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Introduction

Over a decade ago, two tragic deaths became intertwined with the growing recog-
nition of a concussion crisis in sports. On December 1, 2012, twenty-two-year-old 
Kasandra Perkins was murdered by her boyfriend, Jovan Belcher. Belcher played 
linebacker for the Kansas City Chiefs of the National Football League (NFL), and, 
after killing Perkins in their home, he drove to the team stadium. Following an 
emotional conversation with then-general manager Scott Pioli and then-head 
coach Romeo Crennel, Belcher died by suicide in the stadium parking lot. He was 
twenty-five years old. Belcher and Perkins had a three-month-old daughter named 
Zoey.1 It was not immediately apparent how concerns about brain trauma would 
figure into explanations of Perkins’s and Belcher’s deaths, yet their story reveals a 
complex range of forces that constitute the concussion crisis.

Media coverage of Perkins’s and Belcher’s deaths generated three main narra-
tives: football, violence, and brain injury. Regarding football, they died the day 
before a full slate of Sunday NFL games was scheduled to kick off. Belcher’s team 
released a statement shortly after his death, announcing that their game against 
the Carolina Panthers would be played as scheduled.2 The Chiefs defeated the 
Panthers, with coverage highlighting the team’s perseverance in the aftermath of 
tragedy. It was reported as an “uplifting victory,” with Crennel affirming his team’s 
commitment to their sport by saying, “As far as playing the game, I thought that 
was the best for us to do, because that’s what we do. We’re football players and 
football coaches, and that’s what we do, we play on Sunday.” 

The second narrative revolved around Belcher’s acts of violence that led to 
Perkins’s murder. Some reports provided chilling details of the events, suggest-
ing that Belcher’s impulsive actions were fueled by anger and, ultimately, by 
guilt.3 Coverage considered Belcher’s contradictory character traits, problems 
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in his relationship with Perkins, and his psychological state in the final hours of 
his life. Stories linked Perkins’s murder to the broader issue of violence against 
women, with journalists reporting that Belcher’s team held a moment of silence 
for “all victims of domestic violence” at their game against the Panthers.4 Per-
kins’s killing also became part of commentaries concerned with domestic vio-
lence committed by NFL players and the broader normalization of violence 
against women.5

The third narrative was different: it raised the possibility that brain injuries 
sustained throughout Belcher’s football career contributed to his acts of vio-
lence. In the immediate aftermath of the murder-suicide, some reports cited 
Belcher’s concussion history and linked his behaviors to symptoms of chronic 
traumatic encephalopathy (CTE), a neurodegenerative disease associated with 
repetitive brain trauma that was becoming increasingly connected to football.6 
Media referred to Belcher’s story in their coverage of a Boston University study 
published two days after his death, which found evidence of CTE in the brains 
of twenty-eight deceased football players.7 Journalists compared his demise to 
the story of Hall of Fame linebacker Junior Seau, who died by suicide in May 
2012 and who was diagnosed posthumously with CTE.8 In December 2013, 
Belcher’s mother, Cheryl Shepherd, launched a wrongful death lawsuit against 
the Kansas City Chiefs. She claimed Chiefs management was negligent in not 
adequately warning him about the risks of repetitive brain trauma associated  
with football.9

Analysis of Belcher’s brain found neurodegeneration characteristic of CTE.10 
Subsequent media reports speculated about whether this finding meant that 
violence against others was an outcome of CTE. Many of these stories repeated 
statements from neurosurgeon Julian Bailes, who compared Belcher’s death to the 
2007 murder-suicide involving World Wrestling Entertainment (WWE) wrestler 
Chris Benoit, who had also been diagnosed with CTE.11 Other articles focused 
squarely on the relationship between football brain injuries and violence against 
women. A Time magazine article asked, “Are NFL head injuries causing domestic 
violence?”12 Sam Mellinger of the Kansas City Star called Belcher’s diagnosis “a 
potentially game-changing development at the intersection of two of the NFL’s 
biggest threats—head injuries and domestic violence.”13 

This third narrative introduces elements that have become central to the con-
cussion crisis in sports: scientific evidence detailing the neurological and psycho-
logical consequences of repeated traumatic brain injury (TBI), legal proceedings, 
accusations of corporate negligence, and concerns about the relationship between 
sports and violence, both on and off the field. Yet this narrative offers only a lim-
ited account of these factors and leaves important questions unanswered about 
how Perkins’s killing and Belcher’s suicide became intertwined with understand-
ings of TBI. How are TBI and sports violence linked by cultural influences and 
societal circumstances? Are there broader connections between TBI and violence 
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that extend beyond sports? What makes brain injuries seemingly plausible expla-
nations for violent crime? How do social, political, and economic forces contribute 
to how TBI is experienced, studied, and reported on? This book reflects on these 
questions by considering how TBI has emerged not simply as a neurological prob-
lem but as a burgeoning health crisis.

THE RISE OF THE C ONCUSSION CRISIS

The deaths of Perkins and Belcher provoked a resurgence of media narratives 
sounding the alarm about the dangers of concussions and the long-term neu-
rological consequences of collision sports. The media increasingly reported on 
male athletes of all ages struggling with prolonged neurological and psychologi-
cal symptoms postconcussion. CTE was already established as the focal point of 
scientific investigations into the long-term consequences of repetitive TBI.14 Find-
ings from postmortem CTE studies, alongside athletes reporting severe cognitive 
and psychological decline, fueled documentary films and media stories.15 In 2011, 
a class action lawsuit alleged the NFL had intentionally misled its players about 
the dangers of brain injury. These developments informed calls for sports to take 
concussions more seriously.

Subsequent developments cemented the notion that a concussion crisis was 
occurring in sports. According to a widely cited figure from the Centers for Dis-
ease Control and Prevention (CDC), there may be as many as 3.8 million con-
cussions per year during sport and recreation activities in the United States.16 
Research indicates youth under the age of eighteen experience up to 1.9 million of 
these injuries.17 Two studies from Boston University caused further alarm about 
the potential prevalence of CTE among collision sport athletes: a 2015 study found 
CTE in the brains of eighty-seven of ninety-one deceased NFL players, and a 2017 
study diagnosed 110 of 111 dead NFL players with CTE.18 These findings generated 
a surge of media coverage and became statistical touchstones in public under-
standings of TBI risks.

Collision sports—such as boxing, football, ice hockey, rugby, and Australian 
rules football—have been at the center of this crisis. CTE has been mostly diag-
nosed in deceased athletes from these hard-hitting sports. Studies also suggest 
concussions might not be the primary source of CTE; instead, CTE likely devel-
ops from the cumulative damage of repeated non-concussive impacts19—that is, 
brain trauma that does not result in a concussion diagnosis or immediately pro-
duce obvious symptoms. These impacts are ubiquitous in collision sports in which 
countless, seemingly inconsequential hits to the head are an inherent part of  
the game.

Concern for the neurological health of young athletes has also intensified, with 
some research indicating that even one season of collision sports participation 
may induce structural changes to a child’s brain.20 These and similar findings have 
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sparked debate about the future of collision sports. Calls for rule changes and 
improved protective equipment, too, have emerged alongside evidence of declin-
ing participation rates.21 Meanwhile, sports organizations have funded marketing 
campaigns and scientific research to persuade the public that these sports remain 
safe activities.22

Public understandings of the concussion crisis typically revolve around men’s 
sports. TBI among women athletes has only recently become a focus of media 
coverage and scientific research. The dominance of sports across concussion cri-
sis narratives has meant that other groups affected by TBI tend to be overlooked. 
TBI among military service members has received some public attention after 
being referred to as the “signature injury” of post-9/11 combat. Since 2000, more 
than 310,000 US active-duty service members have been diagnosed with TBI, 
a far greater incidence than detected in previous conflicts.23 Approximately 80 
percent of these injuries are classified as concussions or “mild” TBI, with many 
diagnoses following blast injuries. Researchers continue to investigate how these 
injuries affect current and former military personnel as they age, examining 
links between TBI and CTE, dementia, post-traumatic stress disorder (PTSD), 
and other conditions. They have also drawn parallels with TBI in sports. For 
example, a 2018 study of military veterans with histories of TBI found simi-
lar neurological irregularities to those observed in retired football players with  
suspected CTE.24

Popular narratives about concussions rarely acknowledge that most peo-
ple affected by TBI are not athletes or military veterans. They are more often  
children, the elderly, and people who have experienced interpersonal violence. 
Sports TBI is estimated to comprise only 20 percent of mild TBI, yet it domi-
nates news coverage.25 TBI among victim-survivors of domestic and family vio-
lence receives comparatively little public attention. The same can be said for TBI 
among people who are criminalized, incarcerated, precariously housed, or who 
use drugs—even though many of them experience multiple forms of violence that  
contribute to high rates of TBI. Global estimates suggest that over sixty-nine  
million people are diagnosed with TBI per year and that rates are increasing across 
lower-income countries. Athletes thus represent the tip of the iceberg in terms of 
worldwide prevalence.26 How, then, has the concussion crisis come to be repre-
sented in such narrow terms?

Advocates emphasize that dominant conceptions of the concussion crisis 
only represent part of a larger epidemic of TBI. The CDC acknowledges that 
approximately 2.5 million people per year visit US emergency departments with 
TBI, but countless more go unreported and untreated. This problem is intensi-
fied among people facing systemic discrimination. Even in sports environments 
with established concussion protocols, studies suggest that large numbers of 
TBI cases (between 32 percent and 62 percent) are not reported to coaches or 
trainers.27 It is estimated that over five million Americans currently live with 



Introduction        5

a TBI-related disability, but many do so without adequate resources.28 Visible 
scars or bruises do not always accompany TBI. It cannot be treated using casts 
or braces. TBI is an “invisible injury” that can be easily overlooked in terms of  
its severity.

Despite characterizations of TBI being an epidemic of invisible injuries, there 
are distinct ways that TBI is made visible and afforded public attention—often 
through experiences of men in collision sports and (to a lesser extent) the military. 
Importantly, collision sports and military environments have notable similarities. 
Both valorize individuals, particularly men, for their bravery and heroics. They 
are domains in which violence and injury are expected and celebrated. Sports and 
the military are often portrayed as providing economic opportunities for working-
class men if they work hard and play by the rules. Both are sites of immense private 
and public investment, with billions spent annually on operations, marketing, and 
technology development. This visibility provides both institutions with significant 
influence in shaping responses to TBI—though, as we discuss in later chapters, 
such efforts can conflict with their vested interests in preserving the social accept-
ability of bodily risk in sports and the military.

It is perhaps not surprising, then, that sports and military organizations have 
funded scientific research on TBI. However, potential financial and ideologi-
cal conflicts of interest have clouded these scientific collaborations.29 They are 
poignant reminders of how scientific knowledge is not value-neutral; it is situ-
ated within social structures and power relationships. In addition, the rush to 
fund scientific research around TBI reinforces how the brain has become a key 
site for making sense of social problems.30 As neuroscience enables the link-
ing of mental states and cognitive processes to activity within the brain, it has 
become influential in understandings of personhood and behavior. The rise of 
TBI and CTE as popularly recognized health concerns is, in part, propelled by 
neuroscientific innovations, as well as broader awareness of the brain sciences  
in society.

There have been consequences to this neuroscientific turn, particularly when 
trying to understand and explain social problems. Sociologist Victoria Pitts-Taylor 
cautions that reliance on neuroscientific evaluations can marginalize humanistic 
and qualitative fields of study, undermining nuanced accounts addressing the 
influence of social inequities. Forms of reductionism can take hold, incorrectly 
suggesting that inequalities can be explained by inherent differences in brain 
structure. As Pitts-Taylor states, such practices can “pathologize women and racial 
minorities” as seemingly neurologically deficient, which has “the potential to 
dominate the understanding of health, wellness, and personal identity in everyday 
life.”31 Sociologist Oliver Rollins elaborates on these points in relation to neuro-
scientific research on violence, explaining that certain “neuro-knowledges” can 
uphold social hierarchies through their failure to directly challenge processes of 
marginalization, particularly those shaped by racism.32 In other words, advances 
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in neuroscientific knowledge might not provide a full picture of brain afflictions 
because they negate societal influences and inequities. There is thus an urgent 
need to explore how social relations shape experiences and conceptions of TBI 
across specific contexts.

Violent Impacts considers these critical insights to analyze how notions of a 
concussion crisis have taken shape and influenced constructions of TBI as a health 
problem. We acknowledge the prominence of concussion crisis narratives in the 
United States as well as how they have circulated transnationally, especially in  
relation to collision sports. As fully tracing these global connections is beyond 
the scope of a single book, we ground our analysis within three countries where 
we have conducted research for more than a decade: Australia, Canada, and the 
United States. In each, we have observed the rise of concussion crisis narra-
tives, first in the United States and Canada, then in Australia. Across these sites, 
scientific knowledge has informed understandings of TBI. This trend, however, 
cannot be disentangled from interlocking systems of domination and oppres-
sion, which crosscut class, disability, ethnicity, race, sexuality, and other social 
markers of difference. They inform the inequities we see—and do not see—in 
popular representations.

This book illustrates such dynamics through examples drawn from public 
discourse and in-depth fieldwork. We draw out similarities and distinctions 
in what becomes visible within—as well as what becomes forced to the mar-
gins of—the concussion crisis. In addition to an analysis of legal cases, media, 
and scientific findings that comprise concussion crisis narratives in Australia, 
Canada, and the United States, we draw on participant observation at profes-
sional and scientific conferences, and forty targeted interviews with athletes, 
brain injury advocates, journalists, legal experts, military veterans, and scien-
tists. Given the breadth and depth of our data, we do not aim to provide clear-
cut comparisons of these national jurisdictions, especially as examples from the 
United States remain central to concussion crisis narratives. Instead, we seek to 
convey a deeper understanding of underlying dynamics shaping articulations of 
TBI as a social problem.

Violence emerges as the dominant theme across these sites—and not just 
through physical acts and injuries. Violence also transpires through cultural 
forces and societal structures. The visibility of bodies that engage in sports or 
military violence makes masculinity a clear marker of the concussion crisis. 
Masculinity alone, however, does not explain the range of societal inequities that 
contribute to TBI-related violence. The emphasis on masculine forms of physi-
cal violence in concussion crisis discourses, in fact, masks social inequities and 
disregards other forms of violence associated with TBI. We therefore pay critical 
attention to the role of structural violence—that is, how “social structures or 
institutions cause harm to people” in ways that “constrain them from achiev-
ing the quality of life that would have otherwise been possible.”33 We employ an 
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intersectional lens that is attentive to how interlocking systems of inequality and 
oppression shape TBI experiences. This approach broadens understandings of 
the relationship between brain trauma and violence by considering the symbolic 
and structural dimensions of TBI diagnoses, recoveries, and life histories. 

TR ACING TBI  AS A HEALTH PROBLEM 

In this book, we examine how certain bodies and brains have become central 
to the construction of TBI as a health problem. Our research fits within a lon-
ger tradition of work in medical sociology and social problems research. Social 
constructivism is often traced to sociologists Peter L. Berger and Thomas Luck-
mann’s observations about how social processes become institutionalized over 
time through collective agreement on how things are done. There are, however, 
many ways to analyze how social worlds take shape and are maintained.34 Defi-
nitions of social constructionism vary and reflect different influences, includ-
ing poststructuralism and science and technology studies (STS).35 In Violent 
Impacts, we embrace the latter. We heed the advice of STS scholars who have 
criticized some constructivist approaches for presenting social problems as 
stable, thus missing opportunities to investigate how social processes shift and 
evolve across different contexts.36 Rather than repeating narratives that repre-
sent TBI as neurological events affecting groups at epidemic levels, we examine 
how these narratives are created and become dominant. Like anthropologist S. 
Lochlann Jain’s study of cancer, we interrogate the processes that have brought 
the crisis of TBI into being—to bring them “out of the closet.”37

Instead of conceptualizing TBI as a static “thing” or isolated affliction, we 
acknowledge it is constituted by assemblages with social, cultural, economic, his-
torical, and material dimensions. Assemblages comprise complex connections 
between bodies, ideas, processes, and things that come together to generate new 
conditions and possibilities.38 The recognition of a singular concept, such as TBI, 
only occurs through the merging of diverse factors that make brain injuries pos-
sible while shaping how they occur, how they are experienced, and how they are 
understood. In short, our approach recognizes that the concussion crisis extends 
beyond the brain to include heterogenous components and processes. Despite this 
complexity, the narration of TBI as a problem retains important structural ele-
ments.39 As queer theorist Jasbir Puar elaborates, assemblages facilitate inquiry 
into shifting forces, such as geopolitics and institutions, as well as configurations 
of class, disability, ethnicity, gender, nation, race, and sexuality.40 This approach 
enables capturing the dynamic modes through which structural violence material-
izes in forms of harm and injury.

Violent Impacts reflects our commitment to “thinking with assemblages.”41 
Although the concussion crisis may seemingly result from an increasing number 
of injured human brains, its emergence as a matter of cultural concern reflects 
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more complex interactions between bodies, ideas, objects, people, and places as 
well as commercial interests, legal decisions, media narratives, medical and scien-
tific practices, technologies, and power struggles. As many such concerns are often 
erased in appeals for more straightforward forms of evidence, we seek to uncover 
these nuances rather than minimize them. Approaching the concussion crisis as 
an assemblage helps shed light on the messiness of patterns and variations that 
emerge across Australian, Canadian, and US contexts, something a comparative 
study of TBI in different countries would not capture.

This approach extends earlier analyses that acknowledge TBI-related issues 
are not limited to the counting of physical injuries. Sociologists Daniel Morrison 
and Monica Casper define CTE as more than a disease, but something involv-
ing “masculinity and money, bodies and brutality, spectacle and showmanship, 
health and self-image”—all factors demonstrating how men’s bodies acquire value  
within and beyond sports.42 As we discuss further in chapter 2, CTE is not exclu-
sively located in the brain but materializes through societal processes. CTE  
happens because of specific social conditions that make repetitive brain trauma 
possible and recognizable, yet its characteristics are contested by scientists, 
debated by media, and tested in the courts. The fluctuating conceptions of what 
CTE is and why it matters are thus shaped by factors beyond the brain. They 
include social conditions that support certain types of scientific inquiry, inform 
media discourses, and impact legal proceedings. Neuropathological features and 
clinical symptoms of CTE cannot be disentangled from the societal processes in 
which they emerge.

We focus our analysis around four institutional forces: law, media discourse, 
scientific knowledge, and regulatory practice. Since each domain comes with 
distinct genres of documentation and information sharing (e.g., court dockets, 
scientific journal articles, news stories, rule books), we appreciate how docu-
ments constitute these institutions by giving them material presence in the 
world.43 Consider, for instance, how scientific knowledge is not simply produced 
in the laboratory or through clinical experiments. It is fashioned for public con-
sumption through news releases and press conferences; it is reported on by jour-
nalists; and it is scrutinized in legal proceedings. Comments from scientists are 
heavily featured in media coverage about TBI, while commentaries evaluating 
the accuracy of this media coverage have been published in scientific journals. 
Lawsuits and criminal cases involving people with histories of concussion have 
required scientists to serve as expert witnesses, with some proceedings becom-
ing major media stories. In short, law, science, media, and regulatory practice 
are constitutive parts of the concussion crisis. They coalesce to inform how and 
when TBI does—and does not—become an issue of concern. In addressing 
these connections, we examine how they contribute to constructing TBI as a 
health problem, focusing on how forms of knowledge are generated and shaped  
across sources.
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Exploring how intersecting inequalities affect experiences and understand-
ings of TBI is essential to making sense of the concussion crisis. Feminist schol-
arship provides valuable insights into how social forces manifest themselves in  
and through violence. Philosopher Iris Marion Young outlines how oppression 
persists through institutional modes of exclusion, describing its five “faces” as 
exploitation, marginalization, powerlessness, cultural imperialism, and violence.44 
For Young, violence is systemic: its influence is not limited to direct or individual 
instances of victimization. Sociologist Patricia Hill Collins elaborates, explaining 
how interlocking forms of oppression become salient across class, gender, race, 
and other social categories of difference.45

We draw on feminist scholarship throughout this book to help make sense 
of which bodies and brains become disproportionately prone to the violence 
that contributes to TBI. Attending to these social inequities, our approach also 
acknowledges important observations about racism, which, according to geog-
rapher Ruth Wilson Gilmore, is “the state-sanctioned or extralegal production 
and exploitation of group-differentiated vulnerability to premature death.”46 
As such, we go beyond the recognition of TBI among individuals with differ-
ent identities. We instead demonstrate how inequalities are institutionalized 
through infrastructures of harm—the societal arrangements of practices, sys-
tems, and values that appear normal and routine but contribute to the uneven 
distribution of TBI risks.47 We question these taken-for-granted configurations, 
looking at how power relationships sustain hierarchies that scientific accounts 
of TBI cannot explain.48

UNVEILING THE INVISIBLE INJURIES  
OF THE C ONCUSSION CRISIS

Violent Impacts explores how power and inequality not only contribute to under-
standings of the concussion crisis but also how institutions have sought to address 
this problem. Academic and media investigations have focused on corporate 
influences that shape TBI-related legal outcomes, medical protocols, and scien-
tific results—particularly strategies used by professional sports leagues, including 
the NFL and the National Hockey League (NHL), to minimize concern about the 
long-term consequences of TBI among players.49 These tactics manufacture doubt 
about the causal links between TBI and severe health problems, with sports orga-
nizations and aligned scientists often asserting that more conclusive research is 
required before taking action to reduce the occurrence of TBI. This sense of uncer-
tainty regarding the relationship between TBI and collision sports enables corpo-
rations to deflect responsibility for the neurological ailments of their employees. 
Government committees and independent researchers have uncovered conflicts of 
interest across TBI research partnerships involving sports organizations that can 
benefit from favorable study results.50 Such conflicts of interest have gained public 
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notoriety through investigative journalism and films such as the 2012 documen-
tary League of Denial and the 2015 movie Concussion, which portray the NFL as an 
unethical and deceitful organization.

Although explorations of corporate power offer valuable insights into sports 
TBI, they draw limited attention to how intersecting forms of oppression con-
tribute to understandings of the concussion crisis. While some research has 
examined exploitative labor conditions, gender norms, and racial inequities 
related to TBI, few studies have systematically explored them together.51 In one 
such example, Brendan Hokowhitu, S. John Sullivan, and Les R. Tumoana Wil-
liams situate concussion-reporting behaviors among Māori men in Aotearoa/
New Zealand within a context shaped by limited economic opportunities, mas-
culine ideals of toughness, racial stratification, and rugby’s colonial history.52 
Their analysis reveals how experiences of TBI cannot be captured or explained 
by isolated variables. Violent Impacts retains a similarly critical focus on inter-
sectionality, drawing connections across social categories and different causes of 
TBI within and beyond elite sports. 

We also acknowledge that some social categories of difference, including gen-
der and race, are increasingly visible within the concussion crisis. Indeed, gender  
was a focus in media coverage of the Perkins/Belcher story, both in construc-
tions of domestic violence and in characterizing the NFL’s masculine spectacle 
of physical brutality. Yet, despite Perkins and Belcher both being Black, race did 
not feature in news regarding their deaths. There was no mention of how a major-
ity Black workforce in the NFL means that the players at risk of TBI are more 
likely to be Black.53 There was similarly no discussion of how Black women dispro-
portionately experience physical violence in intimate relationships compared to  
white women.54

A key aspect of the book’s argument focuses on how the bodies and brains ren-
dered visible in the concussion crisis reflect gendered and racialized power rela-
tions. As feminist STS scholar Donna Haraway argued over thirty years ago, vision 
“is always a question of the power to see—and perhaps of the violence implicit 
in our visualizing practices.”55 Acknowledging larger debates about visuality and 
what becomes seen or hidden, we are concerned with what is at stake when certain 
bodies and brains become synonymous with the concussion crisis while others 
are pushed to the margins.56 We draw on techniques from visual criminology and 
sociology to illuminate how social forces make some features of TBI visible while 
masking others, selectively incorporating images to assist in illustrating these  
elements of our analysis.57 Following cultural theorist Mieke Bal’s call to think 
critically and reflexively about visuality, we hope this book destabilizes accepted 
narratives about TBI “so that alternative narratives can become visible.”58

Of course, the concussion crisis is not simply seen or viewed; it is embodied 
and felt. STS guides how we studied how TBI becomes a thing in the world. 
We follow Steven Woolgar and Javier Lezaun’s recommendation to investigate 
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how the actors and objects that animate the concussion crisis “are brought into 
being.”59 By employing what they refer to as a situated approach, we draw on 
interviews, news stories, media, and participant observation to illuminate rela-
tions that inform who and what becomes recognized as part of the concussion 
crisis. Our approach extends multisited ethnography, a practice that enables 
the analysis of how “people, objects, ideas, symbols, and commodities circulate 
and become interconnected within transnational processes.”60 Our work tracing 
how TBI materializes across national sites recognizes how globalized relations  
contribute to the formation of distinct, yet interrelated, concussion crisis narra-
tives in the United States, Canada, and Australia.61 Throughout Violent Impacts, 
we draw on various vantage points gleaned through close observations to shed 
light on the power dynamics informing both the visible and underappreciated 
dimensions of TBI as a social problem.

OUTLINE OF THIS B O OK

We present our analysis in two phases. The book’s initial chapters examine the 
contexts commonly associated with TBI and its impacts—men’s and youth sports, 
as well as the military. After exploring these dominant sites, we then consider 
experiences that are not central to concussion crisis discourses. Throughout Vio-
lent Impacts, we illustrate how connections between elite sports and TBI science 
anchor concussion crisis narratives but extend into other contexts. We also draw 
attention to how concerns of economic and social marginalization, as well as con-
siderations of structural violence, remain peripheral within popular narratives. 
Recognizing these dynamics as networked relationships, we do not present a lin-
ear story of how the concussion crisis came to be. Instead, we offer a structured 
narrative that captures the diversity of actors that are highlighted or negated in 
concussion crisis narratives.

Chapter 1 examines the consequences of conceptualizing TBI as an injury 
associated with male athletes, a group that makes up a comparatively small per-
centage of the population experiencing TBI. After illustrating how TBI is visual-
ized in sports media, we consider concussion as part of the political economy 
of men’s collision sports. We trace how the sports that profit most from sell-
ing spectacles of violence, including American football, boxing, and ice hockey, 
have been at the forefront of public debates about TBI. Their proposed responses 
to the concussion crisis, such as better equipment, medical protocols, and rule 
changes, reflect their interests in preserving these violent spectacles. We ana-
lyze two influential narratives that help maintain the social acceptability of 
violent sports: athletes’ alleged consent to violence and sports organizations’ 
presumed capacity to regulate themselves. We underscore how these narratives 
shift responsibility for the consequences of TBI away from organizations and  
onto individuals.
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Chapter 2 documents how CTE emerged as a dominant signifier of TBI’s long-
term consequences across multiple national contexts. We unpack how scientific 
research, legal proceedings, and media have contributed to the framing of this  
neurodegenerative disease and expanded public perceptions of the cumulative 
health risks of TBI. We argue that the focus on finding definitive neuroscientific 
proof of what causes CTE limits the conceivable range of possibilities for address-
ing TBI as a social problem. Scientific research remains a valuable source of 
knowledge about CTE, but the centrality of neurobiological causality within these 
debates stifles examination of the economic, political, and social forces that enable 
violence and make CTE—and other sport-related harms—possible.

Chapter 3 marks a shift away from TBI in men’s professional and elite sports  
institutions to look at how concussion crisis discourses have impacted youth  
sports and prompted legislation to protect children from TBI. Cultural narratives of  
childhood are powerful modes of promoting regulation, particularly in spaces  
of legal reform. Here, we consider how notions of childhood innocence and vul-
nerability inform ideas about TBI risk in youth sports. We reflect on how promi-
nent concussion laws appeal to norms of whiteness in honoring specific victims 
of TBI, as well as how advocates downplay TBI risks by promoting the inherent 
value of organized sports for children and by depicting TBI as less risky than other 
stigmatized health conditions such as childhood obesity. We conclude by showing 
how the defense of youth collision sports is strongly influenced by cultural values 
and commercial interests.

Chapter 4 examines shared interests between sports and military institutions as 
evinced through TBI research partnerships. It investigates three interrelated forces 
that inform the production of knowledge about TBI among athletes and military 
members: (1) cultural synergies across sports and military enterprises; (2) research 
partnerships involving military bodies, sports organizations, and academic insti-
tutions; and (3) a shared desire to ensure people’s bodies are not incapacitated by 
injury so they can remain productive laborers in spaces of violence. After consid-
ering gendered and racialized inequities that affect patterns of military TBI, we 
question the selective recognition of TBI resulting from military conflict, which 
often excludes injured residents of places targeted by US military operations. We 
query dominant forms of knowledge around military TBI that have remained 
focused on understandings internal to the body and brain rather than the geopo-
litical underpinnings of military violence.

Chapter 5 highlights gendered dimensions of the concussion crisis and its lim-
ited consideration of women’s TBI. We introduce this section with an examination 
of efforts aimed at raising awareness of brain trauma among women. The tendency 
to champion female bodies within TBI science positions the scientific study of 
female brains as the most viable mechanism for addressing women’s TBI. Here, 
we examine how this approach can privilege explanations of sex difference in ways 
that negate gendered disparities in favor of seeing sex as an inherent attribute. 
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Using high-profile examples of women in professional soccer who have pledged 
to donate their brains for TBI research, as well as grounded examples from our 
fieldwork with scientists, we examine how narratives around women’s TBI often 
unintentionally frame female bodies as naturally more susceptible to injury. As 
these accounts minimize other social categories of difference and contextual  
factors, advocates often find themselves negotiating—and renegotiating—the lim-
itations of sex-oriented framings.

Chapter 6 extends our analysis of gendered concerns, looking at TBI in the 
context of domestic and family violence, a social problem that has been described 
by the United Nations as a shadow epidemic. We examine advocacy around part-
ner-inflicted TBI. These efforts, like those of other feminist coalitions, reflect a 
concerted attempt to raise awareness of violence endured by women at home. The 
efforts to increase visibility of TBI among victim-survivors, however, become 
entangled with institutional and legal logics that shape responses to domestic 
and family violence, which have disproportionately harmed Black, Brown, and 
First Nations communities in the three countries studied over the course of our 
research. We document how well-intended efforts to support women who have 
experienced multiple forms of trauma often draw on unrealistic imaginings of 
how state-provided resources support victim-survivors with TBI. In doing so, 
such efforts often fail to adequately attend to how multiple forms of inequality 
and marginalization inform who might benefit from—or be further punished 
by—proposed reforms.

Chapter 7 scrutinizes relationships between TBI, crime, and violence. It 
explores claims that long-term consequences of brain trauma may include 
emotional instability and aggression, and it focuses on the ways that CTE and 
crime are often constructed as matters of individual culpability and psychol-
ogy. This logic underpins accounts of athletes with histories of concussion who 
have been accused of criminal acts, perhaps most visibly through the murder 
trial of former NFL player Aaron Hernandez. The Hernandez case shines light 
on certain forms of violence, while masking others: individual spectacles of 
violence receive ample attention, but state violence remains overlooked. This 
chapter attends to broader patterns of TBI and violence among criminalized 
people, particularly as inflicted by state actors, such as the police, highlighting 
how racism contributes to the recognition of both TBI and state violence. We 
end this chapter by addressing the need to bring questions about culpability and 
injury into dialogue with calls for criminal legal system reform and stronger  
accountability for state violence.

We conclude Violent Impacts with a reflection on key insights described in the 
chapters, emphasizing how structural violence not only contributes to brain injury 
but also influences which bodies are captured in—and absent from—concussion 
crisis narratives. While biomedicine provides important knowledge about TBI, its 
dominance supersedes calls for health equity and social welfare reform. Rather 
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than suggest these are mutually exclusive projects, we argue that a greater focus  
on social marginalization and structural violence is essential to understanding TBI 
as social problem. Doing this can support research that helps a wider range of 
people who experience TBI and inform strategies that address forms of violence 
sustained by sports, military, and criminal legal institutions. This focus promises 
new ways of understanding the concussion crisis and appreciating the impacts of 
normalized violence in society.
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Spectacles of Violence in Sports

Understanding the concussion crisis requires examining how impacts to the head 
are given meaning within sports cultures. Consider, for example, this photograph 
taken during a 1963 heavyweight boxing match at Madison Square Garden in New 
York City between established contender Doug Jones and young star and Olympic 
gold medalist Cassius Clay (fig. 1). The camera captures Clay (soon to be Muhammad  
Ali) appearing powerful, with a fierce expression noticeably different from that  
on Jones’s contorted face. Jones’s head is on the receiving end of Clay’s right hook. 
The twist of Jones’s neck and his compressed facial features are testament to the 
violent force of Clay’s punch.

This photograph tells two intertwined, yet competing, stories. The first is 
about power and violence: it is a story celebrating boxing’s culture of masculine 
aggressiveness and toughness. The image shows Clay dominating his opponent, 
personifying the strength and fortitude central to narratives of boxing great-
ness. The young Clay’s display of power in this picture foreshadows the fame 
he would achieve as Muhammad Ali. The second story revolves around Doug 
Jones. Since the image shows his body absorbing the force of Clay’s punch, Jones 
is vital to the narrative celebrating Clay’s athletic aggression. Boxing photogra-
phy can freeze a split-second impact in time to showcase the often-grotesque 
disfigurement of the fighter’s head.1 The picture thus provides an opportunity to 
acknowledge that the blow to Jones’s head is an embodied experience of physi-
cal damage. As philosopher Susan Sontag suggests, still photographs of violent 
confrontations invite the spectator to “pay attention, to reflect, to learn” about 
the extent of others’ pain.2

Such photographs are snapshots of how sports function as cultural sites for 
learning about pain and violence—and the value of persevering through injury. 

Spectacles of Violence in Sports
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By the time Clay and Jones squared off at Madison Square Garden, cultural and 
scientific accounts of the cumulative neurological damage incurred by boxers were 
becoming more common.3 Any public concern for Jones’s well-being, however, 
took a back seat to the photograph’s portrayal of Clay’s remarkable power and the 
allure of sports violence. This photograph—and countless others like it—are part 
of a larger visual economy of images, broadcasts, and films through which the 
physicality and brutality of violent sports are commodified and packaged for audi-
ences. Much of this visual economy revolves around men’s collision and combat 
sports such as boxing, American football, ice hockey, mixed martial arts (MMA), 
and rugby, where media coverage and marketing often dramatize violent acts as 
exciting performances of masculine aggression. As such, these sports become 
public spectacles that normalize violent acts, often making them profitable forms 
of mass entertainment.4 

Growing concerns about the concussion crisis have unsettled the visual econ-
omy of violent sports. Images and video footage of violent sports, once uncriti-
cally celebrated, are now consumed in a cultural moment increasingly defined 
by unease about the consequences of brain trauma. Some of the most enduring 
images of the concussion crisis in sports depict intense scenes of physical violence: 
collisions of bodies that leave one or more competitors injured and incapacitated. 

Figure 1. Cassius Clay and Doug Jones at Madison Square Garden in New York City (Bettman 
via Getty Images).
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Like the Clay/Jones photograph, many such images display the moment of impact 
when an athlete’s head is struck by another body or crashes into part of the playing 
surface. Others show the bleak aftermath of these impacts, often an athlete lying 
motionless with their body splayed out on the ground.

These pictures appear across numerous media contexts—from online news 
stories to social media posts, to experts’ PowerPoint presentations. While these 
images are sometimes used to visually supplement descriptions of specific concus-
sion experiences, they are also frequently used to represent the broader problem 
of traumatic brain injury (TBI). These pictures operate as a visual shorthand for 
the concussion crisis in sports. They offer striking visual representations of the 
dangers of sports violence and can evoke concern and sympathy for the athletes 
who experience them. They align with Sontag’s claim that photographs are oppor-
tunities to reflect on the magnitude of others’ pain. Moreover, by showcasing the 
most severe and visually shocking examples of TBI, these images convey scenes 
that capture what brain trauma can look like: a violent impact followed by a dev-
astating outcome. The images held up as evidence of the concussion crisis help 
viewers build a narrative of cause and effect in which a violent action produces an 
identifiable health consequence.

Despite capturing glimpses of the violence contributing to brain injury, these 
images do not provide a complete picture of TBI. As filmmaker and anthropolo-
gist John Jackson explains, “there is far too much that the camera (like ‘the naked 
eye’) doesn’t or can’t capture—that lies just beyond its rectangular frame or what 
transpired before the camera was turned on.”5 These photographs cannot capture 
the actions, people, histories, values, and storylines that shape these scenes. They 
nonetheless reflect and convey dominant ideas of how TBI happens and to whom, 
conditioning and constraining how we might see the problem and what can be 
done about it.

In this chapter, we examine the emphasis on sports violence within debates 
about the concussion crisis. Despite headlines that ask, “Is football too violent 
for our youth?” or assert that “NHL concussions reignite debate about hockey 
violence,” many debates about TBI and sports violence are limited by narrow 
conceptions of what counts as violence in sports.6 Heeding sociologist Kevin 
Young’s call for a definition of sports violence that moves past the “isolated snap-
shot” of specific types of violent behavior, we focus on the cultural conditions 
and systems through which TBI and sports violence converge.7 In particular, 
we consider how the cultural and economic power of men’s collision sports  
influences approaches to TBI, which limit some violent actions while justifying 
others. Like images associated with concussion, they tend to make certain bod-
ies and types of violence visible while pushing others out of view. We explore 
how the unseen dimensions of sports violence—that is, those that are hidden 
or invisible—are instructive for understanding power relations at work.8 Calls 
to manage violent acts in sports do not necessarily challenge cultures of sports 
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violence, nor do they necessarily disrupt the social acceptance of broader forms 
of violence that extend beyond sports.

