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Greetings from the MedStar Sports 
Medicine Research Center 

• Lisa Hepburn, PhD 
• Kezia Alexander, MPH 
• Reginald Dunn, MS 
• Tom Goglia, MBA 

June 5, 2018 

3 



Agenda  
• Definitions: Concussion & CTE  
• Current state of understanding  
• Primary prevention approaches  
• Disconnect between science & media  
• Effects on sport participation, legislation & rule changes  
• New directions  
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Concussion:  

• A concussion is a type of traumatic brain injury—or 
TBI—caused by a bump, blow, or jolt to the head or by a 
hit to the body that causes the head and brain to move 
rapidly back and forth. This sudden movement can 
cause the brain to bounce around or twist in the skull, 
creating chemical changes in the brain and sometimes 
stretching and damaging brain cells. 

• https://youtu.be/Sno_0Jd8GuA 
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https://youtu.be/Sno_0Jd8GuA


A unique injury and public health issue 
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Biomechanical measures associated with injury were not found to be correlated with number of 
symptoms, Sport Concussion Assessment Tool 3 Symptom Severity Score, or time to symptom 
resolution... While concussive impacts did not stand out relative to impacts that did not result in 
injury, concussive impacts were among the most severe for each individual player. This suggests 
tolerance to head acceleration might be individual-specific, meaning similar biomechanical inputs 
can produce different injury presentations between individuals. 
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Proportion of patients reporting symptom resolution (PCSS ≤7) over time.  

Danny George Thomas et al. Pediatrics 2015;135:213-223 

©2015 by American Academy of Pediatrics 



Mean PCSS with 95% confidence interval over time.  

Danny George Thomas et al. Pediatrics 2015;135:213-223 

©2015 by American Academy of Pediatrics 



Current State of Knowledge on Sport-
Related Concussion 
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What do we know about concussion 
regarding return-to-sport? 
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What do we know about concussion 
regarding return-to-school? 

• Changes in practice: 
– Dangers of isolation 
– Potential benefits of early (sub-threshold) exercise 
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What’s effective for primary prevention? 

Intervention (Rules, 
Equipment, Training) 

Strength of evidence 

Prohibiting body checking in 
youth (<13yo) ice hockey  

Consistent protective effect in 
reducing the risk of SRC  

Mandatory helmet use in 
skiing/snowboarding.  

Sufficient evidence for reduction 
of overall head injury  

Mouth guard use Mixed evidence; trend towards 
a protective effect in collision 
sports 
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What’s not effective for primary prevention? 
Intervention  

(Training, Officiating) 
Strength of evidence 

Limiting contact in youth football 
practices 

Reduces the frequency of head 
contact, but not in SRC risk 

1. Fair play rules in youth ice hockey 
2. Tackle training without helmets/ 

shoulder pads in youth football 
3. Tackle technique training in 

professional rugby 

No reduction in SRC risk 

Stricter rule enforcement of red 
cards for high elbows in heading 
duels in professional soccer 

Effect not yet demonstrated 
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• Current areas of concussion research focus (Injury prevention) 
– Implementation and evaluation of the effectiveness of rule changes 
– Risk factors for concussion (host) 
– Genetic studies—apolipoprotein E, glial cell-derived neurotrophic factor, 

catechol-O-methyltransferase (host) 
– Energy absorbing artificial turf (environment) 
– Energy absorbing helmet technology (host-protective equipment) 
– The role of tackling technique in reducing concussion risk (energy 

transfer) 
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An integral part of the Heads Up Football (HUF) educational program is the Player 
Safety Coach (PSC), who is responsible for teaching other coaches within a youth 
football league about safer blocking/tackling and injury prevention…  
 
Nearly half of coaches (44.8%) did not attend the PSC clinic; 25.9% reported not 
seeing their league's PSC on the field on a regular basis. The lack of PSC on-site 
presence was significantly associated with worse implementation for "concussion 
recognition and response," "heat preparedness and hydration," and "sudden cardiac 
event preparedness."  
 
PSC clinic attendance was not associated with implementation. Opportunities exist for 
improvement in the HUF educational program as there appears to be inconsistent 
implementation. Further research is warranted to understand how to optimize the role 
of the PSC in the youth sports context. 



Chronic Traumatic Encephalopathy (CTE) 

CTE is a neurodegenerative disease 
that is associated with changes and 
deficits in cognition, behavior, mood, 
and motor skills. It is believed to be 
caused in part by exposure to 
repetitive head impacts, including 
concussions as well as 
subconcussive trauma (i.e., head 
impacts that do not cause 
symptoms of concussion). 
(CDC Heads Up) 
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Junior Seau (1969-2012) 
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From concussion to CTE — sequence of events and knowledge gaps 
Data from clinical case series and animal models suggest that athletes who 
sustain concussions could develop a form of tauopathy, chronic traumatic 
encephalopathy (CTE), which leads to the deposition of fibrillary insoluble 
proteins and progressive deterioration of brain function. A definitive causal link 
between concussion and CTE has yet to be established, however. 

Robert Stern: "repetitive head impact exposure is a necessary variable for 
getting the disease, but it's obviously not sufficient, because not everyone who 
hits their head is going to get this brain disease. That's pretty much all we 
know. ... I'm the one person who says over and over again we have no idea 
what's going on yet. People should not overreact and be fearful that they're 
going to develop CTE, especially our youth athletes.“ 



On the other hand… 
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How did an athlete with treatable 
depression come to believe that 
he had an untreatable condition 
and commit suicide? 

