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Abstract  
INTRODUCTION: Chronic Traumatic Encephalopathy (CTE) has emerged as a major public health 

concern among individuals exposed to repetitive head impacts (RHIs), with more than 97% of published 

cases diagnosed in individuals with known RHI exposure, most commonly professional football players. 

CTE meets the case definition of a market-driven epidemic (MDE), a pattern in which a profitable 

product causes widespread harm while corporate incentives delay recognition and mitigation. MDEs are 

previously documented across tobacco, opioids, and sugar-sweetened beverages as a distinct entity within 

the commercial determinants of health landscape. Existing literature characterizes the neuropathology, 

legal battles, and individual health outcomes of CTE, but no study has systematically analyzed the 

institutional mechanisms shaping delayed mitigation or identified structural interventions that could have 

shortened that delay. This thesis asks two research questions: First, how quickly and effectively did the 

NFL respond to emerging evidence linking football to long-term neurological harm, and what factors 

shaped the timing and substance of that response? Second, what mechanisms, regulatory, economic, or 

cultural, could align corporate self-interest with public health, making earlier and more substantive harm 

reduction not only ethically desirable but institutionally rational.  

METHODS: Using thematic coding across peer-reviewed literature, investigative journalism, and 

legal filings, the history of the NFL’s response was mapped according to the five phases of an MDE: 

market development, evidence of harm, corporate resistance, mitigation, and market adaptation.  Key 

MDE milestones and metrics assessed included: suspicion and confirmation of harm, corporate internal 

awareness versus public acknowledgement, the mitigation tipping point, and intervals between each. 

Building on this case study, a second part of the methodology involved developing a generalized, 

stepwise operational framework for earlier corporate responses to emerging harm. This framework was 

designed to be transferable across sectors and to directly address how corporate self-interest can be 

aligned with public health.   

FINDINGS: CTE development closely follows patterns observed in MDEs, with evidence indicating 

classic execution of a corporate resistance playbook pattern: in-house concussion committee, public 

denial, funded counter-research, calls for independent-science retraction, and harm-reduction policy 

influence. Legal, financial, and public pressures eventually forced a response that led to mitigation 

actions, including changes and improvements to rules, equipment, and training.  Between 2015 and 2024, 

concussions per game dropped by 35 percent, from 0.88 in 2015 to 0.57 in 2024. However, 85 years 

separated the first suspicion of harm (1928) from the tipping point for mitigation (2013), and nearly 20 

years passed between the NFL’s internal awareness of harm and this tipping point. Across four domains 

of public health and economic impact, delayed mitigation produced compounding harm. Players 

experienced elevated rates of neurodegenerative disease, depression, and disability. The NFL faced 

litigation costs exceeding $1 billion, loss of liability insurance coverage, and congressional scrutiny. 

Leadership accountability remained limited compared to other MDEs, and the ethical tradeoffs between 

entertainment value and player safety raised questions about societal complicity. High school and youth 

football participation declined for five consecutive years amid growing parental concern.  

These findings directly informed the development of the framework, which specifies governance 

triggers and concrete actions at each stage. From establishing injury surveillance thresholds and public 

acknowledgment windows, to commissioning independent risk assessment, implementing precautionary 

mitigation and embedding continuous monitoring, the framework provides a tool for policymakers, 

researchers, and corporate actors seeking to shorten the lag between evidence and action.   

CONCLUSIONS: CTE illustrates how profit incentives and institutional structures can delay 

recognition and mitigation of harm. The NFL's history demonstrates predictable corporate strategies, 

including denial, strategic uncertainty, and resistance to independent science. Had the NFL taken an 

approach akin to that of the proposed structured framework for earlier corporate response, countless CTE 
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cases might have been averted. While reforms have continued to follow, critical gaps in antemortem 

diagnosis, centralized monitoring, and cultural norm change indicate that substantial work remains. 
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Introduction  
 Chronic Traumatic Encephalopathy (CTE) has emerged as a major public health concern, particularly 

among individuals exposed to repetitive head impacts (RHI) in contact sports[1–4]. Recent evidence 

shows that more than 40% of deceased youth, high school, and college athletes with histories of repeated 

head trauma had CTE on autopsy[5,6], and over 97% of all published CTE cases have been diagnosed in 

individuals with known exposure to RHIs, most commonly through sports such as American football, 

rugby, hockey, and boxing[1,7,8]. Despite growing recognition of its severity, CTE can still only be 

diagnosed postmortem, meaning the majority of what we know comes from neuropathology rather than 

prevention-focused or policy-related research[9–14]. As a result, CTE continues to be largely 

conceptualized as a neuroscience or medical issue rather than a problem shaped by corporate 

incentives[15].  

While market-driven epidemics (MDEs), including tobacco, opioids, and ultra-processed foods, have 

been widely studied[16], CTE has rarely (if ever) been studied through this lens. Yet, CTE follows the 

same pattern, with dangerous exposure built into a profitable system that is reinforced by marketing and 

cultural excitement around the sport. Existing literature describes the pathology and health burden of CTE 

but does not examine how the National Football League (NFL) and other sports institutions contributed 

to, sustained, or shaped the epidemic, nor does it analyze the mechanisms by which companies respond to 

emerging evidence of harm. 

This thesis approaches CTE not only as a medical phenomenon but as a market-driven epidemic. 

Market-driven epidemics are characterized by the rapid expansion of a profitable consumer product 

whose widespread use produces serious harm, while corporate incentives delay recognition, 

acknowledgement, and mitigation of that harm[16]. In such cases, aggressive marketing accelerates 

consumption, scientific uncertainty is amplified or strategically deployed, and meaningful interventions 

are resisted until external pressures, legal, political, or cultural, become unavoidable.  

In this framework, organized tackle football functions as the “product.” While football originates 

as a cultural and recreational activity, it becomes a market commodity when it is institutionalized, 

commercialized, and transformed into high-stakes entertainment across professional, collegiate, and youth 

levels. As a result, the sport is “gamified” into a system that not only generates profit but also normalizes 

repeated head impacts as an expected and acceptable form of participation[17]. This shift from cultural 

practice to commercial product is what enables football to operate within the dynamics of a market-driven 

epidemic[18]. 

Professional football’s growth has been inseparable from powerful narratives of masculinity and 

entertainment value, narratives that have fueled demand and normalized physical risk, even as evidence 

accumulated linking repetitive head impacts to long-term neurological injury[8]. While concussion 

awareness has increased substantially over the past two decades, CTE presents a distinct challenge: its 

pathology is cumulative, often invisible during active play, and historically diagnosable only post-

mortem[14]. These features have enabled prolonged gaps between early scientific suspicion, compelling 

evidence of harm, and meaningful institutional response.  

Framing CTE as a market-driven epidemic foregrounds the political and economic forces that 

shape public health outcomes, raising questions not only about what institutions know and when, but 

about how profit motives, governance structures, and accountability mechanisms influence responses to 

evidence of harm. Further, this perspective also shifts attention away from individual risk-taking toward 

systemic responsibility, emphasizing how markets can produce predictable patterns of delay, denial, and 

partial reform. 
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Research Questions 

Accordingly, this thesis asks two central research questions. First, how quickly and effectively 

did the NFL respond to emerging evidence linking football to long-term neurological harm, and what 

factors shaped the timing and substance of that response? Second, what mechanisms, regulatory, 

economic, or cultural, could align corporate self-interest with public health, making earlier and more 

substantive harm reduction not only ethically desirable but institutionally rational? Here, “institutional 

rationality” refers to decision-making that is financially and operationally sustainable for corporate actors, 

such as the NFL, while also reducing population-level harm and long-term societal costs.  

The motivation for this work lies in the broader implications of delayed mitigation. The health, 

social, and economic costs of CTE extend beyond professional athletes to collegiate, high school, and 

youth sports, where emerging evidence suggests that earlier exposure to repetitive head impacts may 

carry disproportionate long-term risk[19]. CTE has also been documented in other high-impact contexts, 

including boxing, military service, and certain first-responder roles[20]. This indicates that repetitive 

brain trauma is not confined to sport alone but reflects a broader category of occupational and behavioral 

risk.  

At the same time, this thesis focuses specifically on organized tackle football, particularly at the 

collegiate and professional levels, because it represents a uniquely institutionalized and commercialized 

system in which exposure to harm is systematically produced and normalized[21]. By situating CTE 

within this context, the analysis isolates how market incentives and governance structures shape the 

trajectory of harm recognition and response. Understanding CTE through an MDE lens offers tools for 

shortening the lag between evidence and action, with relevance far beyond football. This thesis aims to 

contribute to ongoing debates about accountability, prevention, and the role of markets in shaping 

population health within a comparative framework of corporate harm and response.  

Methods  
This study employs a qualitative, interdisciplinary methodology grounded in social anthropology. 

Rather than treating CTE solely as a biomedical outcome, this approach conceptualizes it as a socially 

produced phenomenon embedded within institutions, markets, and cultural meanings. Social 

anthropology provides analytical tools for examining how power, incentives, narratives, and 

organizational behavior shape both the recognition of harm and the strategies used to manage or obscure 

it.  

The research design consists of two primary phases: a qualitative case study of the NFL and CTE, 

followed by the development of a generalized analytical framework for evaluating corporate responses to 

market-driven harm. 
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Figure 1. Methods Mapped Out 

  

 

NFL and CTE Case Study 

The first phase involves a historical reconstruction of the NFL’s response to CTE, organized 

using the five-phase model of market-driven epidemics: market development, evidence of harm, corporate 

resistance, mitigation, and market adaptation, a structure that allows for systematic analysis of how 

evidence emerged, how it was contested, and how responses evolved over time. 

Data for these phases are drawn from multiple publicly available sources, including peer-

reviewed scientific literature, investigative journalism, media reporting, congressional testimony, legal 

filings, settlement documents, and official NFL communications. Sources were identified using a 

purposive sampling strategy, supplemented by snowball sampling to trace citations and references across 

key tests. Initial searches were conducted using academic databases such as PubMed, Google Scholar, 

and JSTOR, as well as public media archives. Keywords including “CTE,” “repetitive head trauma,” 

“NFL concussion,” “chronic traumatic encephalopathy,” and “sports brain injury” were used to locate 

these sources.  

Source collection was conducted iteratively over an extended period (June 2025 – January 2025), 

during which a structured body of literature was developed to support the construction of a chronological 

timeline of key scientific, institutional, and policy events. All sources were managed and organized using 

Zotero to facilitate systematic tracking, annotation, and cross-referencing.  

Inclusion criteria prioritized sources that (1) documented key developments in the scientific 

understanding of CTE, (2) reflected institutional responses to emerging evidence, or (3) contributed to 

reconstructing a phase-based timeline of events. Both academic and high-quality journalistic sources were 

included to capture the interaction between scientific evidence and public discourse. Sources were 

excluded if they lacked relevance to institutional response or did not contribute to the temporal 

reconstruction of the case. Materials were analyzed qualitatively using thematic coding to identify 

recurring patterns of acknowledgment, denial, strategic uncertainty, and reform. These themes were 

operationalized as indicators of institutional behavior in response to emerging evidence of harm. 

Particular attention was paid to gaps between key milestones, including early scientific warnings, internal 

institutional recognition, public acknowledgement, and implementation of safety measures. This approach 

allows for systematic evaluation of how evidence was interpreted and acted upon over time.  

 



 

9 

Table 1. Thematic Coding Framework for Institutional Response  

Theme Operational Definition Example Indicators 

Acknowledgement  Explicit recognition of risk or 

harm by institutional actors  

Public statements, policy 

changes  

Denial Rejection or minimization of 

scientific evidence 

Claims of “no link” or causality, 

dismissing studies 

Strategic Uncertainty Actions that amplify doubt or 

delay consensus 

Funding counter-research, 

questioning methods 

Reform Implementation of safety 

measures or policy changes  

Rule changes, settlements, 

protocols 

 

Milestones and the related indicators mentioned above are used in this study as structured tools 

for interpreting how harm is recognized and acted upon over time[22]. Earlier recognition and more rapid 

mitigation can substantially reduce long-term health and social consequences, as with any other epidemic. 

Here, “recognition” refers not only to the clinical identification of symptoms in individuals, but more 

importantly to the broader scientific and institutional acknowledgement that repetitive head impacts pose 

a significant long-term neurological risk. To systematically evaluate the NFL’s response to CTE, this 

study identifies six milestones that are both significant and quantifiable within the CTE timeline, 

providing a first systematic tool to chart the progression from early warning to organizational response. 

The first milestone is suspicion of harm, defined as the earliest credible scientific or clinical 

documentation linking repetitive head trauma to progressive neurological impairment[18]. The second 

milestone is confirmation of harm, or, in this case, established neuropathological evidence of CTE in 

former football players[18]. The third milestone is internal institutional awareness of harm, formalized 

through the formation of NFL-funded concussion committees, documented internal conflict, or other 

evidence indicating organizational recognition of harm[18]. The fourth milestone is public 

acknowledgment of harm, identified through official statements by the league representatives affirming 

the long-term neurological consequences of repeated head injury. Further, the fifth milestone is the 

mitigation tipping point, defined here as the year in which legal and financial pressures culminated in 

structural institutional change. The sixth and final milestone is the tipping point for associated deaths, 

defined as the year in which deaths linked to CTE-related neurological deterioration reach their peak, 

after which they begin to show sustained decline. The rate of decline following the tipping point for 

associated deaths refers to a sustained reduction in the number of deaths over subsequent years, reflecting 

the cumulative impact of institutional reforms, enhanced awareness, and mitigation efforts.  

It is important to note that these milestones do not necessarily occur in strict chronological order. 

In some cases, legal or financial pressures (milestone five) may accelerate mitigation even before formal 

public acknowledgement (milestone four)[18]. Alternatively, some milestones may occur concurrently or 

overlap. This framework is therefore designed to capture the trajectory and interrelation of multiple 

processes, rather than enforce a rigid sequence.  

In addition to identifying these milestones, four time-interval metrics are measured in years: (1) 

the interval between suspicion and confirmation of harm, (2) the interval between internal awareness and 

public acknowledgment, (3) the interval between suspicion of harm and the mitigation tipping point, and 

(4) the interval between confirmation of harm and the mitigation tipping point[18]. These intervals 

function as indicators of institutional latency, resistance, and responsiveness.  

Rather than evaluating the clinical validity of individual studies, this analysis focuses on how 

scientific knowledge was interpreted, framed, and mobilized within institutional public discourse, which 
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includes examining the role of industry-sponsored research, public relations strategies, and litigation in 

shaping perceptions of risk.  

Framework Development  

Building on the NFL case study, the second phase of the methodology involves the development of a 

generalized framework for assessing corporate responses to market-driven epidemics. Insights from the 

CTE case are abstracted to identify recurring metrics and milestones that signal meaningful versus 

symbolic action. Signs may include the speed of acknowledgement and the transparency of 

communication. Alignment between internal incentives and external pressures, along with demonstrable 

reductions in harm.  

This framework is explicitly designed to address the thesis’s two central research questions. First, by 

systematically charting the milestones and metrics, it evaluates how quickly and effectively the NFL 

responded to emerging evidence linking football to long-term neurological harm, and identifies the 

institutional, economic, and cultural factors shaping the timing and substance of that response. Second, 

the framework highlights mechanisms that could align corporate self-interest with public health, 

illustrating how regulatory, economic, or cultural pressures can make early and substantive harm 

reduction both ethically desirable and rational.  

Further, the resulting framework intends to be transferable across sectors, offering policymakers, 

researchers, and advocates a tool for evaluating whether corporate adaptations represent substantive 

public health progress or strategic efforts to preserve legitimacy while maintaining underlying profit 

structures. During both phases, this study adopts an interpretive analytical stance consistent with social 

anthropology, emphasizing context, meaning, and power relations over causal prediction. By integrating 

public health concerns with political economy and institutional analysis, the methodology supports a 

holistic understanding of how market forces shape the trajectory of harm recognition and response.    