C ONCUSSION AND VISUAL EC ONOMIES  
OF SPORT S VIOLENCE

Concerns about the link between sports violence and brain injury are by no means 
new. Scientists have studied neurological injuries in boxing for over one hundred 
years. By the 1950s, the brutality of boxing and the consequences of repeated hits 
to the head fueled calls to abolish the sport.9 Debates about the dangers of football 
have similarly taken place since the 1890s.10 Incidents of ice hockey players suffer-
ing severe and sometimes fatal brain injuries in the early 1900s also provoked dis-
putes about the sport’s embrace of violent behavior.11 Proposed safety measures or 
outright bans of violent play have typically been resisted as threats to the nature of 
each sport. Without these violent elements, proponents have argued, sports would 
lose much of their appeal, as well as their capacity to instill masculine values of 
aggression and toughness in boys and young men.12

These historical flashpoints illustrate how cultural apprehensions about TBI 
have long been linked to debates about violence in men’s collision and combat 
sports. They also demonstrate how sports institutions have withstood pressure to 
modify violent styles of play. The social acceptability of sports violence has been 
historically intertwined with the promotion of aggression and toughness as ideal-
ized masculine traits.13 Thus, despite concerns about TBI and early calls to regu-
late violence in sports, the last century has been characterized by popular and 
profitable sports spectacles that celebrate violence: from boxing’s heavyweight title 
fights to the billion-dollar industries surrounding professional and college football. 
The contemporary concussion crisis, however, has revived longstanding debates 
about the ethics of sports violence since new scientific research showed elevated 
TBI risk for collision and combat sports athletes.14 Investigative journalism, gov-
ernment hearings, and lawsuits have also questioned how sports organizations 
profit from the promotion of violence while not adequately safeguarding athletes’  
neurological health.15

Narratives linking violence, science, and corporate corruption have contrib-
uted to TBI becoming a newsworthy topic. Yet some of this public interest can 
be attributed to the already extensive media focus on professional men’s colli-
sion sports. The overrepresentation of men’s collision sports in media discourse 
means that athletes from these sports are often recognizable public figures and 
their struggles with TBI make for compelling stories. For example, when ice 
hockey player Sidney Crosby missed substantial parts of two NHL seasons due 
to prolonged concussion symptoms, his celebrity status elevated the story’s sig-
nificance for media audiences.16 Other NHL athletes Wade Belak and Derek 
Boogaard and NFL players Aaron Hernandez and Junior Seau were well-known 
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when they died and were subsequently diagnosed with CTE.17 In this way, these 
popular male athletes have become symbols of the concussion crisis and their 
stories reinforce the notion that frequent, high-impact hits are the primary cause 
of life-limiting TBI.

The visibility of men’s collision and combat sports makes them appear repre-
sentative of what sports TBI look like. Unlike other scenarios that carry concus-
sion risks such as heading a soccer ball or falling from an apparatus in gymnastics, 
the spectacle of the “big hit” in American football, ice hockey, or rugby power-
fully depicts the dangers of TBI, as do images showing the unsettling aftermath 
of these moments of impact. The athlete’s motionless body, lying helplessly on 
the ground, attests to the severity of a collision. Sometimes, as in the picture of 
Nathan Horton from the 2011 NHL playoffs (fig. 2), the athlete is being attended 
to by medical personnel, another visual cue establishing the athlete’s vulnerability. 
A side-by-side comparison of figures 2 and 3 demonstrates an eerie resemblance 
between concussion images and the iconic “blood on the pavement” aesthetic of 
1920s and 1930s crime scene photography that was front-page material for tabloid 
newspapers of the day.18 In each case, the lifeless figure of the athlete or gangster 
represents unnerving evidence that violence had taken place—communicating the 
sobering consequences of violent acts.

Yet the capacity for images of concussion to communicate such lessons, or even 
evoke sympathies, is diminished by the routine frequency of intense portrayals of 
injury within violent sporting spectacles. These visuals are often accompanied by 
brief expressions of concern from commentators and onlookers, after which the 
action typically resumes without much disruption. These representations allow 
fans to momentarily confront the dangers underlying their enjoyment of violent 
sports, but the familiarity and fleeting nature of these images limits their power. 
As such, sports spectacles make the consequences of violence seem normal and 
acceptable, particularly when athletes returning from injury are celebrated for 
their heroics.19 These values fortify the economies of violent sports.

These trademark representations of the concussion crisis may make it visible,  
but they only capture select aspects of TBI. The images show an injured body, but  
the damaged brain cannot be seen. Neither can a full range of TBI symptoms  
or the rigors of an athlete’s recovery. These visuals attach TBI to moments of seem-
ingly extreme violence and injury. They thus push more routine hits or nonconcus-
sive impacts outside the scope of the crisis. These portrayals make TBI in violent 
men’s sports far more visible than the similarly harmful injuries in women’s sports  
and sports not known for violent play—for example, baseball, basketball, cheer-
leading, gymnastics, soccer, and softball.

The frame of these sports photographs, by design, isolate individuals in ways 
that do not show the networks of actors and institutions that inform the man-
agement of TBI. Except for the occasional presence of a team doctor or trainer, 
TBI-related medical personnel and scientific infrastructures remain behind the 



Figure 2. National Hockey League player Nathan Horton being attended to by a team trainer 
after sustaining a concussion in 2011 (Damian Strohmeyer/Sports Illustrated via Getty Images).
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Figure 3. Murder victim Ole Scully, a key witness in the Ranieri kidnapping trial, surrounded 
by police in Chicago in 1928 (Chicago Sun-Times/Chicago Daily News/Chicago History Museum 
via Getty Images).

scenes. The commentators, corporations, executives, and lawyers whose work may 
condone, regulate, or oppose sports violence are also not captured. Sports media 
are an absent presence in the symbolic system of concussion crisis imagery. The 
workings of sports media stay mostly hidden behind the camera, even though 
their technological platforms and storytelling capabilities convey contradictory 
messages of injury as both normal and devastating. The concussion crisis reflects 
entanglements of ideology, media, and sports, which carry over into debates about 
TBI risk.

FR AMINGS OF C ONSENT,  SPORT S VIOLENCE,  
AND TBI  RISK 

The media has shed light on debates about the extent to which athletes can freely 
accept the risks that come with violent sports. Some athletes have asserted they 
were not adequately educated about the risks of brain trauma associated with 
their sport and were unaware of how their careers might impact their neurologi-
cal health. Retired NFL player Leonard Marshall conveys this sentiment clearly:  
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“I knew when I signed up for the National Football League that I would get beaten, 
battered and bruised, but what I didn’t know was that traumatic brain injury will 
become so prevalent.”20 Mirroring Marshall’s comments, a main complaint in class 
action lawsuits against the NFL and NHL is that the leagues withheld informa-
tion about TBI risks, which prevented athletes from making informed choices to 
protect their brains.21

Contrasting narratives have emerged in which athletes publicly declare  
their consent to participate in violent sports despite the greater awareness of TBI 
risks. For example, NFL cornerback Richard Sherman wrote a column for Sports 
Illustrated, stating, simply, “we chose this profession.”22 Sherman expresses frus-
tration with league rule changes designed to protect receivers from hits to the 
head. He argues that these more stringent rules are unnecessary since players 
understand the health risks of football and continue their careers despite these 
risks. Sherman writes, “We understand this is a dangerous game with conse-
quences not just in the short term, but for the rest of our lives.” He asserts that, 
unlike past players who were not made fully aware of the potential short- and 
long-term risks of brain trauma, current NFL players are better informed: 
“Today, we’re fully educating guys on the risks and we’re still playing. We have 
not been hidden from the facts.” Similarly, a former captain of the New Zea-
land All Blacks rugby team, Sam Cane, has confirmed that, although he is con-
cerned about the long-term health effects of his career, “concussions are a risk 
that [players] accept.”23

Such comments construct TBI risks as acceptable and necessary aspects of play-
ing violent sports. They also illustrate how notions of consent have become central 
to many framings of TBI risks. Scholars have demonstrated that athletes’ consent to  
participate in violent sports is what separates ritualized, controlled sports violence 
from criminal acts of violence that intentionally violate a person’s physical safety.24 
Violent sports can be viewed as socially acceptable forms of aggression because 
they operate under the assumption that the athletes involved understand and have 
accepted the injury risks associated with participation. However, understandings 
of consent in relation to violence are not universal; they maintain distinct cultural 
contours.25 They are also informed by social hierarchies and values that can be 
contextually specific. These dynamics come to the fore when scrutinizing expres-
sions of consent to TBI risks.

While often constructed around notions of individual choice, narratives of 
consent within the concussion crisis cannot be separated from their gendered 
underpinnings. The embrace of violence is a core tenet within the masculine 
value systems of many combat and collision sports. As violence contributes to 
the maintenance of hegemonic masculinity, violent sports are a primary cultural 
sphere for the celebration of ideals and behaviors that normalize patriarchal val-
ues.26 In fact, critics have framed the introduction of TBI-related protocols and 
safety regulations as threatening the supposedly natural connections between 
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violence and masculine power. Former world middleweight champion Bernard 
Hopkins, for example, voiced his displeasure about potential changes to boxing’s 
safety protocols in 2018, saying the sport is “dangerous but it’s also something 
that the majority of us love. The thrill, love the challenge, love the daring part 
of it. That’s what makes us who we are.”27 Hopkins’s comments illustrate how 
many boxers’ identities are inextricable from the sport’s unapologetic celebra-
tion of danger, physical violence, and masculine aggressiveness.28 This embrace 
of competitive violence is a valued expression of masculinity, incentivizing not 
only consent to the bodily risks it presents but also the preservation of boxing’s 
violent features.

Others have framed injury risks within broader expectations about the per-
sonal and health sacrifices that professional athletes should make to earn their 
salaries. Former NHL tough guy Krys Barch condemned the league’s attempts 
to reduce head impacts in 2012, explaining that TBI risks are “part of the sport,” 
with players “paid huge money to [play,] and most of the time [when] you get 
paid big money it comes with a lot of risks involved and we’re compensated.”29 
Barch compares hockey players to soldiers “going over to Iraq and Afghanistan” 
who are “doing it for their country and not getting compensated near as much,” 
concluding that if “we’re going to sit here and cry because one guy’s making $5 
million and he’s out with a concussion then shame on us.” Here, he points to the 
financial benefits of a professional sports career as warranting any exposure to 
TBI and its health consequences. In other instances, athletes justify TBI risks by 
appealing to ideas about work and loyalty. NFL Pro Bowl wide receiver Calvin 
Johnson has characterized playing through concussions as “part of life” in the 
NFL, explaining:

Guys get concussions, they don’t tell the coaches. It happens. I don’t tell the coach 
sometimes ‘cause I know I got a job to do. The team needs me out there on the field. 
And sometimes you allow that to jeopardize yourself, but that’s just the nature of  
the world.30

While it is well-documented that some athletes may refuse to report concussion 
symptoms because they internalize norms of masculine toughness and want to 
avoid disappointing their teammates and coaches, Johnson’s comments demon-
strate how professional athletes can view TBI risks as simply part of the job.31 
The perspectives from Barch, Hopkins, and Johnson embrace cultural values 
of masculine aggressiveness and risk-taking, economic success, and dedication  
to work.

Across these narratives of consent, athletes emerge as active agents who accept 
TBI risks on their own terms. At the same time, these depictions make it seem 
like professional leagues are absolved from responsibility for the consequences of 
TBI because the athletes knew what they signed up for when they chose a dan-
gerous career.32 News stories about athletes who have retired from their sport to 
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limit their exposure to repetitive brain trauma amplify these logics of agency and 
consent. An ever-expanding number of star players—including NFL linebacker  
Luke Kuechly, NHL player Rick Nash, and rugby league players Stevie Ward and 
Boyd Cordner—have retired, citing lingering effects of multiple concussions.33 
Perhaps the most provocative illustration of this trend involves NFL player Chris 
Borland, who retired in 2015 at the age of twenty-four following a promising rookie 
season. Despite not having a significant history of diagnosed concussions, Bor-
land cited football’s connection to brain trauma and neurodegenerative disease as 
prompting his decision, and he was widely supported for preemptively prioritizing 
his health over an NFL career.34

The retirement decisions of players like Borland nonetheless reinforce narratives 
of consent built primarily around the idea that individual players can simply move 
on from their sports careers if they are no longer willing to accept TBI risks. Such 
narratives reinforce perceptions that athletes are in positions where they can assess 
and take responsibility for risk on their own terms. This way of thinking, how-
ever, takes pressure off organizations and institutions to improve athlete working 
conditions or to shift the social values underpinning violent sports.35 This framing 
conveys professional athletes as being free to make choices about TBI risks even 
though they are a diverse group of workers, many of whom are not as independent, 
financially or otherwise, as popular depictions suggest. As such, these narratives 
mask the complexities that contribute to the acceptance of TBI risk.

NARR ATIVES REC ONSIDERING C ONSENT,  
POWER ,  AND TBI  RISK

Some media coverage unsettles simplified narratives of consent by showing how 
athletes’ capacity to make informed choices about TBI risks can be limited by 
power imbalances within sports systems. The most common manifestation of this 
trend has come through in reports highlighting tensions faced by professional ath-
letes in balancing health decisions with threats to their job security. Consider, for 
instance, how NFL running back Tyler Varga describes the “depth-player” men-
tality, which is when lesser-known or less talented players feel pressure to per-
severe through injuries to maintain their tenuous status on a team. Specifically,  
he explains:

I didn’t want to go through the concussion protocol and maybe lose my job. That’s 
the pressure. I can’t miss anything. There’s no wiggle room. I hardly get any reps in 
practice as it is, and I’m missing days, I’m getting even fewer. I don’t get to show the 
coaches I know my stuff. And if I don’t get to play in the game, I get replaced.36

Varga’s comments underscore how sustaining a concussion does not make you 
exempt from the “next-man-up” philosophy of professional football, in which 



Spectacles of Violence in Sports        25

a substitute can overtake their injured teammate’s position to become a perma-
nent replacement.37 This phenomenon is also well-documented among ice hockey 
enforcers—that is, players primarily employed for their skill as fighters. Despite 
the mythology of these fighters as essential members of hockey teams, they often 
face threats of reduced playing time or demotion to the minor leagues if their 
willingness to fight wanes.38 Retired Colorado Avalanche enforcer Scott Parker 
lamented the precarity that came with the enforcer role, “If you’re hurt, it doesn’t 
matter. You’re made to think ‘I have to fight, or I’ll lose my job’.”39 Being successful 
does not necessarily ensure job security, prompting athletes to make risk calcula-
tions that can jeopardize health and safety.

The concussion crisis has magnified how the commodification of violent sports 
revolves around an athletic workforce seen as dispensable.40 A growing number of 
athletes who were employed in North American professional leagues have become 
outspoken about the unequal power relationships that allow team owners to maxi-
mize profits at the expense of players’ well-being. Richard Sherman has described 
how NFL players navigate a labor environment characterized by threats of injury 
and mistreatment. He asserts:

as dedicated as we players are to this game, it’s getting more and more difficult to 
ignore the fact that we don’t have a league that shows the same kind of dedication 
when it comes to taking care of the players who are laying their bodies on the line 
every Sunday. [The NFL is a] bottom line business. If you can increase their bottom 
line, then they’ll love you . . . If you’re not making them money, then at the end of the 
day, they’re going to find somebody else.

Sherman also emphasizes that most NFL players “don’t come from affluent back-
grounds” and the potential financial gains offered by even short professional 
football careers can provide unmatched opportunities to “chang[e] their family’s 
lives” for the better.41 In other words, the potential social and economic benefits 
of a professional career for players can outweigh the inherent injury risks of 
violent sports.

These dynamics are intensified for Black players, who comprise the majority 
of NFL rosters. Although Black sports sociologists, such as Harry Edwards and 
Billy Hawkins, have described the slim chances of Black men reaping the rewards 
of playing professional sports at the highest level, research shows higher rates of  
Black football participation at the youth and high school levels in the United 
States.42 Journalist Alana Semuels similarly describes a trend of “white flight” from 
football, with white families, conscious of the sport’s TBI risks, steering their chil-
dren and teenagers toward less violent sports.43 Semuels’s work emphasizes how 
a greater proportion of Black families continue to embrace football as a source 
of opportunity for education and social mobility, suggesting that racial dispari-
ties in football participation rates “paint a troubling picture of how economic  
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opportunity—or a lack thereof—governs which boys are incentivized to put their 
body and brain at risk to play.”44

Similar trends have been mapped among men from American Sāmoa who 
embark on university or professional football careers with hopes of socio
economic advancement through migration to the mainland United States.45 The 
growing prominence of Māori and Pasifika players in rugby union and rugby 
league has also reinforced the visibility of these collision sports as professional 
pathways that can provide support for players’ families and communities.46 
Many such athletes accept the prospect of bodily risks when pursuing a sport 
as a pathway to socioeconomic mobility.47 Reflecting on rugby in Aotearoa/ 
New Zealand, Brendan Hokowhitu has described how the sport emerges as 
a powerful form of “positive racism” that reinforces masculine stereotypes of 
Māori men (tāne).48 He discusses how depictions of Māori aggression and physi-
cality frame them as naturally violent, with sports being a positive and produc-
tive outlet for them. These framings, however, normalize the acceptance of risks 
associated with pursuing sports-related goals. Moreover, many athletes sustain 
multiple TBIs throughout their careers but never reach the levels of athletic suc-
cess that provide social mobility.

For many male athletes pursuing careers in these sports, managing TBI risks 
is but one part of a more complicated path shaped by economic inequities, gen-
dered ideologies, racism, and colonial hierarchies. As anthropologist Lisa Uperesa 
explains, in relation to Sāmoan men drawn to American football, the sport pres-
ents not only a “viable avenue for accumulating economic capital” but something 
much more:

Pride of accomplishment and representing one’s family and community .  .  . [and] 
other forms of cultural capital in the form of prestige, adulation, and connection 
to people invested in their performance on the field. In Sāmoan communities and 
beyond, the opportunity to “give back” once successful and established—fulfilling 
the obligation and privilege of performing tautua (service, in this case expanded and 
transnationalized), has been important for many.49

While the socioeconomic footprint of collision sports may afford some athletes 
pathways to education, migration, social mobility, and community connection, 
the potential benefits incentivize taking bodily risks. Concussion crisis narrati
ves of consent grounded in representations of individual choice fail to capture 
the interlocking systems contributing to who participates in violent sports, who 
becomes exposed to greater TBI risk, and who is positioned to step away from 
these risks. The ways in which TBI in sports is intertwined with social inequities 
has been, until very recently, relatively absent from conceptions of the concus-
sion crisis, even with growing athlete activism around related issues. By contrast, 
media and sports organizations pay much more attention to the possible reduc-
tion of TBI through the management of violent play and incremental rule changes 
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designed to improve athlete safety. In the next section, we consider their focus as 
a set of strategic regulatory maneuvers.

TBI  REGUL ATION AS TARGETING  
AND ENABLING SPORT S VIOLENCE

Many sports organizations have responded to public concerns about TBI by 
implementing new rules for reducing the amount and severity of head impacts. 
Over the past two decades, the NFL has implemented new rules that penalize 
hits on “defenseless” players unable to protect themselves from contact and  
helmet-to-helmet hits.50 The National Collegiate Athletic Association (NCAA) has  
created rules penalizing “targeting” players with helmet-to-helmet hits in col-
legiate football.51 The NHL went from only penalizing blindside hits to the 
head to punishing any collision in which the head is the “primary point of 
contact.”52 This means that collisions can still result in head impacts, but the 
league will penalize a player when they strike their opponent’s head first before 
another part of the body. World Rugby has similarly enacted rules to prohibit 
high tackles, defined as an illegal hit that involves clear head contact or that 
reaches a height to cause the head of an opposing player to forcibly move in a  
backward direction.53

Many rule changes have been met with backlash. When Richard Sherman, 
Krys Barch, and Bernard Hopkins made comments about athletes accepting TBI  
risk, their statements were fueled by disapproval of regulatory interventions within 
their respective sports. Their discontent reflects broader trends in which athletes, 
coaches, and fans perceive TBI-related rule changes as watering down celebrated 
aspects of violent sports.54 A notorious example of a sport being framed as “going 
soft” comes from US President Donald Trump, who derisively condemned NFL 
rules penalizing hits to the head as “ruining the game” during a Florida campaign 
stop in 2016.55 These and similar complaints mark clear instances of how efforts to 
curtail the effects of violence clash with dominant values of aggressive masculinity 
in sports.

Faith in the effectiveness of rule changes to prevent TBI is often grounded in 
biomechanics, as well as epidemiological research that has sought to identify types 
of impacts that most commonly result in concussion diagnoses.56 Following this 
logic, the creation of rules supported by empirical findings should reduce the 
frequency of these impacts. Yet studies of the effectiveness of high-profile rule 
changes have produced mixed results; new rules do not always result in substantial 
drops in the number of concussion diagnoses.57 Despite inconclusive outcomes, 
the optics of these interventions appear to make sports safer because they aim to 
remove the most visibly jarring head impacts from view. Banning the most egre-
gious hits from collision sports reconfigures, but does not entirely disrupt, the 
economies of sports violence.
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Contrary to the backlash about new rules spoiling the enjoyment of collision 
sports, recent amendments designed to protect athletes in fact work to preserve 
cultures of sports violence. Many rule changes approach sports violence as some-
thing that can be managed effectively through incremental adjustments. This 
focus narrows debates about sports violence to technical or scientific questions 
rather than social or ethical ones. Instead of confronting what TBI reveals about 
the problems with sports violence, these strategies implement marginal modifica-
tions that do not require transforming the broader cultures of violent sports. They 
do not pressure sports institutions to reconsider their promotion of (and profiting 
from) violent play. Instead, they put the onus on athletes, coaches, and officials to 
abide by and enforce new rules.58

This process of shifting accountability has important legal and symbolic 
functions. Rules aid in making distinctions between socially acceptable physi-
cal aggression and objectionable violence in sports. Rules inform a process of  
social decriminalization: that is, violent acts often considered malicious or 
unlawful outside of sports are permitted because sports have policies in place to  
manage them. Rules serve this social function by providing assurance that sports 
violence takes place in a regulated space where athletes are seemingly held 
accountable for unsafe or unacceptable actions.59 The implementation of new rules 
to improve player health and safety is therefore as much about maintaining the 
social acceptability of violent sports as about addressing injury risks.

As social decriminalization involves a transfer of authority from the state  
to sports organizations, much of the process hinges on the perceived capacity of 
sports organizations to regulate violence with limited government or legal inter-
vention. The concussion crisis, however, has disrupted trust in the self-regulation 
practices of sports leagues. A 2021 report from the United Kingdom Parliamentary 
Digital, Culture, Media, and Sports (DCMS) Committee expresses dismay at the 
failure of national sports organizations to adequately address TBI, emphasizing 
the need for external oversight over athlete health and safety practices. The DCMS 
chair, Julian Knight, commented on the committee’s findings, stating, “What  
is astounding is that when it comes to reducing the risks of brain injury, sport has 
been allowed to mark its own homework.”60 The NFL has similarly been the target 
of criticism for its practices around TBI, including accusations of manipulating 
scientific data to downplay TBI risks and stacking regulatory committees with 
league-friendly experts.61 These conflicts of interest have been the subject of US 
congressional hearings that reprimanded the league for its negligence in relation 
to TBI. Even so, the proceedings have minimally affected the league’s ability to 
regulate its approach to player health.62

Leaving sports organizations largely responsible for regulating violence allows 
them to address TBI according to interests beyond the health and safety of ath-
letes. How these organizations conceptualize feasible solutions to the problem of 
TBI is also influenced by issues beyond health, including branding and marketing 
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campaigns, broadcast rights and advertising, legal liabilities and insurance poli-
cies, and public relations practices.63 When the NFL launched its concussion 
prevention strategy Play Smart, Play Safe in 2016, the league communicated its 
commitment to brain health by publicizing its $100 million donation to TBI 
research initiatives. The league also outlined four pillars of its concussion strat-
egy: changes to game rules and tackling techniques to protect players; advanced 
technologies; medical research; and TBI knowledge sharing.64 In doing so, the 
NFL created a template for addressing TBI without measures that could threaten 
its business model. Similar strategies are evident in debates about fighting in  
professional hockey, which we discuss next.

FIGHTING IN THE NHL,  WHERE SELF-REGUL ATING 
VIOLENCE THRIVES BUT STILL FAILS 

While fighting in men’s professional ice hockey has long been a controversial 
topic, the concussion crisis has intensified these debates.65 Fights represent the 
sport’s most extreme spectacle of violence: they involve outbursts of bare-knuckle 
boxing, including direct punches to the head that can leave participants blood-
ied and bruised. In their most severe form, fights can lead to loss of conscious-
ness either from a knockout punch or when a player’s head hits the ice. Images 
of these startling moments of injury are recognizable as depicting a concussion’s  
devastating aftermath.

The incidence and effects of TBI among enforcers have received much atten-
tion, especially following the unanticipated deaths of NHL enforcers Derek 
Boogaard, Rick Rypien, and Wade Belak in the summer of 2011, all of whom were 
found to have CTE pathology in their brains. Other deceased players known as 
prolific fighters in life, such as Todd Ewen and Steve Montador, have also been 
diagnosed with CTE post-mortem.66 While living with chronic cognitive or psy-
chological difficulties is not an inevitable outcome for players in the enforcer role, 
a growing number of accounts show that retired enforcers have indeed suffered 
such ignominious fates.67 Their stories make for captivating media coverage: 
men once revered for their toughness and fearlessness are shown struggling with  
the emotional and physiological aftereffects of careers built on violent combat. The 
NHL, however, has repeatedly denied that there is an established link between a 
career as an enforcer and long-term neurological damage.68

The number of fights in the NHL has dropped dramatically in recent years, fall-
ing from 734 fights in the 2008–9 season to 224 in the 2018–19 season.69 While the 
number of NHL fights has risen slightly in the 2020s, they have not returned to  
pre-2010 levels.70 This decrease is commonly attributed to a gradual decline of 
the enforcer role following a league-wide trend toward rostering versatile multi-
skilled players instead of one-dimensional fighters. The NHL has, however, also 
implemented rules to manage how and when fights happen. From 2013 on, for 
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example, established penalties for purposefully removing helmets before a fight 
begins. This rule is designed to reduce the risk of severe injuries during fights, 
such as skull fractures, and discourage preplanned or “staged” fights when players 
agree to fight in advance of any genuine on-ice tension between combatants.71 Yet 
despite calls for the NHL to ban fighting completely to protect players from brain 
injury, the league has refused to do so or to impose harsher punishments to deter 
fighting.72 Fighting overall remains coded into the NHL’s rulebook as an accept-
able infraction warranting a five-minute major penalty, after which players can 
typically return to finish the game.

The league’s inaction is supported by arguments about the supposedly esse
ntial place of fighting in ice hockey culture. In the face of public pressure to 
reduce TBI risks, many athletes, commentators, and fans have defended fight-
ing by reasserting its role in upholding the sport’s informal code (often simply  
referred to as “The Code”) through which players police themselves.73 The logic 
of The Code is that the threat of violent retribution deters unacceptable actions, 
such as blindside bodychecks, hits from behind, and assaults with sticks or 
skates.74 The NHL’s embrace of fighting conveys support for this form of self-
policing and boosts the league’s promotion of its players as rugged and mascu-
line. In short, the spectacle of violence remains central to the most celebrated 
elements of men’s ice hockey.

Figure 4. National Hockey League player George Parros of the Montreal Canadiens lying 
motionless on the ice after a 2013 fight with Colton Orr of the Toronto Maple Leafs (Richard 
Wolowicz via Getty Images).
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The NHL’s response to the concussion crisis also draws on evidential claims to 
justify fighting’s place in professional ice hockey. A 2013 study indicated that fights 
led to far fewer concussions than legal actions such as bodychecks.75 This find-
ing has since been reflected in media discourse and official league statements. For 
example, in a 2016 Globe and Mail op-ed, former NHL player and Quebec Major 
Junior Hockey League team owner Bobby Smith cites these 2013 findings while 
drawing on narratives of consent, writing, “a player has a choice whether or not 
he wants to accept an invitation to fight. Nobody is asked his permission before 
being blindsided or hit from behind.” Veteran enforcer Shawn Thornton has also 
rejected what he sees as a misconception about the relationship between fighting 
and concussions: “How many guys get [concussions] from fighting? It’s few and 
far between. It actually kind of pisses me off a little bit that the fighting thing is 
the first thing that’s thrown out there when they talk about concussions.”76 League 
commissioner Gary Bettman has reiterated that players use fighting “to minimize 
other forms of dangerous plays,” repeating this argument when testifying before a 
Canadian parliamentary subcommittee in 2019.77

These public conversations about fighting in ice hockey shed light on specific 
ways of seeing TBI, which foreclose other ways of framing the problem. Cur-
rent debates reinforce sports leagues’ self-regulation of violent play as a central 
response. The NHL remains steadfast in its resistance to outside interference on 
the grounds that the league (and its players) can understand and manage the risks 
of their sport better than anyone else. The league presents the issue as if it can 
be mitigated through small strategic regulatory tweaks that leave the overarching 
violent culture of men’s ice hockey undisturbed. The presumed specificity and pre-
cision of these rule changes make calls for a drastically less violent version of the 
sport seem extreme or unnecessary.

Writer and NHL Hall of Fame goaltender Ken Dryden explains how changes to 
NHL rules are intertwined with the league’s promotion of violence, writing:

You have to allow some hits to the head because you have to allow fighting—because 
fighting has always been part of hockey, hockey fans love fights, and fights symbolize 
the commitment of a hockey player that is different from the commitment of a player 
in all other sports. A hockey player, literally, is willing to fight for his team.78

Dryden highlights how narratives of consent to TBI risks are supported by,  
and contribute to, ice hockey’s mythology of masculine violence. Yet this  
symbolism—and the NHL’s capacity to profit from it—exacts a toll on the  
bodies and brains of players. If, as Dryden argues, the symbolic importance of 
fighting is what justifies resistance to the complete elimination of hits to the 
head, then fights can be indirectly responsible for other vicious bodychecks and 
collisions that lead to TBI.

The league’s persistence around fighting has also made one type of player—the 
enforcer—the focal point of hockey’s TBI debates, minimizing how other players 
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experience repeated high-speed collisions. The focus on fighting also perpetu-
ates the disproportionate attention given to men’s ice hockey and the NHL at the 
expense of women’s ice hockey, a version of the sport typically played without 
sanctioned bodychecking or fighting.79 The centering of fighting, which is only 
one form of violence in the sport, and the NHL, which is only one organization 
in the wider ice hockey landscape, pushes other acts of violence—as well as other 
bodies—to the periphery of the concussion crisis.

SEEING SPORT S VIOLENCE  
THROUGH THE LENS OF TBI

The growing body of scientific research regarding the neurological impacts of high-
speed collisions has informed efforts to diminish violent play in many sports. This 
research, as well as widespread media coverage, has supported government hear-
ings and lawsuits that seek accountability from sports stakeholders who promote 
violence. Although these developments are important, they cannot be separated 
from how cultural narratives of sports violence condition popular understandings 
of—and, in turn, responses to—concussion. The tendency to present individual-
ized acts of violence and their cumulation as the focal point of the concussion 
crisis pervades the images and stories that comprise popular depictions of TBI. In 
doing so, this discourse, which shifts the burdens of choice and responsibility onto 
athletes, emerges in tension with demands for a widespread reckoning with the 
dangers of sports violence.

Exploring the politics of visibility around sports TBI aids in understanding 
this complex landscape. Although certain violent sports—American football, 
boxing, ice hockey, MMA, and increasingly Australian rules football and the 
major rugby codes—have become associated with the concussion crisis, they 
retain cultural popularity, economic benefits, and media attention. The central-
ity of violence in these sports may raise awareness of elevated TBI risks, but 
the investments in these sports afford stakeholders public platforms to down-
play these risks. As this chapter illustrates, many responses to the TBI problem  
in sports often deflect or soften concerns about the neurological consequences 
of sports violence. Responses frequently involve incremental rule changes, evok-
ing assumptions of athletes’ willingness to expose themselves to TBI risks and 
engrained beliefs that bodily sacrifice is an inevitable aspect of athletic labor. 
Such narratives and practices work in the service of upholding the acceptance of 
violence as a source of mass entertainment.

In contrast to popular narratives, the materialization of widespread TBI in 
sports is not a series of isolated events. Rather, it is the outgrowth of a more compli-
cated set of entanglements made up of corporate and economic relationships, cul-
tural values, gendered norms, law and regulation, media narratives, scientific and 
medical infrastructures, and racialized hierarchies. Systems and structures—not 
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simply individuals—make violent collisions possible and permissible in sports. 
These forces enable stakeholders to frame TBI as a necessary and manageable risk 
rather than as an indicator of the inherent problems with sports violence. In the 
next chapter, we explore how CTE has come to play a prominent role within nar-
ratives about the concussion crisis, discussing how diagnoses and scientific expla-
nations of CTE aid in making some elements of TBI visible while masking other 
important considerations.
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CTE and the Brains behind the 
Concussion Crisis

After retired National Hockey League (NHL) enforcer Todd Ewen died by suicide 
in 2015, media coverage speculated that he had chronic traumatic encephalopathy 
(CTE). The neurodegenerative disease had been identified in the brains of other 
hockey fighters and collision sports athletes, including some who had died by sui-
cide. Yet when neuropathologist Lili Naz-Hazrati examined Ewen’s brain in 2016, 
she did not diagnose him with CTE. Ewen had exhibited many symptoms associ-
ated with CTE, and reports stated he was “terrified by the thought of a future living 
with [the disease].” A lesson from Ewen’s death, Naz-Hazrati told reporters, was 
that researchers were “still in the very early stages of understanding the disease” 
and that she hoped “people who have concussions won’t kill themselves because 
they think they have CTE.”1

That same year, NHL commissioner Gary Bettman cited Ewen’s nondiagnosis 
when refuting connections between hockey and CTE. Echoing Naz-Hazrati and 
referencing lawsuits against the league, Bettman described Ewen’s suicide as “the 
type of tragedy that can result when plaintiffs’ lawyers and their media consultants 
jump ahead of the medical community and assert, without reliable scientific sup-
port, that there is a causal link between concussions and CTE.”2 A month after his 
statement, a group of US researchers published an editorial suggesting that sensa-
tionalized media coverage about CTE was responsible for Ewen believing he had 
an “an untreatable condition” and “commit[ing] suicide.”3

In 2018, Boston University neuropathologist Ann McKee, the world’s fore-
most scientific authority on CTE, reexamined Ewen’s brain. In contrast to Naz-
Hazrati, she confirmed a CTE diagnosis.4 Ewen’s wife, Kelli, responded publicly 
to the findings, saying, “People need to know that Todd killed himself because he 
had CTE.” In March 2019, over sixty scientists published a letter calling for better  
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“balance” in reporting about CTE, suggesting more media attention was needed 
on the uncertainties around the relationship between CTE pathology and lived 
symptoms. Rebuttals followed from scholars criticizing the letter’s overemphasis 
on uncertainties around CTE causation and inattention to conflicts of interest 
within CTE research.5 In April, Kelli Ewen filed a wrongful death lawsuit against 
the NHL. The lawsuit culminated in a 2021 settlement but did not put an end to 
overarching CTE debates.6

Controversies around CTE highlight a friction between constructions of  
science as a cautious, slow-moving institution and the tragic immediacy  
of athletes’ deaths. Such controversies can be divisive and involve contested  
findings, competing claims of scientific authority, and conflict-of-interest 
accusations. Questions about causation emerge at the heart of this tension: Do 
concussions or nonconcussive impacts cause CTE? Is CTE pathology respon-
sible for the cognitive and psychological decline of athletes with histories of 
brain trauma? The answers to these questions engage foundational scientific 
distinctions between correlations and causes of disease. In this chapter, we 
explore how the representations of athletes and their brains are central to con-
structions of CTE and the concussion crisis more broadly. We then consider 
controversies around the science and scientists contributing to the CTE knowl-
edge base and how the resulting tensions inform contemporary responses to 
the concussion crisis.

THE SCIENCE BEHIND CTE IN SPORT S 

CTE is defined scientifically as a “neurodegenerative disorder associated with 
exposure to head trauma.”7 The neurodegeneration characteristic of CTE is pro-
duced by the abnormal accumulation of a microscopic protein called tau in specific 
parts of brain cells (neurons and astrocytes) located in cortical folds deep inside 
the brain. In a healthy brain, tau protein supports fragile parts of cells to promote 
brain function. If brain cells become damaged by trauma, tau can detach from 
one cell and become entangled with other cells. These irregular tangles impair 
brain activity and induce cell degeneration.8 Research indicates that the develop-
ment of abnormal tau is likely not a result of isolated incidents of concussion but 
is associated with cumulative exposure to frequent head impacts (concussive and 
nonconcussive) over time.9

Individuals diagnosed with CTE have experienced symptoms that include 
cognitive impairments and dementia, but also psychological issues, including 
emotional dysregulation and depression.10 Scientists stress the difference, how-
ever, between CTE neuropathology (sometimes called CTE-Neuropathologic  
Change) and the clinical symptoms associated with the disease.11 This distinc-
tion reflects how CTE diagnoses are exclusively conducted through postmortem 
examinations of brain tissue. Currently, symptoms alone are deemed insufficient 
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to confirm a CTE diagnosis, with no reliable scientific methods to detect CTE 
pathology in the brains of living people.12 Thus, athletes experiencing relevant 
symptoms cannot verify the presence of CTE pathology in their brains while 
they are alive.