Depression & 
suicide 

NHL career & 
head trauma 

CTE 



The Disconnect 
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• Create a "sensationalized state of fear" about CTE 
• Ignore and/or severely criticize research findings that 

don't fit the football = dementia narrative 
• Label anyone who dares to challenge that narrative or 

call for further study a  'CTE denier' or a 'shill' trying to 
advance their own vested interests  

• Confuse the public and conflate the issues 



Prescribed Repair: A three-pronged approach 

June 5, 2018 

30 

1. Acknowledge our own biases: 
1. 'belief bias,' causing us to stubbornly adhere to the most 

intuitively attractive conclusions and own beliefs 
2. 'illusion of validity' bias, which falsely equates research 

quantity and quality 
3. 'bias blind spot‘: the tendency to see oneself as less 

biased than others 
2. More education of the media (translational efforts) 
3. Promote cordial discourse among researchers 
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Ken Belson, NY Times, 
Jan 24, 2018 

• NY Assemblyman Michael Benedetto: “There are laws that you need to 
use a car seat, wear a bicycle helmet. It’s the same principle.” 

• Dr. Robert Cantu: “… health experts set age minimums for all sorts of 
activities like drinking, smoking and driving, and the science is never 
purely black and white.” 
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Rule Changes by Youth Sports NGBs 

• Promotion of flag football as a safer alternative to tackle;  
– Participation rates have risen sharply. 

• United States Soccer Federation rule changes: 
– In 2015, banned players age 10 and younger from heading the ball 
– Will reduce headers in practice for those from ages 11-13. 

• Pop Warner (youth football) rule changes:  
– In 2016, the organization eliminated kickoffs in its three youngest 

divisions (5-10 years old). 
– Reduced the amount of contact time in practice in all age groups, to 

25 percent. 
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What’s on the horizon… 
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The 2017 Berlin Concussion in Sport Group Consensus 
Statement provides a global summary of best practice in 
concussion prevention, diagnosis and management, underpinned 
by systematic reviews and expert consensus. 
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THE NCAA-DOD GRAND ALLIANCE: 
A UNIQUE COLLABORATION 

Brian Hainline, MD 
NCAA Chief Medical Officer 
Clinical Professor of Neurology 
Indiana University School of Medicine 
New York University School of Medicine 



What is the natural history of 
concussion? 
 

Short-term and long-term. 
 
W hat functional domains are reliably 

impaired? 
 
Are specific functional domains more or 

less predictive of recovery trajectory? 
 

 
Are all sports-related 
concussions the same? 
 

Most work has been in men. 
 
Most studies in American football. 

CONCUSSION GAP ANALYSIS 
What is the neurobiology of 
concussion? 
 

Are there critical biomechanical elements 
that predict concussion, prognosis, and 
recovery? 

 
Is concussion the right metric? What about 
repetitive head impact exposure? 

 

Is there disconnect between clinical and 
neurophysiological “return to play” point? 

 

Do these issues differ across sex and 
sport? 

 

What role can neuroimaging 
biomarkers, fluid biomarkers, and 
genotype play in answering these 
questions? 

 



Does knowledge of concussion lead to 
behavioral safety changes? 
 
 
 
 
 
 

What are the perceived norms of concussion 
safety? 
 
 
 
 
 
 

What is the evidence that perceived norms 
and the culture of concussion safety can be 
shifter through intervention? 

FURTHER GAP ANALYSIS 



NCAA-DoD CARE Consortium: 
Sponsored by U.S. Dept. of Defense (DoD) & NCAA 

Principal Investigators: S. Broglio, PhD, Thomas McAllister, MD, Michael McCrea, PhD 



Aims of the CARE Consortium 
• AIM 1: Create a national multi-site consortium 

for concussion research 
 

• AIM 2: Conduct a prospective, longitudinal, 
multi-site, multi-sport study of the natural 
history of concussion in males and females 

 

• AIM 3: Conduct advanced studies that integrate 
biomechanical, clinical, neuroimaging, 
neurobiological and genetic markers of injury to 
advance our understanding of neurobiology of 
concussion 

To conduct the 
largest, most 

comprehensive 
study of the 

natural history 
of concussion in 
NCAA Student 

Athletes 
And 

Military Service 
Academy 

Cadets 



Clinical 
Recovery 

Physiological 
Recovery 

Full Clinical & 
Physiological 

Recovery 

PRE- 
INJURY: 

Normal 
Cerebral 
Function 

ACUTE 

IMPAIRED: 
Elevated symptoms, 

functional impairment, 
physiological dysfunction 

Window of Cerebral Vulnerability 

CONCUSSIVE 
EVENT 

COMPENSATORY: 
Full clinical recovery, but 
persistent physiological 

dysfunction 

POST-ACUTE 

(Common Time Point 
for Return to Play) 

Integrated Recovery Model 

Science Informing Clinical Management 

FULL 

COMPLETE: 
Full clinical recovery, normal 

physiological function 

Prevention-based 
Return to Activity 



Future Directions: 
Multi-Dimensional Model of Recovery & Outcome 

Exposure Neurobiology 

Gender 

Age 

Psychological 
Health 

Injury 
Characteristics 

Sport 

Genetics 

Comorbidities 

Biomarkers 
Intervention 

Understanding How Individual Factors Predict Recovery, 
Outcome and Risk after SRC 



Conclusions 

• Challenging areas for research 
• Need for big data & collaboration 
• Longitudinal studies 
• Evaluations of primary prevention interventions 
• Coordination across populations (age, sport, 

sex, level of play) 
• Science-media collaboration 
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Thank you! 
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