CTE as a Market-Driven Epidemic 

Phase 1. Market Development  

The market development of American Football unfolded over several decades, as rulemaking, 

technological change, and expanding commercial interests gradually transformed a loosely organized 

pastime into a mass entertainment industry. The earliest intercollegiate game, played between Princeton 

and Rutgers in 1869, resembled a soccer-rugby hybrid[23]. Yet, even in its unrefined form, football’s 

appeal was tied to physicality and competitive intensity, elements that would later become central to its 

commercial value.  

Table 2.  

Phase 1: Market Development 
A highly desirable product becomes available through discovery (e.g., tobacco, sugar) or innovation 

(e.g., prescription opioids). Aggressive marketing increases consumption via strategies that boost 

appeal, social desirability, or addictiveness. 

1869: First Intercollegiate Football Game: Played in New Brunswick, New Jersey, between rivals 

Princeton and Rutgers using the rules adapted from the London Football Association.[23]  

1878: Father of American Football: Walter Camp, a Yale undergraduate and medical student who 

played football from 1876 to 1881, dominated the rules committee for three decades[23]   

1920: National Football League (NFL) formed: Started in Canton, OH as the American Professional 

Football Association (APFA), was renamed to the NFL in 1922 [24] 
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1925-1958: Commercialization and Celebrity Athletes: Pro football moved from small clubs to a 

national entertainment product, stars like Red Grange (barnstorming) helped professionalize the game 

and draw large paying crowds (an early example of packaging physical spectacle for mass 

audiences[25] 

1958: Television and the “Greatest Game Ever Played:” Televised nationally, the NFL 

championship game was the first NFL game to be decided in sudden-death overtime. [26] 

1959: American Football League founded: The AFL was founded by businessman Lamar Hunt to 

serve as a rival to the NFL and to intensify competition for players, television contracts, and national 

market share[27]  

1966: AFL-NFL Merger (American Football League): The AFL and NFL merged after passage of a 

Congressional act to exempt the merger from antitrust laws.   

1967: First Super Bowl:  Officially called the AFL-NFL World Championship, the Los Angeles game 

pitted the NFL’s Green Bay Packers against the AFL’s Kansas City Chiefs  [28] 

 

1970: First Monday Night Football Game: NFL Commissioner Pete Rozelle aimed to showcase 

football in “primetime” to capitalize on the sport’s growing popularity[29]  

 

1978: Changes to the Game Driven by the Public: Updated rules geared to improve the passing game 

as the consumers wanted to see more offensive plays, and as a result, higher scoring games[30] 

 

1993: Fox Broadcast Rights Deal: A major television contract reshaped the NFL media landscape, 

accelerating the league’s commercialization and visibility[31] 

 

2003: NFL Network Launch: The NFL expands into a 24-hour media platform, deepening fan 

engagement and centralizing control over football-related content [32] 

 

2018: Sports Betting Legalization: A U.S. Supreme Court ruling overturns federal restrictions, 

opening the door to widespread commercialization of sports gambling across states[33,34] 

 

2021: Expansion of Season: The NFL increases the regular season to 17 games, reflecting efforts to 

boost revenue and expand media value[35] 

 

2022: Amazon Prime Media Rights: The NFL secures a massive long-term broadcast and streaming 

deal for Thursday Night Football, dramatically increasing league revenue[36]  

 

2024: Netflix Streaming Partnership: The NFL partners with Netflix to stream marquee games, 

marking a major shift toward global digital distribution of live sports[37]  

  

Between the late 1870s and early 1900s, Walter Camp, a former Yale football player, coach, and 

influential sportswriter often referred to as the “Father of American Football,” played a major role in 

codifying the sport. Camp introduced innovations that fundamentally reshaped gameplay, from replacing 

the chaotic scrummage with the scrimmage to instituting the down and distance system[38]. These 

reforms created a more controlled, predictable form of football that was easier to follow and, crucially, 

more marketable. At the same time, rule changes began to define the boundaries of permissible roughness 

and impermissible violence. Physical contact, such as tackling a ball carrier, blocking opponents within 
the field of play, and charging with the shoulders, was framed as an acceptable and even essential part of 

the sport’s masculinity and competitiveness. Public concern over football’s brutality reached a breaking 
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point in 1905, when eighteen player deaths due to one-field contact injuries prompted President Theodore 

Roosevelt to intervene[39]. The resulting rule changes, including legalization of the forward pass and 

increases in required yardage for a first down, reduced mass play but also made the game faster[39]. In 

effect, safety reforms unintentionally enhanced the spectacle of football, reinforcing the features that 

would eventually draw national audiences. In contrast, practices associated with earlier versions of the 

game, including mass pileups, deliberate tripping, striking with fists or elbows, and tackling designed to 

injure rather than stop play, were progressively restricted or outlawed. Despite equipment improvements 

such as the first leather headgear in 1896 and later the suspension helmet in 1917 that signaled growing 

awareness of injury risks, these changes remained incremental, reactive, and often insufficient[23].  

By the early 20th century, the sport was poised for professionalization. The founding of the 

American Professional Football Association in 1920 (renamed the National Football League, NFL, in 

1992), with Olympian gold medalist and multisport professional athlete Jim Thorpe as its first president, 

formalized the trajectory[24]. In 1925, Red Grange, a celebrated University of Illinois running back and 

one of the first true national stars of American football, demonstrated the sport’s capacity to command 

large paying audiences through a highly publicized barnstorming tour[25]. Known as the “Galloping 

Ghost,” Grange had achieved unprecedented fame at the collegiate level before signing with the Chicago 

Bears[25]. Barnstorming, a common promotional strategy in early professional sports, involved a team 

traveling rapidly from city to city to play exhibition games, often on short notice, to attract local crowds 

and generate revenue. As a result, celebrity-driven promotion transformed professional football from a 

regional curiosity into a viable entertainment product.  

Technological advances further accelerate this growth. The 1958 NFL championship, widely 

known as “The Greatest Game Ever Played,” marked professional football’s coming-of-age on national 

television[26]. The contest between the Baltimore Colts and the New York Giants was the first NFL 

championship to be decided in sudden-death overtime. Its dramatic, back-and-forth finish showcased just 

how much suspense and spectacle football can build. Broadcast nationally to a mass audience, the game 

captured the collective attention of the country in real time. More importantly, the game demonstrated 

that professional football was uniquely suited to television, with slow-motion replays, highlight packages, 

and dramatic camera work amplifying collisions and making football’s physical intensity central to the 

viewing experience[21]. In the years that followed, the sport’s popularity expanded rapidly, and by the 

mid-1960s, professional football had become the most widely watched sport in the United States, a 

position it has retained ever since[40].  

The 1966 AFL-NFL merger and the emergence of the Super Bowl solidified the NFL’s 

dominance[28,41]. The unified league created a single, cohesive commercial product supported by 

national media contracts, a shared draft, and centralized branding. The Super Bowl, first played in 1967, 

quickly became one of the most powerful advertising platforms in the United States. The NFL continued 

to expand its reach through innovations in television and scheduling: the first Monday Night Football 

game in 1970 brought football into prime-time, the Fox broadcast rights deal in 1993 reshaped the media 

landscape, and the launch of the NFL network in 2003 created a 24-hour platform for fan 

engagement[29,32,42].  

Consumer preferences and commercial incentives also drove changes to the rules. In 1978, rules 

were adjusted to favor the passing game, increasing scoring opportunities in response to public demand 

for more exciting offensive plays[43]. Later, technological and market developments expanded the NFL’s 

commercial footprint further. Sports betting legalization in 2018 opened new revenue streams[34], the 

2021 expansion of the regular season to 17 games increased media value and fan engagement[44], and 

massive media rights deals with Amazon Prime in 2022 and Netflix in 2024 marked a major shift toward 

global digital distribution of live sports[37,45].  

In essence, market development embedded high-intensity physicality as a central and 

commercially valuable feature of football. The sport’s evolution, through rulemaking, equipment changes, 
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professionalization, and media expansion, created a business model that relied on repeated head impacts 

and high-speed collisions, exposures later identified as key risk factors for CTE. Long before 

neuroscience offered terminology or evidence, the NFL’s commercial identity was already tied to the 

spectacle of physical contact, with extreme cases, such as the 2012 New Orleans Saints “Bountygate” 

scandal, where players were paid bonuses for hard hits and purposely injuring other players on the 

opposing teams[46,47].   

 

Phase 2. Evidence of Harm 

Phase 2 of a market-driven epidemic captures the period when early clues about harm begin to 

surface and eventually accumulate into scientifically validated, consensus-level evidence. This phase 

consists of two analytically distinct milestones: credible suspicion and compelling evidence of harm[16]. 

Credible suspicion arises when clinicians, researchers, or whistleblowers, often guided by direct 

observation, identify a recurring pattern of illness or injury that appears linked to a product. At this stage, 

the evidence is typically anecdotal or based on case series, but the source of the concern is trustworthy 

enough to warrant investigation. Suspicion generally emerges “when a credible source attests to a pattern 

and authors an initial scientific query[16]. Compelling evidence, in contrast, requires systematic and 

rigorous epidemiology: large cohort studies, clinical research, or other robust methodologies capable of 

confirming causation or a strong, reproducible association. While compelling evidence originates from 

the research, it is this milestone that shifts the scientific community toward consensus.  

Table 3.  

Phase 2: Evidence of Harm 
Harm suspected by clinicians, public health researchers, or whistleblowers. Epidemiology and clinical 

research provide compelling evidence confirming harm. 

1905: Rule Changes over Fatalities: Public outcry over player deaths prompts reforms (legalizing the 

forward pass, restructuring formations) to reduce violent mass plays[23] 

1928: “Punch Drunk” Syndrome Identified: Dr. Harrison Martland formally describes neurological 

decline in boxers from repeated head trauma[48] 

1957: Term “Chronic Traumatic Encephalopathy” Introduced: Critchley coined CTE to describe 

long-term brain degeneration from repetitive injury[49] 

1967: Early Neuropathological Observations in Affected Boxers: Costantinidis & Tossit reported 

neurofibrillary tangles and brain degeneration in individuals with repeated head trauma[50] 

1969: Evidence of Neurological Impairment in Retired Fighters: Dr. A.H. Roberts conducted a 

study that documented the prevalence of neurological deficits among retired boxers, strengthening the 

link between repeated head injury and long-term brain damage[51] 

1973: Landmark Neuropathological Study of Retired Boxers: Corsellis, Bruton, and Freeman-

Browne publish a case series examining the brains of former boxers, documenting structural brain 

damage and neurodegeneration associated with repeated head trauma[52,53]  

1990: CTE Pathology Reported Outside of Boxing: Researchers reported neuropathological evidence 

of CTE in a non-boxer with a history of repeated head injury, suggesting that the disease is not limited 

to boxing populations[54] 

1999: Mike Webster Claims Football Gave Him Dementia: Webster files a disability application 

with the NFL Retirement Board[40] 
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2002: First NFL Player Diagnosed with CTE: Dr. Bennet Omalu identifies CTE in former player 

Mike Webster[14] 

2003 – 2005: Research Links Concussions to Lasting Harm: Peer-reviewed studies connect repeated 

concussions to slower recovery, depression, dementia risk, and long-term neurological decline[55,56] 

2022: Causality Between Repetitive Head Impacts and CTE Established: Researchers publish a 

study applying the Bradford Hill criteria, concluding that the evidence supports a causal relationship 

between repetitive head impacts and CTE[57]  

 

A defining feature of MDEs is the long interval, or “suspicion-to-confirmation gap,” between 

early warning signs and definitive scientific consensus. For products like cigarettes, sugar, and opioids, 

this gap spanned decades, often prolonged by weak early epidemiological tools and corporate 

interference. In the case of American football and CTE, phase two similarly unfolded slowly, shaped by 

scattered observations, early neuropathological reports, and eventually by more rigorous clinical and 

epidemiological evidence. 

Public recognition of football’s dangers emerged as early as 1905, when 18 player deaths 

triggered widespread alarm about the sport’s brutality[23]. While the resulting rule changes were framed 

as safety improvements, they were also an early sign that the harms of repeated head impacts were visible 

enough to prompt national intervention. Concussions, however, were still characterized as transient 

injuries. Although this was not yet a neurological diagnosis, it represents one of the earliest credible 

signals that the sport carried significant physiological risk.  

Credible suspicion of head trauma became clearer in 1928, when Dr. Harrison Martland 

published the first medical description of “punch-drunk syndrome” in boxers, a condition later understood 

as an early analog of CTE[48]. This publication established that repetitive brain trauma could cause 

chronic neurological deterioration, even though football had not yet been directly implicated. Further, in 

1957, Dr. Macdonald Critchley introduced the term “chronic traumatic encephalopathy” (CTE), 

formalizing a diagnostic category that connected repeated head trauma with progressive 

neurodegeneration[49]. This event created the vocabulary and neuropathological framework that would 

later be applied to football players. While compelling evidence in football would not appear for decades, 

suspicion had a clear theoretical anchor by the mid 1950s. 

During the mid-20th century, neuropathological evidence continued to accumulate. In 1967, 

researchers reported the presence of neurofibrillary tangles and structural brain degeneration in 

individuals with histories of repeated head trauma, providing early pathological confirmation of long-term 

damage[50]. This breakthrough was followed by a 1969 study by Dr. A.H. Roberts documenting a high 

prevalence of neurological impairment among retired boxers, once again strengthening the association 

between repeated head injury and lasting dysfunction[58]. A landmark 1973 case series by Corsellis, 

Bruton, and Freeman-Browne further demonstrated structural brain damage and neurodegeneration in 

former boxers, solidifying the evidence base within the population[52,53].  

Importantly, by 1990, researchers had identified CTE pathology in an individual outside of 

boxing, suggesting that the disease was not confined to a single sport but rather linked more generally to 

repeated head impacts[54]. Roberts’ 1990 study marked a critical expansion in the population at risk and 

laid the groundwork for later investigations into football. The connection to American football became 

more explicit in 1999, when former NFL player Mike Webster filed a disability claim asserting that 

football-related head trauma had caused his cognitive decline[40]. Webster’s claim represented an early 

challenge to institutional narratives of safety, even before definitive scientific confirmation within 

football populations.   
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That confirmation began to emerge in 2022, when Dr. Bennet Omalu, a forensic pathologist 

whose work would later challenge the NFL’s understanding of brain injury, identified CTE in the brain of 

Mike Webster. This case represented the first neuropathological evidence that the condition long observed 

in boxers (and other athletes) could also occur in professional football players[14]. Omalu’s analysis, 

initially published in 2005, marked a pivotal moment because it expanded the population known to be at 

risk and introduced the possibility that the sport itself was producing preventable neurodegenerative 

disease[14]. At this stage, evidence was still limited to individual case studies, but the diagnosis came 

from a credible expert and challenged longstanding assumptions about football’s safety.  

Compelling evidence continued to accumulate when researchers moved beyond isolated cases 

and toward a systematic study of exposure and outcomes. In 2003, Dr. Kevin Guskiewicz published a 

paper in JAMA demonstrating that players with previous concussions were significantly more likely to 

sustain additional concussions and to exhibit slower neurological recovery: “Our study suggests that 

players with a history of previous concussions are more likely to have future concussive injuries than 

those with no history; 1 in 15 players with a concussion may have additional concussions in the same 

playing season; and previous concussions may be associated with slower recovery of neurological 

function”[56]. While not yet definitive, this study provided quantitative evidence of cumulative harm. 

Further evidence surfaced in 2005, when Guskiewicz and Dr. Julian Bailes found that concussed players 

faced a higher risk of depression and possibly dementia-related syndromes[55]. These findings 

strengthened the case that repeated head trauma produced lasting neurological and psychiatric 

consequences, especially given that each of these studies appeared in high-impact journals. The timeline 

reflects a dual process: the steady accumulation of compelling evidence and the slower, more reluctant 

evolution of internal and public acknowledgement.  