CTE is sometimes misunderstood as a scientific discovery made in response 
to sports’ contemporary concussion crisis. Yet research into the long-term con-
sequences of repeated brain injury among athletes dates back over one hundred 
years, with landmark findings published throughout the twentieth century.13 This 
longer history foreshadowed the more recent rise in scientific interest in CTE. 
Between 1998 and 2008, fifty-one scientific articles on CTE were published. By  
2019, there were 913 more—an over 1,600 percent increase in just over ten years.14 
This immense growth was largely sparked by the work of forensic pathologist  
Bennet Omalu, who documented the first cases of CTE in American football 
players. Omalu initially detected CTE in the brain of retired NFL offensive line-
man “Iron” Mike Webster. Webster had died of heart failure in 2002, having 
experienced severe cognitive problems in his final years. As depicted in the film  
Concussion, Omalu soon identified CTE in the brains of other retired players 
who had died after experiencing psychological problems.15 These cases garnered 
widespread media interest and reignited debates about the neurological risks of  
playing football.16

These cases also prompted the expansion of the scientific infrastructure around 
CTE, with new research centers established to study the disease. Most notably, the 
Boston University (BU) CTE Center was founded in 2008, along with its own bank 
of donated brains. Formed out of a partnership with the United States Depart-
ment of Veterans Affairs (VA) and the nonprofit advocacy group the Concussion 
Legacy Foundation (CLF), the VA-BU-CLF Brain Bank (now called UNITE) has 
become the largest repository of athletes’ brains in the world. It is the source of 
most CTE diagnoses, which are based on examinations performed by McKee. 
Approximately two-thirds of published studies on CTE in brain tissue have come 
from BU, including two sets of benchmark findings that have become significant 
touchpoints in the concussion crisis: a 2015 study identifying CTE in the brains 
of eighty-seven of ninety-one deceased NFL players and a 2017 study diagnosing 
CTE in 110 out of 111 NFL players.17

CTE research has since grown internationally, showing how concerns about 
the disease have transcended the US. Research centers and brain banks have 
been established in Canada (2010), Australia (2018), Scotland (2018), and 
New Zealand (2019). The Canadian Concussion Center (CCC) in Toronto has 
become the second-largest lab devoted to the study of sports TBI. The Australian 
research center has examined athletes from the country’s various football codes, 
identifying CTE in dozens of brains from donors.18 In Scotland, the Glasgow 
Brain Injury Research Group has launched the Football’s Influence on Lifelong 
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Health and Dementia (FIELD) study using tissue from the Glasgow Traumatic 
Brain Injury Archive. The FIELD study has shown that neurodegenerative dis-
eases, including CTE and Alzheimer’s, are more likely to be found in the brains 
of deceased professional soccer players and international rugby players than  
in nonplayers.19

CTE’s ascendence as a globalized concern comes with questions about the 
severity of the threat that sports pose to athletes’ brains. Importantly, not every-
one who experiences repetitive brain trauma develops CTE. Accordingly, most 
athletes, especially those without noticeable symptoms, do not have their brains 
donated and are not included in CTE studies. As such, high rates of CTE often 
emerge because of selection biases: most of the brains in these research sam-
ples are from athletes who have experienced symptoms, which makes a CTE 
diagnosis more likely. These circumstances make estimating CTE prevalence 
among athletes a difficult task. Statistical analyses accounting for selection biases 
have estimated the lowest possible prevalence of CTE among NFL players to be 
somewhere between 9 and 15 percent, which many experts consider an unac-
ceptably high level of probability.20 It is challenging, though, to extend these  
estimates to other levels of American football (collegiate, high school, or youth) 
or other sports.

Scientists still seek answers for why some individuals with histories of brain 
trauma develop CTE and others do not. Some studies point to career duration 
as a major factor in determining CTE risk; athletes with longer sports careers 
expose themselves to more impacts over more years.21 Other research has inves-
tigated genetic characteristics that may predispose individuals to CTE onset 
and more severe outcomes, but conclusive evidence is lacking.22 As we explain 
in chapter 5, CTE has almost exclusively been diagnosed in men. In fact, 2023 
marked the first CTE diagnosis in a female athlete: Heather Anderson, a for-
mer Australian Football League Women’s (AFLW) player and medic with the 
Australian Army who died by suicide at twenty-eight years of age.23 Accord-
ingly, women athletes have been encouraged to donate their brains to diversify  
CTE research.

The inability to diagnose CTE in living people is an obstacle for growing the 
evidence base. Such a breakthrough would enable more reliable connections 
between lived symptoms and underlying pathology. It would also support efforts 
to better track disease progression, provide opportunities to more definitively 
identify risk factors, develop methods for early detection, and explore treat-
ments to slow disease progression.24 Scientists are, however, making strides 
toward developing such a test using advanced neuroimaging techniques or 
detecting biomarkers in blood, saliva, or cerebrospinal fluid.25 In the meantime, 
the development of CTE pathology remains largely hidden from scientific scru-
tiny until a person dies and their brain can be examined under a microscope. 
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Athletes’ brains are thus central to scientific investigations into the disease and 
media coverage about such findings.

REPRESENTATIONS OF CTE WITHIN C ONCUSSION 
CRISIS  NARR ATIVES

Media coverage of postmortem CTE diagnoses has made the disease a focal 
point of concussion crisis narratives. These accounts have also provided the dis-
ease with a distinct visual profile.26 The reliance on postmortem examination 
means that visual depictions of CTE are largely limited to photographs of dis-
sected brain tissue (fig. 5). Cross-sectional images that display the degeneration 
induced by CTE are often contrasted side by side with images of a “normal” 
brain. Other common representations of CTE involve microscopic photographs 
in which the tangles of tau protein appear as dark blotches made visible through 
chemical staining. Both types of images are sometimes accompanied by labels 
and arrows directing viewers’ focus to regions of the brain where damage is most 
severe or areas of the microscope slide where tau is most dense. These scien-
tific mappings are given meaning through explanations linking degeneration in 
specified brain regions to cognitive impairment, emotional disorders, and devi-
ant behaviors. The images do not speak for themselves but are instead made 
persuasive through expert narratives that tell audiences what CTE looks like.27 
The repetition of such imagery across media discourses helps make the disease 
recognizable to nonexperts. The ubiquity of these images also cements neuro-
science as the dominant site of knowledge production within concussion crisis 
narratives: concerns about TBI are most legitimate when the source of athletes’ 
decline is revealed inside the brain.

Yet CTE’s emergence as a defining component of the concussion crisis has 
been facilitated by more than neuroscientific knowledge. Media stories nar-
rating the deaths of high-profile athletes diagnosed with CTE have also shaped 
public understandings of the disease. While Mike Webster’s CTE diagnosis in 
2005 prompted concern about the disease in the United States, it was the 2012 
suicide of Hall of Fame NFL linebacker Junior Seau that intensified fears about 
the neurological aftereffects of American football. Seau was diagnosed with CTE 
in 2013 and became the most famous football player diagnosed with the disease. 
Seau’s death was a focus of renewed media coverage calling the NFL’s inaction 
on TBI into question.28 As we discussed in chapter 1, the 2011 deaths of popular 
hockey enforcers Derek Boogaard, Rick Rypien, and Wade Belak—all of whom 
were subsequently diagnosed with CTE—inspired reflection about fighting’s place 
in Canada’s national game. CTE diagnoses in Graham “Polly” Farmer and Shane  
Tuck generated a wider recognition of CTE in Australia—including a 2023  
Senate inquiry into sports-related brain trauma.29 Farmer, who died in his eighties, 
was the first Australian rules football player diagnosed with CTE in 2020, followed 
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by Tuck, a retired Australian Football League (AFL) player who died by suicide 
that same year, when he was only thirty-eight years old.30

Whereas scientific knowledge is often produced without acknowledging the 
identities of research subjects and specimens,31 “putting a face to the brain” 
contributes affective dimensions to CTE. CTE diagnoses are publicized in the 
aftermath of athletes’ deaths that typically come with outpourings of rever-
ence for the deceased. The deaths of celebrity athletes are indeed already cul-
tural events involving media tributes, memorial ceremonies, and other forms of 
public mourning.32 CTE diagnoses expand the emotional narratives of athletes’ 
afterlives; they emerge as sad stories of sports figures who became victims of an 
unforgiving disease.33

Popular narratives around Seau’s death depicted his legacy as transcend-
ing his athletic achievements and as representing broader social ideals. For 
example, sportswriter Ryan Phillips remembered Seau as “gregarious, charm-
ing, fun-loving, dedicated and, above all, kind. He was the perfect example of 
all that could be good in the American experience.”34 Such characterizations 
noticeably clash with reports of Seau’s CTE diagnosis, in which family members 
described a process of psychological decline leading up to his death. These por-
trayals not only point to the purchase of CTE as a neuroscientific explanation 

Figure 5. Ann McKee of Boston University describing the degenerative brain disease identi-
fied in the brain of former NFL star Aaron Hernandez following his death (Steven Senne via 
Getty Images).



40        CTE and the Brains Behind the Concussion Crisis

for behavioral changes but they also provoke emotional responses to an admired  
athlete’s demise.

Tributes similarly followed the deaths of Boogaard, Rypien, and Belak, which 
highlighted how each player’s reputation as hard-hitting tough guys was not repre-
sentative of their demeanor off the ice. For example, Rypien was called “a good kid 
with a huge heart” whereas Belak was labeled “the sweetest, most gentle guy ever.”35 
Comparable characterizations were made after the death of Ewen, whom reporters 
described as a compassionate person who wrote children’s books after he retired. 
Like representations of Seau, media stories following a CTE diagnosis contrasted 
these admirable traits with alarming depictions of behavioral changes. One report 
disclosed that the usually sociable Belak became increasingly introverted and irri-
table over time, also showing signs of memory loss. Ewen was susceptible to bouts 
of confusion while developing aggressive and antisocial tendencies in the years 
leading up to his death.36 These representations supported a burgeoning storyline 
showing many enforcers to be willing yet conflicted participants in the spectacle 
of hockey violence. As Belak’s wife, Jennifer Belak Liang, asserted, Wade “didn’t 
love [fighting], but he was fine with it [because] he wanted to stay within the NHL 
and have his career.” CTE diagnoses in these cases provided unsettling evidence of 
the toll exacted on men whose dangerous work sustains the NHL’s brand of vio-
lent entertainment. These layers of meaning demonstrate how the brains behind 
the concussion crisis do not speak for themselves but are most persuasive in their 
biographical and cultural contexts.

Many media narratives place neuroscientific explanations of CTE within pro-
files about athletes living with dementia and other psychological difficulties. For 
example, a news story about fifty-nine-year-old former AFL player Greg “Diesel” 
Williams describes him as “one of the toughest and most uncompromising cen-
tres to ever play the game.” Yet Williams acknowledges he “can’t remember much 
of his life,” including his wedding, the births of his children, and major events 
in his football career. He attributes these issues to CTE; the article supports his 
claim with quotations from medical experts.37 These stories about dementia in 
athletes invite feelings of disbelief and sadness from media audiences because 
they disrupt memories of sports heroes as embodiments of health and strength.  
This emotional framing intensifies when stories show athletes experiencing cog-
nitive decline in their forties or fifties—often not far removed from their playing 
days. Such portrayals stand in stark contrast with more familiar representations of 
dementia in much older people.38 As such, neuroscientific conceptions of CTE and 
cultural understandings of dementia come together in the way media audiences 
witness the struggles of former players.

Scientists and other commentators have criticized media for exaggerating sci-
entific findings and failing to sufficiently account for uncertainties around CTE.39 
Some critics also contend that emotional representations of athletes’ lived experi-
ences detract from balanced assessments of CTE risk.40 They worry media have 
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perpetuated “an agenda of one-sided headline news and [a] sensationalized state of 
fear” around CTE, which can negatively impact athletes’ mental health or discour-
age sports participation.41 However, such critiques do not sufficiently situate CTE 
narratives within broader sports media landscapes. CTE coverage is consumed 
in the context of sports media’s default portrayal of sports violence as normal 
and acceptable. By encouraging audiences to critically reflect on their enjoyment  
of sports violence, CTE stories can serve as important counternarratives within a 
sports media industrial complex typically intertwined with the interests of sports 
organizations. A journalist we interviewed reflected on this tension in connection 
with the NFL, saying “The league’s [public relations] edifice is enormous, and they 
always have a bigger megaphone or a bigger platform for whatever they want to 
say . . . so the degree to which there is any sort of agenda on the part of [reporters] 
who might cover [CTE], it’s in reaction to that.”42 Tracing the corporate and eco-
nomic connections underlying media narratives and scientific research is indeed 
essential for understanding the framings of CTE.43

QUESTIONS OF ETHICS  
AND THE MANUFACTURING OF D OUBT

Prominent concussion crisis narratives revolve around the negligent and some-
times deceitful practices of professional sports leagues. Mistrust of these orga-
nizations largely grew out of investigative reports about the NFL, including the 
noted 2012 documentary, League of Denial, which exposed how the league’s 
refusal to acknowledge a link between football and CTE was clouded by their 
active concealing and manipulation of scientific evidence. These revelations con-
tributed to the NFL’s reputation as a large institution profiting from the damaged 
bodies—and brains—of its players. The movie Concussion, player lawsuits, and 
US congressional hearings into football-related brain trauma have solidified this 
image of the league.44 The NHL, AFL, and major rugby organizations have also 
been accused of intentionally downplaying the long-term TBI risks associated 
with their respective sports.

The notion of denial looms large within these narratives. During court proceed-
ings that culminated in a 2018 concussion settlement by a group of retired profes-
sional hockey players, the players’ lawyer referred to the NHL as “the new league of 
denial.”45 In Australia, a 2022 news article profiled former AFL players with severe 
memory loss, who chided the league for doing “everything it can to deny, deny, 
deny” that its brand of football has a TBI problem.46 Within these claims, scientists 
skeptical of CTE’s relationship to sports TBI are sometimes labeled “CTE deniers,” 
presumed to be receiving compensation from sports organizations tainting their 
research. In contrast, experts endorsing the link between CTE and sports-related 
brain trauma are celebrated as defending scientific truth and fighting corporate 
corruption.47 One review of Concussion describes the movie as documenting “the 
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heroic struggle of Dr. Omalu to force the corporate goliath that is the NFL to ‘tell 
the truth.’”48

These polarizing depictions of denial and truth-seeking fail to capture more 
subtle tactics sports organizations use to downplay the dangers of CTE. Leagues 
have generally moved beyond straightforward rejections of CTE risks, instead 
attempting to “manufacture doubt” about the magnitude and probability of 
these risks.49 This manufacturing of doubt involves leagues and aligned experts 
strategically emphasizing scientific uncertainty, particularly what is not yet 
known about a sport’s relationship to CTE. This tactic helps leagues deflect criti-
cism and defend themselves in concussion lawsuits; they can ward off calls for 
accountability by characterizing existing evidence as inconclusive and assert-
ing the need for more research before such measures can be pursued. Doing 
so effectively requires the mobilization of like-minded scientists to support 
these claims. Accordingly, many statements casting doubt on the relationship 
between CTE and TBI have been made by scientists funded by or affiliated with  
sports organizations.50

Such direct ties between scientists and sports organizations raise important 
concerns regarding conflicts of interest. Sports organizations engaged in these 
practices are most commonly compared to tobacco companies that funded 
studies disputing the link between smoking and lung cancer in the 1950s and 
1960s.51 While the NFL is most frequently likened to “Big Tobacco” for spon-
soring research disputing the connection between American football and CTE, 
this label has also been applied to the AFL and NHL to convey distrust of their 
stances on TBI issues.52 Accordingly, critics have expressed alarm over sports 
industry pledges to sponsor scientific research on CTE in response to legal and 
public pressure.53

These issues also surround perhaps the most influential scientific body in 
sports TBI: the International Concussion in Sports Group (CISG). The CISG is 
an international collective of TBI experts that has been widely criticized for its ties 
to major sports organizations.54 The group hosts a conference every four years to 
assess the state of research on sports TBI and produce the Consensus Statement 
on Concussion in Sport. The Consensus Statement, first published in 2002, is an 
overview of scientific and medical knowledge that informs concussion guidelines 
for sports organizations and clinicians.55 In addition to receiving funding from 
sports associations such as the International Olympic Committee (IOC) and soc-
cer’s Fédération Internationale de Football Association (FIFA),56 thirty-two of the 
thirty-six members of the CISG expert panel had formal connections to sports 
leagues and governing bodies affected by the TBI issue, including the NFL, NCAA, 
NHL, and AFL.

Public scrutiny of the CISG intensified in 2022 when its cochair, Paul McCrory, 
was accused of at least ten counts of plagiarism in academic publications about 
sports TBI. McCrory was lead author of four consensus statements and had 
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written several commentaries minimizing the dangers of CTE in contact sports.57 
The misconduct allegations led to nine of McCrory’s articles being retracted and 
forced him to resign from the CISG.58 McCrory’s resignation sparked interna-
tional media coverage, raising further questions “about the quality of evidence 
behind some concussion policies.”59 In Australia, these concerns had direct reso-
nance given McCrory’s close ties to the AFL, which some have framed as com-
promising the league’s concussion protocols while stifling CTE research involving  
former players.60

The CISG has a history of producing sport-friendly viewpoints on CTE. The 
2012 Consensus Statement, the first CISG report to mention CTE, emphasizes 
that the disease has an “unknown incidence in athletic populations” and that “a 
cause-and-effect relationship has not yet been demonstrated between CTE and 
concussions or exposure to contact sports.”61 The updated 2017 Consensus State-
ment repeats this conclusion. These assertions support the broader manufacture of 
doubt around CTE and have provided sports organizations with an authoritative 
source to draw on when downplaying CTE risk. Consider, for example, NHL com-
missioner Gary Bettman’s proclamation of no “causal link between concussions and 
CTE” following Todd Ewen’s 2015 death. He has repeated this assertion in response 
to subsequent criticisms of the NHL’s handling of TBI.62 Similarly, the NFL had 
long claimed that the connection between TBI and CTE was “unproven”—a link 
that the league later acknowledged in 2016.63 By the time the NFL conceded a con-
nection between American football and CTE, officials involved in the AFL, NHL, 
and professional rugby had publicly questioned the cause-and-effect relationship 
between CTE and TBI.64

The CISG’s stance has prompted criticism. In 2021, an interdisciplinary group of 
seventeen scholars—including one of the authors of this book—called the CISG’s 
process “narrow, compromised, and flawed” and advocated for more “complete, 
candid, and unbiased” consensus statements.65 The group proposed a more thor-
ough vetting process and disclosure of members’ conflicts of interest, the inclusion 
of experts from critical social sciences and humanities disciplines, and additional 
assessment of consensus documents by independent reviewers. These recommen-
dations have since been echoed in commentaries questioning the CISG’s biased 
selection of experts, exclusion of more critical academic disciplines, and overall 
lack of transparency.66

These findings of overlapping corporate and scientific networks have sup-
ported demands for greater integrity and accountability in TBI research. 
While there are troubling connections between sports organizations and some 
researchers, the commitment to eliminating conflicts of interest still constrains 
the range of social responses to CTE. The emphasis on ensuring scientific integ-
rity, while necessary, can risk reinforcing neuroscience as the dominant source 
of evidence about CTE. Doing so suggests that restoring scientific objectivity 
provides clear pathways to uncovering definitive neuroscientific proof of CTE 
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causation. This assumption, however, overlooks two key insights. First, there are 
multiple, competing scientific standards for determining causation. CTE skep-
tics can strategically cite established scientific principles to undermine reason-
able claims of disease causality and thus delay action to reduce the occurrence of 
sports TBI. Second, while neuroscience supplies important concrete representa-
tions of the embodied consequences of TBI, an overemphasis on neurobiologi-
cal causation can sideline crucial public health and social science evidence that 
can improve sports safety. A closer look at debates surrounding CTE causation 
illustrates these shortcomings.

PURSUING AND DEBATING CTE CAUSATION 

Until recently, CTE’s connection to sports TBI was typically described in the scien
tific literature as an association rather than causation.67 This foundational sci-
entific distinction represents the difference between (1) recognizing that many  
athletes exposed to repetitive head impacts through sports have had CTE develop 
in their brains; and (2) determining that there is strong enough evidence to con-
clude that such exposure is what causes the development of CTE. Environmental 
health expert Adam Finkel and neuroscientist Kevin Bieniek outline how debates 
about CTE causation tend to revolve around three primary questions: is it pos-
sible to definitively rule out other possible causes of CTE beyond brain trauma? 
What is the likelihood that exposure to head impacts will result in CTE? Is there 
conclusive evidence that CTE pathology is responsible for athletes’ experiences of 
cognitive and psychological decline?68 The answers to these questions have high 
stakes. Proving that CTE is caused by exposure to brain trauma through sports 
could strengthen arguments for public health interventions, government regula-
tion, and legal action against sports organizations.

Like media representations of CTE, a perception of polarization pervades sci-
entific debates. Many experts have expressed growing confidence of a causal link 
between sports-related TBI and CTE. They argue that current evidence, while 
imperfect, is sufficient to justify drastic action to reduce the occurrence of brain 
trauma in collision sports.69 Other commentators reject this perspective by refer-
encing factors that they maintain demonstrate substantial uncertainty around CTE 
causality. For instance, skeptics often criticize the quality of scientific evidence 
behind causal arguments, citing biases in the selection of brains used in landmark 
CTE studies.70 Some studies claim to have found CTE postmortem in people with 
no histories of brain trauma.71 Some researchers propose factors other than TBI as 
leading to CTE onset, such as genetic predispositions, normal aging, and the use 
of alcohol, performance-enhancing drugs, or opioid painkillers.72 Beyond ques-
tioning the source of CTE pathology, critics contend it is unclear how much CTE 
contributes to cognitive or psychological problems since the disease sometimes 
co-occurs with other neuropathologies associated with similar symptoms.73 While 
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these arguments have been refuted in subsequent research, they remain influential 
in casting doubt on assertions of certainty around CTE causation.74

These seemingly polarized positions emerge in part from applications of estab-
lished scientific principles. The CISG, for example, has highlighted that its refusal 
to endorse CTE causation is informed by the Oxford Levels of Evidence criteria. 
The Oxford criteria rate randomized controlled trials (RCTs) and longitudinal 
cohort studies as producing the highest levels of research evidence because they 
involve experimental comparisons with a control group or measure outcomes in 
large groups of people over long periods of time.75 As such, the Oxford criteria 
would stipulate that most CTE findings come from “lower-quality” methods such 
as case series reports and retrospective case-control studies, which lack a control 
group or longitudinal designs. The CISG thus insists that claims about CTE cau-
sation should not be made without definitive results from higher quality stud-
ies. This logic, however, sets an unrealistic standard of evidence for a disease as 
complex and dangerous as CTE. It is unreasonable to rely on knowledge gained 
through RCTs given their reliance on comparisons between experimental and 
control groups. Such an experiment could entail unethically subjecting individu-
als to repetitive TBI for the purposes of systematic comparison to an unexposed 
group.76 Even other experimental designs favored by the Oxford Levels of Evi-
dence, such as longitudinal cohort studies, can be inadequate for addressing many 
public health issues because they demand long-term research during which an 
urgent health problem remains unresolved.

A public health approach to CTE follows an alternative understanding of causa-
tion. Finkel and Bieniek point out that RCTs and other longitudinal studies gener-
ate knowledge that helps clinicians establish causation at an individual level—that 
is, to gain a better understanding of the development of CTE in a specific athlete’s 
brain or how much CTE influenced that specific athlete’s behavior. In contrast, 
public health experts are concerned with risk at a population level: a substantial 
rate of CTE among collision sports athletes warrants intervention even if causa-
tion cannot be conclusively established in every case.77 Such an approach does not 
mean public health burdens of proof are lower or less rigorous than other stan-
dards of evidence. Rather, a public health understanding of causation serves differ-
ent purposes: to mitigate health risks across a population by decreasing exposure 
to the most probable cause of a health problem.

The logic follows that the consequences of leaving a health issue unaddressed 
are far worse than the perceived costs of intervening too quickly. Advocates for a 
public health approach to CTE tend to apply the precautionary principle, which 
requires undertaking reasonable measures to reduce the occurrence of TBI even 
without absolute certainty of the mechanisms or thresholds that initiate CTE 
onset.78 The precautionary principle has informed calls for stronger regulation 
to reduce the number of head impacts in elite sports, placing limits on collision 
sports participation for children, and eliminating headers from youth soccer.79
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The conflicting standards of evidence within CTE debates illustrate how 
causation is not a monolithic concept.80 Recognizing varying understandings 
helps explain how overly narrow conceptions of causation maintain influence 
in undermining recommendations for protecting athletes’ well-being. Argu-
ments that manufacture doubt still draw on scientific values. Calls for more conclu-
sive evidence from longitudinal studies or RCTs typically draw from the tenets of  
evidence-based medicine (EBM), a school of thought advocating for medical 
practice to be informed by systematic application of the best available scientific or 
clinical research. The Oxford Levels of Evidence used by the CISG, for example, 
are a foundational document in the EBM paradigm.

Evidence-based medicine is often celebrated as a gold standard. Yet EBM repre-
sents a form of “epistemological imperialism” through which proponents exercise 
control over what counts as acceptable evidence.81 The CISG is largely comprised 
of scientists who follow the tenets of EBM, the rigid application of which negates 
other research approaches that might be valuable to CTE debates. The types of 
studies favored by EBM can also encourage the involvement of sports organiza-
tions in the research process. Large-scale longitudinal studies of sports TBI are 
expensive, sophisticated endeavors that are difficult to execute without substantial 
funding and access to athlete data supplied by major sports organizations. It is 
perhaps not surprising that some of the most heralded long-term studies of ath-
letes’ neurological health, including NFL-LONG82 and the NCAA-Department of 
Defense Grand Alliance CARE Consortium, have been developed through part-
nerships between CISG members and sports organizations.

Importantly, the institutional dominance of EBM means that experts working  
within this framework are likely to perpetuate its principles when evaluating 
knowledge about CTE, irrespective of whether they have formal ties to sports 
organizations or are advocates for sports participation. Indeed, we spoke with an 
injury epidemiologist who emphasized that he has little personal investment in 
sports culture but is still skeptical about CTE’s relationship to collision sports. He 
asserted that his views on CTE stem from following methods for determining the 
best available evidence.83 Adherence to a specific scientific paradigm, not simply 
loyalty to an organization or affinity for sports, can thus guide conclusions about 
CTE causation.

Debates about CTE causation therefore remain at a crossroads. In 2022, an 
interdisciplinary group of researchers published a report asserting that they 
“have the highest confidence in the conclusion that [repetitive head impacts] 
cause CTE.”84 The authors make this conclusion after applying the Bradford  
Hill criteria for disease causation, an alternative to the Oxford criteria used by the 
CISG. They contend the Bradford Hill criteria are better suited for understand-
ing CTE causation since they were specifically developed to assess the relation-
ships between disease and environmental or occupational risks. Their adherence 
to the Bradford Hill criteria thus follows a conception of repetitive brain trauma 
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as an environmental or occupational hazard, meaning that exposure comes from 
“external” societal, lifestyle, or work-related factors (e.g., participation in a sport 
or being a professional athlete) rather than “internal” factors or genetic pre-
dispositions. The authors affirm that “the Oxford criteria were developed for  
clinical decision making, not for determining causation for environmental expo-
sure.” In other words, the principles of EBM are best suited for creating guidance 
on how to treat individual patients, not for managing the threat of health haz-
ards to a given population. The report was published only a few months after 
the US National Institutes of Health (NIH) updated their official guidance on 
CTE to acknowledge a causal link between the disease and repeated blows to  
the head.85

Concussion crisis narratives have indeed shifted to reflect an appreciation of 
a causal connection. In the 2023 Australian Senate hearings on TBI in contact 
sports, for example, AFL general counsel Stephen Meade stated that his orga-
nization acknowledges that “there is an association between head trauma and 
neurodegenerative disease, including CTE.”86 Meade then asserted that the AFL 
“supports and adopts” the conclusions of causation established by the NIH. This 
statement represented a major change in the AFL’s position, which had previ-
ously, with McCrory’s guidance, questioned the causal link. This shift in thinking 
prompted AFL rule changes to limit brain trauma, such as reducing the number of 
tackles in training sessions.87

Yet influential stakeholders continue to question scientific findings on the 
grounds of remaining uncertainties. Earlier in the same 2023 Australian hearings, 
Sharron Flahive, the chief medical officer for the National Rugby League (NRL), 
stated, “There is an association with repeated head trauma, but we won’t know 
how strong this association is, and we don’t know what type of head trauma this 
involves—the medical evidence is not clear.” Representatives from Sports Medi-
cine Australia similarly explained that their position on CTE would evolve with 
updated guidance from the CISG, which has since published a revised 2023 Con-
sensus Statement.88 In that statement, despite stronger statements on CTE by the 
NIH and other experts, the new CISG only tentatively conceded that it is “reason-
able to consider” that exposure to repetitive head impacts is “potentially associ-
ated” with the onset of CTE. The group again criticized the quality of evidence 
produced by existing studies, stating that establishing a causal connection would 
require “well-designed case-control and cohort studies” that account for potential 
confounding variables.

As the CISG Consensus Statement will likely remain an influential document 
informing TBI guidelines and policy, uncertainty appears to persist as a resource 
for CTE skeptics. Given the centrality of neuroscience in conceptualizing CTE, it 
makes sense that uncovering neuroscientific proof of causation would present a 
breakthrough for justifying improvements to athlete safety. This narrow definition 
of causation, however, has a twofold effect: (1) it enables a prolonged pursuit of 
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scientific certainty that can delay meaningful public health action; and (2) it over-
looks valuable insights into the sociological origins of CTE.

CTE BEYOND NARROW C ONSTRUCTIONS  
OF CAUSATION 

Having public health action hinge solely on neuroscientific conceptions of causation 
is an imperfect solution that limits possibilities for confronting TBI-related harms. 
This emphasis, although providing important scientific knowledge, can obscure how 
athletes experience repetitive TBI in contexts that shape the manner and aftermath 
of their exposure. A focus on social conditions reveals how CTE is not only caused 
by repetitive brain trauma but is also an outcome of the sports cultures that per-
mit and celebrate violent collisions. Such a focus shows how TBI and CTE are not  
isolated outcomes but are intertwined with other sports-related harms.

Consider, for example, how painkilling drugs are cited as an alternative source 
of CTE pathology. The idea that drugs could contribute to neurodegenera-
tion among athletes first surfaced in public discourse through the NFL’s official 
response to Webster’s diagnosis in 2005.89 Opioid painkillers have subsequently 
been cited as potentially complicating CTE’s link to TBI given their common use 
among athletes and capacity to induce neurodegeneration among heavy users.90 
Some athletes diagnosed with CTE have indeed struggled with the use of prescrip-
tion painkillers.91 Yet this framing of drug use as an alternative source of CTE 
disregards how the disease is extremely rare in individuals without histories of TBI 
and overlooks that CTE pathology can be distinguished from neurodegeneration 
associated with opiate use.92

The conceptualization of TBI and opioid use as isolated or conflicting variables 
in determining CTE causation negates what their coexistence suggests about col-
lision sports: that the normalization of sports violence results in athletes’ bodies 
being routinely and severely damaged. A growing number of players describe suf-
fering from overlapping effects of chronic pain, extensive opioid use, and repeti-
tive TBI throughout their careers.93 While a possible link between painkiller use 
and CTE is often suggested to exonerate sports organizations from responsibility 
for athletes’ neurological decline, such arguments in fact further implicate sports 
organizations because they reveal how sports violence impacts athletes’ bodies and 
lives in multiple debilitating ways.

A reoriented focus on the collective embodied consequences of sports violence 
would help address these overlapping harms and not depend on scientific cer-
tainty about CTE causation. These sociological insights offer important remind-
ers of how cultural norms and social structures should be targets of intervention 
alongside biomedical approaches. But how are these debates shaping public health 
and regulatory responses to TBI? Chapter 3 examines areas where TBI regulations 
have been developed in an influential cultural context: youth sports.
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3

Protecting the Children

In their 2011 book, The Concussion Crisis, health journalists Linda Carroll and 
David Rosner declared that TBI in children represented “a silent epidemic that had 
been exploding right under our noses.”1 Pointing to emerging science, the authors 
argued that hits typically dismissed as little “dings” or “bumps on the head” needed 
to be taken more seriously to protect children from neurological problems.2 Neu-
rosurgeon Robert Cantu’s book Concussion and Our Kids was published the next 
year and explained “why children are vulnerable” to TBI by highlighting their 
underdeveloped brain structures.3 This neuroscientific foundation would connect 
concussion crisis narratives to scientific theories of childhood brain development, 
but also ideas about children’s inherent vulnerability.

This conception of a concussion crisis in youth sports created a larger cultural 
dilemma: it challenged the assumption that sports are healthy activities for kids. 
Sports are celebrated as promoting positive character development alongside 
health and social benefits for children.4 Public concern about TBI unsettled these 
beliefs by casting doubt on the seemingly intrinsic good of sports participation. 
Youth sports organizations began addressing these concerns by implementing 
concussion protocols and rule changes. The cultural impact of the concussion 
crisis intensified, however, when scientists and advocates began recommending 
that youth limit their participation in popular collision sports, such as American 
football, hockey, rugby, and Australian rules football, or seek noncontact alter-
natives. Other scientists and commentators rushed to defend the safety of these 
activities, offering more conservative assessments of TBI risk and emphasizing the 
presumed benefits of youth sports. They argued that restricting children’s sports 
participation could result in health and psychosocial problems more serious than 
TBI, such as obesity or depression.

Protecting the Children
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This chapter explores how competing conceptions of children’s vulnerability  
to TBI pervade concussion crisis discourses. Theories of child development 
underpin these claims: children—and their brains—are constructed as sites 
of vulnerability and possibility that must be carefully managed.5 Across these 
debates, commentators often invoke a figure of “the child” that is most valued 
for what it might become.6 These narratives construct “the child” as a symbol of 
vulnerability in need of protection to preserve its future potential. “The child” 
as a signifier, however, is not static or universal: it can carry multiple, often  
conflicting, meanings.7

Debates about TBI risk in youth sports revolve around contrasting claims 
about what is best for children’s development, health, and future selves. Concus-
sion crisis narratives tend to present simplistic portrayals of “the child,” glossing 
over distinctions across youth experiences shaped by systems of class, gender, 
and racism. As such, the symbol of “the child” in concussion crisis discourses 
occupies an unacknowledged social position that normalizes whiteness and 
socioeconomic privilege as default attributes.8 Closer attention to social dif-
ferences overlooked in concussion crisis discourses reveals how intersecting 
inequalities are important for understanding notions of TBI risk and vulner-
ability in youth sports.

YOUTH SPORT S AND RESPONSES TO TBI  RISK

Sports can be a source of regular exercise for kids, provide spaces for cultivating 
physical skills, and instill self-confidence and the value of hard work.9 They are 
commonly promoted as ways to address social problems. Sports programs are fre-
quently conceived as providing positive social development for low-income and 
so-called “at-risk” youth by curbing antisocial and delinquent behavior among 
young people.10 Youth sports can also, however, reinforce harmful gender ideolo-
gies, encourage violence, and reproduce social inequalities while being sites of 
abuse and injury risk.11

Approximately 1.1 to 1.9 million sports concussions occur annually among 
youth under the age of eighteen in the United States. This estimate likely under-
represents the total incidence of TBI, since many concussions go unreported or 
undiagnosed.12 Neuroscientific research has specified a combination of anatomical 
and neurophysiological factors that make children especially vulnerable to TBI.13 
Compared to adults, children have larger, heavier heads relative to the rest of their 
body and weaker neck muscles that make them less capable of withstanding the 
biomechanical forces that cause concussion.14 Young people’s developing brains 
are likely prone to damage from impact and less suited for repair than mature 
brain structures.15 These attributes can make TBI outcomes more severe among 
young athletes and can mean that young people take longer to recover from con-
cussion than adults.16
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It is widely documented that young people experiencing subsequent impacts 
following concussion are susceptible to exacerbated symptoms, increased recov-
ery times, and in rare instances long-term neurological impairment or death—a 
condition known as Second Impact Syndrome.17 Concussion management strate-
gies for youth athletes therefore emphasize immediate removal from play, reduc-
tion in physical and cognitive activity during the initial stage of recovery, then a 
gradual, monitored return to school and sport as symptoms subside.18 Guidelines 
typically indicate that most youth athletes recover from concussion within two to 
four weeks, though some individuals experience symptoms for several months  
or longer.19

Some scientists are concerned that exposure to head impacts at younger ages 
might disturb brain development even when concussion symptoms do not occur.20 
Neuroimaging suggests that exposure to head impacts through sports, even over 
a relatively short time period, can alter children’s neurophysiology and may nega-
tively impact long-term sensory or cognitive function.21 For example, studies have 
shown that changes to brain microstructures can materialize after only one sea-
son of youth tackle football.22 Chronic traumatic encephalopathy (CTE) has been 
diagnosed in the brains of athletes who died before the age of thirty—findings that 
align with research demonstrating a link between CTE and younger first exposure 
to head impacts.23 Yet—and this is similar to divisions among CTE researchers 
that we outlined in chapter 2—some studies have challenged these results, not 
observing similar age-related effects.24

The emphasis on biological features of children’s brains informs a “pediatric 
concussion discourse” that merges broad and specific notions of childhood vul-
nerability.25 The more specific construction of vulnerability is unique to TBI and 
built on precise neuroscientific conceptions of children’s developing brains. At the 
same time, the pediatric concussion discourse invokes broader understandings of 
childhood innocence that position youth as inherently vulnerable to a vast assort-
ment of societal threats to their well-being.26 This “double vulnerability” manifests 
through clinical practice, public health campaigns, and government legislation 
that stress not only children’s vulnerability to TBI, but also adults’ responsibil-
ity for protecting young people.27 Echoing this pediatric concussion discourse, 
responses to TBI risk in youth sports leverage cultural, medical, and scientific 
norms to make claims about children’s vulnerability. While these influences can 
align to inform interventions that improve sports safety, experts and advocates 
sometimes pit these norms against each other in competing arguments. As such, 
these debates often involve clashing conceptions of vulnerability and contrasting 
justifications for protecting children. These contradictions manifest themselves 
across institutional approaches to addressing youth vulnerability to TBI and how 
much they seek to transform sports.

The most conservative responses to the concussion crisis in youth sports have 
involved the promotion of protective equipment. Helmets for collision sports, 
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including American football and hockey, are a focus of many prevention efforts. 
There are over thirty certified models of youth football helmets available in the 
United States that are subject to laboratory testing and ranked annually for their 
ability to “provide a reduction in concussion risk.”28 The tangible benefits of wear-
ing the highest-ranking—and often most expensive—helmets remain matters of 
debate. It is well-established that helmets offer strong protection against the linear 
forces of impact to the head that cause skull fractures and severe TBI.29 Current 
helmet models, however, cannot fully prevent concussions because they do not 
adequately mitigate the rotational strain of brain tissue inside the skull. This crucial 
limitation means that helmets are similarly not well-suited to protect athletes from 
concussion or repetitive nonconcussive trauma.30 While researchers and manufac-
turers continue to work on designs that address this flaw,31 parents, guardians, and 
coaches must navigate a competitive marketplace of imperfect products all pro-
moted as improving children’s safety. Even if improved models consistently reduce 
TBI risk, socioeconomic inequalities will influence who can access increasingly 
expensive helmets.32 Perhaps most importantly, though, helmets do not involve 
drastic changes to how collision sports are played.

