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CARE Consortium 
(Concussion Assessment Research and Education)

• 30 Million dollar initiative between DoD, NIH, NCAA, NFL
• 30 NCAA schools and 4 service academies

McCrory et al. 



Definition

• Sport related concussion is a traumatic brain 
injury induced by biomedical forces with possible 
associated factors:
– Direct blow to the head, face, neck or elsewhere 

transmitting a force towards/through the head
– Rapid onset of short-lived impairment of neurological 

function that resolves spontaneously
– May result in neuropsychological changes
– Range of clinical signs and symptoms +/- loss of 

consciousness 

McCrory et al. 



Risk Factors
Primary
• Sex
• Age
• Ethnicity
• ADHD/LD
• Anxiety/Depression

Secondary

• Prior concussion history 
• Prior headache treatments
• Contact Sports
• Impact exposures

Kerr et al.



Higher Sport Incident Rates

• Contact Sports
- Wrestling
- Men’s and Women’s Ice Hockey
- Football
- Soccer

• Non Contact
- Baseball
- Softball
- Basketball

Kerr et al. 



Evaluation/Testing

• ImPACT
• SCAT5
• BESS

• BSI-18
• KD Test
• VOMS
• SOT 
• Accelerometers



Sport Concussion Assessment Tool 
(SCAT5)



SCAT5 - Step 2



SCAT5 - Step 3



SCAT5 – Step 3 cont.



SCAT5 – Step 3 cont.



SCAT5 – Step 4



SCAT5 – Step 5



SCAT5 – Step 6



Balance Error Scoring System

• Assessing static postural stability
• Six 20 sec trials 
• Eyes Closed
• Firm flat surface and foam pad 



BESS



BESS 



Balance Measurements

• C3 Logix
• Neurocom
• Cobalt
• Force Plates
• Smart Phones



Vestibular Ocular-Motor Screening
(VOMS)
• Assessing vestibular and ocular motor 

impairments while performing:  
– Smooth pursuits
– Horizontal and Vertical Saccades 
– Convergence
– Horizontal vestibular ocular reflex
– Visual motion sensitivity

Mucha et al. 



VOMS cont...

Mucha et al. 



VOMS…

Mucha et al. 



VOMS…

Mucha et al. 



VOMS…

Mucha et al. 



Current Treatment Recommendations

• Zurich 2016 - Concussion in Sport Group Consensus 
Statement
– Immediate treatment: 

• If sports related – immediate removal from the sporting event 
• Concussion evaluation – including neurological assessment
• Monitor or instruct someone to monitor patient for worsening 

symptoms
– Follow up treatment:

• Serial concussion assessments until asymptomatic
• Physical activity is limited to below the symptom threshold
• Computerized and/or formal neuropsychological evaluation
• Oculomotor and cervicovestibular evaluation and rehabilitation



Return to Play

Broglia, Cantu, Gioia, et. al. 2014. J Ath Trn



Return to Learn

USAFA



Return to Learn

USAFA



Return to Learn

USAFA



Treatment Options
• Active Rehabilitation
– After acute phase of injury (24-48 hrs)
– Must be mindful of the symptom threshold

British Journal of Sports Medicine (2017):Rest and treatment/rehabilitation following sport-
related concussion: a systematic review - Schneider KJ, Leddy JJ, Guskiewicz KM, et al.



Active Rehabilitation

Effects of exertion on recovery. Athletes participating in school activity and light activity at home (e.g., slow jogging, 
mowing the lawn) performed better than athletes experiencing other levels of exertion. Percentiles of time-adjusted mean 
scores were derived from the multivariate analysis. “Level” refers to the activity intensity scale in which 0 indicates no 
school or exercise activity and 4 indicates school activity and full sport participation.

Majerske, et. al., 2008



Take Home Points



Take Home Points
• Comprehensive holistic assessment to determine 

full extent of symptoms and deficits
• Serial follow up to monitor patients progress 

through the recovery process
• Concussions are not all the same! 
– Differentiating between different trajectories should 

lead to more specific treatment options and more 
efficient care

• Complexity: Multi-disciplinary approach is the 
most effective approach to treatment
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