Today, CTE is understood as a progressive neurodegenerative disorder associated with exposure 

to repetitive head impacts, though important areas of uncertainty remain[59]. A 2022 systematic review 

examining neurodegenerative outcomes among professional and varsity athletes found significantly 

elevated risks of neurocognitive disorders, including CTE, particularly among former football players and 

boxers[59]. These findings reinforce the conclusions that repeated head trauma is strongly associated with 

long-term neurological decline across multiple populations, even beyond football.  

At the neuropathological level, CTE is classified as a tauopathy, characterized by the abnormal 

accumulation of tau protein in the brain[60]. However, its presentation is distinct from other tau-related 

diseases, with a unique pattern of distribution and progression[60]. Clinically, CTE is marked by a 

delayed onset, often emerging years or decades after exposure, and manifests through a combination of 

cognitive impairment, behavioral changes, mood disturbances, and, in later stages, motor dysfunction 

resembling Parkinsonian symptoms[60]. This latency complicates early detection and contributes to the 

historical delay in recognition.  

A major development in the field came in 2022, when researchers applied the Bradford Hill 

criteria, nine principles used in epidemiology to evaluate whether observed statistical associations 

represent true causal relationships, to evaluate the relationship between RHIs and CTE. They concluded 

that the available evidence supported a causal association, marking a significant shift from correlation 

toward causation in the scientific literature[57]. Yet, subsequent critiques, including a 2024 analysis, have 

challenged aspects of this conclusion, specifically around methodological limitations and potential 

selection bias[17]. As a result, while there is broad scientific consensus that repetitive head impacts are a 

major risk factor for CTE, debate continues regarding the precise mechanisms, threshold of exposure, and 

the extent to which risk varies across individuals and contexts[17]. The current state of knowledge about 

CTE reflects a common paradox in market-driven epidemics. The evidence linking exposure to harm is 

now substantial and widely accepted, yet residual uncertainty persists[18]. The remaining ambiguity does 

not negate the existence of harm, but it has historically provided space for delayed institutional response 

and contested interpretations of risk.     
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Phase 3: Corporate Resistance   

When evidence linking football to long-term neurological harm emerged in 2002, the NFL 

responded in ways reminiscent of other industries confronting market-driven epidemics. Rather than 

reevaluating the risks embedded within its product, the league embarked on a coordinated campaign to 

protect football’s commercial viability by discrediting independent research, controlling scientific 

narratives, and manufacturing uncertainty.  

Table 4.  

Phase 3: Corporate Resistance  
Companies deny harm, discredit accusers, fund counter-science, manufacture doubt, and mount legal 

and PR challenges to stall mitigation 

1994: Mild Traumatic Brain Injury Committee Formed: NFL created the Mild Traumatic Brain 

Injury Committee (MTBI) led by Dr. Elliot Pellman [61] 

1999: Public Denial of Harm: Dr. Pellman, the MTBI chair, tells the Chicago Tribune that the MTBI 

committee’s studies have found that brain injuries in football are uncommon and minor[62]. Walter 

Camp, a Yale undergraduate and medical student who played football from 1876 to 1881, dominated 

the rules committee for three decades[23]   

2000: Discrediting Opponents: MTBI members criticize the American Academy of Neurology’s 1997 

return-to-play guidelines, stating that there is a lack of research to support them[40] 

2003: Counter-Science Published: The NFL and MTBI publish research in a scientific journal, 

Neurology, which is the first of 16 papers by the MTBI [63] 

2004: Claim that Brain Disease is Only Seen in Other Athletes: MTBI publishes a paper in 

Neurosurgery that disputes research on effects of repeat concussions committee also noted that brain 

disease is seen in other athletes, like boxers, but there is no sign of such a disease in pro football 

players[64] 

2006: Call for Retraction of Dr. Bennet Omalu’s Findings: MTBI members call for the retraction of 

Dr. Omalu’s CTE paper in Neurosurgery, stating that his description of CTE was completely wrong[63] 

2009: Attempted Counter-Science: A study funded by the NFL finds that former players are 19 times 

more likely to get Dementia, NFL states that their own study is flawed [65]   

2009: First Public Acknowledgement of Long-Term Risk: NFL spokesman Greg Aiello 

acknowledges to Alan Schwarz from The New York Times that concussions can lead to “long-term 

problems.” This is the first time the league admits to any connection at all[40] 

 

The NFL’s establishment of the Mild Traumatic Brain Injury (MTBI) Committee in 1994 

represents this strategy[61]. Commissioner Paul Tagliabue appointed his former personal physician, Dr. 

Elliot Pellman, a rheumatologist with no formal training in neurology or brain injury, to chair the 

committee. This appointment raises concerns about conflicts of interest. By selecting a physician with 

personal ties to the commissioner and limited relevant expertise, the league ensured that the committee’s 
conclusions aligned with the organizational priorities rather than independent scientific assessment[40]. 
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As a result, the MTBI Committee became the league’s primary instrument for minimizing concerns about 

concussions and repeated head impacts. 

During the late 1990s and early 2000s, the committee repeatedly asserted that brain injuries in 

football were rare and inconsequential. Pellman’s 1999 claim that concussions were “relatively 

uncommon and minor” contradicted both players’ lived experiences and growing scientific warnings[62]. 

In 2000, MTBI members publicly criticized the American Academy of Neurology’s return-to-play 

guidelines, framing well-founded caution as unsupported by evidence[40]. These statements served to 

delay reforms and maintained the perception that football was fundamentally safe.  

The committee also produced an extensive body of counter-science. Beginning in 2003, the 

NFL’s MTBI committee published sixteen papers in Neurosurgery that downplayed the severity of 

concussions and emphasized quick recovery times[63]. These publications, paired with a guest editorial 

by Tagliabue, helped legitimize the league’s preferred narrative in the medical literature. By positioning 

NFL-funded research as authoritative, the MTBI Committee cultivated doubt around independent findings 

that pointed toward long-term brain damage.  

At the same time, the committee actively discredited external researchers. It challenged Kevin 

Guskiewicz’s work on recurrent concussions, dismissed evidence linking football to mental health 

conditions[64], and in 2006, accused Bennet Omalu of  “fallacious reasoning” when he connected 

football-related trauma to player suicides[63]. MTBI members even sought retraction of Omalu’s initial 

CTE case report, an aggressive attempt to invalidate early neuropathological evidence. In 2007, MTBI 

chair Dr. Ira Casson undermined survey-based studies linking concussions to depression by labeling 

surveys “the weakest type of research,” reinforcing an environment in which only NFL-sanctioned 

findings counted as legitimate[66].  

Ironically, the league’s own funded research eventually contradicted its public stance. A 2009 

study found that former NFL players were nineteen times more likely to develop dementia[65]. Rather 

than acknowledge this alarming result, the league initially deemed the study flawed. In fact, when any 

researchers associated with the league found evidence contrary to the NFL’s position, the league often 

attempted to influence findings or distance themselves from the researchers[65]. Only later that year did 

NFL spokesman Greg Aiello concede that concussions could cause “long-term problems,” marking the 

league’s first public acknowledgement after years of denial (a crucial MDE milestone)[40].  

The NFL’s corporate resistance relied on strategies indistinguishable from those used in other 

market-driven epidemics: constructing scientific ambiguity, undermining independent expertise, and 

protecting commercial interests over public health[67]. The league’s prolonged denial of neurological risk 

very likely delayed recognition of CTE, impeded meaningful reforms, and allowed the commercial model 

built on violent spectacle to continue with minimal disruption.  

   

Phase 4. Mitigation and Market Adaptation:  

The mitigation phase begins when accumulated evidence of harm, combined with professional 

alarm and public pressure, outweighs corporate resistance. This phase is characterized by legal, 

regulatory, political, and social interventions that begin to meaningfully counterbalance the market forces 

sustaining the epidemic[16]. It often follows a “tipping point” where the issue becomes too visible or too 

costly to ignore. In the context of American football and CTE, mitigation has not followed a single sharp 

inflection point, but rather a sequence of legal actions, public disclosures, and cultural shifts that 

collectively pushed the NFL toward greater acknowledgment and reforms.  
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Table 5.  

Phase 4: Mitigation and Market Adaptation 
A tipping point prompts legal, regulatory, political, and social mitigation. Consumption decreases as 

public health forces outweigh corporate resistance 

1997: Return-to-Play Guidelines Introduced: New return to play guidelines (American Academy of 

Neurology), players should be removed from the game if they lose consciousness or exhibit any 

concussion symptoms 15 minutes post injury [68] 

 

2011: Kickoff Rule Changes: The NFL changes kick-off rules, moves up kick-offs by 5 yards in hopes 

of reducing the speed of collisions during kick-off[69] 

 

2011: Mass Lawsuits Filed: Thousands of former players sue the NFL for deception regarding brain 
trauma[70] 

2012: Youth Safety Campaign (Heads Up Football): NFL funds youth concussion awareness 

initiative to promote safety and concussion awareness in youth football[71] 

 

2012: Concussion Rates Rise Despite Rule Changes: NFL reports 14% increase in concussions, 

raising questions about safety reforms[40] 

2013: Independent Neurologists on Sidelines: NFL announces changes in concussion safety 

measures; an independent neurologist will be placed on the sidelines of every game. This change was 

inspired by the introduction of concussion assessment protocols designed by the Head, Neck, and Spine 

committee[40] 

 

2013: Crown of the Helmet Rule (CHR): A safety precaution put in place to reduce the incidence of 

concussions and head injuries by penalizing a player who intentionally initiates contact with another 

player using the top of his helmet[72]  

2013: $765 Million Settlement: Surprise settlement, NFL agrees to pay $765 million to settle lawsuit 

with retired players, league does not admit any wrongdoing[73]  

2016: League Reaffirms CTE Link: League officially affirms connection between football and 

CTE[74] 

 

2018: Updated CHR, Playing Rule 12, Article 8: Explicitly became a foul and a 15-yard penalty for 

unnecessary roughness if a defender initiated head-first contact with another player[75]   

 

2020: Research Driven Changes to Tackling Techniques: Video-analysis studies of NFL gameplay 

identified specific tackling techniques associated with higher concussion risk, informing coaching 

interventions and rule modifications aimed at reducing head impacts[74]  

2022: Guardian Cap Introduced: Introduction of a padded helmet accessory called Guardian Cap, 

claimed reduction in head-impact force[76] 

2025: High-Profile CTE Case Sparks Public Attention: Mass-shooting gunman found to have CTE 

after targeting NFL Headquarters[77] 
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In the early 2010s, litigation and research began to accelerate mitigation. Beginning in August of 

2011, former Atlanta Falcons player Ray Easterling filed a lawsuit alleging that the NFL knowingly 

minimized concussion risks[70]. He was soon joined by more than 4,500 former players who made 

similar claims. This lawsuit represented the first coordinated attempt to hold the league legally 

responsible for its historical pattern of denial, setting a precedent for other athletes who had been harmed, 

including hockey players and boxers [70]. Shortly after, in October of 2011, Dr. Ann McKee briefed 

congress on post-mortem evidence from college football player Owen Thomas, warning legislators about 

the dangers of sub-concussive hits[40]. Her statement broadened the issue beyond the NFL, framing CTE 

as a systemic risk across levels of play. As a result, these early legal actions created conditions for 

sustained public and judicial scrutiny.  

The NFL agreed to a $765 million settlement with retired players who alleged concealment of 

concussion risks in August 2013[73]. Although the league denied wrongdoing, the size and visibility of 

the settlement signaled a fundamental shift in the conversation: CTE could no longer be dismissed. In 

March 2016, an NFL official, once again, publicly affirmed a connection between football and CTE[78]. 

For the second time, the league admitted what independent research had shown for more than a decade. 

Most recently, in 2025, following the discovery of CTE in a mass shooter who targeted the NFL’s 

headquarters, the issue reentered national debate[77]. While this case was extreme, it further amplified 

public attention to the long-term neurological consequences of football.  

Unlike other MDEs, such as tobacco or opioids, which had clearer, nationally recognized tipping 

points, CTE’s case has progressed through a series of partial tipping points. Litigation, congressional 

testimony, high-profile autopsies, and public statements gradually shifted the balance from denial to 

partial accountability, marking the moment when the NFL could no longer unilaterally define the 

narrative around concussion risk.  Once mitigation efforts affect the behavior of either consumers or 

producers, companies often respond by modifying products, developing substitutes, or shifting market 

strategies. Consumers may adjust their preferences or seek alternatives. In fact, adaptation can often occur 

without a national tipping point. Industry incentives alone, and the desire to increase revenue, can result 

in dramatic change. In football, adaptation has taken the form of incremental rule changes, equipment 

evolution, and alterations to player technique, aimed at addressing safety concerns while preserving the 

core commercial appeal of the game. In 1997, the American Academy of Neurology issued a new 

concussion return-to-play recommendation, urging removal from play for NFL players who lost 

consciousness or exhibited symptoms beyond 15 minutes[68]. This was the first widely publicized 

attempt to impose external medical standards on contact sports. Eventually, in 2011, the NFL moved 

kickoffs up by five yards, a modification intended to reduce high-speed collisions[69]. While narrow in 

scope, the rule change signaled that the league was increasingly willing to adjust gameplay to address 

head-injury risk. Beginning in January 2013, every game included an independent neurologist responsible 

for real-time concussion evaluations, a rule-change designed by the Head, Neck, and Spine 

committee[40]. This formalized a more medically informed approach to in-game decision-making. 

Further rule updates in August 2013 introduced penalties for “crown-of-the-helmet” hits outside the 

tackle box, again attempting to reduce the frequency of high-impact head contact[40].  

Further refinements emerged over the next decade. In 2026, NFL officials publicly acknowledged 

the connection between football and CTE, reiterating evidence that independent research had been 

documenting for years[40]. In 2018, CHR enforcement became explicit in Playing Rule 12, Article 8, 

imposing a 15-yard penalty for unnecessary head-first contact[75]. In 2020, video analysis of tackling 

techniques informed coaching and rule modifications to reduce high-risk impacts[79]. At the youth level, 

the Heads Up Football program (2012) promoted safe play, concussion awareness, and standardized 

coaching methods, extending mitigation beyond professional ranks[40]. Equipment evolution also 

contributed to mitigation efforts. A padded helmet shell, the guardian cap, was introduced in 2022 and 

was marketed as capable of reducing head-impact forces[76]. This form of incremental equipment 
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innovation reflects a broader industry trend toward “safer” versions of existing products rather than 

fundamental redesign.  

Table 6. Categorized Mitigation Efforts  

Category Year Mitigation Effort 

Rules 1977 Return-to-Play Guidelines 

 2011 Kickoff Rule Change 

 2013 Independent Sideline 

Neurologist 

 2013 Crown of the Helmet Rule 

(CHR) 

 2013 Settlement-Driven Policy 

Changes 

 2018 Updated CHR (Playing Rule 12, 

Article 8) 

Equipment 2022 Guardian Cap 

Training/Player Technique 2012 Heads Up Football 

 2020 Tackling Technique 

Modifications 

 

Recent epidemiological evidence indicates that these mitigation efforts had measurable effects, though 

not complete resolution. Total reported NFL concussions, including preseason, regular season, practices, 

and games, illustrate trends over the last decade:  

Table 7. Total Reported NFL Concussions 

Season Total Reported Concussions Total Games 

2015 275[80] 320 

2016 244[80] 320 

2017 281[81] 320 

2018 214[82] 320 

2019 224[83] 320 

2020 172[84] 256* 

2021 187[85] 320 

2022 213[86] 320 

2023 219[86] 320 

2024 182[87] 320 

* Covid-19 disrupted game schedules for the 2020 season  
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Figure 2. NFL Concussions per Game 

 

 Between 2015 and 2024, total reported concussions in NFL preseason, regular-season games, and 

practices fluctuated, reflecting both natural variation and the impact of evolving rules, equipment, and 

training interventions. For example, following the 2011 kickoff rule change and early litigation, 

concussions remained high (275 in 2017), which highlighted that initial interventions alone were 

insufficient to substantially reduce injury incidence[80]. The addition of independent sideline neurologists 

in 2013 and enforcement of the Crown of the Helmet Rule coincided with a noticeable drop in reported 

concussions, from 281 in 2017 to 214 in 2018[81,82]. In-game medical oversight and stricter enforcement 

of head-contact penalties had a real impact on reducing head trauma. Further, equipment and technique-

focused interventions, such as the Guardian Cap and tackling modifications, contributed to safer play. 