Helmets are intermediary measures; they allow a sport’s rules to remain 
unchanged and do not require taking the collisions out of collision sports. Better 
helmets also help preserve a sport’s culture of violence. As discussed in chapter 1, 
organizational responses to the concussion crisis have largely focused on manag-
ing the consequences of violent acts in sports rather than confronting the systemic 
promotion of sports violence as acceptable. Helmets are another example of this 
trend. The NFL has been a strong advocate for helmets as a TBI prevention strat-
egy, which allows the league to uphold its violent brand of football.33 Equipment 
manufacturers similarly benefit from the preservation of these masculine values. 
Perceptions that football is violent and risky help position their products as pro-
viding necessary protection from these dangers.34 Adopting helmets as a mode of 
concussion prevention may acknowledge children’s vulnerability to TBI exposure 
through collision sports but it also constructs this vulnerability as manageable.35

Sports organizations have also proposed changes to athlete training techniques 
and game rules to make physical contact safer. The most notable example of such 
a strategy comes again from American football. Heads Up Football, a partner-
ship between the NFL and USA Football, is a program that teaches young play-
ers to tackle without using their heads to create impact.36 Designed to eliminate 
dangerous helmet-to-helmet collisions, this approach reflects long-standing 
practices in other collision sports, such as rugby, where shoulder-first tackling 
is a standard technique. Some studies, including those commissioned by USA 
Football, have suggested that Heads Up Football training can reduce concus-
sion rates. Other investigations dispute the program’s effectiveness, though, with 
commentators also questioning the conflicts of interest reflected in the NFL/USA  
Football partnership.37
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In 2023, World Rugby lowered the allowable tackle height from the shoulder to 
below the sternum.38 The logic for this rule change is straightforward: dropping 
the point of impact between tackler and ball carrier would reduce the number 
of direct hits to the head and decrease concussion rates. Like Heads Up Football,  
World Rugby’s recommendation relies on athlete education and compliance in 
executing the “safer” tackles in fast-moving game situations. Like better helmets, 
these sports-led initiatives aim to address vulnerability to TBI through relatively 
minor adjustments that possibly mitigate—but do not eliminate—the dangers of 
repetitive collisions. These efforts not only concede that tackling is the primary 
source of TBI risk, but they also frame tackling as essential to each sport. TBI 
management is thus conceived as a matter of youth behavior modification while 
the sport itself remains largely unchanged.

In addition to engaging in industry-sponsored proposals for technological 
improvements and technical adjustments, governments have enacted legislation 
designed to protect children from the most catastrophic outcomes of TBI. Provin-
cial governments in Canada and their state equivalents in the United States have 
passed laws mandating strict return-to-play protocols and facilitating concussion 
education for athletes, their parents, and coaches. A primary feature of such leg-
islation is to require youth athletes to receive medical clearance following TBI to 
ensure full recovery before resuming play. This measure aims to reduce the risk of 
longer-term complications, neurological damage, or death from Second Impact 
Syndrome. The first of these laws, the Lystedt Law, was ratified in 2009 by the State 
of Washington, and by 2014 all fifty US states and Washington, DC had passed 
similar legislation.39 In Canada, the province of Ontario implemented Rowan’s 
Law in 2019, with rules requiring those involved in youth sports—for example, 
athletes, coaches, and parents—to review standardized concussion awareness 
resources. The province introduced removal-from-sport and return-to-sport  
protocols in 2022.40

These laws are built around neuroscientific understandings of the fragility 
of underdeveloped young brains and ideas about children needing adult pro-
tection. Indeed, concussion legislation typically tasks adult observers, including 
coaches, referees, and sideline medical staff, with identifying and responding to  
potential incidents of TBI. The focus on adult responsibility assumes young 
athletes might be unable to recognize TBI symptoms, be unwilling to remove 
themselves from play, or lack knowledge about the potential severity of brain 
injury.41 These laws also symbolically enshrine specific conceptions of inno-
cence when they are named after young athletes who experienced severe brain 
injury or died playing a collision sport. Zackery Lystedt was thirteen years old in 
2006, when he sustained a concussion during a football game but was allowed to 
return to play. He collapsed at the end of the game, underwent emergency brain 
surgery, and lives with permanent neurological disabilities.42 Rowan Stringer 
was a seventeen-year-old rugby player when she died mid-game from Second 
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Impact Syndrome in 2013.43 In explaining her support for Rowan’s Law, Ontario 
member of provincial parliament Lisa McLeod invoked notions of childhood 
innocence when she emphasized the tragedy of Springer’s death, calling her a 
“beautiful little girl” who had a “bright future.”44 Stringer’s femininity intensifies 
her story, as young girls are typically understood to be more vulnerable than 
boys, especially when participating in sport. These and stories from other juris-
dictions humanized calls for concussion legislation by depicting heartbreaking 
scenes when the innocence of youth sports was shattered by a catastrophic—and 
preventable—injury.45

Such appeals are not uncommon: many laws and policies promoted as pro-
tecting innocent children and people from violence contain direct references to 
individual victims.46 Such references construct an idealized victim whose spe-
cific circumstances and identities come to represent a broader, more complex 
issue.47 These kinds of namesake laws, according to communications scholar Kate 
Wood, can misrepresent the range of children who experience violence. They tend  
to honor white, middle-class youth as idealized innocent victims but do not  
afford Black, Brown, and First Nations youth the same status.48 Black children, 
especially Black boys and young men, are often excluded from societal pre-
sumptions of innocence and victimhood because they are understood as poten-
tial threats and perpetually “at risk” of pursuing criminal activities.49 For Black  
children, supposedly universal childlike behaviors, including play, are subject 
to surveillance and policing. These norms are epitomized by the 2014 death of  
Tamir Rice, a twelve-year-old African American boy who was shot and killed by 
Cleveland police officers in 2014 while playing with a toy gun in a park. In con-
trast, the visibility of Lystedt and Stringer associates the concussion laws with a  
childhood innocence primarily ascribed to white children.

Whiteness masks how intersecting inequities affect patterns of youth injury. 
As discussed in chapter 1, adult athletes of color often accept TBI risks to pursue 
opportunities associated with a career in collision sports. This apparent self-
selection into dangerous sports occurs at increasingly younger ages and is often 
a response to racial discrimination and socioeconomic disadvantage. However, 
social forces that may contribute to a child’s exposure to TBI rarely emerge in 
narratives about the concussion crisis in youth sports. These discourses instead 
remain grounded in idealized notions of play as inherently innocent, pleasur-
able, and outside the influence of structural violence. As games studies scholar 
Aaron Trammell asserts, to understand “play as mere pleasure is a privilege, a 
privilege afforded to white people.”50 There is indeed a glaring need for more 
complex conceptions of how TBI risk is intertwined with social constructions 
of vulnerability and wider patterns of violence in society. Interventions should 
thus account for how social inequities influence young people’s experiences  
of TBI and aim to address structural conditions that increase the likelihood of  
brain injury.
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While concussion laws represent important strides for preventing severe 
outcomes of TBI in youth sports, they are largely reactive in nature and do 
not confront the institutionalization of violent play. These interventions align 
with training guidelines and helmet technologies in how they shift responsi-
bility for children’s safety onto coaches, officials, parents, and even young ath-
letes themselves. In doing so, concussion laws shift responsibility away from the 
sports organizations promoting and profiting from youth sports.51 It is perhaps 
unsurprising, then, that the NFL has publicly supported the Lystedt Law in the 
United States.52 The legislation supports noticeable changes in how concus-
sions are managed on football fields and encourages athletes to rethink playing  
through injury. However, the impression that these laws and other league-
approved interventions make football “safer than ever” allows the sport’s larger 
culture of violence to go mostly unchallenged.53 More radical positions on elimi-
nating TBI from youth sports have questioned this logic but have not yet been  
uniformly embraced.

THE CHALLENGES OF REFORMING SPORT S  
TO C OUNTER ACT TBI  RISK

Some sports organizations have addressed TBI risk at youth levels by eliminating 
or drastically reducing behaviors likely to cause head impacts. In 2015, US Soccer 
banned headers for children under ten and implemented restrictions on headers 
in practices for youth between eleven and thirteen years of age. The new rules 
were announced as part of a “sweeping youth soccer initiative designed to improve 
concussion awareness and education” that resolved a pending lawsuit against the 
organization.54 Football Australia, in contrast, has yet to implement a similar 
ban, with some national experts in sports medicine depicting such restrictions as 
unnecessary and detracting from young players’ skill development. Opponents of 
a proposed heading ban have questioned the evidence linking headers to neuro-
cognitive problems and have argued that learning heading skills at young ages is 
required to promote safe headers in older age groups.55

In Canada, similar debates exist around bodychecking in hockey. Hockey 
Canada raised the minimum age for bodychecking for boys from eleven to thir-
teen years of age in 2013.56 Subsequent research demonstrated that this change 
resulted in a substantial (up to 64 percent) reduction in diagnosed concussions 
within the under-twelve age group.57 These findings align with research show-
ing that bodychecks are the primary mechanism of concussion in boys’ hockey. 
This trend is not observed in girls’ and women’s hockey owing to bans on body-
checking—which are informed by enduring stereotypes about the inherent  
fragility of female bodies.58 The suggestion that female bodies need extra protec-
tion reflects a harmful gender norm, but the change resulting from it can have 
practical health benefits. Studies indicate that girls in nonbodychecking leagues 
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incur significantly fewer head impacts than boys of the same age playing in 
leagues with bodychecking.59 A 2023 review has since concluded that the direct 
connection between bodychecking and TBI rates necessitates raising the mini-
mum age again for boys from thirteen to fifteen.60 Another study recommended 
that bodychecking should not be permitted until the age of eighteen, which the 
authors argue could reduce the total number of concussions in Canadian youth 
hockey by 88 percent.61

Whereas heading in soccer and bodychecking in hockey are traditional but 
arguably not essential elements of their respective sports, there have been attempts 
to reduce head impacts in sports in which collisions are understood as “funda-
mental” parts of the game.62 A group of British academics and health professionals 
has called for tackling to be removed from rugby played in schools.63 Their recom-
mendation highlights that many schools in the United Kingdom include contact 
rugby in physical education classes starting at the age of eleven.64 Recognizing that 
most rugby TBI occurs during tackles,65 these experts contend that such a dan-
gerous activity should not be part of school curriculums and advocate for a non-
contact alternative. As their message focuses specifically on rugby in educational 
contexts, they have not suggested the removal of tackling in extracurricular rugby, 
as it assumes minors have chosen to participate, with their parents consenting to 
associated injury risks.66

Advocacy groups and lawmakers have similarly called for a delayed introduc-
tion of tackle football in the United States, where children can begin tackling at the 
age of five. A growing number of state representatives have introduced legislation 
that would ban tackle football for children under the age of twelve.67 Although 
failing to gain significant traction, the proposed laws align with the Concussion 
Legacy Foundation’s (CLF’s) recommendation that children play noncontact flag 
football until the age of fourteen. The CLF’s “Flag Football Under 14” campaign 
asserts that “a child’s body is not designed for tackle football,” citing young people’s 
developing brains, weak necks, and head size as factors that make youth especially 
vulnerable to brain trauma.68

While drawing on observations about children’s physical development, justi-
fications for these rule changes also encourage shifts in cultural understandings 
of TBI risks. The most prominent adoption of this tactic is a campaign called 
“Tackle Can Wait.” Its public service announcement (PSA) portrays young foot-
ball players during a game, casually smoking cigarettes given to them by their 
coaches and parents.69 As the boys smoke, a young voice declares, “Tackle foot-
ball is like smoking. The younger I start, the longer I’m exposed to danger.” The 
voiceover is followed by text stating, “Kids who start tackle at age 5 vs. 14 are 
10 times more likely to get the brain disease CTE”—a claim based on research 
showing that a longer football career is associated with a greater likelihood 
of CTE diagnosis.70 The PSA garnered much attention for comparing football 
to an unhealthy behavior.71 The comparison reinforces a contradiction of the 
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concussion crisis: that sports perceived to be healthy can in fact be detrimental 
to health (fig. 6).

Despite its powerful message, the PSA reproduces the dominant pediatric con-
cussion discourse by positioning parents, rather than social or sports institutions, 
as primarily responsible for children’s safety. A final question from the PSA’s young 
narrator explicitly targets parents: “You wouldn’t let me smoke, so why should 
I start tackling?” The Flag Football Under 14 website confirms, “As parents, you 
deserve to make an informed decision about your child’s future health.” There is 
no mention within the PSA of possible interventions beyond parental decision-
making to hold youth football organizations more accountable for the negative 
effects of violent play. 

The Tackle Can Wait PSA drew most of its criticism for equating an addictive, 
widely stigmatized behavior with a sport strongly associated with health and 
fitness. Neurologist Steven Broglio, for example, asserted that while “it would 
be imprudent to suggest football participation carries no risk for concussions 
or other injuries, the PSA falls short by drawing a parallel to smoking, which 
carries no known health benefits.”72 Broglio’s statement is one example of how 
experts and stakeholders refute calls to reduce or prohibit youth participation 
in collision sports by affirming that the health benefits of participation offset 
potential TBI risks. Their arguments are largely grounded in scientific concep-
tions of risk that construct children as subject to multiple vulnerabilities that can 
be measured and assessed. Yet such evaluations also draw on conflicting cultural 
assumptions about health and its relationship to youth sports. Concussion and 

Figure 6. The Tackle Can Wait PSA paralleling tackle football risks to the risks of cigarette 
smoking (screen capture by author).
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obesity emerge through these debates as competing health crises threatening 
young people.

YOUTH HEALTH CRISES AND THE FL AT TENING  
OF RISK IN SPORT S

Defenders of youth tackle rugby and football commonly justify their stance by cit-
ing multiple ways that young people benefit from sports participation. Such ben-
efits include regular exercise, strength-building, and increased physical awareness; 
improved mental health and self-confidence; development of self-discipline and 
the ability to overcome adversity; and the cultivation of teamwork and leadership 
skills.73 Most prominent among these justifications is the documented connection 
between physical activity and the prevention of poor health outcomes such as high 
blood pressure, diabetes, cardiovascular disease, and osteoporosis.74 The presented 
risks emerge firmly situated within stated concerns about child obesity, accom-
panied by warnings that a decline in youth sports participation will only further 
encourage physical inactivity and sedentary lifestyles.

Such logics construct hierarchies of risk that position obesity and physical 
inactivity as an urgent health concern, with concussion as a lesser risk accom-
panying sport. A 2018 editorial written by a group of neuroscientists offers one 
such example. The authors warn against policies restricting participation in risky 
sports, describing such proposals as problematic given that “our society is perhaps 
the most sedentary ever, with obesity rates exceeding one-third of the young pop-
ulation.”75 Pediatric sports medicine physicians James MacDonald and Gregory 
Myer similarly write, “for many kids, sports are the only thing that will get them 
away from smartphones and off the couch.”76 MacDonald and Myer continue, “it 
is generally more dangerous for youth to be sedentary than to risk injury playing 
sports.”77 In 2016, neurosurgeon and NFL advisor Robert Harbaugh lamented the  
decline in youth sports participation, concluding, “The crisis of childhood  
obesity—unlike the mythical concussion crisis—is real and of great magnitude.” 
These statements tend to characterize TBI risks in youth sports as significant but 
largely overblown. Many of these arguments mirror CTE discourses explored in 
chapter 2 that emphasize how scientific bias, ideological motives, and sensationalized 
media coverage promote misleading perceptions of the dangers of collision sports.78

While advocates for youth collision sports cite research and media bias as rea-
sons to dispute the existence of a concussion crisis, they do not apply the same 
levels of scrutiny when describing the crisis of childhood obesity. Indeed, the cer-
tainty with which some advocates identify obesity as the greatest danger to chil-
dren’s health conflicts with critical scholarship that has questioned the cultural and 
scientific assumptions underlying this so-called epidemic. Assessments that fore-
ground physical activity as the ultimate method to prevent child obesity discount 
the many intersecting factors that influence health: food and housing insecurity, 



Protecting the Children        59

geographic environments, poverty, racism, and other systemic inequalities.79 
Moreover, moralizing calls for kids to get “off the couch” and into sports frame 
good health as a product of personal choices without acknowledging the cultural 
and socioeconomic barriers that make physical activity inaccessible for many 
youth.80 Although some supporters of youth collision sports highlight disparities 
in access to physical activity opportunities, they do not extend this analysis to con-
sider how such inequalities impact health in other ways. In doing so, they ignore 
extensive research revealing how obesity crisis narratives stigmatize fatness and 
are informed by classist, gendered, and racialized stereotypes about what counts as 
a healthy body.81 In short, a simplified conception of childhood obesity pervades 
many assessments of TBI risks.

Many narratives about the benefits of youth collision sports also emphasize how 
participation promotes young people’s psychological and social development—
for example, the cultivation of self-confidence, emotional intelligence, improved 
mental health, leadership skills, and perseverance.82 Many of these sports-related 
benefits are framed as future-oriented; that is, they relate to what children might 
or might not become in terms of their health, social status, and even career suc-
cess. For example, a survey of US surgery department chairs found that respon-
dents (almost all of whom were men) played tackle football at higher rates than 
the general population.83 The authors interpret these findings as indicating that 
exposure to TBI through sports does not necessarily prevent players from achiev-
ing prestigious jobs requiring high levels of cognitive performance. The analysis, 
however, has significant limitations: it does not consider other socioeconomic fac-
tors influencing career achievement; it reflects a selection bias in its pool of survey 
respondents; and it offers an ambiguous and largely speculative conclusion using 
professional success as a health indicator. Commentaries have since cited these 
findings as evidence of an even bigger claim: that collision sports participation 
promotes future professional achievement and socioeconomic success.84

Some advocates also muddle differences between lower and higher risk activi-
ties to defend youth collision sports from criticism. A Nature Reviews Neurology 
editorial compares concussion rates across twenty-five sports to show that TBI 
occurs in many noncollision and noncontact sports. The authors use this data to 
demonstrate how concussion risk is not exclusive to collision sports, decrying calls 
for “a selective ban on American football” as politically motivated.85 They justify 
a focus on concussion rates by dismissing concerns about repetitive head impacts 
that are unavoidable in collision sports such as football. By overlooking a danger 
specific to collision sports, this narrow analysis flattens disparities in TBI risk. 
The editorial again downplays differences between sports when it asserts that “all 
athletic activities carry risks, including the risk of concussion, but they also confer 
substantial benefits.”86

A similar logic runs through a comparison of the benefits of youth team sports 
and the risks of CTE.87 The commentary affirms that the “unequivocally positive 
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impact” of team sports on youth should outweigh concerns about neurological 
risks that come with participation. Despite their central focus on CTE and their 
stated disappointment with movements to restrict participation in collision sports, 
the authors do not make clear distinctions between sports with varying levels  
of exposure to repetitive head impacts. Instead, they emphasize general benefits of  
participation in any team sport without addressing how differing levels of TBI risk 
might shift a risk/benefit analysis. Physician Alec Lerner and bioethicist Norman 
Fost noticed similar tendencies in a 2015 statement from the American Academy 
of Pediatrics that supports youth participation in tackle football. Lerner and Fost 
highlight how the statement describes the health and social benefits of youth 
sports but offers “no evidence that football is uniquely associated with these ben-
efits” or that these benefits are “sufficient to outweigh the disproportionate risks of 
harm” that come with the sport.88

Even as they blur important distinctions between levels of TBI risk, the com-
mentaries we have examined carry substantial weight because they are grounded 
in discourses of health and science. While these studies are usually authored by 
scientists and doctors citing quantitative or statistical data, their cultural dimen-
sions are masked by the authority of seemingly objective analysis. For other  
supporters, however, the benefits of youth collision sports lie definitively in the 
cultivation of values specific to aggressive, hard-hitting play. These claims reveal 
the cultural and political basis for the defense of collision sports, which we discuss 
in more depth next.

THE CULTUR AL POLITICS OF DEFENDING YOUTH 
C OLLISION SPORT S IN THE FACE OF CRISIS

When supporters cite benefits specific to youth collision sports, these assertions 
typically revolve around how the experience of forceful physical contact builds cha
racter and inner strength. For example, the NFL’s Play Football website lists seven 
benefits of tackle football, but only one is framed as a specific benefit of the sport’s 
collisions. Tackling, the site affirms, helps children build resilience and teaches 
them how to “independently pick themselves up when things get challenging”—
implying that recovering after being tackled is a metaphor for responding to other 
life challenges.89 A blog post on the USA Football website is more direct in its asser-
tion that “tackle football teaches toughness and aggressiveness” and “is not a soft 
sport.” The blog explains that “there is a literal and figurative lesson being taught 
[through tackling]: When you get knocked down, you must get back up.”90 This 
type of support for youth collision sports blurs the promotion of positive sports 
values with the defense of sports violence. Through this blending of ideals, youth 
development becomes intertwined with fostering masculine strength and power.

Historical research has traced over a century of narratives celebrating collision 
sports as cultivating traits that promote boys’ development into men: aggression, 
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physical dominance, and masculine toughness.91 These philosophies continue to 
shape support for youth collision sports in debates about TBI risk. Studies dem-
onstrate how supporters of youth tackle football tend to identify with traditional 
ideas about gender, including a belief in binary gender differences, male superior-
ity in sports, and the association of femininity and male homosexuality with weak-
ness or deviance.92 Narratives conveying resistance to rules designed to reduce 
head impacts in youth hockey often describe children who do not participate 
in collision sports as vulnerable to becoming emotionally fragile and physically 
weak—that is, feminized in ways that limit men’s development or future success.93

Whereas TBI scientists have lamented how masculine ideals compel athletes to 
play through injury and underreport concussion symptoms, similar values around 
toughness and the determination to “get back up when you’re knocked down” 
inform justifications for allowing collisions in youth sports. This contradiction 
is typically left unaddressed in scientific commentaries recommending that par-
ents conduct their own risk/benefit assessments of their children’s participation in  
collision sports. In fact, parents have reported being conflicted in making these 
decisions because their assessment is influenced by cultural factors beyond health 
and scientific findings, including community pressures, family dynamics, and 
wider social norms.94 Similar factors shape many boys’ choices of specific sports, 
as do expectations to conform to dominant gender ideologies linking manhood 
with aggression and physical strength.95

Corporate marketing practices and the cultural power of major sports organi-
zations also affect decisions about kids’ sports participation. For example, a 2017 
poll showed that NFL fandom was a primary variable informing adults’ support 
for youth tackle football.96 The league sponsors community events and school-
based physical educational programs to encourage long-lasting fandom among 
young people and families. These attachments to the NFL brand, in turn, have the 
capacity to shape perspectives on tackling and football safety.97 These strategies 
are reflected in how the NFL has responded to falling participation in youth tackle 
leagues by investing heavily in flag football. Reports published in 2018 indicate 
that there were more kids playing flag football than were registered in tackle foot-
ball programs.98 The NFL has sponsored noncontact leagues in community rec-
reation settings and distributes NFL-branded flag football equipment to students 
in schools.99 The NFL also markets flag football as a more inclusive version of the 
sport and one more accessible to young women, who can play in girls’ leagues or 
on mixed-gender teams.100

Yet tackle football remains the NFL’s core product. The NFL’s embrace of flag 
football can be considered the league’s attempt to reimagine its player develop-
ment pipeline as including tackle and noncontact youth programs.101 This logic 
also reflects an assumption that boys who start out playing in flag leagues will tran-
sition into tackle programs as they grow older or at least stay invested in the col-
lision version of the sport.102 Sports Studies scholar Noah Cohan has highlighted 
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how this assumption manifests itself in the marketing of flag football. Whereas 
advertisements show younger kids of all genders playing flag football, girls are far 
more prominent in promotional images of older players.103 The relative absence of 
older boys in this material implies that they have moved on from flag football to 
play in tackle leagues. This gendering of flag football demonstrates how tackle is 
still pushed as the most appropriate version of the sport for older boys and young 
men, maintaining masculine norms and the violence of the sport.104

Other socioeconomic trends impact participation in flag and tackle football. 
We have discussed how young lower-income Black and Pasifika men in the United 
States are often drawn to tackle football, which can present an avenue for pursuing 
opportunities for education and social mobility that might otherwise be unavail-
able to them. Investigations have shown how lower-income Black and Brown  
communities, usually those with lower levels of educational attainment, have less 
access to flag football programs than white, wealthier ones.105 Kids wanting to play 
football in these places are more likely to participate in existing tackle leagues, and 
the NFL has stated that they hope to address these imbalances through financial 
support for flag programs in these communities.106 At the same time, however, 
the league’s website emphasizes how tackle football offers young men opportu-
nities for scholarships and educational advancement not available through flag 
football.107 These trends, which are informed by systemic disparities, contribute to 
non-white, lower-income boys being disproportionately exposed to brain trauma 
through youth sports.108

While racial and social class inequities inform who plays tackle football, politi-
cal ideologies also underlie participation trends. Support for youth tackle football 
in the United States is strongest among Republican voters, and rates of participa-
tion remain higher in traditionally conservative states than in politically liberal 
regions.109 Journalists Dave Sheinen and Emily Giambalvo explain that debates 
around youth tackle football reflect “hallmarks of the larger political divide in 
America: competing definitions of patriotism, distrust in the media, the fetishiza-
tion of military symbolism, the trust and distrust of science.”110 These ideological 
and demographic trends notably contrast with scientific commentaries that claim 
to denounce political motivations behind calls to restrict tackle football. Indeed, 
the landscape of youth tackle football and other collision sports is inseparable 
from cultural politics and social inequities. In chapter 4, we explore these dynam-
ics as they influence TBI knowledge produced through partnerships between 
sports organizations and the military.
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The Sport-Military Research Complex

In April 2022, neurosurgeon and NFL team physician Joseph Maroon gave a  
presentation on chronic traumatic encephalopathy (CTE) for the Vanderbilt 
University Sports Concussion Center lecture series.1 After summarizing what he 
characterized as the limited evidence linking football to CTE, Maroon highlighted 
the character-building and physical benefits of tackle football. Referencing a slide 
titled “Football Intangibles,” Maroon recounted how US Army General Douglas 
MacArthur had a plaque erected at the West Point military academy, which stated, 
“On the fields of friendly strife are sown the seeds that on other days and other 
fields will bear the fruits of victory.” Extending MacArthur’s celebration of sports’ 
contribution to military training, Maroon stressed the important life lessons chil-
dren can learn from participation in team sports. As Maroon’s message captures 
broader understandings of the connections between sport and military values, the 
societal impacts of this sport-military nexus have come to inform conceptions  
of traumatic brain injury (TBI).

Let’s revisit MacArthur’s statement and its implications: it affirms the value of 
sports for “honing coaching and leadership skills, developing character and grit, 
and improving fitness” among soldiers.2 Maroon’s use of MacArthur’s statement 
to illustrate the “intangible” benefits of football draws on the sport’s history as 
a requisite activity in military academies starting in the late 1800s.3 Football’s 
inclusion as a component of military training in the United States overlaps with 
sport’s historical role in the British school system as a method for preparing 
young men for military service. This approach to military training was exported 
throughout the British Empire to places like Canada and Australia.4 For example, 
in 1900, Australian politician John Thomson explained the bravery of a young 
lieutenant by asserting how the officer was “prominent in all manly sports” and 
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that “there was no schooling that brought up a man for the battlefield equal  
to that.”5

These histories reinforce how the values of athletic and military institutions 
are often intertwined.6 This interconnection has manifested itself most visibly as 
a symbolic relationship: many sporting events serve as public spectacles of mili-
tarized nationalism involving the honoring of service members, military color 
guards carrying flags during national anthems, and warplanes flying over stadi-
ums.7 Sports also function as sites of military recruiting. The US Armed Forces 
have for years established a recruiting pipeline through high school and collegiate 
football.8 The Australian and Canadian armies have similarly increased their vis-
ibility at community sporting events to support their recruitment efforts.9 While 
the militarization of sports has a long history, this connection deepened after the 
attacks on September 11, 2001, and the ensuing “War on Terror.” According to 
cultural studies scholar Samantha King, it marked a new moment of “sport/state 
synergy” with governments using sport to mobilize support for military action 
in Afghanistan and Iraq and sports organizations infusing military symbolism 
into marketing and merchandising strategies.10 In the United States, the National 
Football League was foremost among these organizations. The league has widely 
incorporated military pageantry into its games and initiated military-focused  
philanthropic efforts (fig. 7).11

These spectacles normalize sport as a site for the promotion of wartime  
politics—even though such displays are presented as apolitical displays of patrio-
tism.12 Although most closely associated with former President George W. Bush’s 
championing of the War on Terror, the US sport-war nexus continued through 
the Obama and first Trump presidencies.13 Yet this symbolic relationship extends 
beyond US borders. For example, the Canadian government partnered with the 
NHL to rally support for its military operations in Afghanistan.14 Across these 
contexts, the normalization of military spectacles in sports is intertwined with  
the broader resonance of a post-9/11 “warrior masculinity” built around the  
celebration of violence, compulsory heterosexuality, antiterrorist vigilance, and a 
willingness to consume the products of militarization.15

Sports and military combat are also linked by the substantial risk of TBI. The 
more than one hundred years of research into TBI among athletes has been mir-
rored by over a century of concern about brain injury among soldiers. World War I 
came with widespread incidence of “shell shock,” a condition among soldiers who 
had sustained head wounds from explosive bombshells and subsequently expe-
rienced amnesia, confusion, headaches, and emotional instability.16 While shell 
shock was first considered a direct result of brain damage, debates ensued about 
whether it was instead a type of neurosis or psychological trauma. Shell shock as a 
term had largely been retired by the start of World War II, yet soldiers continued 
to report cognitive and psychological difficulties after exposure to powerful artil-
lery blasts. These experiences, identified as postconcussion syndrome, similarly 
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sparked questions around their causation, as many of them could not be linked to 
observable damage in the brain.

TBI continued as a source of military injury into the twenty-first century. 
Narratives describing sport’s concussion crisis through the 2010s came alongside 
pronouncements that TBI was the signature injury of post-9/11 combat.17 Soon 
CTE was diagnosed in the brains of service members with histories of brain 
trauma and the disease’s trademark neurocognitive symptoms.18 The complex 
relationship between combat TBI and Post-Traumatic Stress Disorder (PTSD) 
has made tracing the neuropathological and psychological origins of reported 
symptoms challenging.19 Despite these connections between sport and the  
military, veterans’ advocates contend that the public concern around sport’s 
concussion crisis has not extended to combat TBI. Former US Navy Seal Frank 
Larkin summarized this disparity when he asked the audience at the 2022 Brain 
Trauma Action Summit, “Do we have to put all our military suffering with TBI 
in NFL jerseys to get the attention this issue deserves?”20 A week after he made 
these comments, Larkin published an op-ed, “Outrage over NFL Brain injuries; 
Silence over Military Brain Injuries,” lamenting the “muted discussion” about 
service members’ brain injuries compared with the “outpouring of concern” for 
NFL players.21

These parallels and discrepancies are the focus of this chapter. We explore the 
links between the treatment and understanding of TBI across sport and military 
contexts, acknowledging their connections, as well as their different treatment 

Figure 7. Military pageantry is a key feature of the NFL game experience (AP Photo/Ric Tapia).
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in public discourse. We first discuss how TBI emerged as a concern related to 
military action, and then consider how sport and military interests are entangled 
within TBI research. Given the centrality of the United States in shaping military 
TBI research, including notable partnerships across US defense and sport organi-
zations, much of our analysis focuses on this national context.

THE SIGNATURE WOUND OF MODERN WARFARE

TBI is widely described as the signature wound of post-9/11 military combat, 
which is primarily associated with US-led missions in Afghanistan and Iraq.22 
Studies estimate that upward of 23 percent of American active duty service  
members have sustained mild TBI during Operation Enduring Freedom in 
Afghanistan and Operation Iraqi Freedom.23 Research also suggests that nearly 
450,000 US service members have sustained a TBI during these periods of con-
flict, with many reporting multiple TBIs throughout their military careers.24  
Australia and Canada also participated in “War on Terror” operations in 
Afghanistan, with notable rates of combat TBI documented among members  
of both countries’ militaries.25

Early reports about TBI from these missions were primarily concerned with 
moderate and severe brain injuries involving loss of consciousness and immedi-
ate structural damage to the brain. Many of these injuries were caused by bullets, 
shrapnel, or flying debris from explosions that broke through helmets and pene-
trated the skull. “Mild” or concussive TBI initially received less attention. Yet these 
prolonged military operations came with increasing concern about the alarming 
rates of mild TBI among soldiers.26 After documenting overwhelming amounts 
of moderate and severe TBI sustained during the War on Terror, NBC News pro-
claimed a “silent epidemic” of mild TBI among American military members.27 
Indeed, medical records indicate that over 80 percent of diagnosed TBI in the US 
military is classified as mild or concussive injuries.28

Scientific research has established how military TBI has distinct neurologi-
cal characteristics since explosive blasts are the cause of most combat TBI. Blast-
related TBI occurs when explosions generate immense waves of atmospheric 
pressure that damage the brain even without objects directly striking the body.29 
Increased rates of milder blast TBI largely stem from advancements in military 
body armor that have improved soldiers’ chances of surviving devastating explo-
sions but cannot fully protect the brain. In addition, hidden improvised explosive 
devices produce sudden, unexpected blasts that leave little time for soldiers to seek 
shelter from blast pressure waves.30 Blast TBI can also result from pressure waves 
generated when soldiers fire shoulder-mounted weaponry.31 Journalists and poli-
ticians have raised concerns about service members training with heavy artillery 
and being exposed to TBI before they reach the battlefield.32 Our research con-
firmed these apprehensions; military leaders, scientists, and veterans, including 
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those who left active duty because of TBI, expressed the need for strategies to 
reduce TBI risk during training exercises.

Mild TBI among service members has been associated with poor health out-
comes. US studies show that affected military personnel have higher rates of pro-
longed physical and neurocognitive symptoms—for example, dizziness, headache, 
and memory problems—than those without a history of TBI. The same is true 
for functional disabilities, mental health difficulties, and suicidality.33 Moreover, a 
study of over 350,000 US veterans found that TBI resulted in a twofold increase in 
dementia risk.34 There is substantial evidence that repeated TBI exacerbates these 
effects.35 CTE diagnoses in the brains of deceased military service members raise 
questions about how neurodegeneration might occur differently following blast 
TBI when compared to the higher frequency of repetitive impacts sustained by 
athletes.36 Following calls for athletes to donate their brains for study after they 
die, campaigns like the Concussion Legacy Foundation’s Project Enlist have asked 
military members to make the same pledge.37

Acknowledging the multiple and often concurrent injuries experienced by 
military members, the U.S. Department of Veterans Affairs maintains the Poly-
trauma System of Care, which is an interdisciplinary healthcare network with spe-
cialized rehabilitation services aimed at addressing TBI alongside other types of 
injury.38 Recognizing the multifaceted nature of combat injury is crucial, especially 
since another distinct feature of military TBI is its strong connection to mental 
health conditions, particularly PTSD. The relationship between TBI and PTSD is 
complex because the two conditions can share similar progressions and symptom 
profiles.39 The headaches, mood instability, memory issues, and sleep problems 
characteristic of both PTSD and TBI often develop over similar timelines. The 
relationship between PTSD and TBI is complicated further by the fact that blast 
TBI is often an emotionally traumatic experience involving jarring, unanticipated 
explosions and the maiming or death of other people.40 In short, PTSD and TBI 
experiences among military members are often inextricably linked and can be dif-
ficult to differentiate in clinical settings.41

Researchers have sought to better understand the overlapping cluster of symp-
toms linking PTSD and TBI by pinpointing their neurobiological or psycholog-
ical origins. Harkening back to debates about shell shock during World War I, 
there are conflicting theories about the source of symptoms attributed to PTSD 
and TBI.42 Some studies suggest that damage to brain structures from TBI induce 
neurological changes that increase the likelihood of developing PTSD.43 Con-
versely, other research demonstrates that many long-term psychiatric or cogni-
tive symptoms attributed to combat TBI can often be explained by PTSD.44 Some 
researchers warn that overdiagnosing military TBI and publicizing its prevalence 
might create unnecessary anxiety among service members with treatable mental 
health conditions45—a strikingly similar framing to claims made about the culture 
of fear around CTE, which we discussed in chapter 2. Others have pushed back 
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against this logic, saying it downplays the risk of combat TBI and delegitimizes 
service members’ experiences of brain injury.46 The challenges in determining spe-
cific causes and effects point to the potential benefits of doing away with separate 
terminology for military PTSD and TBI.47 Acknowledging how emotional and 
neurological trauma are often inextricably linked could inform more comprehen-
sive care focused on improving veterans’ overall well-being rather than treating  
isolated symptoms.48

Beyond considerations around PTSD, core military values influence how ser-
vice members respond to TBI. Strong identification with norms of mission focus, 
self-sacrifice, and unit camaraderie make soldiers less likely to report TBI so they 
can remain in combat.49 They may also believe that reporting a TBI could nega-
tively impact their opportunities for advancement through military ranks.50 These 
perspectives are interwoven with masculine norms that privilege aggressiveness 
and warfighting as idealized traits in military personnel.51 Research highlights how 
TBI underreporting is shaped by the formation of military identities that value 
courage, mental toughness, and risk-taking.52

Athletes and service members share concerns about how TBI might keep them 
out of action and be detrimental to their careers, contributing to underreporting 
in both domains.53 These similarities point to shared ideologies informing sport 
and military cultures—in this case, forms of masculinity enacted through bodies 
pushed to, and often beyond, their limits.54 As this cultural commonality makes 
individuals in both contexts vulnerable to TBI, collaborative TBI research com-
bines insights from sport and military domains to improve diagnosis and treat-
ment in these violent settings.

