain tissue.


To prove the existence of CTE, doctors, like McKee and her team, systematically search areas of the brain for the unique pattern of tau specific to the disease. The brain’s appearance consists of many ridges and indentations. A brain ridge is known as a gyrus and an indentation or depression is a sulcus or fissure. The doctors scrutinise photos of the brain for abnormalities and patterns of atrophy where the sulci and gyri of the brain have become deep or shallow, narrow or wide.


They then slice the brain vertically along what’s called the coronal plane, photograph each slice and place portions the size of a postage stamp into microscope slides. The slides are washed in various stains that react to proteins and, in the search for CTE, are checked specifically for the dark brown build-up of tau protein in the brain that can confirm the diagnosis.


According to the CLF, ‘the process can take several months to complete, and the analysis is not typically performed as a part of a normal autopsy. In fact, until recently there were relatively few doctors who knew how to diagnose CTE.’ And because they weren’t trained to diagnose it, they rarely suspected it. From the first discussion in 1928, recorded cases of CTE were rare, conversation within sport was unusual and many, many former athletes were diagnosed with dementia or Parkinson’s without further analysis. That’s not to say that those diagnoses were incorrect.


The scientific literature on CTE, if you look for it, is vast. It has pulled the attention of the world’s leading doctors, pathologists and neuroscientists, people who have found something that they believe, if solved, will save lives – research that they cannot un-see or un-know. It feels to me that whoever you are, once you’ve become acquainted with CTE in whatever capacity, it’s hard to leave it alone, despite the repercussions. But you need to know to look for it.


McKee is the living proof of the all-consuming nature of this story. ‘CTE changed me. There’s no question. It changed me in a way that I will never be resolved until this disease is resolved. And I’m determined, determined, to do what I can to eradicate it,’ McKee sighs. ‘It is hard. It’s very tiring, because we’ve been trying to push a ball up a hill or a rock up a hill for decades now and we’ve made progress, but it seems slow in coming and meanwhile, you know, getting brain after brain in. It’s going to require a lot of intellect from very many corners of the earth to really eradicate this disease.’43


McKee is diplomatic in acknowledging the pushback she has received for the work she has done; she is calm in the face of widespread denial from the sporting community, which includes some very powerful organisations.


So, it’s a hard sell, shall we say.


Ann McKee, Robert Cantu, Chris Nowinski and Bennet Omalu are at the forefront of CTE research and awareness, alongside a host of others that you’ll meet in the course of this book. Each plays an integral role in the moments of telling this story, in establishing how CTE intersects with sport and across medicine and the media. Their research and insight cuts through the media perception of CTE, the public conversation as it stands and, ­crucially, the way sports bodies might want you to understand it.


CTE in the United States has been widely and loudly docu­mented through the media in recent years, in television, books, films and journalism. In 2015, a US district court judge approved a potential billion-dollar settlement that would see thousands of former American football players compensated for concussion-related injuries. But a billion-dollar settlement doesn’t make the game safer. It has seeped into the public conscience though, and it was reported in 2020 that concerns about CTE in the US had contributed to a nationwide decline in high-school and youth tackle football participation, as well as local and state-level efforts to ban both activities and a number of NFL and college players walking away from the game.


But for many years the UK seemed quiet. Too quiet.


The public interest has increased around the possible long-term effects of concussions and brain injury sustained during a career in sports, particularly in football since five members of England’s 1966 World Cup-winning team have developed dementia. It’s led to the deaths of four of them, but in reality, they were only scratching the surface.


Perhaps it’s a sign of classic British stoicism in the face of potential adversity that sporting bodies in the UK have failed to address the issue of brain injury enough.44 And while the FA and PFA did go on to fund research surrounding CTE, by its very nature, CTE is difficult to pinpoint. There are those who would argue that until we know the facts, until we have total clarity, it makes no sense to fearmonger.


But whether it was stoicism, common sense or something more sinister that was stiffening our upper lips, our cousins in America have been, by comparison, screaming about this issue.


If there had been a soundtrack to the rabbit hole I fell down when I started this investigation, it would undoubtedly have been composed by John Carpenter, with notes of tension that alert the body that something is waiting around the corner, minor reminders that if we go a step further, we’re in trouble. We know something is coming and yet we still peek through the gaps between our fingers. We can’t help ourselves. I felt like that throughout the process of investigating CTE and this work.