Reported concussions dipped to 172 in 2020 and remained below 220 in subsequent seasons, indicating 

that incremental changes across multiple mitigation categories cumulatively improved player 

safety[84,87]. However, it is important to note that there were no preseason games in 2020, due to the 

COVID-19 pandemic, which contributed to the decrease in concussions that year[84].  

 Examining concussions on a per-game basis provides additional insight into the effectiveness of 

NFL mitigation strategies while accounting for changes in the number of games per season. Over the last 

decade, reported concussions per game have generally remained below one concussion per game, 

emphasizing that while head injuries are still a persistent risk, the rate of occurrence has been relatively 

contained. Several patterns are noteworthy. First, per-game concussion rate peaked in 2017 (0.88) and 

2015 (0.86), prior to full implementation of stricter helmet-contact rules and the adoption of new tackling 

protocols[80,81]. After these measures were introduced, including the Crown of the Helmet Rule and 

video-informed tackling training, the rate generally declined, reach a low of 0.57 in 2024[87]. Second, the 



 

22 

per-game metric must be interpreted cautiously because the number of games in a season directly 

influences the statistics. For instance, in 2020, no preseason games were played due to pandemic-related 

schedule changes, which reduced the total number of games[84]. In turn, the reported 0.67 concussions 

per game may appear higher than it would have been in a standard season, even though the absolute 

number of concussions was lower[84].     

Mitigation also involved shifting the cultural narrative surrounding football. In the early 2000s, 

advertising emphasized physical dominance, violent collisions, and “warrior” imagery: bone-jarring 

tackles, slow-motion collisions, and militaristic narration reinforced a spectacle of toughness and 

sacrifice[88,89]. Between 2010 and 2015, marketing began emphasizing technological innovation, athlete 

safety, and precise skill, reflecting rule changes and growing concussion awareness[90]. By the 2020s, 

league promotions focused on elite athleticism, speed, and highlight-reel plays rather than violent 

hits[91]. This transition was driven by four factors: heightened concussion awareness, game-altering rules 

that promoted passing and skillful play, entertainment branding, and outreach to broader audiences, 

including families and causal viewers[21,29].  

Market adaption in football shows how an industry can respond to mounting safety concerns without 

altering its core product. Rule changes, new technologies, and youth programs allow the NFL to project 

attentiveness to player safety while preserving the sport’s defining physicality. These adaptations 

resemble those seen in other MDEs, where companies introduce “safer” or modified products to maintain 

legitimacy and mitigate public pressure, even as underlying risk factors remain present[92–94]. While 

these actions represent progress, they highlight a central challenge: adaptation often aims to protect the 

viability of the sport, not eliminate the structural conditions that produce CTE. In that sense, Phase four 

captures an industry attempting to evolve enough to sustain itself in the face of growing scientific and 

public scrutiny.  

CTE Milestone and Metrics 

 For CTE, suspicion of harm can be traced to 1928, when punch-drunk syndrome was formally 

recognized in boxers, establishing early clinical concern about repetitive head trauma[48]. Confirmation 

of harm occurred in 2002, when neuropathological evidence of CTE was identified in former NFL player 

Mike Webster[14]. Internal institutional awareness is marked by the NFL’s creation of the Mild 

Traumatic Brain Injury Committee in 1994, signaling formal organizational engagement with scientific 

evidence of harm[95]. Public acknowledgement emerged in stages, beginning in 2009 with recognition 

that concussions could cause long-term problems[40] and once again in 2016 with acknowledgement of a 

link between football and CTE[78]. The mitigation tipping point is noted as 2013, when the concussion 

settlement produced significant financial and structural consequences for the league[73]. A clear tipping 

point for associated mortality has not yet been reached, as CTE diagnoses continue to accumulate post-

mortem[12]. Compared with other MDEs, CTE displays an unusually long interval between suspicion and 

confirmation of harm (74 years), exceeding tobacco (38 years) and sugar (48 years), though similar to 

tobacco in its extended period of corporate resistance[18]. The gap between internal awareness and public 

acknowledgment (15 years) parallels the prolonged delays seen in tobacco industry (31 years) and 

prescription opioids (24 years)[18]. Unlike tobacco and opioids, however, CTE has not yet demonstrated 

a concrete decline in deaths or sustained mitigation tactics, placing it closer to sugar in terms of 

incomplete mitigation despite substantial evidence of harm 
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Table 8. CTE Epidemic Milestones and Metrics by Phase[18] 

Evidence of harm (Phase 2)  

• Suspicion of harm  

• Confirmation of harm  

• Interval between suspicion and 

confirmation  

 

1928[48] 

2002[14] 

74 years 

Corporate Resistance (Phase 3)  

• Industry internal awareness of harm  

• Industry public acknowledgement of harm  

• Interval between internal awareness of 

harm and public acknowledgment  

 

1994[61] 

2009[65]  

15 years 

Mitigation Action (Phase 4)  

• Tipping point for mitigation  

• Tipping point for associated deaths  

 

2013[73]  

Not reached  

Interval to mitigation tipping point (Between 

phases 2 and 4)  

• Suspicion of harm to mitigation tipping 

point  

• Confirmation of harm to mitigation 

tipping point 

 

 

85 years  

11 years 

 

Public Health and Economic Impact 
Public health and economic implications are central to understanding the long-term consequences 

of delayed mitigation in the CTE-NFL controversy, and they reveal patterns that mirror other market-

driven epidemics.  

Player Impact 

The health burden associated with CTE allegations and repetitive head trauma highlights that the 

consequences extend far beyond legal settlements. Neuropathological examination found CTE in 110 of 

111 former NFL players whose brains were studied and in 177 of 202 football players overall across 

levels of play[96]. Researchers caution that brain donation bias prevents prevalence estimates for all 

players. CTE has been associated with memory loss, executive dysfunction, impulse control problems, 

depression, aggression, and dementia, conditions that directly impair functional independence and long-

term wellbeing[96]. A 2012 mortality study reported that neurodegenerative mortality among retired NFL 

players, including ALS and Alzheimer’s disease, was approximately three times higher than expected 

compared to the general U.S. population[97]. However, overall suicide rates in that cohort were not 

elevated[97]. At the same time, CTE pathology has been identified post-mortem in multiple former 

players who died by suicide with researchers emphasizing that suicide causation is multifactorial[98]. 

Neuropathology alone does not establish direct causation, even if strong associations with mood and 

behavioral dysregulation exist[98].  
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Earlier survey data from the National Football League Player Care Foundation study at the 

University of Michigan showed that older retired NFL players reported dementia-related diagnoses at 

6.1% compared to 1.2% among U.S. men over age 50[65]. Younger retirees reported memory and 

disability rates comparable to or exceeding those of older men in the general population[65]. Disability 

data further indicated elevated difficulty with work, social participation, and routine needs, with higher 

rates of dependence on others for personal or household care among retirees[65]. These impairments 

imply reduced workforce participation, early disability retirement, and caregiving burdens that extend 

beyond individual players to families and communities. At the same time, player perceptions and cultural 

norms within football further compound these health and economic burdens. An Associated Press survey 

found that 20% of NFL Players reported hiding or downplaying head injuries, while 38% missed playing 

time due to such injuries[99]. This reflects both the prevalence of harm and the pressures to continue 

playing. Qualitative accounts reinforce this dynamic, with players describing a culture in which leaving a 

game due to concussions risk is stigmatized as weakness, incentivizing athletes to withhold symptoms 

from medical staff in order to return to play[99]. These norms, rooted in ideals of toughness and 

masculinity not only increase exposure to repetitive head impacts but also delay care and exacerbate long-

term outcomes. 

 

More recent data suggest that the psychological burden extends beyond physical symptoms to 

perceptions of disease risk. A 2024 survey of 1,980 football players found that approximately one-third 

believed they had CTE or symptoms consistent with it, highlight the widespread fear and uncertainty 

among former athletes[100]. This perception is consequential: 25% of those who believed they had CTE 

reported suicidality, compared to only 5% among those who did not[100]. The perceived diagnosis along 

can significantly affect mental health. Although CTE can only be definitively diagnosed post-mortem, 

and causation between pathology and outcomes such as suicide remains multifactorial, the persistence of 

these beliefs reflects a substantial psychosocial burden[100]. Former players have also expressed 

skepticism toward institutional responses, with some arguing that legal settlements ultimately benefited 

the NFL by discouraging open discussion of long-term harms[40].  Broader traumatic brain injury 

research estimates total lifetime economic costs in the United States in the hundreds of billions annually 

when healthcare expenditures and lost productivity are combined[101]. This illustrates the magnitude of 

repetitive head trauma as a public health concern.  

Additionally, social perception effects are measurable. Although approximately five million 

children and adolescents play football annually, high school football participation declined for five 

consecutive years. From 2018-2019 levels of participation decreased to 1,006,013 participants, the lowest 

level since 1999-2000, reflecting heightened parental and societal concern regarding long-term health 

risks[102,103]. The social burden not only encompasses neurological disability, but also mental health 

strain, lost productivity, caregiving dependence, and shifting cultural attitudes toward youth sports 

participation. 

 

Economic Impact on Professional Football 

The NFL’s class-action concussion settlement, initially valued at approximately $765 million and 

widely projected to exceed $1 billion over time, represented not merely a financial payout but a structural 

acknowledgment of prolonged uncertainty surrounding head trauma[104]. Observers explicitly compared 

the litigation’s potential scale and systemic implications to the tobacco litigation of the 1990s, noting that 

while players understood football was dangerous, the core legal questions concerned what the league 

knew and when it knew it[104]. The uncertainty surrounding that question created significant instability 

for the league’s future.  
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This comparison is instructive given that the Tobacco Master Settlement Agreement, one of the 

largest civil settlements in U.S. history, required major U.S. tobacco companies to pay at least $206 

billion over the first 25 years[105,106]. Some estimates place aggregate industry payouts at 

approximately $246 billion when legal fees and additional settlements are included[105]. While no NFL 

franchise or major league-affiliated equipment manufacturer has declared bankruptcy as a result of CTE 

litigation, the league has nonetheless faced escalating financial pressures. One in particular includes 

market contraction following concussion-related payouts now exceeding $1 billion[107,108]. Traditional 

liability insurers have limited or denied coverage for head-trauma claims, forcing greater reliance on self-

insurance or specialized policies, reflecting insurer’s reluctance to underwrite exposure amid million-

dollar personal injury settlements[107,108]. A Congressional hearing record showing skepticism toward 

concussion research while publicly downplaying risks further intensified scrutiny and contributed to the 

massive class-action settlement, especially when the league described critical reports as "flawed" while 

conducting its own long-term studies[109]. Federal policymakers also signaled concern, noting that 

because the NFL operates with congressional sanction dating to the 1970s, the pervasiveness of football 

injuries warranted federal scrutiny, not only for current and retired players but also for millions 

participating at the youth and collegiate levels[109].  

 

Leadership Impact 

As a result, leadership turnover has occurred within the league, although it has not been directly 

tied to CTE controversy. For example, Lloyd Howell resigned as executive director of the NFL Players 

Association due to player distrust less than two years into his contract[110]. In contrast, Commissioner 

Roger Goodell has remained in place without high-profile resignation linked to concussion litigation. 

While the NFL has not seen major leadership consequences, other sectors have. Members of the Sackler 

family, the original owners of Purdue Pharma, exited Purdue Pharma’s board by early 2019 due to opioid 

litigation fallout[111,112]. Though the NFL avoided leadership turnover thus far, how its current 

approach may shape future outcomes remains to be seen, given that the league faces market-related 

pressures stemming from the CTE debate. The NFL is not publicly traded, so direct share price impacts 

cannot be measured. However, adverse coverage has influenced sponsorship relationships and market 

perceptions. Critics have argued that by undermining concussion science and marginalizing independent 

researchers, the league demonstrated how powerful business entities can threaten independent 

science[63,113]. Consequently, these actions create further distrust.  

 

Ethical Tradeoffs  

The ethical trade-offs embedded in these outcomes revolved around innovation, profit, and 

prevention. They highlight governance challenges common across MDEs, even if the harms themselves 

differ. The NFL’s profitability depends on maintaining high-intensity gameplay and the physical 

spectacle that drives television contracts and fan engagement[21,114]. Revenues reached approximately 

$23 billion in 2025, reinforcing incentives to preserve the traditional structure of the sport[114–116]. 

Studies suggest that perceived violence can increase spectator engagement and identification, raising 

uncomfortable questions about societal complicity in valuing high-impact collisions that predictably 

produce brain injury[21]. At the same time, investigative reporting revealed that the NFL’s own 

concussion research omitted over 100 diagnosed concussions from a dataset, raising concerns about 

transparency and whether financial incentives influenced public messaging and research framing[92,117]. 

Specifically, the assumption of risk-defense, arguing that professional players knowingly accept the 

dangers inherent in football, has intuitive legal appeal, yet its ethical strength depends on whether players 

were fully informed about long-term neurological risks before scientific consensus was reached[118].  
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Technological innovations, including improved helmets, sideline concussion protocols, and data 

tracking, demonstrate responsiveness, but neuroscientists emphasize that no helmet can eliminate the 

rotational acceleration believed to contribute to CTE pathology[98,119]. Structural reforms, reducing 

contact practices, limiting youth exposure, or altering tackling techniques, may more directly mitigate 

cumulative trauma, yet they risk changing the entertainment product value that sustains league revenues 

and commercial expansion[114,120]. A study done in Neurology indicating that playing tackle football 

before age 12 is associated with worse executive function, memory impairment, and lower estimated 

verbal IQ later in life complicates the ethical implications, particularly given the NFL’s dependence on 

youth football pipelines[120]. Public health scholars argue that CTE represents a population-level risk 

issue analogous to tobacco or occupational hazards, while defenders emphasize adult autonomy, 

voluntary participation, and evolving safety protocols[118].  

 

Framework for Positive Corporate Response  
 This section translates the lessons from analyzing CTE as an MDE into a structured response 

directed specifically at the NFL. The purpose is not to relitigate past failures, but to outline what a 

proactive, corporate governance-based response would have required, and what it would require now.  

 MDEs do not solely emerge from products. They emerge from producer behavior. In football, 

repetitive head impacts were the exposure pathway, but institutional delay, resistance, and partial reform 

shaped the epidemic’s trajectory[2]. The central idea of this framework is that corporate governance 

functions as a determinant of health[121]. When early warning signs are institutionally suppressed, 

exposure persists. When health-oriented governance mechanisms, including early risk recognition, 

precautionary decision-making, transparent reporting, independent oversight, and responsive mitigation, 

activate early, harm trajectories can be shortened.  

 Therefore, this section focuses exclusively on what the NFL would have needed to do differently 

at each stage of the CTE timeline. The table below outlines the specific actions the league could have 

taken to shorten the period between suspicion of harm and meaningful mitigation. These actions are 

derived from positive MDE interventions that have successfully reduced harm in other industries and will 

be presented alongside the framework (Figure 3).  
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Figure 3: Framework Overview 

 

*See Appendix A for full Operational Framework 
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Operational Framework: A Stepwise Guide  

The operational framework above translates what happened into a revised set of concrete 

governance actions. At each stage, the question is simple: once credible concern emerged, what should 

the league have done next?  

The first step, the trigger threshold, would have required the league to treat repeated concussion 

patterns as a reportable safety issue rather than an isolated medical event. Practically, this means 

establishing a centralized injury registry, tracking repeated head impacts across teams and seasons, and 

requiring executive-level review once predefined injury thresholds were met. Similar early surveillance 

triggers have been effective in other market-driven epidemics, where mandatory reporting of adverse 

events or harm clusters prevented prolong exposure. For example, in Ghana after seeing an increase of 

low quality and high fat imported meat, the Ghanaian government implemented food standards that 

applied to all domestic and imported meats[122]. The mechanism is straightforward: once the data cross a 

threshold, review is automatic.  