TBI  RESEARCH AND THE MILITARY-SPORT NEXUS

Australian, Canadian, and US governments all fund scientific research programs 
studying TBI in active-duty service members and veterans. The extended mili-
tary campaigns waged by the United States since the early 1990s necessitated a 
medical response to a rise in TBI, which included the development of a national 
research infrastructure. In 1992, the United States Congress mandated the cre-
ation of the Traumatic Brain Injury Center of Excellence, a scientific research 
hub born out of collaboration between the Department of Defense (DoD) and 
Veterans Affairs (VA).55 The DoD and VA also initiated the US$50 million Long-
Term Impact of Military-Related Brain Injury Consortium (LIMBIC) in 2019, 
a nationwide network of TBI researchers led by Virginia Commonwealth Uni-
versity.56 The 2022 Warfighter Brain Health Act required the DoD to launch an 
initiative dedicated to improving the diagnosis, prevention, and treatment of 
military TBI.57

One especially high profile TBI research collaboration is the DoD/NCAA 
Grand Alliance, which committed US$28 million to establish the Concussion 
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Assessment, Research and Education (CARE) Consortium in 2014.58 The CARE 
Consortium brings together a national network of researchers to study TBI 
in college athletes and military cadets and midshipmen across thirty academic 
institutions. The research assesses TBI in men and women that occurred during 
twenty-six different military training exercises, sports, and recreational activities. 
It studies TBI over multiple time periods: the acute injury phase, intermediate 
stages that might signal early development of chronic effects, and longer-term out-
comes. Consortium leaders have explained that the DoD/NCAA partnership is 
based on the “the realization that military service members, particularly military 
service academy students, share similar physical and demographic characteristics 
with NCAA student athletes” in that they are typically performance-driven, physi-
cally fit, and relatively young.59 These commonalities are exemplified by the char-
acterization of military cadets as “tactical athletes” who undergo rigorous fitness 
regimens similar to elite sports training programs. 

Importantly, even with its ties to the DoD, CARE Consortium research does 
not involve active service members or veterans. The assumption that athletes and 
cadets share similar TBI experiences makes sense because military academy stu-
dents are not yet in combat situations where they could be exposed to blasts. The 
most common causes of TBI in CARE Consortium research are from military 
training exercises and sports, making the mechanisms of injury across contexts 
relatively similar. This is a necessary clarification given the differences between the 
incidence and neurophysiology of TBI in sports as opposed to military contexts. 
Bodily movements within sports and military training exercises are relatively 
structured and typically produce a more predictable range of head impacts than 
those experienced in chaotic combat settings. The powerful pressure waves gener-
ated by explosive blasts, also induce neurophysiological responses that are distinct 
from brain trauma incurred in collision sports and military training.60

Despite these differences, much of the knowledge around military TBI has 
grown out of research on athletes.61 Sport-military research partnerships are based 
on the notion that lessons learned about the diagnosis and treatment of sports TBI 
can be effectively applied to military contexts.62 This knowledge transfer is largely 
built around the Sport as Laboratory Assessment Model (SLAM), which supposes 
that the structured nature of collegiate sport approximates the conditions of a con-
trolled laboratory with unique opportunities to study the same group of individu-
als over time. Despite ethical concerns around the institutional pressures placed 
on college athletes to serve as research subjects,63 findings from these settings are 
thought to produce rigorous, generalizable data about TBI symptoms and recov-
eries.64 TBI diagnosis protocols developed through sports research have also been 
adapted for use by military organizations.65

Political economic ties and shared ideological assumptions underpin sport-
military TBI partnerships. The NFL exemplifies these connections; the league’s 
contributions to military TBI research are another dimension of its relationship 
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with the armed forces. In 2012, the league partnered with the United Service  
Organizations Inc. to raise awareness about concussion among military  
service members.66 A US Army Research Laboratory received a one million dol-
lar, NFL-funded research grant in 2015 for the development of new military hel-
met technologies.67 In 2017, the NFL awarded $US40 million to the US Army 
Medical Research and Material Command to fund research on diagnostic tools 
for TBI detection among soldiers and athletes.68 These partnerships have been 
framed as part of the NFL’s commitment to championing “independent medical 
research and engineering advancements” regarding TBI.69 The NFL’s chief medi-
cal officer, neurosurgeon Allen Sills, has explained the league’s responsibility  
to share opportunities to advance TBI research with other domains, saying, 
“Most of the issues we face in the NFL are sport issues, and beyond that they  
are society issues.”70 

The NFL’s support for this TBI research has extended the league’s promotional 
and philanthropic relationship with the armed forces, fortifying the symbolic 
connection between football and military service. However, this manifestation of 
“sport/state synergy” goes beyond marketing, philanthropy, and scientific research. 
It also includes cooperation on the implementation of military technologies and 
strategies in civilian contexts. Sports sociologist Kim Schimmel has traced how 
marquee NFL events such as the Super Bowl and annual player draft have become 
sites for the deployment of military surveillance and securitization methods.71 The 
immense scale and popularity of these events serves to justify the use of military 
tactics, surveillance technology, and weaponry in the name of public safety. Many 
of these logistical operations are developed through collaboration between the 
NFL, DoD, Department of Homeland Security, law enforcement, and private sec-
tor military contractors. This infrastructure typically remains in place after these 
one-time NFL events, with host cities retaining military-grade policing tools. The 
NFL’s collaborations with defense organizations on TBI research is therefore inter-
twined with a larger set of political, economic, and operational structures that 
support the militarization of everyday life.

As outlined in chapter 2, the NFL’s stake in TBI research and reputation for 
skewing results has sparked concerns about unavoidable conflicts of interest.  
Public health scholars Kathleen Bachynski and Daniel Goldberg have warned of 
the tension underlying the NFL’s collaboration with the US Centers for Disease 
Control and Prevention (CDC), arguing the league’s private agenda of maintain-
ing the popularity and profitability of tackle football is incompatible with the  
center’s mission to preserve public health.72 The league’s close promotional and 
economic relationships with military agencies should cast similar skepticism over 
its involvement in combat TBI research. 

University sport practices reveal additional entanglements with the military. 
The NCAA, for example, has military academies as member institutions and these 
academies are primary sites for CARE Consortium research studies. Since 2005, 
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the NCAA has held the annual Armed Forces Bowl in Fort Worth, Texas, with 
military contractors, including Bell Helicopter (2006–13) and Lockheed Martin 
(2014–present), as title sponsors.73 These spectacles serve as recruiting tools that 
mask the violent realities of war: they use sport as a vehicle for promoting military 
expansion and defusing critiques of supporting policies.74 The DoD/NCAA Grand 
Alliance for TBI research thus exists as but one part of a larger set of relationships 
between the military and sport in the United States.

These research partnerships manifest through the work of university faculty, 
students, and affiliated scientists within what education scholar Henry Giroux 
calls the military-industrial-academic complex: an alliance of military agencies, 
defense contractors, and university researchers and administrators.75 Military 
funding contributes notably to university research with projects aimed at sup-
porting the armed forces and defense industries. Universities have become 
prominent sites for devising ways to “wage war better” by supporting research 
for developing new military technologies and optimizing the performance of 
military personnel.76

Health science departments, for example, have become implicated through  
US military-funded research seeking improvements in health outcomes among 
military service members, including those injured in combat. Kinesiology 
research is similarly mobilized to enhance the training regimens of soldiers to pre-
pare them for engaging in violent conflict.77 While advancements in TBI rehabili
tation among active military personnel and veterans are a benefit of such research, 
these programs support the broader functions of the military-industrial complex. 
Increases in military spending are further normalized when the transfer of uni-
versity-generated knowledge to the armed forces is promoted as an unquestioned 
good. While allegations of conflicts of interest are a defining concern in the sports 
TBI landscape, it is similarly important to recognize how the military-industrial-
academic complex constrains the focus of TBI research enabled through sport-
military partnerships. In the next section, we explore how these dynamics extend 
into what feminist scholar Jennifer Terry describes as a “biomedicine-war nexus” 
in which medical advancements born out of the catastrophes of military combat 
are integrated into everyday life.78

BIOMEDICINE-WAR LO GICS AS EC ONOMIES  
OF INJURY 

The inevitability of injury is a common element of war and collision sports. Since 
severe or untreated injuries keep service members and athletes out of action, 
military and professional sport institutions have a vested interest in keeping their 
workforces healthy enough to remain productive. Both institutions rely on econo-
mies of injury that, to borrow from queer theorist Jasbir Puar, depend on mak-
ing certain bodies “available for maiming.”79 The NFL’s medical infrastructures,  
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including the league’s pain and TBI management strategies, prop up the “work 
machine” of professional football in which injury is normalized as an acceptable 
part of the game and health is defined primarily by an athlete’s ability to return 
to play—often at the expense of long-term well-being.80 Anthropologist Ken 
MacLeith similarly describes how medical rehabilitation practices sustain the 
violence of war by keeping laboring bodies “in motion” through, out, and often 
back into the throes of combat.81 The embodied accumulation of injury and 
trauma experienced within this cycle, according to MacLeith, tends “toward the 
debilitation and exhaustion of military lives.”82 TBI is but one condition within  
these processes.

Ensuring the availability of military labor also involves the strategic framing 
of injuries as minor and manageable. Many public narratives of mild military 
TBI downplay its significance compared to other injuries. Take, for example, 
Iran’s 2020 retaliatory missile strike on Ain Al-Asad airbase in Iraq, where US 
military units were stationed. Official statements from DoD and President Don-
ald Trump assured the American public that no service members were killed or 
injured in the attack. The Pentagon, however, soon revealed that dozens of ser-
vice members at the base during the airstrike were subsequently diagnosed with 
TBI.83 President Trump characterized the injuries as “headaches” and “not very 
serious.”84 He then minimized the severity of TBI as “not bad,” saying, “I have 
seen people with no legs and with no arms. I have seen people that were hor-
ribly, horribly injured in that area, that war . . . And I consider them to be really 
bad injuries.”85 Trump’s statements reinforce common understandings of TBI as 
a less significant consequence of war when compared with the amputee veteran 
whose visible disability is often valorized as a marker of patriotic sacrifice.86 
His comments received criticism, though, as the number of troops diagnosed 
with TBI from the attack surpassed one hundred.87 The Pentagon nonetheless 
declared that over 70 percent of those service members had returned to duty, 
evincing MacLeish’s description of the military cycle of injury, rehabilitation, 
and redeployment.

Trump’s dismissive comments came weeks after he signed a bill approving an 
unprecedented US$738 billion military budget in late 2019.88 The timing of the 
expanded budget reveals tensions between the Trump administration’s investments 
in the military-industrial complex and his public trivializing of TBI. Military- 
sponsored TBI research is conducted amid this tension. The US$50 million  
LIMBIC research network was also announced in late 2019, representing a modest 
contribution compared to the billion-dollar contracts awarded to military weap-
ons and defense contractors. Although advancements in biomedical research have 
been an outcome of the Global War on Terror, investments in this work are a rela-
tively small component of the economic machinery of war. While such commit-
ments to biomedical research appear informed by an ethics of care rather than 
violence, advances in the rehabilitation of combat TBI are born out of the need 
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to maintain laboring bodies to continue military operations.89 Medical innova-
tions gained through military-funded research are developed not only to improve 
health but also to support infrastructures that enable military violence. Although 
the subsequent expansion of this medical knowledge into civilian contexts may 
seem to justify the harms of combat, these health practices remain uncomfortably 
attached to war.

The resources afforded the biomedicine-war nexus influence whose bodies and 
brains become priorities in TBI research agendas. Financial support from the DoD 
and NCAA has allowed the CARE consortium to undertake the most comprehen-
sive and longitudinal study of concussion in athletes and military cadets to date. 
In contrast, researchers working on issues related to women who experience TBI 
from intimate partner violence (IPV) have expressed frustration that they have 
significantly less funding, a concern we discuss further in chapter 6. Although 
there are scientists who recognize this gap in resources, only a few of them have  
openly questioned how evidence drawn from research with relatively young, 
healthy athletes and military trainees is supposed to be generalizable across social 
groups. Moreover, it is not clear how this research accounts for social inequities 
that influence TBI outcomes even within its target populations.

Consider, for instance, women who have military affiliations or are veterans. 
Female service members experience comparatively high rates of IPV over their 
lifetime. Over the course of our research, participants discussed these concerns, 
citing statistics that almost 20 percent of the women using US Veterans Affairs 
(VA) health services do so for IPV.90 While these trends are likely not unique to 
the United States, there is notably limited research in other jurisdictions, including 
Australia and Canada.91 As one expert explained,

We need to understand the way in which IPV-related TBI may compound other 
stresses that are commonly experienced by women who have served in the military 
such as deployment-related TBI, combat, and military sexual trauma. . . . Clinicians 
and researchers should use caution when attributing symptoms solely to PTSD.92

She went on to explain that women veterans would benefit from access to poly-
trauma clinics “where they can get a comprehensive TBI evaluation and get 
treatment recommendations and referrals. . . . And we have many wrap-around 
services that come to bear, too, like evidence-based mental health interven-
tions for depression and PTSD as well as homelessness services.” These com-
pounding considerations highlight a trade-off of the biomedicine-war nexus: 
while service members may have access to medical care that others do not, 
these privileges are tied to working in conditions where trauma and violence 
are prevalent.

Women veterans have acknowledged that VA services are designed to serve 
men. They have cited how their military experience is often questioned in such 
medical settings, or how VA services lack care facilities or experts that address 
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women’s needs. United States Marine Corps veteran Bambi Bullard stated in an 
interview that she realized “how dismissive the medical field was towards women 
vets. Active duty, reserve, it didn’t matter what. When most people think of  
veterans, it’s not a woman’s face they see.”93 Despite improvements to VA provi-
sions for women, many medical facilities had wards reserved for men, prompt-
ing one women veteran to ask, “So what do I do, stay at home and die while you  
find space?”94

Experiencing and seeking treatment for TBI is not isolated from these gen-
dered conditions and the violence of much military work. Reflecting on her own 
experience with TBI, a former combat veteran explained, “I was hit by a roadside 
bomb,” after which I “was feeling like I had to grovel at the feet of the VA, whether 
it was a specialist or neurologist, orthopedist, talking to them about needing the 
care I needed because of the traumas that I experienced.” In the process of seeking 
treatment, additional dimensions emerged:

And then I was not coping well with the experiences that I had in combat. I had 
internalized it, the multi layers of trauma, even that one little snippet with, like, 
all the sexual harassment and all the sort of innuendo and all the things—and 
the self-inflicted pressures I was putting on myself, and then the external pres-
sures and the external traumas. I was a hot mess. And the VA’s answer was to put  
more drugs on more drugs on more drugs. And suddenly I had this trash bag full 
of drugs. I was completely disconnected from my friends. . . . I was in a bad place. 
And I felt like I neither belonged to the military community, and I didn’t belong in 
the veteran community, and I had no identity whatsoever. The military had ripped 
it from me.95

Her reflections capture entanglements of trauma that span brain-specific injury as 
well as interpersonal and institutional violence. Veterans who were men with TBI 
had similar stories, albeit not of the same gendered variety. One veteran described 
his experience as “so bad. . . . No one seems to understand me. I get no help [from 
the VA]. . . . I wish I had known this [would happen] before I enlisted.”96

Military-sport research partnerships, such as the DoD-NCAA CARE Consor
tium, present more sanitized versions of these forms of violence. CARE Con
sortium research may examine mild TBI, but its focus on noncombat settings 
means that findings cannot encapsulate the intersecting layers of injury and 
trauma experienced in active service. This narrow focus, while offering insights 
into neurological processes of injury and recovery, circumvents important ques-
tions about how TBI experiences for service members and veterans are shaped by 
multiple forms of violence and social inequities. For example, CARE Consortium 
studies of biological sex differences in TBI outcomes cannot capture the gendered 
violence and discrimination experienced by the women quoted in this chapter. An 
approach more sensitive to the ways in which institutionalized violence influences 
TBI experiences would require examining inequities within the biomedicine-war 
nexus and how they impact the bodies harmed through military service. This 
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type of investigation remains elusive across sport-military research partnerships 
embedded in the military-industrial complex.

INSTITUTIONALIZED INEQUITIES  
SHAPING MILITARY TBI 

So far in this chapter, we have focused on how the biomedicine-war nexus inter-
faces with TBI research agendas, including partnerships with sport. We have 
highlighted examples showing how the military-industrial complex relies on the 
labor of bodies that are perpetually damaged but honored as worthy sacrificial 
heroes; however, others also emerge as expendable in this calculus.97 This distinc-
tion becomes visible when considering how these hierarchies reflect racialized 
inequalities that, for example, shape the experiences of non-white US military 
veterans and citizens in countries affected by US war campaigns such as those in 
Afghanistan and Iraq.

Military enlistment may promise access to education for people of color from 
lower-income communities or pathways to citizenship for immigrants, but it 
comes with the risks of injury, disability, and death. Recruitment strategies tar-
geting lower-income communities frame the potential for social mobility as 
worth the risks that come with military service.98 These appeals apply to both US 
military and football pipelines: for those with limited resources and few educa-
tional opportunities, both trajectories are represented as economically promising 
professions built on masculine heroics and risk-taking.99 These similarities are  
pronounced in places like American Sāmoa where, as anthropologist Lisa Uper-
esa observes, American football and the military are seen as accessible pathways 
to a better life.100 Data from the early 2000s indeed points to very high recruit-
ment from Pacific Island territories under the jurisdiction of the United States; 
they were enlisting in the army at a rate nearly 2.5 times more than that of the  
US population in general.101

Absent from these narratives of social mobility are the persistent inequalities 
that characterize the treatment of those recruited into military ranks. A concrete 
example is the accessibility of VA medical facilities. Even though American Sāmoa 
and Guam are US territories with long-standing political and economic ties to the 
military, they lack full-service VA facilities. This concern not only raises questions 
about soldiers’ postcombat care but also about a lack of data on TBI outcomes in  
these places. Available VA data already shows that service members of color are 
more likely to die from TBI and less likely to seek medical treatment. These trends 
are even more pronounced among veterans in US territories when compared to 
their mainland counterparts.102 Although it is possible that these trends are spill-
over effects of inaccessible VA services, the minimal TBI-specific data from US 
territories means that the effects of inequitable patterns remain largely invisible 
within concussion crisis discourses.
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Despite these disparities, there are biomedical systems to address the injuries 
of US veterans. Narratives promoting the contributions of the biomedicine-war 
nexus do not extend to include war-damaged Afghani and Iraqi people. During 
our research, we encountered limited concern and only passing mentions of TBI 
experienced by civilians in the places most devastated by the War on Terror. This 
pattern emerged during fieldwork and in reviewing the scientific literature on 
military TBI. There is little data on the incidence of TBI among civilians through-
out the Afghan and Iraq wars. There has, however, been some documentation of 
civilian TBI in other Middle Eastern countries subject to US-led and supported 
military violence—for example, in Iran, Lebanon, Palestine, and Syria, including 
among children.103 Much of this research concerns moderate and severe TBI that 
are sometimes fatal or require admission to hospital. In contrast, data for mild 
TBI is harder to produce given the limited resources for concussion reporting  
and treatment in many of these countries—a limitation exacerbated by damage and  
strain to healthcare infrastructure during times of conflict.104

Geopolitics underlie the discrepancies between the infrastructure for TBI 
among US service members and people living in war zones. People caught in the 
violent crosshairs of the US military-industrial complex are rarely recognized as 
victims and are almost completely absent from concussion crisis discourses of care 
extended to military service members.105 In addition, long-standing observations 
of colonial power relations point to how these people are rendered as “others” 
not worthy of medical or political concern. Indeed, disability studies scholar Sona 
Kazemi situates these dynamics as reflective of imperial framings of a “global-
southern body” that is framed as “one that is already dead, and thus a body on 
whom a full measure of care would be wasted.”106 The injured bodies of residents 
in war zones are thus easily ignored because their experiences of violence are rep-
resented as likely and even necessary collateral damage within military operations. 
The erasure of these bodies from conceptualizations of military TBI is part of the 
larger process of concealing the extent of the destruction perpetrated by military 
occupation and US imperialism.107

These and other interlocking systems of oppression underpin the concrete 
cases of TBI we have examined thus far in this book, even if they are not vis-
ible on the surface. In the chapters that follow, we look explicitly at instances of 
TBI not captured in popular discourses. We consider how advocates and experts 
have sought to raise awareness of these injuries and how power formations shape 
the discourses around them. Across these examples, state and structural violence 
influences how these different manifestations of TBI become features of concus-
sion crisis narratives—if they do at all.
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Advocating for Women

In December 2017, the US Department of Veteran Affairs (VA) announced it 
would actively recruit women as posthumous brain donors to advance the work 
of the National Posttraumatic Stress Disorder (PTSD) Brain Bank—an initia-
tive later referred to as the Female Brain Bank. According to Carolyn Clancy, 
then the executive in charge of the Veterans Health Administration, the move 
would address the lack of female brains available for research. “In the past, the 
focus of TBI and PTSD brain research has primarily been based on male brains,” 
she stated. “We have a lot to learn about how the female brain deals with TBI 
and PTSD, which makes this effort long overdue.”1 PINK Concussions, a non-
profit organization dedicated to raising awareness about brain injury in women 
and girls, has highlighted several issues that the Female Brain Bank could help 
address: the underrepresentation of women in TBI clinical trials, differential 
rates of TBI among women compared to men, exclusion of female subjects from 
preclinical trials, and wider concerns about the quality of data on TBI in women 
and their health outcomes.

Support from high-profile athletes has bolstered awareness of these efforts.  
Briana Scurry, an Olympic medalist and the first Black woman inducted into the 
US National Soccer Hall of Fame, has been a long-time brain injury advocate 
after a career-ending concussion in 2010. In an interview, she recalls the profound 
effects of her injury: “My whole life changed from that moment.”2 Her concus-
sion cascaded into debilitating symptoms, suicidal thoughts, trauma, and sig-
nificant financial strain, with Scurry pawning her Olympic gold medals to pay 
rent. Scurry’s story is similar to narratives from some NFL and NHL players, but 
it has not informed popular concussion crisis narratives in the same ways men’s  
experiences have.

Advocating for Women
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The comparative lack of attention paid to Scurry’s experience, even though she 
is a known brain injury advocate and has testified before Congress, fits within the 
wider dominance of men’s sports in media coverage. Other considerations influ-
ence public narratives, though. Consider Scurry’s role in elite US women’s soccer, 
which is a sport known for strategically appealing to white, middle-class concep-
tions of femininity.3 Her position as a Black woman within this normative culture 
was apparent in media coverage of the national team’s World Cup championship 
in 1999. Her game-saving performances were overshadowed by teammate Brandi 
Chastain’s championship-winning penalty kick and her now-iconic shirtless cel-
ebration.4 The images of Chastain solidified the link between US women’s soccer 
and white, middle-class femininity, with Scurry often portrayed as testament to 
her white teammates’ inclusiveness.5

These dynamics carried over into appeals to address TBI among women. 
When Chastain pledged to donate her brain to CTE research in 2016, Scurry 
remained relatively absent within reports, even though she had also pledged 
to donate her brain. Chastain’s pledge was heralded as a “courageous act that 
will ultimately improve the future health of female athletes, military veter-
ans, and other women who experience repetitive brain trauma.”6 Other for-
mer US women’s national soccer team players, including Megan Rapinoe and 
Abby Wambach, have subsequently announced their intention to donate their 
brains for CTE research, receiving praise for their contributions. Scurry’s rela-
tive absence from this coverage shows how something as seemingly straight-
forward as celebrity support for TBI awareness can reflect cultural norms  
and exclusions.

This chapter examines framings of TBI among women. We highlight how 
proposals to remedy the lack of attention to women with TBI have involved the 
production of not only new knowledge, but also nonknowledge—that is, absences 
of information about gendered bodies, which carry over into understandings of 
health and well-being.7 Drawing on discussions from a 2017 US NIH agenda-set-
ting workshop on TBI among women, similar subsequent events, and relevant 
research, we consider how such efforts often revolve around limited conceptions of 
women’s bodies (and brains) as inherently distinct from men’s bodies (and brains). 
This distinction informs the category of female TBI, which is typically represented 
as a specific condition distinct from male TBI. We reflect on how conceptions of 
“female TBI” and “female brains” tend to focus on biological attributes understood 
as inherent. Although well-intended, such appeals often evoke narrow, binary con-
structions of sex and gender. As research on female TBI constructs sex and gender 
as separate, albeit related variables, we demonstrate how this distinction departs 
from the increasing recognition of “sex/gender” as a concept capturing the entan-
glement of biological and social factors.

Biological and social interconnections are shaped by historical contexts and 
societal structures, meaning that sex/gender is not only constituted through lived 
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experience but also experienced in distinct ways.8 We explain how biological con-
structions of female TBI overlook social considerations that can affect women 
differently than men and that affect groups of women differently. As illustrated 
through Scurry’s relative absence from media narratives surrounding brain dona-
tion pledges from women’s soccer players, these framings also contribute to  
certain women’s bodies becoming more visible than others in concussion crisis 
narratives. In the pages that follow, we explore how the category of female TBI 
negates how women’s diverse experiences of brain injury are influenced by social 
concerns and inequities.

R AISING AWARENESS AB OUT THE TBI  GAP BET WEEN 
WOMEN AND MEN 

The cultural visibility of TBI sustained in violent spectacles of men and mascu-
linity has contributed to women being historically excluded from public conver-
sations about these injuries. Gendered assumptions operating within medicine 
and science have reinforced this disparity. Despite growing awareness of vio-
lence against women throughout the 1970s, TBI was often mistaken “as emo-
tional and psychological rather than physical and neurological.”9 Effects of brain 
injury among male boxers and other collision sport athletes became matters 
of scientific concern while the struggles of women who had experienced blunt 
force trauma to the head through abuse by a partner were commonly diagnosed 
as psychiatric complaints.

Addressing the systemic inattention to TBI among women required document-
ing neurological injuries that women sustained. A major wave of this research 
came from studies of concussion among women athletes in the early to mid-
2000s. Findings from this work—and from many subsequent sports-specific  
studies—have been oriented around three main claims: (1) that women suffer con-
cussions at higher rates than men, (2) that they experience symptoms differently 
from men, and (3) that they require more time to recover from concussion than 
men.10 These assertions informed the basis for growing media coverage on the 
lack of TBI research specific to women. For example, a 2017 ESPN headline asked, 
“Why Does It Seem Like Nobody Cares about Female Concussions?” The ensuing 
article acknowledged “women suffer more concussions than men in the sports 
that both play with an injury rate 50 percent higher.”11 Although receiving limited 
attention compared to the concussion crisis in men’s sports, TBI among women 
athletes is increasingly framed as an overlooked but significant issue. Recent 
news stories have portrayed scientists as “playing catch up in women’s concus-
sion research,” reiterating how “there has, until recently, been little attention paid 
to concussions suffered by women, despite research that suggests women suffer 
concussions differently than men, including experiencing worse symptoms and 
requiring longer recovery times.”12 Some media reports consider whether these 
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susceptibilities could extend to long-term consequences of brain trauma, includ-
ing CTE, among women athletes.13

When mapping future research agendas for TBI among women, the 2017  
NIH workshop included cases beyond sports, including intimate partner violence 
(IPV) and the military. Experts at the meeting acknowledged several knowl-
edge gaps and expressed concern that sports TBI was overrepresented in current 
research. The lack of understanding of women’s experiences of TBI, particularly 
how they might differ from men’s experiences, underpinned calls for more research 
related to female subjects and women in different contexts.14 For example, women 
may sustain fewer TBI during military deployments than men, but the growing 
number of women in active military service is likely to translate into higher rates 
of combat-related TBI in this group. Similarly, advocates focusing on survivors of  
IPV, at the NIH meeting and elsewhere during our fieldwork, explicitly stated 
more research is necessary to capture the distinct experiences of these women. To 
quote one expert in the field:

We cannot just take what we know from the military studies that we have on military 
personnel, or from what we know about sports, and say, “Well, we can just apply that 
to this group of women.” We simply can’t do that. There are so many different vari-
ables that make this population very unique that we need to specifically study these 
women . . . the whole IPV TBI area is the gap in the literature. There’s not anything 
specific about it. We know very little about it. There’s literally a handful of studies that 
are looking at IPV-related TBI specifically.15

These comments clearly acknowledge that nonknowledge about TBI among 
women was an important issue to remedy.

Even when highlighting multiple contexts and TBI experiences, many experts, 
including those at the NIH meeting, advocated for biomedical research and 
framed TBI-related issues as matters of sex difference. In doing so, they empha-
sized distinctions between female and male subjects in animal studies, not just 
women and men in human studies.16 This focus carried over into the published 
report on the workshop, which summarizes the discussions as being “centered 
on the existing knowledge regarding sex differences in TBI research and how 
these differences could be incorporated in preclinical and clinical efforts going  
forward . . . despite some progress, there remains an abundance of research focused 
on males and relatively little explicitly on females.”17

The Female Brain Bank was one response to this inequity, and it has been 
praised for ensuring that research accounts for such differences. In a 2016 inter-
view, Ann McKee, director of Boston University’s CTE Center, explained, “There 
is great concern that the female brain may, in fact, be more prone to injury and 
adverse long-term outcome than the male brain . . . but the rate of brain donation 
from women has been exceedingly low.”18 The attention on sex difference acknowl-
edges imbalances in TBI knowledge about men and women; however, this focus 
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tends to evoke engrained notions of binary sex/gender. The resulting knowledge 
produced about TBI conceals important complexities constituting gendered expe-
riences of brain injury.

FEMALE TBI  AND SEXING THE BR AIN

In Sexing the Body, feminist science studies scholar Anne Fausto-Sterling illus-
trates how biological claims about the body, particularly assertions of binary sex, 
reflect societal beliefs.19 Scientific research is not excluded from this observation. 
For example, the NIH introduced research guidelines in 2015 specifying the inclu-
sion of “sex as a biological variable” (SABV), a policy that remains in place, though 
was briefly reclassified as a “historic document” in January 2025 following the 
Trump administration’s prohibition of diversity, equity, and inclusion work in fed-
erally funded programs.20 This policy was made in response to “the over-reliance 
on male animals and cells” in preclinical biomedical research.21 The director of 
the NIH Office of Research on Women’s Health, Janine Clayton, presented the 
SABV policy as a necessary reform to ensure better health outcomes for women. 
While heralded by some, it has attracted criticism for suggesting that findings 
attributed to sex will apply across multiple animal species. Indeed, this assump-
tion fails to capture the biological variability within and between species.22 The 
policy also implies that sex can be studied as an isolated variable and distinguished 
from environmental considerations. When “female” is used to describe a person 
as having inherent biological vulnerabilities, the category can minimize recogni-
tion of material and social conditions that affect well-being—a manifestation of 
nonknowledge. Such categorizations can inform conclusions that make complex 
interactions of biological and environmental factors appear to be simply outcomes 
of binary sex difference. The SABV policy seemingly legitimates these beliefs by 
providing government recognition and support.

The emphasis on sex to advance women’s health has influenced the study of 
TBI. Consider how the NIH workshop aimed “to identify knowledge gaps, best 
practices, and target populations in research on females and/or sex differences 
within the field of TBI.”23 This statement reaffirmed the centrality of female/male 
difference and biomedical research—though gender was recognized at the work-
shop. Many participants made distinctions between conceptions of sex and gen-
der. They described sex as concerned with biological features observed distinctly 
in relation to female and male bodies. They framed gender as inclusive of femi-
nine and masculine attributes, classifying it as a separate consideration reflective 
of human cultures and societies.24

To quote one participant considered an expert on sex differences:
Gender is a purely human construct . . . I have a lot of colleagues who like to argue 
with me about whether animals have gender . . . But to this point, we pretty much are 
in agreement that animals, if they do have gender, they can’t tell us. So, our quest to 
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improve sex as a biological variable usage is to get the reviewers of journal articles to 
remind researchers that [if] you’re [studying] animals you are studying sex.25

The statement was not unique in terms of characterizing laboratory animals  
as lacking gender. It reflects how scientific norms often construct animals as  
technologies—instrumental tools within biomedical systems of knowledge pro-
duction.26 The participant’s observations also reveal how sex can be used to stand 
in for what cannot be explained through accepted scientific methods—such as 
whether animals have gender. This example shows how sex is not a stable set of 
biological attributes as common framings might suggest. What sex categories 
come to represent in scientific practice is indeed subject to interpretation.

Feminist scholars have long acknowledged the shortcomings of understand-
ing sex and gender as distinct categories. Rather than consider sex as limited to 
the domain of biology, or gender as confined to the social, there is a wider rec-
ognition that sex/gender are inextricably linked.27 This approach challenges the 
notion that biological sex is uninfluenced by social factors. Scientific efforts have 
failed to detect a clear biological marker delineating women from men and have in 
fact revealed more variability than originally anticipated.28 Such findings reinforce 
how understandings of sex as inherent and fixed are indeed socially constructed. 
Accordingly, many feminist inquiries have shifted to address “the co-constitution 
of nature and culture.”29 In contrast, many neuroscientific conceptions of sex dif-
ference tend to generate more homogenous accounts of male and female brains 
that overlook the variations within and across each category—when such com-
plexity should call the stability of these categories into question.30 This focus on 
sex tends to privilege explanations that reflect preconceived binary distinctions 
without critically investigating how they embody material and social complexities.

At the NIH workshop, many participants framed preclinical research as  
providing insights into sex difference, with animals serving an instrumental pur-
pose for extracting such knowledge. Despite some statements about the impor-
tance of understanding the interplay between sex and gender, the ways in which  
participants spoke about how they studied sex—and did not intend to study  
gender—made sex the central lens for establishing research priorities related to 
TBI in women. Most participants did not question how these categories were 
used, even when some expressed concerns about findings from animal models not 
translating to human studies. Throughout the agenda-setting process, their expla-
nations reproduced binary distinctions between female and male and between sex 
and gender despite making statements that acknowledged complexities around 
these concepts.

These slippages became clear when participants discussed preclinical models 
as providing insights specific to sex but made gendered interpretations to explain 
them. For example, one researcher described findings that female mice were less 
likely than male mice to engage in open-field exploration or to participate in play 
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following mild TBI. The researcher explained this “more avoidant behavior” as 
showing how “outcome measures might be different” and “sex specific.”31 While 
framing this observation as a matter of sex, the explanation evoked stereotypically 
feminine traits of hesitancy and passivity to describe the female mice, distinguish-
ing them from more active male mice.32 This example demonstrates how gendered 
ideas and language can seep into scientific findings attributed to binary construc-
tions of sex difference—even in animal studies.33

The privileging of sex over gender at the NIH meeting carried over into dis-
cussions of human studies, including clinical, epidemiological, and rehabilita-
tion research. During discussions about clinical trials, participants acknowledged 
the underrepresentation of women as opposed to men in TBI studies as another 
shortcoming hindering the translation of research from the lab to clinical settings. 
Their observations conveyed a preoccupation with the inclusion of women as 
research subjects, with many comments critiquing the low number and percentage 
of women in TBI studies. Participants justified this position by emphasizing the 
observable differences in TBI outcomes between women and men. Far less atten-
tion was paid to how studies including women might account for factors beyond 
sex, such as gender influences and other social conditions that affect health.

This biological emphasis was especially evident in reflections on how men-
strual cycles and sex hormones affect women’s experiences of TBI. Scientists 
pointed to research indicating that women with raised levels of progesterone at 
the time of injury often have better outcomes than women with high levels of 
estrogen when injured. Progesterone is also a possible treatment for women who 
are struggling with TBI symptoms, something one advocate described as saving 
her from “unbearable pain where I’ve felt my head separate from my body every 
single month . . . Within a few weeks of having a natural progesterone cream that 
I rubbed into my head every day, twice a day, it was the first time I actually got rid 
of my migraines.” Many researchers emphasized these findings as having break-
through implications, seemingly justifying the explanatory power and potential 
of research attentive to sex difference. These imaginings of progress, however, 
were limited to specific scientific fields and postinjury interventions. They rarely 
explored broader questions of how women sustain TBI and what could be done 
to prevent them. As such, there were missed opportunities to draw connections 
between TBI outcomes among women and the social conditions and inequalities 
that shape them.

As a result, the NIH workshop retained a targeted focus on individual attributes 
that were often depicted as being inherent to women’s bodies and distinct from 
men’s. Many explanations reified the divide between women and men as seem-
ingly based on biological differences.34 They often described observed differences 
across genders as stemming from innate characteristics and negated the social 
processes that contribute to these differences. The construction of sex difference 
as a “natural” phenomenon reflects a convergence of scientific and ideological 
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processes that shape gendered explanations of TBI among women. An empha-
sis on sex difference can, as sociologist Victoria Pitts-Taylor cautions, “deny the 
complexity, specificity, and multiplicity of lives.”35 Indeed, both TBI research and 
advocacy tend to overlook how social forces contribute to making some bodies 
prone to experiencing TBI and its severe long-term effects.

HOW BINARY SEX/GENDER SHAPES TBI  EVIDENCE

Public claims about the higher rates and greater severity of TBI symptoms in 
women similarly draw on sex difference as an explanation.36 The causes of these 
disparities are still largely uncertain: research points to a combination of physi-
ological distinctions, symptom-reporting behaviors, and psychological character-
istics along binary gender distinctions. Scientific studies have indicated that sex 
differences in TBI can be found in biomolecular and cellular responses in the brain 
linked to processes of neurological repair and recovery. Experts propose that these 
neurological differences between men and women could help predict disparities 
in recovery outcomes between the sexes.37

Sex difference is also a focal point of sports-specific findings, which remain cen-
tral within the TBI knowledge base. Studies involving women athletes have pro-
posed that hormonal changes linked to menstrual cycle phases can increase both 
the intensity and duration of TBI symptoms.38 Other sports research highlights sex-
based neurological distinctions, with men tending to have greater volumes of white 
matter in the brain while “female axons in the central nervous system are smaller 
in diameter and mechanically more prone to stretch injury than male axons.”39 Sci-
entific studies continue to suggest that higher rates of TBI in girls and women are 
outcomes of their inferior neck strength compared to that of boys and men.40 This 
popular claim persists even though, as one systematic review puts it, there is “limited 
evidence regarding direct associations between neck strength and concussion.”41 The 
framings of this claim reveal an important tension within many calls for increased 
research on TBI in women. For example, a 2021 study acknowledges that research 
on head impact biomechanics among rugby players has been mostly conducted with 
men and suggests that “focusing on female-specific injury mechanisms and epide-
miology is required to safely advance the women’s game.” Yet the study also high-
lights that research should investigate “the extent to which cervical spine weaknesses 
and instabilities” contribute to concussion in women’s rugby.42 This is a trend we 
noticed throughout our research: many calls for gender equity in TBI research also 
evoke assumptions about women’s inherent “weaknesses and instabilities.”