Once I knew a little, regardless of how destructive it was, I had to know it all, and once I knew more, I couldn’t look away. And it was more than just the material I had or the notes I had made. In his reflections on interviewing, Bengt Bok calls it ‘a driving force, an energy . . . a will to know’.45 A will that has its origins inside oneself. I couldn’t put it better.


After opening that Mirra text, I spent the following 12 months at least 20 internet tabs deep at all times, amassing as much information as I could from conversations with neuroscientists, pathologists and through my own research. Even so, there still wasn’t that much information. It existed, that much was clear. It was devastating – clearer still – but I didn’t get to the crux of this story, the sense of the real, lived experience, until almost a year after I’d read that Dave Mirra article, through meeting the wife and daughter of a former professional footballer who had died from industrial disease. It’s then that this story really began.


***


A Visit to the Midlands, England. Early 2018


The first thing Laraine Astle tells me when I walk through her front door is that she’s eaten a whole box of Ferrero Rocher since yesterday’s shopping run. The confession bursts out of her mouth, the gossip too hot for her tongue.


I rate it, I tell her, which somehow gives her permission to divulge the addition of a Diet Pepsi and a fondant fancy (or maybe two).


‘You must’ve been climbing up the walls!’ I laugh.


She nods, shoulders shaking. ‘I was! I was like ZOOOOOM!’ Her eyes roll back, a pointed finger raised to the roof like a rocket.


‘Go steady!’ I say affectionately, already enamoured.


Laraine is a talker like Dawn, dropping her guard and immediately putting me at ease, despite the fact that I’m here to ask her the questions. She has the unconditional kindness that grandmothers often possess. I can’t take another step without being offered a cake, a slice of freshly made quiche, a tea, perhaps a cold drink? I opt for quiche and we sit with it, plates balancing on our knees, discussing why a lifetime of no alcohol or cigarettes absolutely entitles you to polishing off a box of chocolates and the rest.


‘Life would be bloody miserable if, on top of everything else, I couldn’t have a chocolate! So, bugger it! I do that. I do rebel,’ she whispers with a wink.


Laraine had agreed to see me straight away, following my initial conversation with her daughter Dawn, who I’d contacted via Twitter as soon as I’d seen her walk out on chief executive Gordon Taylor. Dawn’s father was the much-admired footballer Jeff Astle, who died in 2002, Laraine his widow.


For over 40 years Jeff Astle was known for his outstanding footballing career at Notts County and West Bromwich Albion, where he played the majority of his career as a centre forward, scoring the winning goal in the 1968 FA Cup Final (one of only seven players in the history of the FA Cup to score in every round). He went on to win five caps for England and was a member of Sir Alf Ramsey’s 1970 World Cup Squad. The fans called him ‘The King’ and he has been described as the greatest football-header the sport has ever seen.


‘It was the timing – he knew exactly when to go,’ Laraine says, ‘and when you see films of him, a fan said it was like watching a salmon rise out of the river!’ She tucks her thumb over her index finger, miming the dip and dive of the fish as she speaks. ‘It made you wonder how somebody at just over six foot could get up that high. You know, like ballet dancers who suddenly just spring up! Wheeee! You’d think he had ballet shoes on, not football boots! . . . Oh, it was something else!’46


Jeff is everywhere in this room. Each of his England caps has a place on the wall, hanging quietly, unassuming, like gentle reminders of a past life, the memories still close enough to touch. Nestled within the biggest frame in the house is Jeff, moments after his winning goal at the FA Cup Final at Wembley Stadium in 1968. He’s celebrating in his signature style: both hands in the air, face to the gods, beaming.47


Laraine walks me through the life they shared: the first meeting – a disco; the first date – ham salads; the yearly trips to Ibiza; the matches; the goals, so many goals; and then that FA Cup Final at Wembley, including an amusing story involving escaped frozen melon balls from the Players’ Wives Dinner.


Once he had retired, Jeff had a stint with Frank Skinner and David Baddiel on the television programme Fantasy Football.48 We laugh together, careful not to spill our cups of tea as Laraine recalls the time that she and Jeff, dressed in matching ball gowns and wigs, were summoned in front of the camera and a live studio audience to sing ‘It’s Raining Men’ to end the show.


‘Never a dull moment with Jeff!’ Laraine says, rolling her eyes into a smile.


She is generous with her time and tales, and the detail she remembers is astonishing. It’s only when we get to the bad bits that I realise why it’s been so important for her to keep the good parts fresh and full. If the highs are skyward, then the lows are rock bottom. At 54 years old, Jeff was diagnosed with dementia with onset Alzheimer’s.
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