Public acknowledgement, the second step, addresses transparency. When peer-reviewed evidence 

suggested a plausible association between repetitive head impacts and long-term neurological 

harm[2,124], the league could have issued a clear statement outlining what was known, what remained 

uncertain, and what interim precautions were being considered. Public awareness and disclosure 

requirements have reduced informational asymmetry in other industries facing harm-related scrutiny. 

Early acknowledgment narrows the gap between producers and participants and prevents uncertainty from 

being perceived as concealment. In two instances, government systems provided education to participants 

on how to evaluate corporate information and action, while ensuring that health promotion and education 

were free of corporate branding[121,123]. These two interventions actively built trust between the 

consumer and producer and drastically reduced information symmetry. 

The third step, independent risk assessment, focuses on how science is governed. Rather than 

relying primarily on internally affiliated committees, the league could have commissioned external 

neurologists with guaranteed publication autonomy, transparent funding disclosures, and open access to 

injury data. Positive MDE interventions have repeatedly shown that safeguarding scientific independence, 

such as formal policies governing funder-researcher relationships or funding independent public health 

research bodies, improves credibility and accelerates consensus formation [121–123]. Notably, the 

Institute for Therapy Research Munich did an excellent job of employing a policy to assess the 

appropriateness of funder-researcher relationships, illustrating that including independence into research 

contracts is imperative for a successful mitigation of an MDE[123].  

The fourth step, precautionary mitigation, moves from research to measurable policy change. If 

cumulative head impacts were plausibly harmful, the league could have reduced exposure before 

complete scientific certainty was achieved. Limiting full-contact practices, tracking cumulative impacts 

per athletes, implementing stricter return-to-play thresholds, and exploring age-based tackle restrictions in 

youth leagues are all rule-based adjustments within league control. In other market-driven epidemics, 

exposure caps, marketing restrictions, and product redesign have proven more effective than awareness 

campaigns alone. The distinction here is measurable exposure reduction versus reputational management. 

From a civil society perspective, being vocal about risk and enforcing comprehensive controls on the 

marketing of products that may negatively impact health have also been critical components of successful 

reform[122]. In the context of football, this would mean avoiding promotional messaging that minimized 

neurological risk and ensuring that marketing, particularly to youth populations, accurately reflects the 

evolving evidence on head trauma[19,118].  

The fifth step, continuous monitoring and adaptive reform, ensures that reform does not depend 

on litigation or public controversy. Annual public reporting of concussion data, independent safety audits, 
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and executive accountability tied to injury reduction benchmarks would embed neurological safety into 

routine governance. Many successful MDE responses have ultimately required structured oversight, 

including litigation-triggered reforms, periodic audits, or mandated public reporting[121–123]. The 

framework simply internalizes those mechanisms earlier, before external pressures force change.  

As mentioned, the actions outlined here are drawn directly from positive interventions that have 

reduced harm in other sectors. These tools span multiple domains, including regulatory mechanisms 

(independent oversight bodies and mandatory reporting requirements), informational strategies 

(transparent risk communication and public health warnings), and exposure-reduction measures (rule 

changes, limits on contact practices, and earlier removal from playing following injury). The difference in 

the CTE case was not the absence of such tools. It was the timing of their use. By sequencing these 

mechanisms earlier, the league could have shortened the interval between credible suspicion and 

demonstrable harm reduction. Further, the operational framework shows that the trajectory of CTE was 

shaped not only by evolving science, but by governance choices about when to review evidence, when to 

communicate risk, and when to reduce exposure. 

More broadly, the operational framework demonstrates that the trajectory of CTE was shaped not 

only be evolving science, but by governance choices about when to review evidence, when to 

communicate risk, and when to reduce exposure. While corporations do not typically view public health 

protection as their primary mandate, this framework suggests that earlier intervention may be compatible 

with long-term institutional stability[16]. Drawing on parallels from other market-driven epidemics, 

earlier adoption of harm-reduction strategies can mitigate downstream risks, including reputational 

damage and the erosion of public trust, which ultimately affect long-term viability of the product 

itself[18]. In this sense, aligning public health goals with corporate decision-making is not purely 

normative, but can be understood as a form of extended institutional rationality that incorporates both 

financial stability and the preservation of the sports’ cultural legitimacy.  

At the same time, the alignment is not automatic. Where short-term profit maximization 

dominates, meaningful action is unlikely to occur without external pressure. The framework therefore 

functions not only as a decision map for internal actors, but also as a guide for regulators and stakeholders 

seeking to create conditions under which earlier intervention becomes both feasible and rational. At each 

stage, concrete actions were available that could have reduced long-term harm while maintaining the 

viability of professional football.    

 

Discussion  
 This thesis demonstrates that the development of CTE closely follows the dynamics of a market-

driven epidemic, in which the recognition ad mitigation of harm are systemically delayed by institutional 

incentives[16]. Most notably there was an extended “suspicion-to-confirmation” gap spanning nearly 75 

years. While the neurological consequences of repetitive head trauma were documented in boxers as early 

as 1928 and further supported by the mid-20th century neuropathological studies, these insights were not 

applied to football until the early 2000s, when Dr. Bennet Omalu identified CTE in former NFL player 

Mike Webster[14,48]. This lag indicates that the delay in recognition was not due to an absence of 

scientific knowledge, but rather a failure to translate existing evidence into institutional acknowledgment 

within a highly commercialized context. Consistent with this, the NFL’s response to emerging evidence 

was significantly delayed and often reactive, with early warning signs failing to produce timely or 

comprehensive mitigation. Even as the scientific community moved toward causal consensus in 2022, 

persistent uncertainty regarding mechanisms and exposure thresholds continue to shape the debate[57]. 

Despite strong evidence of harm, residual ambiguity can coexist with strong evidence of harm. These 

findings support the central argument that delayed mitigation in the case of CTE was not incidental but 
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structurally embedded in a system in which acknowledging risk conflicted with commercial and cultural 

incentives.    

 

Generalizability 

 

While the above framework is applied to the NFL and the CTE timeline, its principles are broadly 

relevant for different industries facing market-driven epidemics. The specific health outcomes, regulatory 

environments, and commercial incentives may vary, ranging from leadership turnover and corporate 

restricting in pharmaceuticals to reputational damage in professional sports, but the underlying dynamics 

of these crises share important similarities. Across industries, disputes over scientific evidence, delayed 

acknowledgement, and contested research tend to follow comparable patterns, often compounded by 

institutional defensiveness[16,18,125].  

 

The framework emphasizes proactive governance rather than reactive crisis management. 

Whether the context is professional sports or emerging technology, strategies such as independent 

scientific oversight, transparent decision-making, early acknowledgment of credible risk, and prioritizing 

public welfare over short-term organizational protection remain relevant. By focusing on governance 

mechanisms rather than industry-specific products, the framework provides a template that can guide 

organizational responses to new and diverse MDEs, from AI overuse to social media addiction or 

environmental hazards like microplastics. Parents, consumers, journalists, and scientists also play a 

critical role. Their awareness and demand for accountability can trigger early recognition and 

precautionary mitigation. Incorporating these actors into the framework further strengthens its 

generalizability across different types of MDEs.  

 

Strategies for Policymakers to Preempt Corporate Denial  

 

Corporate resistance to acknowledging emerging harm often follows a predictable 

“disinformation playbook,” including minimizing evidence, funding biased research, or framing 

precautionary measures as costly or unnecessary[67]. For years, such tactics have been used across 

industries to erode scientific consensus and undermine the processes that protect public health. Well-

documented examples, like the tobacco industry’s efforts to downplay smoking risks and sugar 

companies’ misrepresentation of diet-related harms[18,94,126], demonstrate that these strategies are 

neither isolated nor accidental. Rather, they are systematic approaches to delay or distract from measures 

that could reduce preventable harm.  

 

The “disinformation playbook” has been particularly effective because it targets the very 

mechanisms on which science depends: peer review, replication, and regulatory translation of 

evidence[67,92]. By reframing scientific scrutiny as “uncertainty,” companies have been able to 

manufacture debate and slow policy interventions. As a result, potentially life-saving public health 

measures are delayed, and public trust in science is weakened[123]. The consequences extend beyond a 

single industry. Undermining science in one sector established norms that can influence policy and 

corporate behavior elsewhere, creating a cascade of delayed protections and preventable harm[16,18].  

 

Lessons from CTE and other MDEs, including sugar-sweetened beverages and tobacco, show that 

policymakers and public health institutions can counter these strategies by acting proactively rather than 

reactively, especially with the help of the operational framework. By understanding the “disinformation 

playbook” and integrating structured safeguards, policymakers can shield scientific processes from 

corporate interference and ensure that emerging evidence leads to timely protective action. When applied 
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consistently, transparent and independent interventions not only reduce harm but also strengthen public 

trust in science[127]. Despite decades of pushback, corporate accountability can coexist with economic 

and organizational interests.  

 

Limitations 

 

 Despite the insights provided by this framework, several limitations constrain its application and 

interpretation. First, CTE remains a condition that can only be definitively diagnosed post-mortem, 

limiting the ability to identify and intervene in at-risk players during their lives. This diagnostic constraint 

creates a substantial lag between exposure, symptom onset, and institutional response, reducing the 

opportunity to implement early mitigation measures. Emerging researching linking CTE to other 

neurodegenerative diseases, such as Alzheimer’s, offers potential pathways for earlier detection[128–

130]. However, these connections remain under investigation and are not yet sufficient for widespread 

clinical application. 

 

 Second, as a relatively new market-driven epidemic, CTE suffers from limited longitudinal data, 

While patterns of concussion and neurological decline are increasingly documented, gaps remain in 

understanding cumulative exposure, differential risk factors across player positions, and long-term 

outcomes in younger athletes or non-professional populations[19,120,131]. These data limitations make it 

difficult to evaluate the effectiveness of specific intervention or fully quantify potential impact of early 

corporate action. 

 

 Third, this analysis relies primarily on publicly available information and retrospective case 

studies, meaning that the internal decision-making processes of the NFL and other stakeholders are not 

fully observable. Without access to internal communications, board deliberations, or executive incentives, 

it is difficult to determine why certain reforms occurred when they did, or why other potential 

interventions were delayed or resisted. This limitation emphasizes the need for further qualitative 

research, such as structured interviews with former executives and policy stakeholders, to uncover the 

organizational incentives and restrictions that shaped the timeline of response 

 

 Fourth, while this framework highlights corporate responsibilities, it does not capture the full 

complexity of individual behavior, player choices, or cultural factors that also influence risk. For 

example, player participation decisions, parental consent for youth athletes, and fan engagement all 

interact with corporate policy to shape exposure outcomes[19,115,132]. These factors are not fully 

addressed here, though they are critical for understanding the broader social context of MDEs.  

 

 Finally, the generalizable of this case is constrained by the unique characteristics of professional 

football, including its highly public profile, concentrated governance structure, and well-documented 

concussion risks. While the framework is designed to be transferable, the timing, visibility, and 
enforceability of interventions may differ in other industries or cultural contexts. Future research should 

explore how the principles of early recognition, transparence, and adaptive governance can be adapted to 

sectors with different regulatory oversight, dispersed governance, or less publicly visible harm. These 

limitations highlight gaps in data, access, and understanding that constrain both the historical analysis of 

the NFL/CTE case and the predictive application of the framework. They also point toward avenues for 

future research, particularly in capturing organization decision-making, evaluating interventions in real 

time, and examining the intersection of corporate governance with individual and societal behavior in 

emerging MDEs.  
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Future Research Directions  

Corporate Incentives 

Applying this framework highlights several key policy and research implications. First, 

organizations that adopt early recognition and structured harm-reduction processes can reduce long-term 

public health burdens while avoiding the reputational and legal costs associated with delayed 

response[133]. Policy frameworks that incentivize transparency and independent review, such as 

mandatory risk reporting thresholds or independent scientific panels, can reinforce corporate adherence to 

these best practices.  

 

Building on the limitations outlined above, future research should focus on capturing the 

organizational and cultural dynamics that shaped the NFL’s response to CTE, while also advancing 

scientific understanding of how the condition can be identified earlier. To achieve this, one avenue would 

be qualitative interviews with stakeholders across the NFL and the broader U.S. football community, 

including former players, medical staff, journalists, and researchers. These interviews could explore how 

participants interpret responsibility and institutional decision-making related to CTE. Analyzing these 

perspectives thematically would help to clarify the cultural and market forces that contributed to delayed 

acknowledgment of harm.  

 

Future research should also investigate the conditions that enable meaningful corporate reform by 

comparing resistant industries (the NFL) to those that have successfully adapted to emerging harms (the 

sugar-sweetened beverage and tobacco industries). Interviews should include leaders, such as CEOs and 

senior executives, alongside researchers and critics from industries that have implemented substantive 

measures to mitigate other MDEs. By juxtaposing these perspectives with those form the NFL-focused 

interviews, a future study could seek to identify structural and incentive-based mechanisms that make 

corporate accountability feasible. These insights will directly inform the refinement of the operational 

framework, providing actionable guidance for preventing and mitigating future MDEs across diverse 

sectors. Additionally, this research could explore the influence of external stakeholders, such as parents, 

consumers, and media, as well as the impact of cultural and market incentives, such as fantasy football 

engagement, on organizational behavior[134]. These efforts should aim to connect individual-level 

decisions, societal pressures, and corporate governance structures, producing a more nuanced 

understanding of how to shorten the lag between emerging evidence of harm and effective corporate 

action.  

 

Tools for Monitoring CTE 

 

From a research perspective, understanding how early signals translate into corporate action 

requires both retrospective and prospective investigation. In the case of CTE, much of the evidence 

emerged post-mortem, limiting the ability to diagnose risk early[9,10,12–14,135]. Exploring links 

between CTE and other neurodegenerative conditions such as Alzheimer’s disease may open pathways 

for earlier identification and create opportunity for more timely intervention[128–130]. Similarly, 

studying the economic and behavioral incentives behind corporate resistance or compliance can guide 

policymakers in designing more effective MDE prevention strategies[22,136].  

 

Progress will depend heavily on advances in clinical detection and neuropathology of CTE. More 
than two decades after the link between repetitive head trauma and long-term neurological decline 

became widely recognized, there are still no clinically established biomarkers that allow CTE to be 
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diagnosed during life[137]. Therefore, the disease can currently only be confirmed through postmortem 

brain examination[2,137]. This diagnostic limitation has important implications: without reliable early 

indicators, it becomes increasingly difficult to intervene before symptoms emerge or to measure risk in 

real time. In practice, this means that CTE often remains grouped within the broader category of 

neurodegenerative disorders, many of which share overlapping biological signals[137,138].  

 

Neuropathologically, CTE is generally understood as a progressive tau-related disease. Tau is a 

protein that normally helps stabilize neurons, but abnormal accumulations can develop in specific regions 

of the brain, mainly around small blood vessels in the depths of cortical folds following repeated head 

trauma[137]. However, potential biomarkers linked to neurodegeneration, including total tau or 

phosphorylated tau, also appear in other neurological conditions such as Alzheimer’s 

disease[128,137,138]. This overlap creates a major challenge for researchers when attempting to identify 

biological signals that are sensitive enough to detect injury but specific enough to distinguish CTE from 

other disorders. In other words, the field lacks a marker that can clearly indicate when someone has CTE 

rather than another form of neurodegeneration[137]. Current research is beginning to explore more 

accessible detection strategies, particularly blood-based biomarkers that could indicate long-term 

neuronal injury[137]. As of now, these approaches seem to promising as they are easier to obtain and 

could potentially be used in large populations of athletes[137]. Researchers are also studying biomarkers 

in cerebrospinal fluid, although these methods are more invasive, and therefore less practical for routine 

screening[137]. At present, this work remains in early stages, and many candidate biomarkers still lack 

the specificity for clinical use[138].  