Common approaches to sports injury tend to portray biological risks as  
connected to female anatomy and distinct from social circumstances. Work 
by sociologist Nancy Theberge illustrates how explanations of different rates 
and experiences of sports-related injuries often privilege physiological distinc-
tions between men and women, overlooking contextually specific patterns or 
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environmental conditions that influence injury. Perhaps most notably, these con-
cerns manifest themselves in explanations regarding knee injuries, particularly 
anterior cruciate ligament (ACL) tears, among women in sports. The emphasis 
on sex difference implies that female bodies are more susceptible to these kinds of 
injuries even though emergent research provides more comprehensive explana-
tions that address how entanglements of sex/gender shape them.43

As Theberge observes, presenting gendered concerns as “biological risk factors” 
might be well-intended, but it can revive “notions of female frailty and unsuit-
ability for vigorous physical activity.”44 Despite greater acceptance of women in 
sports and the military, this underlying logic can reinscribe refuted beliefs that 
female bodies are inherently weaker than—or dysfunctional compared to—male 
bodies, a generalization that “female athletes and feminists have worked hard to 
dispel.”45 Although TBI is certainly distinct from ACL tears, sex-focused attempts 
to understand both injuries can evoke an imagined female subject who has partic-
ular needs determined by biology. These approaches also negate the full diversity 
of bodies that are women.

This is not to say that proponents of sex difference research view TBI in women 
as a one-dimensional concern. Although privileging a focus on sex, the NIH 
workshop did not convey female TBI as a singular thing. Even though speakers 
used similar language to emphasize the importance of sex in understanding TBI, 
they drew on very different examples to make sense of it—afflictions experienced 
by animal subjects, including mice and pigs, and by women in the military, sports, 
and situations of interpersonal and family violence. The process of developing an 
agenda around TBI in women captured how female TBI came into being through 
collaborative practices that spanned different contexts and research paradigms. 
To borrow Annmarie Mol’s language, female TBI is multiple, brought together 
and made legible through various techniques of clinical and preclinical scientific 
research, available evidence, and tacit knowledge about sex/gender.46 Female TBI 
is thus a gendered creation: its assertion of biological difference is grounded in 
cultural notions of binary gender that depict women as fundamentally different 
from their male counterparts.

There were some, albeit limited, explorations of gender at the 2017 NIH work-
shop. They tended to focus on individual behavior, which one expert described 
as the “place where biological sex, cultural gender, self-expression, personal out-
ward expressions of identity, sexual orientation—all these things are really mixed 
together.”47 There were similarly few explorations of how women’s TBI experiences 
might be shaped by other dimensions of social location beyond gender. An epide-
miologist raised questions about the role of factors such as age, immigration, race 
and ethnicity, sexual orientation, and socioeconomic status, but few participants 
reflected on the relevance of social categories of difference in depth. Instead, there 
were comments acknowledging their connections loosely, including, for instance, 
the need to recognize the “amalgamation of biological sex and gender identity and 
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gender expression.”48 Moreover, experts at the workshop suggested experimental 
or quasi-experimental designs to isolate sex and gender in order to infer causal 
relationships regarding TBI outcomes. In short, few participants in the workshop 
advocated for a more intersectional approach—or even recognized what such an 
approach might involve.

Instead, the framings tended to present gender as distinct between men and 
women, a pattern that can yield productive insights but that also raises more ques-
tions. Consider, for instance, research on how gender affects whether athletes 
report TBI symptoms to coaches or medical staff. As diagnoses and assessments of  
symptom severity are largely reliant on self-reported data, many explanations for 
discrepancies in TBI outcomes among men and women focus on gender differ-
ences in reporting behaviors. It is widely reported that women are more likely 
than men to disclose TBI symptoms and seek medical care.49 While it is possible 
that a susceptibility to more severe symptoms may prompt women to report their 
injury and pursue treatment, this discrepancy could also reflect women’s ten-
dency to be more forthright than men when discussing their health.50 Research in 
other contexts suggests cultural expectations around toughness and self-reliance  
make men more likely than women to downplay illness or injury and avoid address-
ing medical problems.51 In settings where there are high risks of injury, such as 
sports, men are believed to be more likely to hide injuries to demonstrate strength 
and commitment. Women, in contrast, are thought to be “more concerned about 
the effects of an injury on their future health, and may be more honest in report-
ing, and not as affected as male athletes when told they cannot participate.”52

While these kinds of generalized claims may portray women’s presumed hon-
esty in reporting TBI as a positive trend, they can overlook how traditionally 
masculine norms around toughness and playing through injury are celebrated as 
essential to athletic success, irrespective of gender. A study led by medical scien-
tist Emily Kroshus concludes it is more productive to examine how masculine 
ideals “are contributing to unsafe concussion care-seeking behaviors” across gen-
ders rather than focusing on sex differences.53 This emphasis draws attention to 
the complex influence of cultural and gendered norms rather than framing social 
behaviors according to predetermined sex/gender categories. It also reveals how 
straightforward assertions about reporting can reinforce long-standing ideas about 
women athletes being more passive and less competitive than men—stereotypes 
that are frequently used to delegitimize women’s sports and women athletes.54 
Moreover, racism can shape assumptions about women’s sports: Black, Brown, and 
Indigenous women are often characterized as hyper-aggressive and transgressive 
of traditional gender norms, whereas white women are more often understood as 
representing an idealized notion of passive femininity that aligns with observed 
trends in concussion reporting.55

Interpreting patterns of behavior according to binary sex/gender categories 
obscures other contextual factors that influence TBI reporting. When reflecting on 
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military-specific data, one expert at the NIH meeting reiterated that self-reported 
symptoms are subjective and shaped by multiple considerations:

Some people will tend to tell you everything that’s bothering them. Other people will 
really not report much at all. Intentional over- and under-reporting is also an issue. 
So, in service members and veterans specifically, over-reporting can be an issue if 
patients want to get out of the military or if they want to receive more compensation 
for their injuries, and under-reporting can be an issue if patients want to stay in the 
military, [or] they want to stay on the mission, stay on deployment, or get promoted.

This comment was not intended to cast doubt on individuals’ claims about  
their symptoms, but was instead meant to highlight the various influences that can 
shape self-report data irrespective of gender. Further, findings from military per-
sonnel indicate that “controlling for PTSD and symptom validity resulted in fewer 
gender-based differences in post-concussive symptoms than previously demon-
strated in the literature.”56 In short, when contextualized, the presumed differences 
between men and women are not as powerful as initially assumed.

These observations are borne out in recent empirical research enabled by the 
Concussion Assessment, Research and Education (CARE) Consortium, a part-
nership supported by the US Department of Defense (DoD) and the NCAA. One 
large-scale study—the largest on women’s concussion recovery to date—suggests 
no significant evidence of sex difference in concussion recovery among university 
athletes when women have equitable access to care and resources.57 According to 
lead author Jaclyn Caccese,

Historically, some women’s sports didn’t have the same on-site access to health care, 
and what that does is result in delayed evaluation, delayed initiation of treatment, and  
prolonged recovery .  .  . Student-athletes at the institutions in this study receive 
immediate access to the best sports medicine evaluation and treatment. I think that 
could be one of the driving factors in why we didn’t see much of a sex difference.58

In sum, addressing environmental and social conditions not only promotes better 
outcomes for women but also highlights the limitations of using sex as the primary 
lens for research agendas on TBI among women.

FROM THE REC O GNITION OF FEMALE TBI  
TO BR AIN INJURIES IN WOMEN AND GIRLS

Advocacy efforts around TBI in women reflect dynamic changes and negotiations 
around how sex/gender is framed in relation to brain trauma. Over the course of 
our research for this book, we have observed a growing shift, particularly since 
2020, in recognizing a wider range of gendered considerations. Consider how 
Katherine Snedaker, the founder of PINK Concussions, has explained how and 
why women’s experiences of TBI are different from men’s. Through 2019, the PINK 
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Concussions website emphasized sex-based approaches that seek “to improve the 
research, medical care, and community support for females with brain injury 
including concussion.” A statement from Snedaker read, “I believe females with 
brain injuries ARE the invisible patients.”59 In keeping with this focus, the PINK 
Concussions website drew attention to how “female and male brains differ in more 
than 100 ways in structure, activity, chemistry, and blood flow, and so it is logical 
that damage to the brain would also manifest differently in women and men.”60 
More recently, the organization has adopted more gender-responsive language and 
added events addressing how different societal inequalities affect brain injury.61 
Its Partner-Inflicted Brain Injury Taskforce hosts regular meetings, an increasing 
number of which focus on how social conditions, including intersections between 
sexism and racism, affect lived experiences of violence and TBI among different 
groups of women.

Others have mobilized to counter implicit beliefs about the fragility of female 
bodies and brains. A documentary produced by the University of Minnesota 
Tucker Center for Research on Women and Girls in Sport, working with Twin 
Cities Public Television, offers a case in point.62 It highlights how gendered dimen-
sions of women’s sports participation inform experiences of concussion, with 
expert commentaries highlighting various considerations: competitive and sport-
specific norms; age-related, cognitive, and physiological differences; and wider 
regulatory challenges that administrators, coaches, referees, and support staff 
face. Some of its featured commentators also draw attention to how the violence 
embraced in men’s collision sports reinforces beliefs that men are naturally stron-
ger and more resilient than female athletes. They acknowledge how this point is 
seemingly validated by higher concussion rates in more aggressive women’s sports, 
like women’s ice hockey, compared to rates in similar men’s sports. The emphasis 
on such a trend, however, becomes especially troubling when the discrepancy is 
exclusively attributed to biological sex differences rather than accounting for envi-
ronmental influences or women’s higher rates of reporting. In response to these 
concerns, the documentary advocates for multidisciplinary inquiries into how 
concussion symptoms and health outcomes can vary greatly by individual and for 
examinations of how societal and sport-specific conditions contribute to making 
participants in women’s sports more vulnerable to TBI.

The documentary’s recommendations align with a vocal minority of experts 
observed during the research for this book. In the 2017 NIH meeting, for instance, 
a researcher dedicated a presentation to explaining the importance of studying 
broader patterns of difference in sports-related concussion, stating explicitly that 
“we must use epidemiological data to drive prevention efforts so that we can keep 
athletes as safe as possible while they get the benefit of that physical activity while 
playing sports.”63 She presented prevention as a necessary priority: “I know if I 
prevent that direct blow—that direct transfer of force to the head—or the blow to 
the body .  .  . that causes the acceleration/deceleration of the rotational forces of 
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the brain within the skull, [we] can prevent the concussion.” She emphasized, “Pri-
mary prevention efforts largely are just as effective in female athletes as they are 
[in] male athletes, whether it’s banning heading [the ball in soccer] or eliminating 
athlete-athlete contact or putting a helmet on both girls and boys lacrosse play-
ers.” In other words, sports offer multiple opportunities for intervention that are 
not necessarily gender specific. As the speaker elaborated, the same data showing 
how men and women experience concussion symptoms differently also illustrates 
that those gaps are shrinking. The decreasing disparity suggests that improving 
women’s avenues for postconcussion identification and treatment might have a 
profound impact.

These observations point to the significance of environmental considerations, 
which scholars have observed are gendered in ways that influence sports-related 
injuries. As sexist norms pervade institutions and structures, health scholars 
Joanne Parsons, Stephanie Coen, and Sheree Bekker emphasize the importance 
of not presenting sex/gender as an inherent source of injury risk. Instead, they 
argue how one might better capture how environmental, material, and social  
conditions could make women more likely to experience and report injury.  
Taking these issues seriously enables scrutiny of how injury patterns are linked to  
gender norms around physical activity, the systematic underfunding of wom-
en’s sports compared to men’s sports, and other pressures athletes might experi-
ence, such as perceived competitive or financial stakes. Importantly, as Parsons 
and colleagues argue, “we cannot simply tell girls/women to ‘get stronger’ to 
reduce injury risk if society and the environment do not support those types 
of activities for everyone. Work in public health tells us that prevention efforts 
are most effective when broader society and cultural norms are targeted.”64 
Such an approach would attend to interpersonal relationships, social net-
works, and sport-specific conditions, which often sustain cultures of risk that 
encourage participants to play through injury and have both gendered and  
racialized contours.65

Accordingly, it is essential to better understand the practices and systems con-
tributing to rates of concussion, data collection, reporting, and treatment so that 
high-risk environments can be identified and changed. Despite signs that advo-
cates and researchers are looking for more holistic understandings and assessments 
of gender and TBI, much of the available population-level data does not provide  
the necessary information on the diversity of groups affected by brain trauma. The 
lack of data, in turn, contributes to reifying the centrality of differences between 
women and men while rendering other distinctions, like geographic disparities, 
racialized differences, and socioeconomic inequalities, seemingly irrelevant. Only 
one speaker at the 2017 NIH meeting of experts drew attention to these specific 
considerations and how this shortcoming meant researchers knew little about the 
social contours of risk, even as they claimed to identify TBI risk factors among 
individuals based on available data.
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Gendered data that does exist largely falls within binary divisions. The limited 
focus on concussions among intersex and transgender people persists, despite 
the growing visibility of their participation in sports and in the military, as well 
as evidence that transgender individuals are more likely to experience interper-
sonal violence than their cisgender counterparts.66 As with other calls to protect 
women under the guise that they are the weaker sex, gender diverse, nonbinary, 
and transgender people remain marginalized within gendered discussions of TBI.67 
The overall lack of data and analysis attending to differences among and between 
bodies prevents the possibility of accounting for variations that do not fit ideal 
types. Bodies “regularly run afoul of neat categorization,” as Pitts-Taylor argues. An  
ideal body “has to be recognized as such; it is not a real, living, enacting, or per-
ceiving body, but a construct.”68 In contrast, the mainstay of TBI research remains 
biomedical with a focus on binary sex/gender, the privileging of which can negate 
the range of intersectional considerations that can impact the prevalence of TBI.

TBI  BEYOND THE GAZE OF BINARY SEX/GENDER 

Significant questions remain regarding how interlocking systems of inequality and 
marginalization contribute to experiences of TBI. Although sociologists contend 
that social categories of difference, such as age, ethnicity, gender, and race, are 
more prominent in modern medicine, they are relatively emergent considerations 
in TBI research.69 Experts increasingly recognize the importance of these consid-
erations in their work. Tatyana Mollayeva and colleagues contend that sex and 
gender are generative of “intersecting” vulnerabilities to TBI, writing that “certain 
groups of men and women are more vulnerable to TBI than others, owing to the 
unique interactions between their biological, behavioral, social and cultural con-
ditions preceding injury and at the time of injury.”70 Research by Samira Omar, 
Stephanie Nixon, and Angela Colantonio documents systematic oversights in TBI 
research, noting that studies rarely attend to “sex, gender, and race . . . as demo-
graphic variables” let alone as interlocking systems that shape care pathways.71

In the absence of systematic investigation into these considerations, research on 
cisgender men points to patterns that demonstrate how racism can contribute to 
TBI risk. For example, analyses of men’s collision sports reveal that athletes from 
ethnic and racial minority backgrounds are often channeled into sport-specific 
positions that require greater levels of physical contact, which could contribute to 
higher rates of TBI.72 Research on health disparities also illustrates that racism and 
socioeconomic inequalities have a cumulative effect on mental and physical health 
outcomes. In the United States, the health threat posed by race-related discrimina-
tion “may be more systematic, insidious, and constant than other stressors.”73 In 
fact, public health research demonstrates that inequitable social forces manifest 
themselves in human bodies. This is especially the case within the stress para-
digm, where people who experience racial discrimination are thought to distinctly 
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experience “cumulative wear and tear on the body’s systems owing to repeated 
adaptation to stressors.”74 In short, racism contributes to health deterioration ear-
lier in life for Black people compared to their white counterparts. This observation 
aligns with sociological findings, which have detailed the continued failure to rec-
ognize and remedy how Black people, particularly Black women, have borne the 
brunt of systemic racism in US health care—a pattern that spans historical forms 
of dehumanization to contemporary practices of mistreatment.75

The limited TBI research attentive to these concerns points to disparities in 
health outcomes following injury.76 Despite observations of how racism uniquely 
contributes to and exacerbates health disparities, these discussions remain largely 
absent from the discourse of TBI among women, because the focus on “female 
TBI” prioritizes sex/gender—and sex more so than gender—as the primary lens 
for distinguishing differences in TBI-related symptoms and experiences. This focus 
reveals a classic intersectional dilemma: focusing on one axis of social difference 
tends to overlook and misrepresent the experiences of women of color, as they can 
experience forms of marginalization that exceed the scope of sex/gender.77

Attention to intersectionality and societal power is only beginning to take shape 
in TBI-related advocacy and research. Such studies have found that structural vio-
lence by institutions prevents women who have experienced domestic and family 
violence from receiving formal TBI diagnoses or treatment even though they have 
symptoms.78 Scientists, too, have begun to acknowledge the need for TBI studies 
to better address diverse, intersecting identities. As conveyed by a neuroscientist, 
the range of “gender effects on brain injury is underappreciated .  .  . So, the dis-
cussions I have in my lab, the discussions I have with all colleagues is, ‘Is gender 
binary?’ And the answer is, ‘Not a chance.’ Like we cannot put people into catego-
ries, and it goes well beyond gender as well.”79 Instead of offering more “categorical 
approaches” to studying TBI, he pointed to the need for greater recognition of 
diverse gender identities and racial backgrounds, particularly among groups who 
experience higher rates of violence.

These efforts reflect early steps toward developing more nuanced understand-
ings of how intersecting forms of marginalization come to shape and mediate 
experiences of TBI, as well as the level and quality of diagnosis and treatment that 
individuals receive. This focus departs from the more commonly used lens of sex 
difference and points to the dual roles of knowledge and nonknowledge. While 
research addressing sex difference can generate important forms of knowledge, its 
privileging can yield notable gaps related to the structural conditions that position 
certain groups as more likely to experience brain trauma than others. This includes 
important factors that public health scholars often frame as “social determinants 
of health,” a term that draws attention to how embedded inequalities yield dis-
proportionate health outcomes for populations that experience marginalization.80

Many TBI initiatives purport to close the knowledge gap between men and 
women, but they often fail to consider how multiple gaps—not simply one along 
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the lines of binary sex/gender—co-exist. They can miss an important opportunity 
to attend to the complex ways gender informs TBI and intersects with other social 
categories of difference, including their material effects on individual bodies and 
brains. There are opportunities, however, to expand the scope. Distinct from bio-
medical framings, there have been recent calls to amend social determinants of 
health frameworks, so they better capture how structural ableism, classism, rac-
ism, and sexism are root causes of health inequities. Such improvements would 
enable the centering of certain groups’ disproportionate exposure to violence.81 
The Female Brain Bank could also be used to support analyses that are not lim-
ited to sex difference, as recruitment efforts have encouraged a diverse sample 
of donors—although they face challenges in the United States, given the Trump 
administration’s orders to end diversity and inclusion initiatives in federally 
funded research. In the next chapter, we explore how advocates work to address 
TBI and its relationships to gendered forms of violence. We examine assump-
tions and tensions that emerge when making appeals to recognize and respond to  
partner-inflicted TBI as a social problem.
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A Hidden Epidemic at Home

Concussion crisis narratives, as we have illustrated throughout this book, often 
focus on sports, particularly men’s sports. Despite growing awareness of the risks 
associated with TBI, research remains primarily focused on sports, the military, 
and men. In chapter 5, we explored the growing interest in TBI among women ath-
letes. Relatively few studies, however, focus on TBI in relation to where women are 
most likely to endure violence: at home and at the hands of people they know—that 
is, until relatively recently. A 2022 New York Times Magazine article, “The Hidden 
Epidemic of Brain Injuries from Domestic Violence,” profiles experts advocating 
to raise awareness about TBI among women with histories of domestic violence.1 
The piece reflects on nearly twenty years of research in the United States by Eve 
M. Valera, an expert based at Harvard Medical School, stating, “Every year, hun-
dreds of concussions occur in the NFL; thousands occur in the military. Valera’s 
estimated number of annual brain injuries among survivors of domestic abuse: 
1.6 million.”2 Similarly, a 2023 Australian Broadcasting Corporation article cites 
“experts estimating up to 20 million women in the US sustain TBIs through part-
ner violence every year—11 to 12 times the number experienced by athletes and 
military personnel combined.”3

These figures bolster advocates’ claims that TBI from domestic violence is a 
significant issue, even though it receives limited public attention compared to 
sports TBI. According to Katherine Snedaker, the founder of PINK Concussions,  
an organization dedicated to raising awareness of and educating people about 
brain injury in women and girls, “If brain injury is the ‘invisible illness’ of our 
time, then within this invisible injury, women have been the invisible patients.”4 
Although many groups have argued for stronger responses to violence endured 
in private spaces, including the home, it is perhaps not surprising this form of 

A Hidden Epidemic at Home
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TBI has received little attention or funding. As concussion crisis narratives gained 
traction in Australia, Canada, and the United States over the course of the 2010s 
and early 2020s, we have observed advocates in each country work to center  
victim-survivors within understandings of TBI.5 To do so, they have attempted to 
build coalitions with different groups: other brain injury advocates, experts study-
ing TBI, and emergency management and law enforcement officials who are often 
first responders in cases of domestic and family violence. In a workshop dedicated 
to these issues, many scientists stated how “raising awareness is critical,” empha-
sizing the need to engage with and educate police and paramedics, judges, support 
staff, and victim-survivors to cultivate better understandings of TBI from partner-
inflicted violence.6

Although the intentions of building these coalitions is to effect positive 
change for victim-survivors with TBI, tensions and tradeoffs can emerge. This is 
especially the case in campaigns against domestic violence, a space that sociole-
gal scholar Jonathan Simon identifies as a clear instance of a movement pursuing  
social justice by turning to mechanisms of criminalization such as incar-
ceration and policing.7 This shift involves what sociologist Renee Shelby calls  
“fellow traveler discourses,” which are ways of thinking that accompany inter-
ventions aimed at social problems.8 When it comes to domestic and family 
violence, criminalization is a pervasive fellow traveler discourse, at least in the 
countries studied here. It is also difficult to evade. Even anti-violence responses 
that try to avoid criminalization practices can fail to consider how the inter-
sections of heteronormativity, racism, sexism, and socioeconomic inequalities 
shape domestic and family violence.9 In doing so, such responses can inadver-
tently uphold power imbalances and inequities.

Accordingly, anti-violence strategies are often not responsive to the distinct 
experiences of Black, Brown, and First Nations people. Such practices can invite 
carceral creep—a process through which criminalization and legal punishment 
come to shape responses to social problems—because they do not appreciate 
how state-sanctioned interventions often punish communities of color.10 Car-
ceral creep is not something that happens immediately. It involves, as abolitionist 
scholar Mimi Kim elaborates, “the incremental and often imperceptible advance 
of carceral forces,” including legal punishment, policing, and surveillance, into 
everyday life. Kim explains how processes of carceral creep have come to domi-
nate a feminist anti-violence movement that once mostly lacked the presence of 
law enforcement.11 This trend exemplifies how advocacy that fails to acknowl-
edge structural forces contributing to domestic and family violence can perpet-
uate additional forms of punishment and violence onto victim-survivors in the  
name of supporting them. This shortcoming especially impacts those already 
experiencing interlocking forms of oppression.

This chapter examines how appeals for greater visibility of TBI among victim-
survivors intersects with fellow traveler discourses from law, science, and social 
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services—all of which can enable carceral creep. While many advocates recognize 
that inequality affects victim-survivors, particularly between women and men, fel-
low traveler discourses often minimize the consideration of how power shapes 
agendas for social change and TBI responses. Specifically in this case, we illus-
trate how biomedical conceptions of TBI seep into framings of victim-survivors’ 
injuries and legal responses to them. In particular, we explore how law enforce-
ment approaches to domestic and family violence leak into advocacy efforts. 
These approaches can fail to support—and further victimize—Black, Brown, and 
First Nations women as well as queer and trans people, all of whom experience 
higher rates of intimate partner violence (IPV) than their white, heterosexual, and  
cisgender counterparts.12

ADVO CATING FOR REC O GNITION OF TBI  AMONG 
VICTIM-SURVIVORS OF D OMESTIC VIOLENCE

As we discussed in chapter 5, research on TBI and its symptoms reflects gen-
dered discrepancies. Medical historians Stephen Casper and Kelly O’Donnell have 
documented how the formal recognition of brain injury from domestic violence 
has primarily taken shape since 1990 after a woman with a long history of part-
ner abuse was diagnosed with CTE.13 The 1990s were also a period in which the 
criminalization of domestic violence expanded.14 Prior to that time, recognized 
symptoms among victim-survivors were often depicted as psychiatric issues, even 
though campaigns throughout the 1970s raised awareness of physical violence 
against women and TBI research on men highlighted long-term neurological 
effects of direct blows to the head.

Partner-inflicted TBI continues to receive less attention than TBI in men’s colli-
sion sports and the military. According to Michelle Fitts, an Australian researcher 
who has worked with Aboriginal and Torres Strait Islander communities on issues 
related to disability and TBI, despite the growing recognition of concussions and 
their harmful effects, there is limited media coverage or information “about women 
who’ve experienced concussion repeatedly as a result of violence. We need to raise 
the profile and visibility of head injury in relationships” and “educate the commu-
nity about the potential long-term harm and disability you can cause someone.”15 
In the United States, some have drawn direct comparisons with sports, charac-
terizing TBI in the NFL as “miniscule” by comparison, arguing that for “every 
NFL player that sustains a concussion, you could nearly fill an NFL stadium with 
IPV victims with probable concussion symptoms.”16 Others have described profes-
sional athletes as “the luckiest people in the world” compared to others with TBI: 
“the second you get a brain injury, boom, you’re yanked off the field” to prevent 
further injury and receive treatment.17 In short, the comparative lack of visibility 
and support for victim-survivors with TBI is emblematic of the stark inequalities 
underpinning the concussion crisis.
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Many advocacy efforts are built around proving how this form of TBI occurs 
at scale and has long-term health effects. Increasing scientific knowledge and 
literacy has been one such approach to providing this kind of evidence. A 2021 
report by experts concerned with female TBI and sex difference considered how 
science could support greater awareness of TBI resulting from interpersonal vio-
lence. The authors stress the need for better data and estimates of population-
level rates, more assessments of women’s neural, cognitive, psychological, and 
social functioning, better biomarkers for diagnosing TBI and understanding 
comorbidities, more research into chronic symptoms and disorders, and attention 
to the perceived needs of women with TBI.18 This work has not been limited to 
research; it has also involved cultivating cross-country networks, including, for 
example, through the creation of the Partner-Inflicted TBI Task Force by PINK  
Concussions in 2019.

Activists and researchers have built and maintained connections with other 
anti-violence campaigns. The Survivors of Abuse and Brain Injury through 
Research (SOAR) initiative in British Columbia, Canada, for instance, aims to 
support survivors of abuse who experience brain injury by bringing together the 
expertise of both social workers and TBI researchers.19 Similarly, Standing Cou-
rageous is a survivor-led nonprofit organization in the United States that works 
with researchers to provide education to frontline workers on how to respond 
to trauma and overlooked injuries from interpersonal violence, including brain 
injury and strangulation.20

These kinds of partnerships are often enabled by advocates, many of whom 
are women, working in professional roles that span anti-violence organizations, 
nonprofit management, and research. As such, many coalitions reflect a pattern 
of professionalization that is markedly different from the social movement ori-
gins of the battered women’s movement. This shift has given rise to an agenda 
primarily focused on providing services and treatment, which represents a 
noticeable departure from the “social change agenda” associated with the ori-
gins of the battered women’s movement.21 The trend toward professionalization 
maps onto a long-standing tension—namely, that the domestic violence move-
ment remains predominantly middle- to upper-middle class and white and so has 
failed to address interlocking issues of class and race, while still not collaborat-
ing meaningfully with Black, Brown, or First Nations communities to support  
transformative change.22

Professionalization is only one aspect of the dynamics shaping the domestic 
violence movement in North America. It is intertwined with neoliberal changes 
that have promoted individualized treatment and carceral creep.23 The partner-
ships supporting TBI advocacy are materializing in an era where carceral logics 
pervade mainstream anti-violence strategies. While civil society organizations 
mobilizing against domestic violence once selectively engaged with police, they 
now maintain sustained connections with criminal legal actors. These once distinct 
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domains have come to reflect hybrid arrangements that enable law enforcement 
approaches to significantly influence the activities of anti-violence coalitions.24 
Accordingly, feminist organizations engaging with state actors have contributed 
to what Kim describes as “the architecture undergirding the construction of the 
expanding punitive state.”25

These forces produce powerful fellow traveler discourses that TBI advocates 
negotiate, both consciously and unconsciously, in their attempts to effect change. 
Throughout our research we observed meetings of several North American anti-
violence professionals and TBI researchers involved in approaches for addressing 
brain injury among victim-survivors, including sessions on improving scientific 
knowledge, legal responses, and support services. During a 2020 meeting, a ses-
sion on survivor support services centered the health and well-being of women 
with histories of physical injury, trauma, and violence.26 At the same meeting, 
discussions of legal responses tended to focus more narrowly on law enforce-
ment, including the development of tools to help police better identify TBI when 
responding to domestic disputes and strategies for prosecution that use evidence 
of TBI to punish perpetrators of violence. In short, a focus on care emerged along-
side a preoccupation with punishment. Across these conversations, there was 
limited attention to the varying experiences of survivors of violence, experiences 
that shape whether or how they engage with—or are recognized by—the criminal 
legal system, emergency responders, and health services. The negative dimensions 
of these interactions can be stark for people whose identities are not cisgender, 
middle-class, or white.

People within anti-violence advocacy networks are not oblivious to these dif-
ferences as they affect Black women and women from culturally and linguistically 
diverse backgrounds. Some advocates for victim-survivors with TBI, including 
PINK Concussions, began formally acknowledging intersectional issues related 
to violence following the police killing of George Floyd, an unarmed Black man 
arrested by Minneapolis police for allegedly using a counterfeit twenty-dollar 
bill.27 Beyond the United States, Australia and Canada were also notable sites of 
protest highlighting how Floyd’s death exemplified the wider harms of police vio-
lence against Black and Brown communities. In both countries, these movements 
drew attention to how colonialism cannot be disentangled from violence against 
First Nations peoples—who remain among the groups disproportionately targeted 
by law enforcement and state violence.

The wider recognition of how colonialism and racism shape violence has not 
yet translated into TBI agendas. At a 2020 meeting we observed regarding partner-
inflicted TBI, some speakers acknowledged the need to account for intersectional 
concerns to enhance support for victim-survivors. In fact, it was noticeably more 
explicit than what we had seen when carrying out research for this book in the 
early and mid-2010s.28 This awareness, however, did not necessarily overcome or 
correct for the institutionalized frames through which many experts conceptualize 
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TBI. Their lenses reflected dominant approaches (discussed in chapters 2 and 5),  
which do not recognize racism as a structural influence on health and rates  
of violence.

Consider, for instance, one Native American expert’s commentary at the event. 
When asked to discuss partner-inflicted TBI before a predominantly white audi-
ence, she made explicit connections to structural violence, including the violence 
that institutions tasked with supporting victim-survivors can inflict. Structural 
violence captures the political and social conditions contributing to specific groups 
and people experiencing higher levels of bodily and psychological harms, includ-
ing, but not limited to, physical injuries.29 Her reflection emphasized patterns of 
gendered colonial violence instead of addressing specific requests to speak about 
brain injury among Indigenous women. Within her explanation, TBI emerged as 
a symptom of larger issues that required priority—such as the lack of meaningful 
action by Canadian and US governments in relation to missing and murdered 
Indigenous women, even though a Canadian inquiry presented findings that were 
acknowledged to amount to genocide.30 Rather than focusing on TBI-specific 
services, she expressed greater concern about how Indigenous communities did 
not have adequate health services, citing only a few Native American specialty 
nurses where she lives, even though the area is home to hundreds of thousands 
of Native American people. Importantly, her explanation made clear how the 
challenges of addressing violence and accessing healthcare services were inextri-
cably linked to the complicated relationships between First Nations peoples and  
settler-colonial governments.

This focus on structural dynamics diverges significantly from most TBI-
related advocacy, which is concerned with improving research on victim- 
survivors of domestic violence and enhancing service provision. An emphasis 
on structural violence aids in understanding intersectional patterns of TBI cap-
tured in the prevalence of interpersonal violence and the influence of structural 
and state violence underpinning them. For example, in Australia, where data 
indicates that First Nations women are sixty-nine times more likely to experi-
ence a head injury after being physically assaulted, there remains a lack of appro-
priate services for Aboriginal and Torres Strait Islander women, particularly in 
remote areas.31 Research led by Fitts traces systemic failures in providing care, 
documenting instances of these disparities materializing in practice: women not 
receiving referrals for neuropsychological assessment, patients who presented 
less severe symptoms not receiving follow-up communications, and the high 
turnover of staff affecting the overall ability to identify TBI.32 As Fitts and col-
leagues stress, addressing these issues requires First Nations women having a  
valued voice in the development of responses to guarantee adequate and  
long-term care. While improving research and supporting frontline staff are 
important measures, those recommendations alone would not address what  
are fundamentally structural inequities.
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Structural dimensions, however, are rarely central in discussions of TBI as a 
social problem. Instead, fellow traveler discourses, particularly those informed by 
law and science, often foreground understandings of TBI in relation to individual 
bodies. Institutional responses, in turn, tend to share this focus. This limitation 
reflects a critical observation made by other social scientists—namely, that scien-
tific claims about the brain carry over into other domains but fail to account for 
the ways science can perpetuate social inequalities.33 In the examples that follow, 
we examine how science and law become enrolled in TBI advocacy, often bringing 
with them beliefs and principles that negate the complexities of economic, gen-
der, and racial oppression. As these discourses have been recognized as sustaining 
carceral creep in the name of helping victim-survivors, we explore the distinct 
contours of these dynamics in relation to partner-inflicted TBI.

ADVANCING SCIENTIFIC UNDERSTANDINGS  
OF TBI  RESULTING FROM D OMESTIC VIOLENCE

As we have discussed in other chapters of this book, neuroscientific knowledge 
about sports and military TBI has been mobilized in advocacy for safer sports, 
support for veterans, and legal recourse for those experiencing the long-term 
consequences of repeated brain injury. Even as some critics have characterized 
this evidence base as inconclusive, the attention given to neuropathological 
studies of athletes’ and soldiers’ brains has been central to the formation of con-
cussion crisis narratives. In relation to domestic and family violence, TBI among 
victim-survivors is often understood as “a public health secret” in that it is, 
according to neuroscientist William Stewart, “remarkable that up to 30 percent 
of women may experience IPV over their lifetime, yet so little is understood. . . . 
Sadly, studies and pathology of IPV-related TBI are vanishingly small.”34 More-
over, estimates regarding the prevalence of brain injury among victim-survivors 
have limitations. Much of this research relies on small convenience data samples 
that are prone to biases and inconsistencies. Experts thus suggest that more 
robust epidemiological or longitudinal research would be more generalizable to 
a larger population.35

Despite these observations and continued efforts, science alone does not pro-
vide a complete or clear picture of the health risks or long-term disability burden 
of TBI among victim-survivors. As Stewart acknowledges, “At Glasgow, we have 
the largest archive of brain tissue for research globally,” which is about “25 percent 
to 30 percent female. Undoubtedly, we must have many cases of unrecognized 
IPV-related brain injury in our archive, but the stories remain hidden.”36 Bio-
medical research nonetheless remains a central pillar in calls for more robust data 
about TBI in women. Many such justifications evoke understandings of women  
as fundamentally different from men and represent women’s experiences of TBI as 
inherently distinct as well.
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The lack of attention paid to women with TBI, particularly those with histo-
ries of domestic and family violence, reflects gendered inequities. “We live in a 
patriarchal society and women are still second class,” Valera has stated publicly.  
“We aren’t given the same appreciation in science. Males, including in animal 
research, are studied far more than females.”37 The push for women in clinical trials 
and female subjects in preclinical research is one clear way that institutions have 
moved to address such disparities. When the US NIH Sex as a Biological Vari-
able policy introduced requirements to ensure that both sexes receive “adequate 
consideration” in preclinical biomedical research on animals, it built on assump-
tions that sex-balanced studies would support better health research for women.38 
However, as we outlined in chapter 5, such approaches to addressing inequity have 
other effects. They reinforce sex difference as a dominant mode of explaining TBI-
related findings at the expense of more complex, intersectional considerations  
of gender.

In response, scholars have worked to create better measures to assist with 
explaining gender’s impact on TBI rates and responses, including ways that aim 
to better account for the relationships between gender, interpersonal violence, 
and TBI.39 Although neuroscientists seek better ways of demonstrating how bio-
logical and social dimensions of the brain are “not separable but interlaced,” 
there still remains limited engagement with other formations of power that 
materialize along social categories of ability, ethnicity, gender, race, and sexual-
ity.40 Continued efforts to separate and distinguish sex and gender as research 
variables are one such outcome of this tension. Although intended to be more 
precise, they nonetheless reaffirm the binary constructions of gender and col-
lapse the intersection of multiple social forces under the universal category  
of gender.

Failing to capture these complexities has material effects for victim- 
survivors.41 As Kim writes regarding anti-violence campaigns, these dynamics 
have “masked the dramatically unequal impact of pro-criminalization policies”  
because campaigns and policies have focused on “white female victimiza-
tion while neglecting the consequences of criminalization on targeted and 
marginalized racial communities.”42 These insights illustrate how narrow sci-
entific and legal framings of domestic and family violence align in the way 
they negate the influence of structural violence rooted in entanglements of  
economic, gendered, and racial oppression. Instead, these framings elevate imagi
ned notions of homogenous victimhood that ignore how women do not share a  
universal experience.

