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SRC:  What’s All The Fuss About? 
• Up to 3.8 million concussions 

due to sport and recreation per 
year 

• Among most frequent injuries in 
contact and collision sports 

• More than just “bell rung” 
• Serious acute effects that effect 

function 
• Urgency to “get back out there” 
• Concern about lasting effects 
• Clinical challenges… 

 



Not Just the Big Boys 



McCrea et al., JAMA 2003; 290:2556-2563 

80-90% Achieve Complete Recovery in 7-10 
Days 

75% of repeat concussions within first 7 days  
· 92% of repeat concussions within first 10 days 

How Long Does it Take to Recover? 
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How Far We’ve Come… 



Multimodal Assessment of Sport 
Concussion 



Current Questions in SRC:   
Acute Effects & Recovery 

Clinical Recovery:   
Why do individuals vary 

in recovery? 

Physiological Recovery:   
How long does it 

take for the brain to 
recover? 

+ 
Giza & Hovda, 2010 

Individual Variability: 
Who is at risk for prolonged clinical and 

physiological recovery? 



What about Youth Athletes? 



Casey et al. (2005) TRENDS in Cog Sci, 9(3). 

Casey et al. (2000) Bio Psychol, 54, 241-257. 



Nelson, Guskiewicz, Barr, Hammeke, Randolph, Ahn, Wang, & McCrea (2016). 
 J Athl  Train, 51(4). 

NCAA, PrSL, CPI Combined Dataset:  
High School vs. College Recovery 

Symptoms (GSC) Cognitive Performance (SAC) 

405 High School, 216 Collegiate concussed athletes 



: High School vs. College 

Nelson, LaRoche, Pfaller, Lerner, Hammeke, Randolph, Barr, Guskiewicz, & 
McCrea (2016) J Int Neuropsychol Soc, 22, 24-37. 
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Concussed vs. Control Group Effect Sizes (Cohen’s d) at 24-hours 
165 concussed athletes, 166 controls 
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Symptom Recovery and Clinical Management 

Pfaller, Nelson, Apps, Walter, & McCrea (under review). 

: High School vs. College 



Changes in Clinical Management 

1999-2004 
sample* 

2012-2014 
sample 

Duration of symptom-free waiting 
period (SFWP) 

3.21 5.95 

Days lost from sports participation 7.41 12.31 

Symptom-Free Waiting Period 

  None 39.7% 1.4% 

  ≤ 1 day 14.8% 7.0% 

 > 1 day, ≤ 7 days 30.9% 67.8% 

  > 7 days 14.6% 23.8% 

*McCrea, Guskiewicz, Randolph, Barr, Hammeke, Marshall, & Kelly (2009). 
 Neurosurgery, 65, 876-883. 



Hypothesized Modifiers of 
Recovery/Clinical Management 

• Injury Severity (symptoms, prolonged loss of 
consciousness or amnesia) 

• Convulsions 
• Repeated injuries close in time 
• Younger Age 
• Migraine history, psychiatric history, ADHD 
• Etc…. 



Predictors of Recovery 

Nelson, Tarima, LaRoche, Hammeke, Barr, Guskiewicz, Randolph, & McCrea (in press). Neurology. 
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