 

Related to this obstacle is the complexity of diagnosing traumatic encephalopathy syndrome (TES), 

the clinical condition associated with CTE[138]. Diagnosis requires a multidisciplinary approach that 

includes patient history, neurological and psychiatric evaluation, and assessment for other 

neurodegenerative or systemic conditions that could explain symptoms[138]. Multiple diagnostic criteria 

have been proposed, often categorizing cases as possible, probably, or unlikely CTE[138]. Yet, the 

absence of a unified standard creates uncertainty and inconsistency across studies. Future research should 

focus on developing clearer diagnostic algorithms that integrate both clinical presentation and emerging 

biomarker evidence. Establishing more consistent criteria could reduce ambiguity and improve 

comparability across studies. Ultimately, improving early detection of CTE and understanding the 

institutional forces that shape responses to risk are closely linked goals. As with any epidemic, timing 

matters. The earlier credible signals can be identified and acted upon, the greater the opportunity to 

reduce preventable harm.   

   

Conclusion 

This study shows that Chronic Traumatic Encephalopathy follows the recognizable trajectory of a 

market-driven epidemic, in which profit incentives and institutional structures delayed the recognition and 

mitigation of harm. The history of football and CTE illustrates how corporate actors often respond to 

emerging risks through predictable strategies that protect commercial interests, including denial, strategic 

uncertainty, and resistance to independent science. This pattern is not unique to football. It appears across 

tobacco, opioids, fossil fuels, social media, and artificial intelligence. While an eventual shift toward rule 

changes, research engagement, and safety reforms demonstrates that corporate behavior can change when 

legal, scientific, and public pressures align, critical gaps remain. An antemortem diagnostic tool does not 

exist, there is no centralized registry to track cumulative sub-concussive impacts, and there is no 

independent monitoring mechanism to hold leadership accountable. Corporate accountability and 

economic survival can coexist, but reform without monitoring is incomplete. 
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 The operational framework developed in this study offers a practical and transferable tool for 

shortening this lag in future crises. By identifying trigger thresholds, mandating independent risk 

assessment, and embedding precautionary mitigation into governance before litigation forces it, the 

framework targets the institutional mechanisms that produce the delay, not industry-specific products that 

carry the harm. Understanding these dynamics matters because the lessons from CTE extend far beyond 

professional football. Many emerging public health risks arise within profitable markets where incentives 

can delay intervention. Policymakers, advocates, researchers, and industry leaders now have a 

documented case, a quantified timeline and a five-step framework to act on. The question is whether they 

use it, or whether the next market-driven epidemic runs the same 85-year course before institutions 

respond.    

  



 

35 

References 
1. McKee AC, Stein TD, Huber BR, Crary JF, Bieniek K, Dickson D, et al. Chronic traumatic 

encephalopathy (CTE): criteria for neuropathological diagnosis and relationship to repetitive head 

impacts. Acta Neuropathol (Berl). 2023 Apr;145(4):371–94. doi:10.1007/s00401-023-02540-w 

PubMed PMID: 36759368; PubMed Central PMCID: PMC10020327. 

2. McKee AC, Alosco M, Huber BR. Repetitive Head Impacts and Chronic Traumatic Encephalopathy. 

Neurosurg Clin N Am. 2016 Oct;27(4):529–35. doi:10.1016/j.nec.2016.05.009 PubMed PMID: 

27637402; PubMed Central PMCID: PMC5028120. 

3. Academy USS. Chronic Traumatic Encephalopathy (CTE) and Former National Football League 

Player Suicides. The Sport Journal [Internet]. 2016 Jan 29 [cited 2025 Nov 27]. Available from: 

https://thesportjournal.org/article/chronic-traumatic-encephalopathy-cte-and-former-national-

football-league-player-suicides/ 

4. VanItallie TB. Traumatic brain injury (TBI) in collision sports: Possible mechanisms of transformation 

into chronic traumatic encephalopathy (CTE). Metabolism. 2019 Nov 1;Role of Environment in 

Initiation and Progression of Illnesses100:153943. doi:10.1016/j.metabol.2019.07.007 

5. Harris E. Many Young Contact Sport Players Had CTE on Autopsy. JAMA. 2023 Sep 

26;330(12):1127. doi:10.1001/jama.2023.16675 

6. ESPN.com [Internet]. 2023 [cited 2025 Nov 29]. Study: CTE in 40% of athletes who died before 30. 

Available from: https://www.espn.com/espn/story/_/id/38276973/study-finds-cte-40-percent-athletes-

died-30 

7. Safinia C, Bershad EM, Clark HB, SantaCruz K, Alakbarova N, Suarez JI, et al. Chronic Traumatic 

Encephalopathy in Athletes Involved with High-impact Sports. J Vasc Interv Neurol. 2016 

Oct;9(2):34–48. PubMed PMID: 27829969; PubMed Central PMCID: PMC5094259. 

8. Maroon JC, Winkelman R, Bost J, Amos A, Mathyssek C, Miele V. Chronic Traumatic 

Encephalopathy in Contact Sports: A Systematic Review of All Reported Pathological Cases. PLoS 

ONE. 2015 Feb 11;10(2):e0117338. doi:10.1371/journal.pone.0117338 PubMed PMID: 25671598; 

PubMed Central PMCID: PMC4324991. 

9. Makhoul JT, Nasr AG, Qazi ZG, Piper BJ, Ahmed AN, Javeed A. Neurobiology and Impact of 

Chronic Traumatic Encephalopathy in Athletes: A Focused Review. Cureus. 17(6):e86367. 

doi:10.7759/cureus.86367 PubMed PMID: 40688873; PubMed Central PMCID: PMC12276027. 

10. Affleck AJ, Suter CM, Cropley JE, Pearce AJ, Buckland ME. The neuropathology of chronic 

traumatic encephalopathy. Pathology (Phila). 2025 Mar 1;Neuropathology today: expertise, 

advancements and future considerations57(2):248–52. doi:10.1016/j.pathol.2024.12.387 

11. Chronic Traumatic Encephalopathy (CTE): What It Is [Internet]. [cited 2025 Nov 29]. Available 

from: https://my.clevelandclinic.org/health/diseases/17686-chronic-traumatic-encephalopathy-cte 

12. Standalone Traumatic Brain Injuries Rarely Lead to Chronic Traumatic Encephalopathy 

Development | NeurologyLive - Clinical Neurology News and Neurology Expert Insights [Internet]. 

[cited 2025 Nov 29]. Available from: https://www.neurologylive.com/view/standalone-traumatic-

brain-injuries-rarely-lead-chronic-traumatic-encephalopathy-development 



 

36 

13. Diagnosing Chronic Traumatic Encephalopathy (CTE) in Living Patients [Internet]. 2018 [cited 2025 

Nov 29]. Available from: https://www.michiganmedicine.org/health-lab/diagnosing-cte-what-

neurologist-wants-you-know 

14. Omalu BI, Hamilton RL, Kamboh MI, DeKosky ST, Bailes J. Chronic traumatic encephalopathy 

(CTE) in a National Football League Player: Case report and emerging medicolegal practice 

questions. J Forensic Nurs. 2010;6(1):40–6. doi:10.1111/j.1939-3938.2009.01064.x PubMed PMID: 

20201914. 

15. Munakomi S, Puckett Y. Chronic Traumatic Encephalopathy. In: StatPearls [Internet]. Treasure 

Island (FL): StatPearls Publishing; 2025 [cited 2025 Nov 27]. Available from: 

http://www.ncbi.nlm.nih.gov/books/NBK541013/ PubMed PMID: 31082057. 

16. Rimányi E, Quick JD, Yamey G, Immurana M, Malik VS, Doherty T, et al. Dynamics of combatting 

market-driven epidemics: Insights from U.S. reduction of cigarette, sugar, and prescription opioid 

consumption. PLOS Glob Public Health. 2024 Jul 24;4(7):e0003479. 

doi:10.1371/journal.pgph.0003479 

17. Fortington LV, Cassidy JD, Castellani RJ, Gardner AJ, McIntosh AS, Austen M, et al. 

Epidemiological Principles in Claims of Causality: An Enquiry into Repetitive Head Impacts (RHI) 

and Chronic Traumatic Encephalopathy (CTE). Sports Med Auckl NZ. 2025 Feb;55(2):255–74. 

doi:10.1007/s40279-024-02102-4 PubMed PMID: 39277838; PubMed Central PMCID: 

PMC11947058. 

18. Rimanyi E, Quick JD, Karlson O, Yamey G, Brownell KD, Immurana M, et al. Market-driven 

epidemics methodology, milestones, and metrics: timely science and earlier response could save 

millions of lives [Working Paper]. Duke Global Health Institute, Working Paper; 2025. 

19. Youth Football Participation Declining Amid Safety Concerns | Healthiest Communities Health 

News | U.S. News [Internet]. [cited 2026 Feb 23]. Available from: 

https://www.usnews.com/news/health-news/articles/2023-01-24/youth-football-participation-

declining-amid-safety-concerns 

20. de Sena Barbosa MG, Francisco GG de OA, de Souza RLV, de Souza JMA, Almeida Carneiro R, 

Rabelo NN, et al. Chronic traumatic encephalopathy in athletes, players, boxers and military: 

systematic review. Ann Med Surg. 2024 Dec;86(12):7238–47. doi:10.1097/MS9.0000000000002693 

PubMed PMID: 39649931; PubMed Central PMCID: PMC11623818. 

21. Carole. The Psychology Of Violence In Sports — On The Field And In The Stands. Boston 

Psychoanalytic Society & Institute [Internet]. 2014 Mar 20 [cited 2026 Feb 23]. Available from: 

https://bpsi.org/the-psychology-of-violence-in-sports-on-the-field-and-in-the-stands/ 

22. Riumallo-Herl C, Canning D, Salomon JA. Measuring health and economic wellbeing in the 

Sustainable Development Goals era: development of a poverty-free life expectancy metric and 

estimates for 90 countries. Lancet Glob Health. 2018 Aug;6(8):e843–58. doi:10.1016/S2214-

109X(18)30277-8 PubMed PMID: 30012266. 

23. American football | Definition, History, Leagues, Rules, & Facts | Britannica [Internet]. 2025 [cited 

2025 Nov 18]. Available from: https://www.britannica.com/sports/American-football 



 

37 

24. National Football League (NFL) | History, Teams, & Facts | Britannica [Internet]. 2025 [cited 2025 

Nov 12]. Available from: https://www.britannica.com/topic/National-Football-League 

25. Carroll JM. THE IMPACT OF RED GRANGE ON PRO FOOTBALL IN 1925. Vol. 20. 1998;20(2). 

26. The N.F.L.’s ‘Greatest Game,’ in Collective Memory - The New York Times [Internet]. [cited 2025 

Nov 5]. Available from: https://www.nytimes.com/2008/12/05/sports/football/05sandomir.html?em 

27. U.S. House of Representatives. The NFL-AFL Football Merger of 1966 | US House of 

Representatives: History, Art & Archives [Internet]. [cited 2025 Dec 11]. Available from: 

https://history.house.gov/Historical-Highlights/1951-2000/The-NFL-AFL-Football-Merger-of-1966/ 

28. What Is the Super Bowl Era in the NFL? | History, Definition, World Championship Game, & Facts | 

Britannica [Internet]. [cited 2025 Nov 5]. Available from: https://www.britannica.com/sports/What-

Is-the-Super-Bowl-Era-in-the-NFL 

29. EBSCO [Internet]. [cited 2026 Mar 23]. Monday Night Football began | Arts and Entertainment | 

Research Starters | EBSCO Research. Available from: https://www.ebsco.com 

30. Fanancial. Fanancial [Internet]. 2025 [cited 2026 Mar 23]. Fanancial - Track Pro Sports Team 

Values. Available from: https://fanancialsports.com/ 

31. Brow RD. Los Angeles Times [Internet]. 1993 [cited 2026 Mar 23]. Fox Growing Into a Full-Scale, 

Seven-Night Network. Available from: https://www.latimes.com/archives/la-xpm-1993-06-19-ca-

4649-story.html 

32. NFL Network Launch Date [Internet]. [cited 2026 Mar 23]. Available from: 

https://www.nfl.info/nflmedia/NFL%20Network/NetworkLaunchDate.htm 

33. Advisories C. Archer & Greiner, P.C. - Landmark U.S. Supreme Court Decision Paves The Way For 

Legalized Sports Betting [Internet]. [cited 2026 Mar 24]. Archer & Greiner PC. Available from: 

https://www.archerlaw.com/en/news-resources/client-advisories/landmark-u-s-supreme-court-

decision-paves-the-way-for-legalized-sports-betting 

34. Supreme Court Ruling Favors Sports Betting - The New York Times [Internet]. [cited 2026 Mar 23]. 

Available from: https://www.nytimes.com/2018/05/14/us/politics/supreme-court-sports-betting-new-

jersey.html 

35. News NPR. Northwest Public Broadcasting [Internet]. 2021 [cited 2026 Mar 24]. NFL Expands 

Regular Season To 17 Games Per Team In Long-Expected Revenue Boost. Available from: 

https://www.nwpb.org/national/2021-03-30/nfl-expands-regular-season-to-17-games-per-team-in-

long-expected-revenue-boost 

36. Young AS Jabari. CNBC [Internet]. 2021 [cited 2026 Mar 24]. NFL finalizes new 11-year media 

rights deal, Amazon gets exclusive Thursday Night rights. Available from: 

https://www.cnbc.com/2021/03/18/nfl-media-rights-deal-2023-2033-amazon-gets-exclusive-

thursday-night.html 

37. Netflix will be the home to live NFL games this Christmas Day [Internet]. [cited 2026 Mar 24]. 

Available from: https://www.nfl.com/news/netflix-will-be-the-home-to-live-nfl-games-this-

christmas-day 



 

38 

38. Powell H. Walter Camp: The Father of American Football. Red Kestrel Books; 2019. 288 p. 

39. Zezima K. How Teddy Roosevelt helped save football. The Washington Post [Internet]. 2014 May 29 

[cited 2025 Nov 19]. Available from: https://www.washingtonpost.com/news/the-

fix/wp/2014/05/29/teddy-roosevelt-helped-save-football-with-a-white-house-meeting-in-1905/ 

40. FRONTLINE [Internet]. [cited 2025 Oct 3]. Timeline: The NFL’s Concussion Crisis – League of 

Denial: The NFL’s Concussion Crisis. Available from: 

http://www.pbs.org/wgbh/pages/frontline/sports/league-of-denial/timeline-the-nfls-concussion-crisis/ 

41. Editors H com. HISTORY [Internet]. 2009 [cited 2025 Nov 5]. NFL and AFL announce merger | 

June 8, 1966. Available from: https://www.history.com/this-day-in-history/june-8/nfl-and-afl-

announce-merger 

42. Fox Bids for the NFL-1993 - Case - Faculty & Research - Harvard Business School [Internet]. [cited 

2026 Mar 26]. Available from: https://www.hbs.edu/faculty/Pages/item.aspx?num=30638 

43. Adjusting to the NFL Rule Changes in 1978 [Internet]. [cited 2026 Mar 26]. Available from: 

https://sportshistorynetwork.com/football/1978-nfl-rule-changes/ 

44. Fame PFH of. Pro Football Hall of Fame [Internet]. 2021 [cited 2026 Mar 26]. NFL Season To 

Feature 17 Regular-Season Games Per Team. Available from: 

https://www.profootballhof.com/news/nfl-season-to-feature-17-regular-season-games-per-team 

45. How Amazon Grows NFL Audience On Thursday Nights [Internet]. [cited 2026 Mar 24]. Available 

from: https://www.forbes.com/sites/johncassillo/2025/11/25/primed-and-ready-how-amazon-grows-

nfl-audience-on-thursday-nights/ 

46. ESPN.com [Internet]. [cited 2026 Mar 2]. Saints Bounty Scandal. Available from: 

https://www.espn.com/nfl/topics/_/page/new-orleans-saints-bounty-scandal 

47. Saints bounty punishments [Internet]. [cited 2026 Mar 2]. Available from: 

https://www.nfl.com/photos/saints-bounty-punishments-09000d5d827d1c84 

48. Castellani RJ, Perry G. Dementia Pugilistica Revisited. J Alzheimers Dis JAD. 2017;60(4):1209–21. 

doi:10.3233/JAD-170669 PubMed PMID: 29036831; PubMed Central PMCID: PMC5676846. 