In recent years, an active movement to better address the interrelations 
between gender and sex in TBI advocacy and research has emerged. A grow-
ing number of TBI experts have sought to explicitly consider how racism and 
sexism interact when considering partner-inflicted TBI. For example, in 2023, 
PINK Concussions conceded it had maintained a “lack of diversity, equity, and 
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inclusion in its formal leadership” and pledged to ensure its advocacy supports 
“women who have been systematically marginalized and traditionally unheard, 
including women of color, women in the LGBTQ+ community, and women in 
the criminal justice system.”43 The organization has sought to showcase research 
and interventions into the various forms of discrimination and vulnerability that 
victim-survivors often navigate, including economic precarity, housing insecu-
rity, and racism. These are factors that cannot be captured using binary con-
structs of gender and sex.44 While these statements acknowledge past failures 
and suggest a commitment to change, such recognition does not guarantee more 
equitable outcomes. Proclamations often fall short when efforts focus on TBI at 
the individual level and do not address structural barriers that are the outgrowth 
of deep-seated and historical inequalities.45

Gender-diverse people remain at the periphery of many such efforts. Over the 
course of our research, relatively few individuals acknowledged the particulari-
ties of partner-inflicted TBI among people who are not cisgender. Those who did  
draw on data regarding rates of violence to non-cisgender people called for greater 
focus on groups and identities overlooked in mainstream TBI discourse. For exam-
ple, when speaking on the nature of interpersonal violence, a practitioner work-
ing with brain injury-affected people acknowledged the prevalence of violence 
against women, while also sharing information about how First Nations women 
and transgender people are twice as likely as their white or cisgender counterparts 
to experience domestic violence over the course of their lives.46

In a similar vein, when addressing the limitations of research in a 2020 forum 
on TBI and domestic violence, a presenter raised targeted questions about the 
need to recognize “intersectional genders” and the forms of marginalization expe-
rienced by the wide range of people, including people of color, who identify as 
LGBTQIA+.47 This point, the presenter argued, was particularly relevant when 
considering the high rates of interpersonal and systemic violence targeting trans-
gender people. He then called for a better accounting of the spectrum of gendered 
identities and expressions that do not align with binary constructs associated with 
female/male categories. He affirmed that doing so would enhance both research 
and support services, especially because healthcare can be a discriminatory space 
for nonbinary, queer, and transgender people.

This recognition emerges in tension with scientific conventions that emphasize 
sex difference, which, as discussed in chapter 5, tacitly contribute to constructions 
of a universal female subject. Female TBI might draw attention to the prevalence of  
male-centric approaches to scientific research on TBI, but it does not aid in 
responding to the range of gendered social forces that shape domestic and fam-
ily violence. As biomedical research remains a dominant component of concus-
sion crisis narratives, it contributes to limited engagement with the powerful 
influence of structural violence on TBI rates. It also means advocates trying to 
raise awareness of partner-inflicted TBI must navigate the impact of such narrow 
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constructions in at least two capacities: in TBI research practice and in domestic 
violence movements.

FRONTLINE SERVICES AND THE CHALLENGES  
OF TBI  DIAGNOSIS  AMONG VICTIM-SURVIVORS

Frontline responses to domestic violence highlight how universalized ideas about 
women and victimhood contribute to practical shortcomings in response to part-
ner-inflicted TBI. These limitations begin with widely varying estimates of TBI 
rates among victim-survivors of domestic violence. Some research suggests that 
not even a quarter of domestic violence victim-survivors in emergency depart-
ments are identified as having TBI symptoms, despite evidence of physical harm.48 
This pattern contrasts with research highlighting significant rates of brain injury—
as high as 90 percent among women who seek emergency or support services 
after incidents of domestic violence.49 As a US-based epidemiologist explained, 
“30 to 74 percent, depending on the study, have found women to have a history 
of TBI. Other studies have looked at physical violence by an intimate partner, and 
around 90 percent involve some type of injury to the head or neck. . . . However, 
as I mentioned, there’s no current national-level prevalence estimates.”50 In fact, a 
2020 Government Accountability Office report acknowledges this lack of federal 
data and recommends improvements to data collection so that resources could be 
better channeled to address partner-inflicted TBI.51

This trend reflects an underlying concern expressed by experts: a lack of pro-
fessional training in TBI makes it difficult to identify the cause and nature of 
symptoms that victim-survivors present. Consider, for instance, how this pattern 
manifests itself in shelters and refuges intended to support victim-survivors of 
domestic and family violence. As Valera explains, “If you think of the resources 
shelters provide, they may have a social worker, a therapist, somebody with some 
legal experience. But there’s no neuro-rehab, no one’s thinking about anything like 
that.”52 Shelters are often not equipped to conduct formal screening for TBI, with 
staff likely to attribute symptoms to behavioral or psychological conditions, such 
as depression or trauma, instead of brain injury.53 These limitations make it dif-
ficult for support staff to differentiate TBI or postconcussion symptoms from, for 
example, post-traumatic stress related to violence. Similarly, in Australia and Can-
ada, many frontline workers and general physicians lack TBI-specific education 
or training. As Fitts has explained, these shortcomings contribute to symptoms 
being attributed to “mental health or drugs and alcohol or a combination of those 
things” without considering the possibility of brain injury.54

Specialist organizations such as Standing Courageous aim to fill this gap 
through consciousness-raising talks about domestic violence-related TBI and by 
training professionals such as first responders and police. Its mission is informed 
by the experiences of its founder, Paula Walters, whose TBI-related conditions 
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were diagnosed thirteen years after being caused by a violent partner. She not 
only had health consequences, including irritability, light and noise sensitiv-
ity, and memory loss, but she also suffered under the stress of financial debt and 
unemployment after losing her job as a paramedic.55 In addition to training, other 
suggestions focus on improving tools for first responders to identify symptoms 
of brain injury, including the use of on-site hand-held devices with eye-tracking 
technology that helps determine whether someone is concussed.56 Experts, includ-
ing Australian neuropathologist and founder of the Australian Sports Brain Bank 
Michael Buckland, have also emphasized the need to mainstream CTE screening 
to better understand and raise awareness of the long-term harms of physical vio-
lence, particularly when it is repeatedly inflicted by partners.57

Prioritizing these kinds of scientifically informed interventions is understand-
able given the challenges of diagnosing TBI in victim-survivors, but they do not 
necessarily mean appropriate services flow to those in need. In fact, the targeted 
focus on identifying TBI in individuals risks not engaging more deeply with the 
challenges presented by the systems and spaces that victim-survivors occupy. For 
example, there is ample analysis of how shelter rules can undermine women’s 
agency and psychological well-being, discriminate against women of color, and 
ostracize gender nonconforming, queer, and transgender people.58 Recognition 
of TBI arguably does little in these contexts without institutional and structural 
reform. In addition, technologies adopted in the hope of better identifying and 
helping victim-survivors, including those with TBI, do not overcome the well-
documented shortcomings of police approaches to domestic and family violence. 
Body cameras offer a case in point. Despite seeming to provide objective docu-
mentation of events, this evidence is still subject to interpretation. Authorities 
often perceive victim-survivors as suspect and unreliable if they deviate from ste-
reotypes associated with ideal victims. Research demonstrates that interpretations 
of video evidence often reify—instead of challenge—these subjective beliefs.59 
Collectively, these examples attest to the ways in which individualized interven-
tions alone are unlikely to benefit victim-survivors with (and without) TBI.

This pattern is concerning when considering how different victim-survivors 
interact with healthcare and criminal legal systems. For example, many First 
Nations women not only face higher rates of violence, including homicide, but 
also must navigate legal and social service responses that often compound—rather 
than address—these forms of violence. Fitts and colleagues’ work has shown how 
these effects deter Aboriginal women in Australia from reporting domestic and 
family violence, because, to quote one of her participants, “if there is any words 
that come from the woman that children were there, children are considered 
at risk and so they are taken.”60 Such risks reflect the material consequences of 
structural violence for victim-survivors, particularly if their identities and expe-
riences do not align with imagined notions of victimhood associated with mid-
dle-class, white women. It is these and other entanglements with criminal legal 
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systems that make reliance on formal institutions precarious—even perilous—for  
many victim-survivors.

While many advocates did not convey an appreciation of these intersections 
during our research, many would acknowledge funding limitations. This was espe-
cially of concern in the United States, where a downward trend in resourcing for 
domestic violence services has been documented in many states.61 To illustrate the 
need to better fund services, they often refer to successful interventions for victim-
survivors. The Domestic Violence Brain Injury Program at the Barrow Neurologi-
cal Institute in Phoenix, Arizona was the first program of its kind and was a highly 
praised example during our research—both within and beyond the United States. 
The program provides a multidisciplinary approach to concussion rehabilitation, 
accounting for distinct physiological afflictions associated with domestic violence, 
such as strangulation. Trained social workers provide additional support—for 
example, assistance with child custody, employment, and housing—and the pro-
gram fully covers treatment costs thanks in large part to philanthropic funding.

Only a few such programs have been piloted elsewhere, including one at a 
survivor-led antiviolence organization in Toronto, Ontario.62 According to the 
Barrow program’s medical director, Glynnis Zieman, these combined services 
are essential, because, to use her words, “I can give patients all kinds of explana-
tions for their migraines, but if they don’t know where they’re sleeping next week, 
their priority is somewhere else.”63 Despite its success, the Barrow model has not 
proliferated, which Zieman attributes to a lack of “in-house medical expertise or 
the funds to acquire it.” One limitation of evoking an isolated exemplar to follow, 
though, is that it leaves questions about how to overcome structural barriers. They 
include, but are not limited to, funding inadequacies and difficulties determining 
how to tailor services for the diverse needs of victim-survivors. Moreover, it is not 
easy to anticipate the prospective influence of fellow traveler discourses. As we 
show next, calls for legal recognition of partner-inflicted TBI offer some insight 
into the pervasive influence of carceral creep.

ADVO CACY FOR LEGAL REC O GNITION  
AND THE RISKS OF APPEALING FOR PUNISHMENT

Advocacy around partner-inflicted TBI is not limited to healthcare and service 
provision for victim-survivors. Law represents a resource and tool for responding 
to TBI. Even though many people who experience domestic and family violence 
do not report it to police, appeals to legal authority are not surprising: criminal-
ized logics have strongly influenced approaches to domestic violence, and family-
related conflict often involves legal complications, particularly if there are attempts 
to separate from a partner or if children are affected. Law, as an arena for address-
ing domestic and family violence-related harms, is not always straightforward or 
conducive to the needs of victimized people.
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While the punitive edge of law is commonly envisioned as targeting only 
those charged with abuse, it often affects victim-survivors by perpetuating fur-
ther victimization, particularly for people of color disproportionately criminal-
ized by these systems.64 These patterns demonstrate how the power of law reflects 
patriarchal values and relies on binary logic, which threatens to aggravate harms 
among groups facing other forms of social exclusion and marginalization.65  
Further, as disability studies scholars have documented, law is often complicit in 
committing injustices against people with disabilities—an observation that is par-
ticularly relevant for victim-survivors who suffer longer-term effects of TBI.66

During our research, law emerged as an influential fellow traveler discourse 
within TBI frameworks. It informed many framings of remedies for victim- 
survivors with TBI, although people who worked in the domestic and family 
violence sector tended to prioritize the need for improved service provision and 
support rather than engage in debates about law and punishment. In fact, some 
participants in the United States explicitly cited the devastating consequences 
of criminal legal proceedings for women they had worked with previously.67 In 
contrast, many TBI experts tended to both embrace and underestimate carceral 
creep. Their imaginings of law often upheld criminal punishments as strategies 
for addressing the harms of partner-inflicted TBI without fully appreciating the 
potential negative impacts of legally recognizing victim-survivors who have had 
multiple concussions.

One illustrative example comes from an observed discussion between experts 
about how to better convey the effects of sustained violence and repeated TBI in 
court proceedings. The conversation focused on how to apply research insights to 
document the needs of victim-survivors and ensure they received adequate legal 
protections. Some were surprised when one participant asked if there were poten-
tially unintended consequences for victim-survivors: could such evidence be used 
against the people this group had hoped to support?68 In response, at least one 
expert admitted she had assumed the legal recognition of brain damage would 
be good for women with histories of domestic violence. She and others conceded 
that such findings could serve as grounds for questioning whether a victim- 
survivor has sufficient cognition or capacity to care for children or maintain  
regular employment. In fact, such information could be used to prevent victim-
survivors from working in some professions.

Advocates have increasingly acknowledged this tension. While a diagnosis is 
often necessary for victim-survivors to be eligible for TBI-specific medical treat-
ment and rehabilitation, it may not have empowering effects, especially given the 
lack of resources for partner-inflicted TBI. A 2022 Globe and Mail piece captures 
this potential catch-22: “Without adequate services to direct women to, some 
experts believe that even informal brain injury diagnoses can be pointless—or 
even dangerous; for example, it could be weaponized against a woman during child 
custody proceedings.”69 Despite the inclination to imagine law as an important 
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arbiter of justice for victim-survivors, the history of the domestic violence move-
ment suggests the realities of legal practices yield highly variable outcomes.

Similar contradictions emerged around advocacy efforts aimed at improving 
law enforcement responses, as participants often negated how these partner-
ships come with the risk of state-sanctioned violence. In Phoenix, Arizona, for 
example, where the Barrow Domestic Violence Brain Injury Program is based, 
recent investigations into law enforcement officer misconduct have revealed how  
gender-based violence, including sexual assault, occurs with impunity despite com-
plaints.70 In other parts of North America, as well as Australia, expressed concerns 
about police brutality include forms of gender-based violence, including domestic 
and family violence, in addition to outcries about racial oppression.71 These move-
ments point to a deeper phenomenon in which criminal legal systems are normal-
ized as the response to domestic and family violence.72 These logics present state 
institutions as allies targeting individual perpetrators as the purveyors of violence, 
even though system responses are more likely to treat women and queer people 
of color, particularly Black women, as criminals rather than as victims. We revisit 
these themes in chapter 7, considering how state violence is a source of TBI-related 
harms, as evinced in Australian cases of Indigenous deaths in police custody. In 
relation to concerns about partner-inflicted TBI, the limitations of law enforcement 
responses to domestic and family violence were largely absent.

Instead, proposed reforms to police practice focused primarily on improving 
the recognition of TBI among victim-survivors. Although well-intended, these 
expressions conveyed foundational assumptions that law enforcement officials 
would perceive women with partner-inflicted TBI as victims. Testimonials of 
victim-survivors who have navigated institutional responses to partner-inflicted 
TBI illuminate more complicated dynamics, some of which have featured in PINK 
Concussions’ advocacy efforts. In one such statement, a participant explained that 
even though she had been hospitalized,

not a single person, other than the ambulance driver who was with my husband 
standing at the end of ambulance, asked me, “Did your husband do this to you?” Not 
a single person looked at me and said, “Hmm, something’s not right here about what 
this woman came into the hospital with.” So, I need you guys to think outside of the 
box . . . I have never had any treatment to this time, and so that’s what I really need 
for you guys to do in the future.73

Her explanation depicts how institutions charged with caring for patients are not 
necessarily responsive to victim-survivors’ circumstances. It also highlights barri-
ers to disclosing domestic violence to healthcare practitioners, including fears that 
medical personnel would not understand or respond to violence appropriately and 
that a perpetrator (in this case, her husband) would retaliate if he were to find out.74

Her observation nonetheless puts the onus on institutions to find solutions. 
Developing such responses, as scholars of violence against women convincingly 
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argue, cannot be limited to strategies that focus on individual acts of physical  
violence.75 It requires naming and addressing patriarchal structures that  
foster violence and how such violence also includes nonphysical dimensions. 
Focusing on technological interventions that aim to improve first responders’ con-
cussion diagnoses—for example, eye-tracking devices—do not target such struc-
tures or recognize the multifaceted nature of violence affecting victim-survivors. 
In fact, technologies intended to collect evidence of domestic violence harms can 
be used to stand in for the voices of victim-survivors in court—even when those 
survivors want to disengage from criminal legal proceedings.76 Such data, particu-
larly when interpreted by law enforcement officials, can be understood as more 
credible and trustworthy than accounts made by the women who experienced the  
violence firsthand. These problems should serve as cautionary examples for 
responses to partner-inflicted TBI. While the acknowledgement of cognitive 
impairment may help in explaining a victim-survivor’s behavior and circum-
stances, it can also serve as grounds to undermine their agency.

The underappreciation of structural inequities emerges in some advocates’ 
calls for more punitive approaches to partner-inflicted TBI. In prioritizing legal 
forms of punishment, such recommendations reflect an embrace of what scholars 
describe as carceral feminism. Carceral feminism, as feminist sociologist Elizabeth 
Bernstein explains, entails the overreliance on criminal legal systems like police 
and prisons to advance feminist goals, such as addressing partner-inflicted vio-
lence.77 Appeals to cite TBI in criminal sentencing is one prominent example of 
this approach. With many US states increasingly recognizing strangulation as a 
distinct criminal offence, experts have considered the benefits of affording TBI 
similar status. Given the nature and complexity of TBI and its effects, the need 
for persuasive medical testimony and evidence is a major concern. In one such 
discussion, experts contemplated several proposals: from creating specialty exams 
for medical practitioners to implementing a forensic system that would store bio-
marker data.78 They speculated on the challenges of obtaining a conviction for 
partner-inflicted TBI, which included how to draft TBI-specific statutes, how 
to develop reliable yet affordable medical tests, how to train law enforcement to 
recognize TBI, and how to ensure that the timing and severity of a TBI could  
be documented.

During our research, many well-meaning participants in North America would 
often frame these efforts as a partnership in which legal and scientific experts 
could work together to enhance the formal recognition of the harms perpetrated 
by men who abuse their partners. While this is an understandable goal given the 
widespread failures to meaningfully address domestic and family violence, such 
strategies follow a longstanding pattern of pushing for criminal punishment in 
the name of protecting victim-survivors. Yet these kinds of approaches should not 
be prioritized over others that could, for instance, assist in alleviating economic 
and housing challenges that make it difficult for victim-survivors to leave abusive 
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relationships.79 In contrast, many Australian experts working in this area demon-
strated a clearer awareness that punitive responses do not guarantee resources for 
victim-survivors—and that law enforcement responses would not always lead to 
supportive pathways, especially for Indigenous women with TBI. If anything, they 
understood further revictimization through criminal legal processes can involve 
apathetic or harmful responses from police, as well as discrimination by health, 
housing, and legal institutions. In short, advocacy concerned primarily with pun-
ishment negates how many victim-survivors endure forms of violence beyond that 
which is inflicted by partners.

C ONCLUSION

The growing recognition of partner-inflicted TBI reflects ongoing challenges in 
responding to domestic and family violence. Although the increased acknowl-
edgement of intersecting axes of oppression suggests promise for developing 
responses tailored for the diverse needs of victim-survivors, fellow traveler dis-
courses can sustain forms of gender essentialism and undermine these efforts.  
In this case, the privileging of sex difference and biomedical research discussed in  
chapter 5 means much of the evidence base on TBI among women does not cap-
ture interlocking systems of inequality. In addition, many proposals for institu-
tional interventions can evoke narrow conceptions of how legal, medical, and 
social services respond to partner-inflicted TBI. For example, a notable number 
of North American participants focused on how systems should support victims 
without necessarily acknowledging the differential practices that occur in cases of 
domestic and family violence. Given how government support has contributed to 
embedding law enforcement approaches within domestic violence responses, it is 
perhaps unsurprising that many appeals for funding do not question the value of 
criminal legal practices.

These conditions undermine critical engagement with how interlocking for-
mations of oppression shape domestic and family violence. The resulting situa-
tion showcases a well-established intersectional dilemma: that the recognition of 
only one axis of oppression (in this case, gender) fails to adequately capture and 
respond to the systems of domination that victim-survivors experience.80 Gen-
der oppression is not isolated from ableism, classism, heteronormativity, and 
racism; they are entangled. These entanglements become visible when account-
ing for the varying experiences of victim-survivors, particularly those who are 
not middle-class or white. In practice, failing to recognize those differences can 
harm groups whose experiences cannot be captured by a singular focus on gen-
der. This trend contributes to the carceral creep exemplified by the US domestic  
violence movement.

In relation to partner-inflicted TBI advocacy, an embrace of specific notions of 
victimhood may offer promising rhetoric for raising awareness of the patriarchal 
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norms in TBI research and response, but it does not necessarily translate into 
comprehensive action that benefits victim-survivors. For example, proposed sen-
tencing enhancements for partner-inflicted TBI focus on individualized forms of 
violence, not the broader patterns of violence that victim-survivors experience, 
including through criminal legal systems. The emphasis on punishment can direct 
attention and resources away from the need for structurally attuned responses that 
support victim-survivors more holistically and address violence more widely in 
society. As we have traced in other chapters of this book, the linkages between 
masculinity and violence are not limited to the actions of individuals. They are 
socially embedded. Embracing criminalized logics leaves little space for counter-
acting the deeper connections between masculinity and violence, including those 
expressed in spaces of law and policing. Thus, in the next chapter, we explore 
state violence as an overlooked and underappreciated force within concussion  
crisis discourses.
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From Criminal Minds  
to Deviant Brains

In 2017, at the age of twenty-seven, former NFL star Aaron Hernandez died by  
suicide in his prison cell. He was two years into a life sentence without parole 
for the murder of Odin Lloyd. Within six months of Hernandez’s death, neuro
scientists from Boston University announced he had been diagnosed with CTE. In 
a press conference, Ann McKee, the neuropathologist whose work has been central 
to understanding CTE, announced that Hernandez had Stage III CTE (with Stage 
IV being the most severe). His brain, she explained, represented the most extreme 
case of the disease her lab had observed in a person under the age of forty-six. 
Throughout her presentation, brain images flashed on the large projector screen 
behind her, displaying slides that juxtaposed Hernandez’s atrophied, discolored 
brain tissue with the larger, healthier brain of a normal twenty-seven-year-old (see  
fig. 5, page 39). As we explained in chapter 2, the comparative images provided a 
visual basis for non-expert audiences to see the magnitude of a CTE diagnosis. 
They enabled an explanatory connection between Hernandez’s deviant behav-
ior in life and the deviance observed in his brain. Their presentation reinforces 
the significance of McKee’s claims, which seemed to verify speculations about  
Hernandez’s actions in life: although he had been a standout American football 
player at the University of Florida and as a member of the New England Patriots, 
Hernandez was often perceived as “a ticking time bomb.”1

Many media representations of Hernandez had drawn heavily on racialized 
tropes, depicting him as a “thug” who lacked self-control over his criminalistic 
tendencies.2 The brain images emerged as a different way to make sense of his 
deviance. As McKee highlighted the severe degeneration specific to the brain’s 
frontal lobes, she described how these regions are “very important for decision-
making, judgment, and cognition.”3 Although she stated that she could not confirm 
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whether the damage was the cause of Hernandez’s violent actions, McKee stated 
that individuals with CTE of the same severity would have “difficulty with impulse 
control, decision-making, inhibition of impulses for aggression, emotional vola-
tility, [and] rage behaviors.”4 With no evidence of other brain diseases, such as 
Alzheimer’s, every aspect of the analysis conducted by McKee and her colleagues 
uncovered what she described as “classic CTE.”5

This brain-focused narrative would carry over into public commentaries on 
Aaron Hernandez’s life and death. In addition to news media, Hernandez’s story 
was the subject of a popular 2020 Netflix true crime series, Killer Inside: The Mind 
of Aaron Hernandez. The production suggested that CTE exacerbated an inherent 
deviance in Hernandez that manifested as violence after he spent years wrestling 
with his closeted homosexuality in a notoriously homophobic football culture.6 
CTE has since emerged as the suspected cause of other violent acts by former 
professional collision sports athletes, including former NFL player Phillip Adams, 
who killed six people before taking his own life in 2021 and who was later diag-
nosed with Stage II CTE.7 We consider these and similar cases as representative 
of the “CTE defense,” an explanation for criminal actions that frames CTE as an 
uncontrollable condition that can cause violent behaviors.

These kinds of causal explanations for acts of violence misdirect focus away 
from social problems contributing to crime and deviance. By locating the source 
of violence in the brain, these accounts stifle engagement with complex societal 
issues related to violence, which are informed by inequality, marginalization, and 
trauma. In attributing the source of deviance to the body rather than society, these 
explanations negate how social inequities, institutions, and structures shape mani-
festations of crime and deviance.

Aaron Hernandez emerged as a unique case where American football-related 
CTE was proposed as the cause of his violent behavior, which had been previously 
attributed to his character flaws. Connections between TBI and crime, however, 
are more common than this discourse insinuates. There are disproportionately 
high rates of TBI among criminalized persons in the United States, a population 
in which nonwhite and poor people are overrepresented. Estimates for rates of 
TBI among criminalized people range between 25 percent and 87 percent (ver-
sus 8 percent in the general population).8 Research also suggests high rates of 
TBI among incarcerated people.9 Similarly, people experiencing homelessness or 
housing insecurity are ten times more likely to experience moderate or severe TBI 
than the general population, with self-report data indicating higher rates of poor 
“physical and mental health, higher suicidality and suicide risk, memory concerns, 
and increased health service use and criminal justice involvement.”10 Yet, in con-
trast to high-profile evocations of the CTE defense, there remains little recogni-
tion of these trends within and beyond legal systems. There is even less scrutiny  
of the societal forms of violence that contribute to these groups experiencing TBI 
at such rates.
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In this chapter, we explore these disparities, looking at how TBI-related afflic-
tions have been treated differentially by law and state authorities. To illustrate, we 
draw from research carried out across our research sites, first focusing on US dis-
courses proclaiming how the CTE defense can change legal practices, then high-
lighting connections between brain injury and state violence observed in both 
Australia and the United States, and finally reflecting on legal challenges related 
to compensation for TBI-related injuries, which have been most pronounced in 
the United States. Across these examples, legal documents, media narratives, and 
scholarly research provide an archive of how damaged brains have been assessed 
and understood. Taken together, they facilitate closer scrutiny of how law becomes 
intertwined with other forms of oppression and structural violence. Racism, in 
particular, comes to the fore.

Scholars have explained how law does not simply interact with violence; it is 
a field built on violence.11 Law does not seek to end violence; it harnesses and 
controls its distribution. In some legal cases, like that of Hernandez, connections 
between TBI and crime are visible, discussed, and debated as part of the concussion 
crisis discourse. In other circumstances, such as when the state mobilizes violence 
against people—for example, through law enforcement—public recognition of  
these harms is often invisible or framed as separate from concussion crisis rheto-
ric. This selective recognition of TBI in relation to crime and deviance is reflective 
of law’s capacity to channel and shape violence. These processes, both overt and 
implicit, communicate values and understandings not just about TBI but about 
different social groups. As sociologist Oliver Rollins has noted in relation to the 
wider influence of neurobiological knowledge, the discourse contributes to shap-
ing explanations of how brain function contributes to the likelihood of actions that 
are understood as normal or violent.12 Here, we examine how law, including the 
violence it wields, informs what—and how—injured brains become enrolled in 
and excluded in discussions of violence within concussion crisis narratives.

THE RISE OF THE CTE DEFENSE

As we elaborate in chapter 2, scientific definitions typically describe CTE as a neu-
rodegenerative condition associated with repeated exposure to TBI. Although the 
capacity to connect CTE pathology to lived symptoms is still developing, existing 
work has observed that individuals diagnosed with CTE can exhibit noticeable 
cognitive and emotional decline, as well as problems with aggression and impulse 
control, before their death.13 The CTE defense connects two causal logics: that 
repetitive head impacts sustained through sports produce measurable brain dam-
age and that this brain damage can provoke criminal actions. As Hernandez’s 
crimes were connected to his CTE diagnosis following McKee’s announcement, 
the postmortem framings of his wrongdoings exemplify these connections. In fact, 
Hernandez’s attorney, Jose Baez, has since expressed regret for not introducing  
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arguments around CTE during the murder trials, stating that, in hindsight, he had 
witnessed Hernandez display many behaviors linked to CTE.14

Law professors Amy Dillard and Lisa Tucker concur that such an approach 
might have made a difference. In a New York Times editorial, published under the 
provocative headline, “Is CTE a Defense for Murder?”, they argue that information 
about the behavioral manifestations of CTE could have swayed the jury’s thinking 
in Hernandez’s murder trial.15 Their commentary questions whether Hernandez 
should have been held responsible for his actions when CTE is known to compro-
mise a person’s cognitive and emotional state. They conclude: “We now know there 
was substantial evidence that Mr. Hernandez should not have been convicted of 
first-degree murder. Given the conclusive diagnosis of Stage III CTE, it is likely 
that a lifetime of playing football—not Mr. Hernandez’s will—was to blame.” Their 
reasoning suggests that CTE is grounds for recognizing the accused’s incapacity 
for self-control. Like the insanity defense, this would require expert witnesses to 
establish (or refute) a defendant’s diminished capacity or responsibility.

CTE has yet to be deployed successfully as a legal defense, but the articula-
tion of the CTE defense has nonetheless informed cultural imaginings of criminal, 
particularly violent, behavior. Immediately after Hernandez’s death, and months 
before McKee’s formal diagnosis, journalists speculated about how a future CTE 
diagnosis might change his status under the law.16 They also posed questions about 
whether lawyers would incorporate CTE into their defense of Kellen Winslow Jr., 
a former NFL player convicted of kidnapping, rape, and sexual assault. Although 
Winslow was thirty-five years old and had not been formally diagnosed with 
CTE, the notion that brain damage could contribute to reduced mental capac-
ity informed media coverage of his trial.17 Commentators considered the viability  
of this legal strategy for Winslow through direct comparisons with Hernandez,  
and they presented both men’s crimes as particularly egregious and lacking  
in self-control.

Evoking CTE in this way offers a neuroscientific explanation for spectacular 
forms of violence. Consider, for example, ex-NFL player Phillip Adams, who killed 
six people and died by a self-inflicted shotgun wound. Family members quoted 
in the media indicated that his “mental health degraded fast and [was] terribly 
bad” prior to his death, demonstrating “‘extremely concerning’ signs of mental 
illness, including an escalating temper and personal hygiene neglect.”18 The fam-
ily’s statement about his postmortem CTE diagnosis conveyed an appreciation for 
obtaining a “better understanding of the mental turmoil that Phillip was dealing 
with during the last moments of his life.” They elaborated on how he had sought 
assistance but to no avail:

After going through medical records from his football career, we do know that he 
was desperately seeking help from the NFL but was denied all claims due to his 
inability to remember things and to handle seemingly simple tasks such as traveling 
hours away to see doctors and going through extensive evaluations.19
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Despite a history of documented concussions during his professional career, 
Adams was not eligible for compensation as part of the NFL settlement because he 
had not retired by 2014.20

These observations, while centered on making sense of violence committed by 
former professional American football players, reflect a wider shift in understand-
ings of the brain. Beyond questions of legal adjudication and culpability, neurosci-
ence and neuropathology have gained traction as explanations for various social 
problems, including crime and violence. This logic, which has been referred to as 
neurocriminology, locates the basis for deviant behavior inside the brain so that 
criminal actions can be explained as matters of neurological dysfunction.21 Along 
these lines, the focus on Hernandez’s brain effectively recoded his crimes, reposi-
tioning him as a victim of violence in addition to being a perpetrator of crime. As 
this notion of victimhood informed assertions that Hernandez should not be held 
fully responsible for his violent actions, his damaged brain also became physical 
evidence that could implicate institutions, such as the NFL and NCAA, as failing 
to protect him from the harms of football.22

Yet there are pitfalls to such neurocriminological reasoning. The CTE defense 
constructs neurological explanations for crime, which gloss over the behavioral, 
environmental, and social processes surrounding violent acts.23 Athletes’ relation-
ships with violence are manifestations of more than brain dysfunction: they can 
be shaped by involvement in sports cultures, the status and privileges that often 
accompany athletic careers, possible histories of trauma and exploitation, or expe-
riences of discrimination and social marginalization. Neurocriminology, however, 
sidesteps investigation into the complex confluence of biographical and societal 
considerations that shape behaviors. It approaches violence as something perpe-
trated by individuals, ignoring how structural inequalities create conditions for 
interpersonal violence. In chapter 1, we explored how sports violence is a mul-
tidimensional phenomenon involving media spectacles, political economic rela-
tions, and social values that materialize through the damage inflicted on athletes’ 
bodies. Common neurocriminological accounts, in contrast, do not conceptualize 
sports violence beyond the accumulation of trauma in athletes’ brains. By locating 
deviance in the brain, such explanations lose sight of how behaviors, even those 
associated with CTE, are not isolated from the social conditions that influence ath-
letes’ relationships with violence. Importantly, the CTE defense does not reckon 
with contradictions between the celebration of athletes’ aggression on the field and 
their unsettling acts of violence away from their sport.

Despite the perceived potential of the CTE defense for holding powerful 
institutions to account, its limitations hinder such efforts. Since this particular 
defense relies on establishing neurobiological links between TBI, CTE, and devi-
ant behavior, it is susceptible to familiar arguments that refute causal connections 
by citing scientific uncertainty or the intricacies of athletes’ lives. For instance, 
NFL spokesperson Joe Lockhart affirmed that Hernandez’s “personal story is 
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complex. It doesn’t lend itself to simple answers.”24 While such statements point 
to the legitimate problems with using CTE as the sole explanation for acts of vio-
lence, they also support the manufacture of doubt around the connection between 
football and brain damage.25 Neurocriminological reasoning can thus help orga-
nizations disavow culpability because its impression of straightforward causality 
can be undermined by questioning CTE’s connection to collision sports. In the 
Hernandez story and similar cases, the CTE defense overlooks how the institu-
tion of American football—dominated by the NFL and the NCAA—impacts play-
ers’ lives beyond the harm inflicted on their bodies and brains. As players must 
navigate a sports culture that rewards masculine aggression and celebrates vio-
lence, the physical toll of a football career is intertwined with players’ embodiment  
of the sport’s cultural values. The focus on neurobiological causation draws atten-
tion away from the role of sports organizations in shaping athletes’ dispositions 
and overall well-being including, but not limited to, brain trauma.

These observations point to tensions within practices of law and science. The 
law may present science as a category of knowledge characterized by factual cer-
tainty, but scientific findings are often questioned or challenged during legal pro-
ceedings.26 The credibility of science is not taken for granted in court; its claims 
are subject to critical scrutiny through proceedings.27 Building a criminal defense 
around the incapacitating effects of TBI or CTE requires navigating the interpreta-
tive logics of law, not simply making assertations of fact. Classist, gendered, and 
racialized beliefs can also come to bear on how scientific findings and other evi-
dence are assessed across criminal legal systems. Discriminatory assumptions can 
prevent many people who experience TBI from having their injuries recognized 
when they encounter law or other forms of state authority. As we discuss in the 
pages that follow, power relationships often foreclose the possibility of identifying 
the consequences of brain damage in certain people and can perpetuate forms of 
violence in doing so.

THE NONREC O GNITION OF BR AIN TR AUMA  
AS VIOLENCE 

Although the Aaron Hernandez story may appear to be a distinctive case link-
ing TBI and deviance, data on wider patterns of brain injury among incarcerated 
persons suggest otherwise. What makes the Hernandez story unique is not neces-
sarily his criminalization but his athletic success. Indeed, two trends are notable 
when comparing estimated rates of TBI among incarcerated persons to the general 
population: (1) that justice-involved people—who are disproportionately Black, 
Brown, Indigenous, and poor—experience higher rates of TBI; and (2) that their 
exposure to violence can be nearly ten times greater over their life course.28 While 
researchers have not established a “direct causal relationship” between criminal 
legal involvement and TBI, they have observed a connection between rates of 
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brain injury and exposure to violence.29 These rates, particularly as they correlate 
with incarceration, are imprints of violence beyond acts inflicted by individuals; 
they reflect how state and structural violence harm certain types of bodies more 
than others.

Common conceptions of violence tend to focus on acts of crime and inter-
personal violence. They often overlook enactments of state violence, which can  
be perpetrated by government or state institutions and include acts of police  
brutality, or violence and self-harm occurring under the direct supervision of  
state systems. As sociologist Aaron Roussell and colleagues explain, the state “is 
the unnamed elephant in the room” within assessments of crime and violence.30 
State violence is particularly hard to pin down. Current and historical crime mea-
sures rarely capture the impact of state violence and conceal how certain popula-
tions are at “elevated risk for violence from civilians and the state.”31

In recent years, though, the actions of state agents, particularly law enforce-
ment, have received greater public attention—and in concrete ways. Consider, 
for instance, the impact of bystander video recordings showing the killing of 
George Floyd, an unarmed Black man arrested by Minneapolis police for alleg-
edly using a counterfeit twenty-dollar bill, and of Eric Garner, a Black man 
whom police attempted to arrest on suspicion of selling individual cigarettes 
without tax stamps. These deaths prompted significant social mobilization 
and sparked protests nationally and globally. Both men experienced lethal 
forms of neck compression—Floyd owing to an officer’s knee on his neck and 
Garner owing to a prohibited chokehold—as they repeated their last words,  
“I can’t breathe.”

These and other killings have raised awareness about not only connections 
between racism and police brutality, but also the use of chokeholds specifically. 
Chokeholds, a term often used to capture two use-of-force tactics (chokeholds 
and carotid holds), can block someone’s breathing or slow blood flow to the brain 
to render the person unconscious. They can result in significant brain damage. 
This observation, following George Floyd’s death, prompted some neurologists to 
refute suggestions that law enforcement can safely use these techniques, stating 
any such claims are “simply false.”32 Pressure to change use-of-force policies has 
induced a notable uptick in curtailing or prohibiting chokeholds in many North 
American jurisdictions, despite legal challenges by police unions.33 The US Depart-
ment of Justice announced a ban on their use in 2021 (except in cases where deadly 
force is authorized); the Royal Canadian Mounted Police, however, continues to  
allow their use, even though the federal government in Ottawa called for an end  
to these practices.34 Despite being a substantial shift in policy, the progress on 
chokeholds reflects the impact of focusing on individualized notions of law 
enforcement violence. This focus negates how police brutality is a structural phe-
nomenon and not simply violence committed by rogue police officers acting out 
their own racial hostilities.35



From Criminal Minds to Deviant Brains        117

Critics have expressed cautionary warnings about narrowly targeted inter-
ventions that focus on monitoring and controlling individual officers’ behavior. 
Research shows that reforms to curb or deter violence such as body cameras do 
not address structures that enable state violence. Criminologist Katheryn Russell-
Brown highlights the unintended consequences of embracing these technologies: 
the evidence they collect often stands in for the voices of communities that experi-
ence high levels of police violence.36 This move, although often done to increase 
police accountability, demonstrates governments’ continued disregard of commu-
nity proposals to counter such violence. Recordings of police violence have not led 
to structural changes but instead re-entrench social inequalities. While the online 
circulation of these videos creates space for the collective witnessing of police vio-
lence, it also means that affected communities can be retraumatized through the 
broadcasting of harms suffered by their own people.37 These images and videos, 
particularly police body camera footage, have also become digital commodities 
that increase website traffic and generate revenue for internet users and plat-
forms.38 In this way, visibility has not meant accountability—or even meaning-
ful recognition of the multifaceted harms caused by police violence.39 Instead, it 
creates new modes of trauma for communities already managing various forms  
of violence.