49. Cantu RC, Bernick C. History of Chronic Traumatic Encephalopathy. Semin Neurol. 2020 

Aug;40(4):353–8. doi:10.1055/s-0040-1713622 PubMed PMID: 32777841. 

50. Constantinidis J, Tissot R. [Generalized Alzheimer’s neurofibrillary lesions without senile plaques. 

(Presentation of one anatomo-clinical case)]. Schweiz Arch Neurol Neurochir Psychiatr Arch Suisses 

Neurol Neurochir Psychiatr. 1967;100(1):117–30. PubMed PMID: 6059112. 

51. Opinion | ARE BLOWS TO HEAD NECESSARY IN BOXING? The New York Times [Internet]. 

1984 Dec 31 [cited 2026 Mar 25]. Available from: https://www.nytimes.com/1984/12/31/opinion/l-

are-blows-to-head-necessary-in-boxing-181071.html 

52. Corsellis J a. N, Bruton CJ, Freeman-Browne D. The aftermath of boxing. Psychol Med. 1973 

Aug;3(3):270–303. doi:10.1017/S0033291700049588 



 

39 

53. Goldfinger MH, Ling H, Tilley BS, Liu AKL, Davey K, Holton JL, et al. The aftermath of boxing 

revisited: identifying chronic traumatic encephalopathy pathology in the original Corsellis boxer 

series. Acta Neuropathol (Berl). 2018;136(6):973–4. doi:10.1007/s00401-018-1926-8 PubMed 

PMID: 30377771; PubMed Central PMCID: PMC6280830. 

54. Roberts GW, Whitwell HL, Acland PR, Bruton CJ. Dementia in a punch-drunk wife. The Lancet. 

1990 Apr 14;Originally published as Volume 1, Issue 8694335(8694):918–9. doi:10.1016/0140-

6736(90)90520-F 

55. Guskiewicz KM, Marshall SW, Bailes J, McCrea M, Harding HP, Matthews A, et al. Recurrent 

concussion and risk of depression in retired professional football players. Med Sci Sports Exerc. 2007 

Jun;39(6):903–9. doi:10.1249/mss.0b013e3180383da5 PubMed PMID: 17545878. 

56. Guskiewicz KM, McCrea M, Marshall SW, Cantu RC, Randolph C, Barr W, et al. Cumulative effects 

associated with recurrent concussion in collegiate football players: the NCAA Concussion Study. 

JAMA. 2003 Nov 19;290(19):2549–55. doi:10.1001/jama.290.19.2549 PubMed PMID: 14625331. 

57. Nowinski CJ, Bureau SC, Buckland ME, Curtis MA, Daneshvar DH, Faull RLM, et al. Applying the 

Bradford Hill Criteria for Causation to Repetitive Head Impacts and Chronic Traumatic 

Encephalopathy. Front Neurol. 2022 Jul 22;13:938163. doi:10.3389/fneur.2022.938163 PubMed 

PMID: 35937061; PubMed Central PMCID: PMC9355594. 

58. Roberts, A.H. (1969) Brain Damage in Boxers A Study of the Prevalence of Traumatic 

Encephalopathy among Ex-Professional Boxers. Pitman Medical & Scientific Publishing Co., Ltd., 

London. - References - Scientific Research Publishing [Internet]. [cited 2026 Mar 25]. Available 

from: https://www.scirp.org/reference/referencespapers?referenceid=3471950 

59. Bellomo G, Piscopo P, Corbo M, Pupillo E, Stipa G, Beghi E, et al. A systematic review on the risk 

of neurodegenerative diseases and neurocognitive disorders in professional and varsity athletes. 

Neurol Sci Off J Ital Neurol Soc Ital Soc Clin Neurophysiol. 2022 Dec;43(12):6667–91. 

doi:10.1007/s10072-022-06319-x PubMed PMID: 35976476; PubMed Central PMCID: 

PMC9663371. 

60. Tharmaratnam T, Iskandar MA, Tabobondung TC, Tobbia I, Gopee-Ramanan P, Tabobondung TA. 

Chronic Traumatic Encephalopathy in Professional American Football Players: Where Are We Now? 

Front Neurol. 2018;9:445. doi:10.3389/fneur.2018.00445 PubMed PMID: 29971037; PubMed 

Central PMCID: PMC6018081. 

61. Maroon JC, Mathyssek C, Bost J. Cerebral concussion: a historical perspective. Prog Neurol Surg. 

2014;28:1–13. doi:10.1159/000358746 PubMed PMID: 24923388. 

62. Belson K. N.F.L. Doctor Who Discounted Dangers of Head Trauma Retires. The New York Times 

[Internet]. 2016 Jul 20 [cited 2025 Oct 15]. Available from: 

https://www.nytimes.com/2016/07/21/sports/football/nfl-doctor-elliot-pellman-concussions-

retires.html 

63. The NFL Tried to Intimidate Scientists Studying the Link between Pro Football and Traumatic Brain 

Injury | Union of Concerned Scientists [Internet]. [cited 2025 Oct 8]. Available from: 

https://www.ucs.org/resources/nfl-tried-intimidate-scientists-studying-link-between-pro-football-and-

traumatic-brain 



 

40 

64. Pellman EJ, Viano DC, Casson IR, Tucker AM, Waeckerle JF, Powell JW, et al. Concussion in 

Professional Football: Repeat Injuries—Part 4. Neurosurgery. 2004 Oct;55(4):860. 

doi:10.1227/01.NEU.0000137657.00146.7D 

65. (PDF) National Football League Player Care Foundation Study of Retired NFL Players [Internet]. 

[cited 2025 Oct 8]. Available from: 

https://www.researchgate.net/publication/266456916_National_Football_League_Player_Care_Foun

dation_Study_of_Retired_NFL_Players 

66. Schwarz A. Concussions Tied to Depression in Ex-N.F.L. Players. The New York Times [Internet]. 

2007 May 31 [cited 2025 Oct 8]. Available from: 

https://www.nytimes.com/2007/05/31/sports/football/31concussions.html 

67. Reed G, Hendlin Y, Desikan A, MacKinney T, Berman E, Goldman GT. The disinformation 

playbook: how industry manipulates the science-policy process—and how to restore scientific 

integrity. J Public Health Policy. 2021;42(4):622–34. doi:10.1057/s41271-021-00318-6 PubMed 

PMID: 34811464; PubMed Central PMCID: PMC8651604. 

68. Orentlicher D, David W. Concussion and Football:Failures to Respond by the NFL and the Medical 

Profession. FIU Law Rev. 2012 Sep 22;8(1). doi:10.25148/lawrev.8.1.6 

69. Battista J. N.F.L. Moves Kickoffs to the 35. The New York Times [Internet]. 2011 Mar 23 [cited 

2025 Oct 15]. Available from: https://www.nytimes.com/2011/03/23/sports/football/23rules.html 

70. Kenney J, Llp H. PLAINTIFFS’ AMENDED MASTER ADMINISTRATIVE LONG-FORM 

COMPLAINT. 

71. FRONTLINE [Internet]. [cited 2025 Oct 8]. Timeline: The NFL’s Concussion Crisis – League of 

Denial: The NFL’s Concussion Crisis. Available from: 

http://www.pbs.org/wgbh/pages/frontline/sports/league-of-denial/timeline-the-nfls-concussion-crisis/ 

72. Hanson A, Jolly NA, Peterson J. Safety regulation in professional football: Empirical evidence of 

intended and unintended consequences. J Health Econ. 2017 May 1;53:87–99. 

doi:10.1016/j.jhealeco.2017.01.004 

73. N.F.L. Agrees to Settle Concussion Suit for $765 Million - The New York Times [Internet]. [cited 

2025 Oct 23]. Available from: https://www.nytimes.com/2013/08/30/sports/football/judge-

announces-settlement-in-nfl-concussion-suit.html 

74. Sherwood CP, Grogan F, McMurry TL, Funk JR, Crandall JR, Sills A, et al. Tackle Techniques and 

Characteristics Associated With a Concussion in Tackling Players in the National Football League. 

Am J Sports Med. 2025 Apr;53(5):1142–51. doi:10.1177/03635465251321005 PubMed PMID: 

40037391. 

75. May JM, Angileri HS, McLoughlin DE, Owen MM, Terry M, Tjong V. Decreased Concussion 

Incidence Following the Implementation of the Targeting Rules: An Updated Epidemiology of 

National Football League Concussions From 2017 to 2022. Cureus. 15(12):e50997. 

doi:10.7759/cureus.50997 PubMed PMID: 38259395; PubMed Central PMCID: PMC10802889. 

76. Cecchi NJ, Callan AA, Watson LP, Liu Y, Zhan X, Vegesna RV, et al. Padded Helmet Shell Covers 

in American Football: A Comprehensive Laboratory Evaluation with Preliminary On-Field Findings. 



 

41 

Ann Biomed Eng. 2023 Mar 14;1–14. doi:10.1007/s10439-023-03169-2 PubMed PMID: 36917295; 

PubMed Central PMCID: PMC10013271. 

77. Campbell L. Man who killed four people in New York City building containing NFL headquarters 

had CTE. The Guardian [Internet]. 2025 Sep 26 [cited 2025 Oct 23]. Available from: 

https://www.theguardian.com/us-news/2025/sep/26/nyc-nfl-cte-shane-tamura 

78. Bieler D. In stunning admission, NFL official affirms link between football and CTE. The 

Washington Post [Internet]. 2016 Mar 15 [cited 2025 Oct 23]. Available from: 

https://www.washingtonpost.com/news/early-lead/wp/2016/03/14/in-stunning-admission-nfl-official-

affirms-link-between-football-and-cte/ 

79. Davidow D, Paul L, Jones B, Hohlfeld A, Rasenyalo S, Dane K, et al. Player-Level Tackle Training 

Interventions in Tackle-Collision Sports: A Systematic Scoping Review. Sports Med - Open. 2025 

Sep 10;11:103. doi:10.1186/s40798-025-00888-9 PubMed PMID: 40928564; PubMed Central 

PMCID: PMC12423000. 

80. NFL.com [Internet]. [cited 2026 Mar 26]. Three Takeaways from the NFL’s 2016 Injury Data Media 

Conference Call. Available from: https://www.nfl.com/playerhealthandsafety/health-and-

wellness/injury-data/three-takeaways-from-the-nfl-s-2016-injury-data-media-conference-call 

81. NFL.com [Internet]. [cited 2026 Mar 26]. Transcript of 2017 Injury Data Results Media Conference 

Call. Available from: https://www.nfl.com/playerhealthandsafety/health-and-wellness/injury-

data/transcript-of-2017-injury-data-results-media-conference-call 

82. NFL.com [Internet]. [cited 2026 Mar 26]. Transcript of 2018 Injury Data Results. Available from: 

https://www.nfl.com/playerhealthandsafety/health-and-wellness/injury-data/transcript-of-2018-

injury-data-results 

83. NFL.com [Internet]. [cited 2026 Mar 26]. Transcript of 2019 Player Health and Safety End of Season 

Briefing. Available from: https://www.nfl.com/playerhealthandsafety/resources/press-

releases/transcript-of-2019-player-health-and-safety-end-of-season-briefing 

84. NFL Concussions Fast Facts | CNN [Internet]. [cited 2026 Mar 26]. Available from: 

https://www.cnn.com/us/nfl-concussions-fast-facts 

85. Newsource CNN. NFL Concussions Fast Facts. KESQ [Internet]. 2025 Aug 19 [cited 2026 Mar 26]. 

Available from: https://kesq.com/news/national-world/cnn-national/2025/08/19/nfl-concussions-fast-

facts-4/ 

86. NFL’s prioritization of player safety leads to promising injury data for 2023 season | NFL Football 

Operations [Internet]. 2024 [cited 2026 Mar 26]. Available from: 

https://operations.nfl.com/updates/the-game/nfls-prioritization-of-player-safety-leads-to-promising-

injury-data-for-2023-season/ 

87. Kevin SeifertJan 30 2025. ESPN.com [Internet]. 2025 [cited 2026 Mar 26]. NFL had 182 

concussions this season, down 17% from ’23. Available from: 

https://www.espn.com/nfl/story/_/id/43629823/nfl-had-182-concussions-season-17-percent-23 

88. Oriard M. Brand NFL: Making and selling America’s favorite sport. Brand NFL Mak Sell Am Favor 

Sport. 2010 Jan 1;1–332. 



 

42 

89. Messner MA. Power at play : sports and the problem of masculinity [Internet]. Boston : Beacon 

Press; 1992 [cited 2026 Mar 26]. 266 p. Available from: 

http://archive.org/details/poweratplaysport0000mess 

90. Bell TR, Applequist J. “Do the Things You’re Gonna Do on Game Day, Just Don’t Get Hurt”: A 

Narrative Analysis of the NFL’s “Future of Football” Advertising Campaign. J Broadcast Electron 

Media. 2022 Jan 1;66(1):110–28. doi:10.1080/08838151.2021.2005066 

91. Academy USS. The National Football League’s Brand and Stadium Opportunities. The Sport Journal 

[Internet]. 2016 Dec 1 [cited 2026 Mar 26]. Available from: https://thesportjournal.org/article/the-

national-football-leagues-brand-and-stadium-opportunities/ 

92. Schwarz A, Bogdanich W, Williams J. N.F.L.’s Flawed Concussion Research and Ties to Tobacco 

Industry. The New York Times [Internet]. 2016 Mar 24 [cited 2026 Feb 23]. Available from: 

https://www.nytimes.com/2016/03/25/sports/football/nfl-concussion-research-tobacco.html 

93. Ahari S. I was a drug rep. I know how pharma companies pushed opioids. Washington Post 

[Internet]. 2019 Nov 26 [cited 2024 Jan 19]. Available from: 

https://www.washingtonpost.com/outlook/i-was-a-drug-rep-i-know-how-pharma-companies-pushed-

opioids/2019/11/25/82b1da88-beb9-11e9-9b73-fd3c65ef8f9c_story.html 

94. Center for Science in the Public Interest. Center for Science in the Public Interest [Internet]. [cited 

2023 Sep 6]. “America: Drowning in Sugar.” Available from: 

https://www.cspinet.org/new/sugar.html 

95. Pellman EJ, Powell JW, Viano DC, Casson IR, Tucker AM, Feuer H, et al. Concussion in 

Professional Football: Epidemiological Features of Game Injuries and Review of the Literature—Part 

3. Neurosurgery. 2004 Jan;54(1):81. doi:10.1227/01.NEU.0000097267.54786.54 

96. Mez J, Daneshvar DH, Kiernan PT, Abdolmohammadi B, Alvarez VE, Huber BR, et al. 

Clinicopathological Evaluation of Chronic Traumatic Encephalopathy in Players of American 

Football. JAMA. 2017 Jul 25;318(4):360–70. doi:10.1001/jama.2017.8334 PubMed PMID: 

28742910; PubMed Central PMCID: PMC5807097. 

97. Lehman EJ, Hein MJ, Baron SL, Gersic CM. Neurodegenerative causes of death among retired 

National Football League players. Neurology. 2012 Nov 6;79(19):1970–4. 

doi:10.1212/WNL.0b013e31826daf50 PubMed PMID: 22955124; PubMed Central PMCID: 

PMC4098841. 

98. McKee AC, Stein TD, Nowinski CJ, Stern RA, Daneshvar DH, Alvarez VE, et al. The spectrum of 

disease in chronic traumatic encephalopathy. Brain. 2013 Jan 1;136(1):43–64. 

doi:10.1093/brain/aws307 

99. NYU Langone Health [Internet]. [cited 2026 Apr 8]. Head to Head: The National Football League & 

Brain Injury. Available from: https://med.nyu.edu/departments-institutes/population-health/divisions-

sections-centers/medical-ethics/education/high-school-bioethics-project/learning-scenarios/the-nfl-

brain-injury 

100. Study of Former NFL Players Finds 1 in 3 Believes They Have CTE | Harvard Medical School 
[Internet]. 2024 [cited 2026 Apr 8]. Available from: https://hms.harvard.edu/news/study-former-nfl-

players-finds-1-3-believes-they-have-cte 



 

43 

101. Haarbauer-Krupa JK, Glang A, Kurowski B, Breiding MJ. Report to Congress : the management 

of traumatic brain injury in children [Internet]. 2018 [cited 2026 Feb 23]. Available from: 

https://stacks.cdc.gov 

102. NFHSOrg. NFHS [Internet]. [cited 2026 Feb 23]. Available from: 

https://nfhs.org/resources/sports/high-school-participation-survey-archive 

103. Macy JT, Kercher K, Steinfeldt JA, Kawata K. Fewer US Adolescents Playing Football and 

Public Health: A Review of Measures to Improve Safety and an Analysis of Gaps in the Literature. 

Public Health Rep. 2021 Feb 18;136(5):562–74. doi:10.1177/0033354920976553 PubMed PMID: 

33602026; PubMed Central PMCID: PMC8361569. 

104. Parry R. McGILL LAW OFFICE [Internet]. 2015 [cited 2026 Feb 22]. NFL CONCUSSION 

LAWSUIT SETTLEMENT TO REACH $1 BILLION. Available from: http://mcgill-

lawoffice.com/blog/2015/4/26/nfl-concussion-lawsuit-settlement-expected-to-reach-1-billion 

105. EBSCO [Internet]. [cited 2026 Feb 23]. Tobacco industry settlement | Law | Research Starters | 

EBSCO Research. Available from: https://www.ebsco.com 

106. The Master Settlement Agreement and Attorneys General. National Association of Attorneys 

General [Internet]. [cited 2026 Feb 23]. Available from: https://www.naag.org/our-work/naag-center-

for-tobacco-and-public-health/the-master-settlement-agreement/ 

107. NBC Sports [Internet]. 2019 [cited 2026 Feb 23]. Insurance is the new existential threat to 

football, supposedly. Available from: https://www.nbcsports.com/nfl/profootballtalk/rumor-

mill/news/insurance-is-the-new-existential-threat-to-football-supposedly 

108. When Football and Insurance Collide: The NFL Must Tackle Insurance Coverage Issues 

Following Concussion Litigation | Villanova University [Internet]. [cited 2026 Feb 23]. Available 

from: 

https://www.villanova.edu/villanova/law/academics/sportslaw/commentary/mslj_blog/2019/0325.htm

l?utm_source=chatgpt.com 

109. LEGAL ISSUES RELATING TO FOOTBALL HEAD INJURIES (PART I & II) [legislation] 

[Internet]. [cited 2026 Feb 22]. Available from: https://www.congress.gov/event/111th-

congress/house-event/LC5078/text 

110. Don Van Natta Jr. Close Don Van Natta Jr. ESPN Senior Writer Host and co-executive producer 

of the new ESPN series “Backstory” ESPN.com [Internet]. 2025 [cited 2026 Feb 23]. “If he failed, 

their process failed”: Inside the NFLPA meltdown. Available from: 

https://www.espn.com/nfl/story/_/id/45800610/inside-nflpa-executive-director-lloyd-howell-tenure 

111. Dwyer C. Sacklers Withdrew Nearly $11 Billion From Purdue As Opioid Crisis Mounted. NPR 

[Internet]. 2019 Dec 17 [cited 2026 Feb 23]. Available from: 

https://www.npr.org/2019/12/17/788783876/sacklers-withdrew-nearly-11-billion-from-purdue-as-

opioid-crisis-mounted 

112. Gale A. Sacklers Sacked But Purdue Still Caused Opioid Epidemic. Mo Med. 2022;119(2):109. 

PubMed PMID: 36036027; PubMed Central PMCID: PMC9339402. 



 

44 

113. Fainaru-Wada SF and M. ESPN.com [Internet]. 2016 [cited 2026 Feb 23]. Congressional report 

says NFL waged improper campaign to influence government study. Available from: 

https://www.espn.com/espn/otl/story/_/id/15667689/congressional-report-finds-nfl-improperly-

intervened-brain-research-cost-taxpayers-16-million 

114. Streeter K. We’re All Complicit in the N.F.L.’s Violent Spectacle. The New York Times 

[Internet]. 2023 Jan 3 [cited 2026 Feb 23]. Available from: 

https://www.nytimes.com/2023/01/03/sports/football/nfl-broadcast-fans.html 

115. S&P Global Market Intelligence [Internet]. 2025 [cited 2026 Feb 23]. Record NFL revenue 

continues, with a focus on media opt-outs and global growth. Available from: 

https://www.spglobal.com/market-intelligence/en/news-insights/research/2025/10/record-nfl-

revenue-continues-with-a-focus-on-media-opt-outs-and-global-growth 

116. Statista [Internet]. [cited 2026 Feb 23]. NFL revenue 2024. Available from: 

https://www.statista.com/statistics/193457/total-league-revenue-of-the-nfl-since-2005/ 

117. services E com news. ESPN.com [Internet]. 2016 [cited 2026 Feb 23]. More than 100 diagnosed 

concussions left out of NFL studies, per report. Available from: 

https://www.espn.com/nfl/story/_/id/15056955/nfl-concussion-studies-based-underreported-head-

injury-numbers 

118. Fisher RW. Evaluating a &quot;Concussion Clause&quot;: Why the NFL’s Assumption of Risk 

Defense Fares No Better As Time Goes On. Vanderbilt J Entertain Technol Law [Internet]. 2019 Mar 

22 [cited 2026 Feb 23];21(3):651–89. Available from: 

https://go.gale.com/ps/i.do?p=AONE&sw=w&issn=1942678X&v=2.1&it=r&id=GALE%7CA58951

3263&sid=googleScholar&linkaccess=abs 

119. NFL.com [Internet]. [cited 2026 Feb 23]. NFL.com | Official Site of the National Football 

League. Available from: https://www.nfl.com/playerhealthandsafety/ 

120. Stamm JM, Bourlas AP, Baugh CM, Fritts NG, Daneshvar DH, Martin BM, et al. Age of first 

exposure to football and later-life cognitive impairment in former NFL players. Neurology. 2015 Mar 

17;84(11):1114–20. doi:10.1212/WNL.0000000000001358 PubMed PMID: 25632088; PubMed 

Central PMCID: PMC4371403. 

121. Hist WH, Stuckler D, Siegel K. The corporate playbook, health, and democracy: The snack food 

and beverage industry’s tactics in context. In: Sick Societies: Responding to the global challenge of 

chronic disease. 1st edition. Oxford ; New York: Oxford University Press; 2011. p. 204–16. 

122. Friel S, Collin J, Daube M, Depoux A, Freudenberg N, Gilmore AB, et al. Commercial 

determinants of health: future directions. The Lancet. 2023 Apr 8;401(10383):1229–40. 

doi:10.1016/S0140-6736(23)00011-9 PubMed PMID: 36966784. 

123. Mialon M, Vandevijvere S, Carriedo-Lutzenkirchen A, Bero L, Gomes F, Petticrew M, et al. 

Mechanisms for addressing and managing the influence of corporations on public health policy, 

research and practice: a scoping review. BMJ Open. 2020 Jul 19;10(7):e034082. 

doi:10.1136/bmjopen-2019-034082 PubMed PMID: 32690498; PubMed Central PMCID: 

PMC7371213. 



 

45 

124. Fortington LV, Cassidy JD, Castellani RJ, Gardner AJ, McIntosh AS, Austen M, et al. 

Epidemiological Principles in Claims of Causality: An Enquiry into Repetitive Head Impacts (RHI) 

and Chronic Traumatic Encephalopathy (CTE). Sports Med Auckl NZ. 2025 Feb;55(2):255–74. 

doi:10.1007/s40279-024-02102-4 PubMed PMID: 39277838; PubMed Central PMCID: 

PMC11947058. 

125. Paolini M. NFL Takes a Page from the Big Tobacco Playbook: Assumption of Risk in the CTE 

Crisis. Emory Law J [Internet]. 2018 2019;68:607. Available from: 

https://heinonline.org/HOL/Page?handle=hein.journals/emlj68&id=625&div=22&collection=journal

s 

126. Brownell KD, Warner KE. The Perils of Ignoring History: Big Tobacco Played Dirty and 

Millions Died. How Similar Is Big Food? Milbank Q. 2009;87(1):259–94. doi:10.1111/j.1468-

0009.2009.00555.x 

127. Seyd B. What is trust (in science and scientists) and is it in crisis? Curr Opin Psychol. 2026 Feb 

1;67:102201. doi:10.1016/j.copsyc.2025.102201 

128. Turner RC, Lucke-Wold BP, Robson MJ, Lee JM, Bailes JE. Alzheimer’s disease and chronic 

traumatic encephalopathy: distinct but possibly overlapping disease entities. Brain Inj. 

2016;30(11):1279–92. doi:10.1080/02699052.2016.1193631 PubMed PMID: 27715315; PubMed 

Central PMCID: PMC5303562. 

129. CTE Is Caused by More Than Head Trauma, New Study Suggests | Harvard Medical School 

[Internet]. 2025 [cited 2026 Mar 2]. Available from: https://hms.harvard.edu/news/cte-caused-by-

more-than-head-trauma 

130. Severe CTE clearly linked to dementia | National Institutes of Health (NIH) [Internet]. [cited 

2026 Mar 2]. Available from: https://www.nih.gov/news-events/nih-research-matters/severe-cte-

clearly-linked-dementia 

131. Chronic traumatic encephalopathy in young athletes | National Institutes of Health (NIH) 

[Internet]. [cited 2025 Nov 27]. Available from: https://www.nih.gov/news-events/nih-research-

matters/chronic-traumatic-encephalopathy-young-athletes 

132. US News & World Report [Internet]. [cited 2026 Feb 23]. Declines in Youth Football Predate 

Damar Hamlin’s Collapse. Will They Continue? Available from: //www.usnews.com/news/health-

news/articles/2023-01-24/youth-football-participation-declining-amid-safety-concerns 

133. Acharya T, Fuller AC, Mensah GA, Yach D, Stuckler D, Siegel K. The current and future role of 

the food industry in the prevention and control of chronic diseases: The case of PepsiCo. In: Sick 

Societies: Responding to the global challenge of chronic disease. 1st edition. Oxford; New York: 

Oxford University Press; 2011. p. 187–203. 

134. Dimengo N. Signs You Are Addicted to Fantasy Football [Internet]. [cited 2023 Aug 18]. 

Available from: https://bleacherreport.com/articles/1866071-signs-you-are-addicted-to-fantasy-

football 

135. Arciniega H, Baucom ZH, Tuz-Zahra F, Tripodis Y, John O, Carrington H, et al. Brain 
morphometry in former American football players: findings from the DIAGNOSE CTE research 

project. Brain. 2024 Oct 1;147(10):3596–610. doi:10.1093/brain/awae098 



 

46 

136. Lacy-Nichols J, Marten R, Crosbie E, Moodie R. The public health playbook: ideas for 

challenging the corporate playbook. Lancet Glob Health. 2022 Jul 1;10(7):e1067–72. 

doi:10.1016/S2214-109X(22)00185-1 

137. Halicki MJ, Hind K, Chazot PL. Blood-Based Biomarkers in the Diagnosis of Chronic Traumatic 

Encephalopathy: Research to Date and Future Directions. Int J Mol Sci. 2023 Aug 8;24(16):12556. 

doi:10.3390/ijms241612556 PubMed PMID: 37628736; PubMed Central PMCID: PMC10454393. 

138. Mavroudis I, Balmus IM, Ciobica A, Luca AC, Gorgan DL, Dobrin I, et al. A Review of the Most 

Recent Clinical and Neuropathological Criteria for Chronic Traumatic Encephalopathy. Healthcare. 

2023 Jun 8;11(12):1689. doi:10.3390/healthcare11121689 PubMed PMID: 37372807; PubMed 

Central PMCID: PMC10298260. 

 

 

 

 

 

 

 

 

 



                                                                                                   48 

 

Appendix A: Operational Framework: A Stepwise Guide  

Step Governance 

Trigger 

Required NFL Action  Concrete Application to 

CTE 

Alignment with Positive MDE 

Interventions  

1. Trigger 

Threshold 

Credible scientific 

suspicion emerges 

(early 

neuropathological 

findings in 

athletes) 

Initiate mandatory 

internal review and 

elevate findings to 

executive governance 

level  

Creation of centralized 

concussion registry, 

longitudinal neurological 

tracking, formal board-

level review of repetitive 

head impacts 

Mirrors mandatory harm reporting, early 

surveillance, and proactive risk recognition 

seen in successful public health leadership 

cases (surveillance-triggered food standard 

reforms in Ghana[122]) 

2. Public 

Acknowledgment 

Window 

Peer-reviewed 

evidence or 

repeated adverse-

event patterns 

reach predefined 

threshold 

Within a defined 

timeframe: (1) 

acknowledge emerging 

risk, (2) outline 

investigating steps, (3) 

commit to transparency 

Public statement in early 

2000s acknowledging 

possible long-term 

neurological 

consequences of repetitive 

head impact, interim 

communication to players 

and families 

Consistent with successful public 

awareness and transparency measures 

including an intervention that offered 

education to consumers on how to evaluate 

information provided by corporations[123], 

reduces information asymmetry and 

strengthens informed participation 

3. Independent 

Risk Assessment  

Evidence suggests 

plausible long-

term harm, but 

uncertainty 

remains 

Commission external 

experts with full 

publication autonomy, 

disclose funding 

relationships, open injury 

data 

Independent 

neurological advisory 

board replacing league-

controlled research 

committees, open-access 

injury dataset  

Aligns with interventions such as 

independent public health research funding, 

safeguards on funder-researcher 

relationships (Institute for Therapy 

Research Munich model[123]), and defense 

of scientific integrity  

4. Precautionary 

Mitigation 

Risk magnitude 

plausible but not 

fully quantified  

Implement interim 

exposure-reducing 

reforms before full 

scientific consensus 

Earlier limits on full 

contact practices, age-

based tackle restrictions, 

cumulative head-impact 

caps, stricter return-to-

play thresholds 

Reflects structural harm reduction 

strategies (marketing restrictions, product 

reformulation, exposure caps) rather than 

symbolic awareness campaigns [122] 

5. Continuous 

Monitoring and 

Adaptive Reform 

Harm mitigation 

underway, risk 

profile evolving 

Establish standing 

oversight body with 

public reporting 

requirements, periodic 

independent safety 

audits, and authority to 

revise policies 

Annual concussion data 

publication, executive 

accountability tied to 

injury reduction 

benchmarks, iterative rule 

revision 

Parallels successful interventions involving 

institutionalized oversight, litigation-

triggered reform, and governance-based 

public health leadership[121,122] 

 


	Abstract
	Acknowledgments
	Introduction
	Research Questions

	Methods
	Figure 1. Methods Mapped Out
	NFL and CTE Case Study
	Table 1. Thematic Coding Framework for Institutional Response
	Framework Development

	CTE as a Market-Driven Epidemic
	Phase 1. Market Development
	Table 2.
	Phase 2. Evidence of Harm
	Table 3.
	Phase 3: Corporate Resistance
	Table 4.
	Phase 4. Mitigation and Market Adaptation:
	Table 5.
	Table 6. Categorized Mitigation Efforts
	Table 7. Total Reported NFL Concussions
	Figure 2. NFL Concussions per Game
	CTE Milestone and Metrics

	Public Health and Economic Impact
	Player Impact
	Economic Impact on Professional Football
	Leadership Impact
	Ethical Tradeoffs

	Framework for Positive Corporate Response
	Figure 3: Framework Overview
	Operational Framework: A Stepwise Guide

	Discussion
	Generalizability
	Strategies for Policymakers to Preempt Corporate Denial
	Limitations
	Future Research Directions
	Corporate Incentives
	Tools for Monitoring CTE

	Conclusion
	References
	Appendix A: Operational Framework: A Stepwise Guide