Against this backdrop, it is perhaps not surprising that groups who dispropor-
tionately bear the brunt of state violence remain disconnected from concussion 
crisis narratives, even as experts increasingly frame police violence as a “public 
health crisis” and call for greater investment in community-centered approaches 
to safety and security.40 When brain injury is recognized among these groups, 
responses obscure how these individuals are more likely to experience both inter-
personal and state violence. For example, as we discussed in chapter 6, advocates 
have suggested using knowledge about TBI among victims of domestic and family 
violence to strengthen mechanisms for punishment or to ensure the incarceration 
of perpetrators. Doing so risks creating further exposure to trauma and violence 
through the criminal legal system and may not guarantee appropriate support or 
resources for victim-survivors. Proposals to acknowledge the harms of domestic 
and family violence through legally binding TBI-sentencing enhancements, which 
would use evidence of TBI to pursue harsher sentences, serve as a case in point. 
In practice, prioritizing legal punishment requires victim-survivors’ engagement 
with the police, which can result in them experiencing forms of revictimization 
and may not deliver the legal outcomes they desire. Focusing primarily on sen-
tencing enhancements not only negates victim-survivors’ needs, but also risks dis-
regarding the impacts of interpersonal and state violence on the lives of people, 
including women and children, in abusive situations.

The complexity of responding to overlapping patterns of violence becomes 
clear in instances when the state has failed people who have experienced TBI in its 
custody. Consider, for example, the fifty-five-year-old Yorta Yorta woman Tanya 
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Day.41 Day is one of the hundreds of Indigenous persons who have died in Aus-
tralian jails and detention facilities since 1991, when the Royal Commission into 
Aboriginal Deaths in Custody issued its final report and made 339 recommenda-
tions to prevent such deaths.42 In December 2017, Day fell asleep on a train travel-
ing to Melbourne. Instead of reaching her destination, she was detained by police 
and sustained a TBI later that evening while confined to a prison cell. She died  
seventeen days later in a Melbourne hospital.43 Day was arrested for public drunk-
enness after the conductor called police to assist with managing an “unruly”  
passenger; her legs had allegedly blocked the aisle while she slept. After being 
awakened by police, Day was transferred to a prison for a four-hour “sobering 
up” period, during which she fell a total of five times, hitting her head on the 
cell wall. Despite protocols to physically check on detainees every thirty minutes, 
police returned hours later to find Day appearing unwell, with a large bruise on 
her forehead.44 An ambulance arrived an hour later and transported Day to a local 
hospital. A scan revealed bleeding on her brain because her head hit the wall while 
in police custody. Day was then airlifted to a larger hospital, where she was admit-
ted for surgery and later died.

The coroner’s inquiry indicated that Day’s death resulted from a “left cerebral 
haemorrhage of traumatic origin” and “was clearly preventable had she not been 
arrested and taken into custody.”45 The coroner, Caitlin English, acknowledged the 
family’s request to consider whether Day’s death was the result of negligent man-
slaughter and whether systemic racism was an attributable cause—making it the 
first Australian investigation into a death in custody to acknowledge racism in this 
way. English’s assessment stopped short of attributing the death to systemic racism 
but did not deny the role of “unconscious bias” in Day’s death. English specifically 
highlighted how Day’s arrest for public drunkenness compared to the treatment of 
a non-Indigenous woman who was also found intoxicated on a train the same day. 
The other woman was taken home and did not receive a fine.

English also described the conductor’s “decision to consider [Day] unruly and 
to call police in preference to other options was influenced by her Aboriginal-
ity,” citing that Day was the “only sleeping passenger he has ever called police 
to remove from the train, although he comes across three sleeping passengers a 
week.”46 She reported that the officers responsible for Day’s arrest had not adhered 
to police policies and protocols, failing to treat her “with dignity and human-
ity” as required by the state’s human rights charter.47 English found that “an  
indictable offence may have been committed,” as the evidence suggested officers 
had not adequately attended to Day’s health or safety while she was in custody.48 
Months later, however, the police announced they would not pursue charges 
against the officers. Their decision prompted criticisms about the government’s 
failure to address police impunity.

The circumstances of Day’s death point to a longer-standing set of issues related 
to police violence. Day’s family expressed such concerns when responding to the 
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decision not to pursue charges: “In the last 30 years, hundreds of Aboriginal peo-
ple . . . have died at the hands of the police, yet no police officer has ever been held 
criminally responsible. Aboriginal people will keep dying in custody until the legal 
system changes and police are held accountable.”49 While the state government 
has not embraced Indigenous calls for broader community-led reforms,50 it has 
decriminalized public drunkenness, which was one of the recommendations from 
the Royal Commission into Aboriginal Deaths in Custody. Decriminalization 
alone, however, does not acknowledge the deeper patterns of structural violence 
that underpin this offence and its enforcement. As Gomeroi legal scholar Amanda 
Whittaker explains, public drunkenness is a “highly discretionary” and “highly 
racialized offense” in Australia; nearly a third of people incarcerated for public 
order offenses are of Aboriginal or Torres Strait Islander heritage.51

Similarly, Aboriginal and Torres Strait Islander peoples make up 32 percent 
of the average daily population incarcerated in Australia despite being only 3 
percent of the overall population.52 Experts have traced this pattern as intercon-
nected with experiences of abuse and trauma.53 State violence often exacerbates 
these conditions by selectively recognizing them. For example, an analysis of coro-
ners’ inquests over nearly thirty years reveals that police have rarely recognized 
or protected women, particularly Indigenous women, as victims of interpersonal 
violence. Police have instead dismissed women’s health and safety concerns while 
sometimes scorning them when doing so.54 Medical professionals have directed 
women experiencing violence, including those in states of mental crisis, to carceral 
settings rather than culturally appropriate care and treatment facilities. Coroners’ 
reports reveal evidence of trauma from domestic and family violence, systemic 
racism, and grief from the loss of loved ones. The causes of physical injuries like 
TBI cannot be disentangled from these conditions.

In highlighting patterns among women who have died in custody, there is  
a tendency to focus on the individual characteristics associated with criminaliza-
tion, incarceration, and death. Yet such an emphasis distracts from how inequi-
table systems frame these women as “criminal,” “disturbed,” and “sick” in the first 
place.55 Such characterizations have been used to reinforce perceptions of Black 
and Indigenous peoples as inherently deviant or susceptible to violence. Formal 
explanations of Indigenous deaths in custody can reproduce underlying assump-
tions and judgments that critical race and feminist scholar Sherene Razack has 
described in depth—that is, medicalized explanations can represent the dead per-
son as “an inherently sick body” who was “responsible for [their] own demise.”56 
This framing reflects the shortcomings of using death rates as indicators of racial 
inequality without also accounting for the impacts of systemic racism in shaping 
these disparities. 

These limitations extend to broader health concerns. Indigenous health experts 
Chelsea Watego, a Munanjahli and South Sea Islander woman, and Lisa J. Whop, a 
Goemulgal person of the Wagadagam tribe of Mabuiag Island in the Torres Strait, 
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warn that an over-emphasis on individual characteristics “risks perpetuating 
racialized imaginings of Indigenous peoples as ‘destined to die’.”57 They highlight 
the consequences of health professionals’ inclination to cite behavioral explana-
tions for Aboriginal and Torres Strait Islander health outcomes. In other words, 
such explanations minimize how health and legal systems perpetuate racial vio-
lence that contributes to illness, injury, and death.58 This tendency directs attention 
away from how institutions inflict structural violence and enable it to persist.

TBI among Indigenous peoples is a case in point. Keeping with the Austra-
lian context, studies highlight assault as a key cause of TBI among Aboriginal and 
Torres Strait Islander peoples, a trend that is notably higher compared to non-
Indigenous peoples.59 Available data suggests Aboriginal and Torres Strait Islander 
peoples living in central, southern, and western parts of the country are up to 
twenty times more likely than non-Indigenous persons to be admitted to hospital  
for a brain injury, with estimates pointing to TBI rates double those of non- 
Indigenous persons.60 Some researchers, including Marcia Langton, a distin-
guished professor of Yiman and Bidjara heritage, have explained how these  
disparities reflect the stressors managed by Indigenous peoples including “poor 
housing and overcrowding, financial difficulties and unemployment” but also 
“intergenerational trauma.”61 She and others acknowledge these experiences are 
inextricably linked to historical and structural inequalities that persist in Australia.

These connections manifest themselves in patterns of brain injury. Studies 
show how high rates of TBI are linked to forms of intergenerational trauma like 
those experienced by many Aboriginal and Torres Strait Islander communities.62 
Despite these trends, service providers often fail to identify TBI among Indigenous 
peoples. This concern is compounded in rural and remote areas with limited access 
to specialist treatment for brain injuries. These patterns represent a system of geo-
graphic healthcare inequity that is etched and shaped by structural violence.63 This 
is violence that, in keeping with sociologist Johan Galtung’s observations, leaves 
“marks not only on the human body but also on the mind and the spirit.”64 Such 
violence becomes justified—or at least understood as not wrong—through insti-
tutionalized healthcare practices.

Structural violence has direct implications for Indigenous peoples’ health,  
particularly regarding their interactions with institutions such as the police. 
During the COVID-19 pandemic, thousands of people in Australia joined mass 
gatherings to denounce racial profiling and police brutality in Australia and glob-
ally. They called for action to curb Aboriginal and Torres Strait Islander deaths 
in custody and expressed support for the Black Lives Matter movement. Despite 
these efforts, Indigenous adults and minors continue to sustain injuries during 
encounters with law enforcement. In 2022, for instance, the hospitalization of 
a teenage Indigenous boy who sustained a TBI during an arrest in New South 
Wales received national media coverage.65 TBI among Aboriginal and Torres Strait 
Islander peoples are usually only diagnosed—that is, if they are diagnosed—after 
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they are engaged by the criminal legal system as perpetrators or victim-survivors 
of violence.66 In addition, authorities often misidentify brain injury symptoms as 
signs of drug and alcohol consumption, which increases the likelihood of injured 
people becoming subject to criminal legal processes instead of receiving medical 
care—let alone participating in culturally appropriate preventative measures.67

These responses to brain trauma reflect structural violence affecting the health 
of Aboriginal and Torres Strait Islander peoples. The systemic inequalities illus-
trate Ruth Wilson Gilmore’s argument that racism instigates premature death 
among targeted groups. First Nations advocates and health experts have called for 
approaches that recognize and work to redress racist systems. One such approach, 
Indigenist Health Humanities, foregrounds Indigenous sovereignty in health con-
texts and attends to “how race operates in the everyday, from birth to death.”68 
Unveiling racism’s tangled relationship with structural violence remains a persis-
tent challenge, which we discuss next in relation to compensation claims related 
to TBI.

R ACIALIZING BR AINS AS DEVIANT FROM THE NORM

Outcomes of high-profile lawsuits illustrate how racism can influence how inju-
ries are assessed and how brains are understood. After the NFL reached a billion- 
dollar settlement with retired players experiencing long-term effects of TBI,  
questions about discrepancies in payouts emerged, even as awards had been 
capped at a maximum of five million dollars per player. In 2020, two former  
players, Kevin Henry and Najeh Davenport, accused the NFL of discriminating 
against Black players seeking compensation through the process established by the 
settlement.69 Their lawsuit asserted that medical assessments relied on “a discrimi-
natory testing regime,” where doctors would apply different standards for Black and 
white players.70 This approach made it harder for Black applicants to demonstrate 
they suffered severe enough cognitive impairment to qualify for compensation. 
Henry and Davenport’s case, in turn, exposed embedded forms of scientific racism 
within assessments made about individual brains and their cognitive function.

Henry and Davenport, both Black men who played professionally for the Pitts-
burgh Steelers, alleged that race-based adjustments to their neurocognitive test 
scores resulted in their ineligibility for dementia-related payments. At that time, 
retired players had received around 720 million US dollars for neurocognitive 
problems, including more than three hundred million dollars for dementia. More 
than two-thirds of the approximately three thousand dementia-related claims, 
however, had been denied, often because the NFL challenged them.71 Davenport 
and Henry alleged:

Black former players are automatically assumed (through a statistical manipulation 
called “race-norming”) to have started with worse cognitive functioning than white 
former players. As a result, if a Black former player and a white former player receive 
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the exact same raw scores on a battery of tests designed to measure their current 
cognitive functioning, the Black player is presumed to have suffered less impairment, 
and he is therefore less likely to qualify for compensation.72

This assertion is troubling given that most NFL retirees are Black.73 As anthropolo-
gists Tracie Canada and Chelsey R. Carter explain, the application of race norming 
in this context reflects an embedded notion of race as “a binary, biological con-
cept.” It assumes that distinctions between white and nonwhite bodies and brains 
are “not only existent, but quantifiable.”74 In addition to these neuropsychological 
tools relying on an inaccurate construction of race, their use provides grounds for 
denying Black athletes compensation to which they would otherwise have been 
entitled from the NFL—an organization that relies on a business model that prof-
ited from their injuries.75

Beyond the NFL compensation claims process, race norming is a practice in 
neuropsychology that seeks to account for historical trends showing Black peo-
ple may have lower average scores on cognitive tests than white people do. The 
rationale for creating these lower benchmark scores is to prevent Black people 
from being subject to overdiagnosis of cognitive impairment. While race norm-
ing attempts to adjust for racial biases within cognitive tests, it does not elimi-
nate them. Instead, it creates scientific categories that serve as proxies for more 
complicated patterns of social difference. This process can result in misinterpreta-
tions, suggesting that neuropsychological commonalities reflect “genetic or cul-
tural homogeneity” across an identified group.76 By design, race norming glosses 
over the diversity of experiences within racialized groups and can thus perpetuate 
sweeping generalizations about inherent differences between races.

As part of the NFL settlement, race norming had a key place within the assess-
ments of dementia claims by creating a different baseline measure for Black claim-
ants’ cognitive function. Testing focused on skills across five elements: “complex 
attention/processing speed, executive functioning, language, learning and mem-
ory, and visual perception.”77 A player with a notable decline in two of these areas 
would be entitled to an award, the assessment of which was made in relation to 
three categories of neurocognitive impairments (levels 1.0, 1.5, 2.0). An example 
documented by the Associated Press illustrates how the adjusted scoring worked:

One player’s raw score of 19 for “letter-number sequencing” in the processing section 
was adjusted using “race-norming” and became 42 for whites and 46 for Blacks. The 
raw score of 15 for naming animals in the language section became a 35 for whites 
and 41 for Blacks. And the raw score of 51 for “block design” in the visual percep-
tion section became a 53 for whites but 60 for Blacks. Taking the 24 scores together, 
either a white or Black player would have scored low enough to reach the settlement’s 
1.5-level of early dementia in “processing speed.” However, in the language section, 
the scores would have qualified a white man for a 2.0-level, or moderate, dementia 
finding—but shown no impairment for Blacks. Overall, the scores would result in a 
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1.5-level dementia award for whites—but nothing for Blacks. Those awards average 
more than $400,000 but can reach $1.5 million for men under 45, while 2.0-level 
dementia yields an average payout of more than $600,000 but can reach $3 million.78

Players classified as 1.0-level would not qualify for compensation. 
Race norming led to tangible differences in award assessments because it 

upheld whiteness as the normative default. Brains of Black players were treated 
as inherently deviant from that norm and thus evaluated differently. They were 
assumed to have inferior baseline cognitive capacities compared to white players. 
The adjusted norms meant that Black players had to demonstrate more significant 
cognitive impairment to qualify for a comparable award. Henry and Davenport’s 
complaint emphasized that, without the application of race norming, their scores 
warranted compensation. 

The resulting media attention around these seemingly overt racial inequities 
prompted four US lawmakers to write to NFL commissioner Roger Goodell. In 
expressing concerns that the assessment process violated equal protection require-
ments, the letter stated:

If these allegations are true . . . the algorithm used to modify the results of your cog-
nitive evaluations appear to have the effect of denying Black players—a historically 
disadvantaged and legally protected group—compensation to which they would oth-
erwise be entitled. This would raise serious questions about the NFL’s commitment to 
racial justice and compliance with the Federal law that mandates equal protection.79

In a technical sense, race norming translates social difference into neuropsycho-
logical categories. Yet the comments from these four US congressmen highlight 
how the practice is inextricably linked to structural inequities recognized as dis-
criminatory before the law. In drawing attention to this form of racism, their state-
ment also reflects how the relationship between race and racism has changed with 
the rise of computational methods and algorithmic analysis. Calculations were 
designed around an inaccurate conception of race as a fixed attribute to be univer-
sally applied to people from certain social groups. They were set up as if whiteness 
represents a neuropsychological norm from which other racial groups deviate.80

A judge dismissed Henry and Davenport’s lawsuit in 2021, ordering media-
tion as the avenue for resolution.81 The widespread criticism of the NFL, how-
ever, prompted the league to stop this specific use of race norming. Even so, the 
NFL concussion-related awards underscore broader concerns around the misuse 
of race in medicine and science. As the public outcry around the claims made by 
Henry and Davenport played out in the media, a letter published in Science called 
on the NIH to address the misguided tendency to analyze race categories as if they 
are indicators of inherent differences.82 The focus on race, the authors contended, 
fails to attend to how racism reflects and interacts with environmental, social, and 
structural disparities, which are key drivers of poorer health outcomes for Black 
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and Indigenous peoples, as well as for many other people racialized as nonwhite.  
By using the category of race to stand in for cultural, educational, and socio
economic experiences, the NFL’s baseline for measuring neurocognitive damage 
was a misleading representation of differences between groups of players.

The NFL’s use of race norming demonstrates the very real consequences of 
misrepresenting observed discrepancies in brain health and function. As soci-
ologist Victoria Pitts-Taylor argues, neuroscience is often applied to correct ineq-
uitable health or social outcomes among groups experiencing multiple forms of 
marginalization, as if the roots of these problems are neurobiological rather than 
social in nature.83 Referring to this tendency as biosocial determinism, she argues 
that such explanations ignore how social structures create inequality and instead 
propose that inequalities are products of inherent biological features.84 In this 
example, scientific practices built on the assumption of Black brains being devi-
ant from a white norm—itself an outgrowth of anti-Black sentiments—served to 
justify inequities that materialized through legal practices surrounding workplace  
compensation claims.

The discrepancies in concussion-related NFL compensation awards attest that 
science can reinforce deceptively inaccurate notions of race, especially as they 
articulate assumptions of whiteness as normality. The downstream effects reso-
nate with criticisms of neurocriminology, as both forms of knowledge produc-
tion look inside the brain and body for explanations of deviance and, in doing so, 
“simultaneously produce ignorance regarding the social.”85 This particular use of 
race norming upholds racial inequities by maintaining formations of structural 
violence. These patterns and practices exemplify concerns about conceptions of 
scientific neutrality in the face of systemic health injustices. The veneer of neutral-
ity hides how scientific institutions typically avoid investigating state-sanctioned 
violence and oppression, even though such examinations could thoroughly reveal  
and explain the origins of health inequities.86 Instead, the belief in neutral objec-
tivity provides a smokescreen for science’s lack of engagement with structural 
violence and its implicit entrenchment of whiteness as normatively superior. 
Addressing these and other forms of structural violence across health systems is 
an essential project that encompasses, but also surpasses, questions about TBI.

TR ACING IMPRINT S OF VIOLENCE  
ON BR AINS AND B ODIES

This chapter has explored how racialized power asymmetries underpin the selec-
tive recognition of TBI-related harms. In discussing examples spanning health and 
law, we have sought to trace how violence affects TBI in different ways. Violence 
in this instance is not limited to individual acts or experiences; it includes struc-
tural manifestations enacted through institutions, often in ways beyond physical 
force. Narrow formulations of neurocriminological arguments, the prevalence of 
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systemic racism within criminal legal practices, the maintenance of racial and geo-
graphic health inequities, and the use of racially biased scientific categories are 
indeed forms of violence that produce disparities in TBI outcomes. Most concus-
sion crisis narratives fail to consider how these dimensions of structural violence 
shape TBI rates and experiences. The examples presented in this chapter illustrate 
how concussion crisis discourses also neglect many groups with high rates of TBI 
or examine the structural conditions contributing to these harms.

In pointing to these patterns, we offer two sets of insights. The first is a reminder 
that explanations presenting deviant behaviors as originating in the brain often 
serve to depoliticize crime and violence. In other words, the framing of deviance 
as manifested in the body often directs attention away from how institutions both 
enable and enact violence. Second, the recognition of CTE and TBI poses poten-
tially complicated challenges for advocates and experts. Their diagnosis might be 
an indicator of violence’s imprints, but they—and the proposals to address them—
are nonetheless subject to interpretative processes that do not necessarily escape 
classist, gendered, and racist norms. Accordingly, explanations of scientifically 
observed phenomena can still evoke and rely on implicit assumptions about social 
categories of difference. When these beliefs are accepted as fact, they can incor-
rectly represent health inequities as outcomes of inherent attributes rather than as 
entanglements of biological and societal circumstances. Having foregrounded the 
impact of structural forces, we conclude this book by reflecting on how concus-
sion crisis narratives direct attention away from important social conditions that 
contribute to inequality and violence. We then explain how critical social sciences 
can support efforts to recalibrate TBI-related agendas to support health equity.
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Epilogue

We completed this book in late 2024, a time when high-profile concussion crisis 
events remained a regular part of the news cycle. In the United States, an analy-
sis by Ann McKee, director of the Boston University CTE Center, had showed 
evidence of TBI in a US Army reservist who had committed a mass shooting 
in Maine that killed eighteen people and injured many more. McKee’s findings 
suggested that brain trauma could have contributed to the reservist’s behav-
ior changes in the ten months prior to the shooting.1 ESPN had recently pub-
lished an article questioning “how fears about CTE and football outpaced what 
researchers actually know.”2 There were limited actions undertaken in response 
to the Australian Government Senate Inquiry into Concussions and Repeated 
Head Trauma in Contact Sports, even though a growing number of collision 
sports athletes cited concussion as their primary reason for retiring. In Canada, 
Chris Simon, former NHL enforcer and member of Michipicoten First Nation in 
Northern Ontario, had died by suicide at the age of fifty-two. Simon’s family sub-
sequently expressed their belief that his suicide was linked to CTE.3 The NHL, 
however, continued to deny any connection between the disease and a career in 
professional hockey.

After over a decade of research, we find ourselves struck that concussion cri-
sis narratives haven’t changed that much. Like stories surrounding the deaths of 
NFL players Jovan Belcher (2012) and Aaron Hernandez (2017), histories of brain 
trauma are still proposed as biological explanations for men’s acts of violence. 
Concerns about CTE in collision sports remain clouded by claims that media 
distort scientific facts in sensationalized stories about the disease. Athlete deaths 
and CTE diagnoses continue to evoke public sympathy while many sports orga-
nizations attempt to sidestep accountability. Despite government hearings, the 
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self-regulation of TBI in sports often leaves athletes to deliberate whether extend-
ing their career is worth jeopardizing their neurological health.

At the time of writing, other instances of brain trauma have still not received 
the same kind of mainstream attention as sports TBI does, particularly in relation 
to victim-survivors of violence caused by partners and state agents, such as law 
enforcement. As we discussed in chapter 4, military servicemembers, too, express 
frustration regarding the lack of support for the polytrauma they have experienced 
in their roles as state agents, even though they continue to manage the effects daily. 
To paraphrase a former combat veteran we spoke to during our research:

I don’t know what’s going on. I can’t get answers at the VA. I get nothing, because  
they don’t care. I had my second TBI more than six years ago and still have issues. They  
found bleeding [on my brain] years after. I can’t remember why I walk somewhere. I 
get headaches. But I get nothing from the VA. . . . I always had a [short] fuse, but now 
I can’t control it like I used to. I rage over little things. . . . I just get pushed around at 
the VA. They do nothing. I hear some drugs work. I can’t really find anything on the 
internet. If something could give me even one percent relief from this, it’d be worth 
it. I don’t want to be an Aaron Hernandez, but I can see how it happens.4

Despite efforts to develop better medical interventions for TBI and related forms 
of trauma, many of the people we spoke to described how the systems for deliver-
ing such services did not enable access to treatment. Instead, they often felt many 
clinicians misunderstood or disbelieved their descriptions of their symptoms.

Although it has been more than a decade since the concussion crisis discourse 
took hold in the United States, certain men’s bodies and brains remain central to 
narratives about TBI. Calls to include women and girls, both as sports partici-
pants and as survivors of violence, are more visible, but they emerge primarily as 
punctuated examples of how they receive little attention compared to men. People 
who endure state and structural violence are largely absent—except in cases where 
TBI is linked to exceptional acts of male violence, such as the Maine mass killing. 
Even then, those cases are framed as individual instances of violence connected 
to pathology in the brain, with limited recognition of the societal conditions that 
contribute to them.

Despite growing awareness of TBI-related harms, including connections to 
CTE, nonknowledge remains significant in shaping concussion crisis rheto-
ric and TBI responses. As sociologist Rene Almeling explains, nonknowledge 
is not simply a lack of biomedical research on certain topics; it reflects cultural 
and social processes that support the development of deep knowledge in some 
areas while producing knowledge gaps in others.5 Within concussion crisis 
debates, nonknowledge manifests in claims that frame the science around TBI’s 
effects as unsettled and insufficient for justifying action beyond incremental 
measures to protect the brain. More broadly, the dominant focus on biomedical 
knowledge has reproduced scientific gender biases and contributed to a lack of  
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knowledge regarding women and TBI. It also impacts the relative absence of 
research on a range of societal considerations shaping TBI, including inequities 
that materialize along social categories of difference, such as ethnicity, gender, 
geographic location, and race. In short, nonknowledge is a key element of nar-
ratives that continue to privilege collision sports and men’s bodies and brains—
despite the prevalence of TBI far exceeding sports-related concussion.

The centrality of men’s collision sports in concussion crisis discourses con-
tributes to narrow understandings of TBI. This constrained conception of TBI 
illustrates how popular culture, including sports, influence social problems. In 
the 1980s, prominent sociolegal scholar Stewart Macauley argued how sports con-
stitute a powerful domain of legal culture that shapes foundational beliefs about 
authority and societal rules, even though people rarely recognize its influence in 
everyday life.6 Acknowledging the importance of this observation, we conclude 
by emphasizing that concussion crisis discourses convey not only important mes-
sages about sports and TBI, but also implicit assumptions about bodies, brains, 
and injury. Our hope is to encourage continued critical engagement with ques-
tions of structural violence and brain injury, which public health scholar Daniel 
Goldberg has emphasized in relation to sports TBI.7 Here, we contend that such 
queries should not be limited to sports and popular culture; rather, they should be 
understood as starting points for scrutinizing larger patterns of violence in society.

C ONSTRUCTIONS OF THE C ONCUSSION CRISIS

Throughout Violent Impacts, we have analyzed how biomedicine and collision 
sports profoundly shape popular imaginings of the concussion crisis, at least in the 
countries we have studied here—Australia, Canada, and the United States. Notions 
of a concussion crisis that first materialized in the context of sports remain central, 
even as specific narratives point to advances in research or highlight TBI in other 
domains. As TBI has been most visible within the violent spectacles of men’s col-
lision sports, the concussion crisis is grafted to a domain of social activity where 
violence is expected and often celebrated. Despite greater acknowledgement of 
sports TBI among children and women in recent years, understandings of these 
injuries still tend to reference the default experiences of men.

The strength of the public association between TBI and sports has kept other 
forms of violence out of conversations that aim to respond to the concussion cri-
sis. The emergence of collision sports as the cultural and scientific touchstone for 
understanding TBI has established the parameters for conceptualizing these inju-
ries: they are understood primarily as isolated events framed in terms of linear, 
cause-and-effect relationships, which are typically studied using the tools of neu-
roscience and sports science. Sociological concerns sometimes inform concussion 
crisis narratives. They consider athlete suicides or off-the-field violence, corporate 
conflicts of interest, and the connections between gender norms and concussion 
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reporting, yet these issues have been largely subsumed by scientific logics that 
stopped short of examining the social forces contributing to these problems. Per-
haps most influential among these developments, at least in terms of response, 
is how sports have normalized the construction of TBI as something that can be 
managed through medical, rule-based, and technological interventions. Impor-
tantly, this understanding of TBI has made calls to drastically reduce or eliminate 
violent collisions in sports seem extreme or unnecessary. The dominance of this 
approach, which includes interventions that are not applicable beyond specific 
sport contexts, forecloses deeper engagement with the structural violence behind 
TBI in everyday life.

Throughout Violent Impacts, we have highlighted how biomedicine and neu-
roscience are positioned as the primary—and sometimes exclusive—sources of 
knowledge about TBI. This dominance carries over into the development of solu-
tions to the societal problem of this so-called invisible injury. Biomedical framings 
of TBI construct definitive knowledge as emerging from microscopic exploration of  
neurobiology and impacts of biomechanical forces. They contribute to making the 
brain the presumed site of intervention to treat TBI, whether it be through medical 
or other technoscientific capacities. Claims about scientific uncertainty entrench 
the reliance on biomedicine rather than opening these conversations to different 
forms of knowledge and analysis that consider how cultural and structural condi-
tions shape brain injury and trauma. Privileging a biomedical approach threatens 
to foreclose opportunities to advance health equity for more populations affected  
by TBI.

In this book, we have questioned the accepted inclination toward biomedical 
knowledge by illustrating the valuable insights that come from adopting an analyt-
ical lens attentive to power and inequality. Each chapter has shown how the con-
cussion crisis reflects a wider assemblage of bodies, economies, and values than 
what is currently captured by neuroscientific approaches to TBI. We have empha-
sized the need to examine the underlying social conditions that not only make 
repetitive brain trauma possible but also more likely for some groups compared 
to others—and not just among athletes. Chapters 1 through 3 analyze how sports 
influence concussion crisis discourses and research agendas. Chapters 4 through 7 
illustrate the people and practices that are not captured in most public imaginings 
of the concussion crisis. Across these chapters, we point to how patriarchal norms, 
political economy, and racism contribute to the overall inattention to the violence 
that causes many instances of TBI. We hope the pages of this book showcase the 
value of looking at TBI beyond biomedical lenses and thinking creatively about 
how to bridge neuroscientific and sociological concerns.

We reiterate this approach in considering explanations of CTE, which tend to 
frame the disease as a neurological outcome of repeated impacts to the head. In 
contrast, CTE is better understood as the embodiment of social conditions that 
make repeated hits to the head possible: economic incentives, gender norms, 
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political investments, racial hierarchies, scientific knowledge, and societal values. 
These forces can materialize in sports that normalize head impacts as part of com-
petitions and games, and they could be targeted to make structural changes to aid 
in preventing TBI from happening in the first place. The most extensive TBI and 
CTE prevention strategies would involve unmaking this assemblage: addressing 
economic inequalities that incentivize participation in collision sports, creating 
rigorous processes of informed consent to play sports with high exposure to TBI, 
providing more thorough media coverage of TBI that draws critical attention to 
sports violence and its potentially negative effects, and conducting transparent 
TBI research that better manages conflicts of interest.

This focus would depart significantly from the narrow neuroscientific framing 
of CTE causation that constructs tau as an agent that operates within the brain 
independent of social context. Socially attuned research need not replace biomedi-
cine. It can complement existing efforts to diagnose CTE in living people and to 
develop pharmaceutical treatments to stop or reverse the accumulation of abnor-
mal tau.8 A socially oriented research agenda can help explain why TBI happens 
in different contexts while informing cultural changes to help prevent TBI. Bio-
medicine cannot achieve this alone because it does not have the analytical tools to 
center and address certain groups’ disproportionate exposure to violence.

TBI  AS A SYMPTOM OF INEQUALIT Y  
AND STRUCTUR AL VIOLENCE

We have presented critical analyses of biomedicine in Violent Impacts not to 
debunk neuroscientific contributions but to highlight their limitations and pro-
pose methods for addressing these shortcomings. Responses to TBI would benefit 
from efforts that focus on the social determinants of health and how embedded 
inequalities result in disproportionate health outcomes for populations that expe-
rience forms of marginalization and oppression.9 A key dimension of such work 
entails making the role of social forces—and their complicated nature—visible. 
Amid calls for enhancing social determinants of health frameworks to better cap-
ture how ableism, classism, racism, and sexism are causes of health inequities,10 we 
have written this book to showcase how critical traditions in the humanities, law, 
and social sciences can support public health efforts. Specifically, we highlight how 
critical race theory, feminist studies, and science and technology studies (STS) 
offer tools for understanding and targeting the complexities of interlocking forma-
tions of marginalization and oppression.

In pointing to the importance of considering societal inequities from critical 
vantage points, we have pursued two interrelated aims in this book: (1) to illustrate 
how gendered and racialized social forces contribute to popular representations 
of TBI captured in concussion crisis discourse, and (2) to show how these power 
relationships direct attention away from many forms of TBI resulting from state 
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and structural violence. Structural violence in this case captures the societal con-
figurations that render certain individuals and groups more likely to experience 
harm—in short, making them more prone to injury and undermining their qual-
ity of life. In a foundational sense, structural violence is integrally linked to institu-
tions and social structures that enable interlocking systems of oppression. Thus, 
Violent Impacts has not only traced how gendered norms around violence make 
certain men’s experiences of TBI more visible than others in society; the book has 
also explored how racialized inequities contribute to the likelihood of TBI and  
its recognition.

Overall, our aim has been not to isolate the causes for why and how men and 
women from different backgrounds sustain TBI; rather, it has been to draw on 
lived experiences to illustrate the myriad ways through which TBI is a symptom 
of structural violence that disproportionately targets certain segments of society. 
While experts have drawn attention to gender disparities in TBI agendas, there 
remains limited scrutiny of racism and its influence on TBI discourse, rates, and 
research. Our analysis of racism highlights how high-profile US collision sports 
may prominently showcase non-white athletes in ways that increase their expo-
sure to TBI. Further, as demonstrated in the NFL concussion settlement, racism 
also contributes to the unfair treatment and compensation for their injuries. 

Just as importantly, the influence of racism on TBI outcomes is not limited  
to athletes. Racism is pervasive in how other people with TBI are seen and under-
stood. In chapter 3, whiteness is central in depictions of the harms of TBI in 
children’s sports. In Chapters 6 and 7, racialized inequities interact with crimi-
nal legal systems that make Black, Brown, and Indigenous people less likely to 
be recognized as victims of violence and more likely to face punitive measures 
or institutional neglect, even when those survivors have TBI. These dynamics are 
not unique to the United States. We have drawn on examples from Australia and 
Canada to illustrate the similarities—and distinct contours—of racial formations 
shaped by colonial and national conditions. Taken together, they point to the many 
ways that racism influences how TBI is recognized and how adjoining forms of  
nonknowledge around TBI persist.

Violent Impacts does not capture the full range of people who experience TBI 
because of structural violence. That task exceeds the scope of this book. We invite 
others to continue that work. The insights captured in this book do, however,  
attest to the importance of approaching interlocking systems of inequality and 
structural violence as dynamic forces—that is, as assemblages with contingent 
features that are not fixed as clearly as the language of “structural determinants” 
might suggest. We have endeavored to illuminate power formations that are not 
always visible in TBI debates, but, given the centrality of the United States in our 
analysis, it is not comprehensive in scope. Of the estimated sixty-nine million peo-
ple who experience TBI globally, most live in low- and middle-income countries, 
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with the greatest disease burden in Southeast Asian and Western Pacific regions.11 
These patterns point to transnational power dynamics in need of further scru-
tiny. As disability researcher Nirmala Erevelles explains, colonial and geopolitical 
power relations are significant influences on disability and injury.12

The impacts of war-related violence associated with US-led operations in 
Afghanistan and Iraq, which we discuss in chapter 4, are one such example. Instead 
of framing disability as a private matter concerning individual bodies, scholars 
like Erevelles and Sona Kazemi stress how the disabling acts of military violence 
are manifestations of global forces that make such violence appear necessary or  
inevitable. For people living in conflict zones, the process of becoming disabled 
does not begin with an isolated event. It is initiated through the workings of eco-
nomic and political agendas that support military campaigns and provoke regional 
conflict. Taking shape against the backdrop of postcolonial and globalized inequal-
ity, structural violence often materializes as physical violence that affects people  
across borders. While US servicemembers and veterans are often associated  
with TBI as the signature wound of post-9/11 conflict, they are certainly not alone. 
Their heightened visibility in these discourses reflects US investments in the  
biomedicine-war nexus identified by feminist scholar Jennifer Terry, which has 
largely ignored residents of war-torn areas.13 These dynamics reflect how TBI 
injury and disability are inextricability linked to fundamental questions about 
whose bodies are valued in certain spheres—and for what purpose.

The critical insights of experts who specialize in deconstructing disability, 
injury, and structural violence are essential for meaningfully addressing the struc-
tural determinants of TBI and promoting health equity. Such an approach would 
necessitate two shifts in common approaches to TBI: (1) it would require extend-
ing popular concern beyond sports; and (2) it would encourage critically engaging  
how the dominant focus on sports TBI contributes to structural violence by  
relegating consideration of societal inequities to the margins of public interest, sci-
entific inquiry, and social response. Doing so would not downplay the significance  
of sports TBI as a public health issue. Rather, it would recognize how an emphasis 
on sports directs attention away from the broader patterns of structural violence 
that make TBI more likely—and more debilitating—for some people and not oth-
ers. Violent Impacts is one attempt at making visible some of the power dynamics 
shaping how TBI is understood as a social problem. We have sought to shed light 
on the cultural and scientific parameters established through the dominance of 
sports within the concussion crisis. We hope that in highlighting forms of TBI 
underappreciated in popular discourse and understudied in scientific practice, 
this book points to possibilities for approaches that explicitly address TBI as an 
outcome of structural violence.
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