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Concussion & Brain Health
•Complex Integrated Systems

- Anatomy
- Physiology
- Functional Neurology
- Psychology & Behavior
- Sociology

•Neurocognitive tests

•Balance, vision, biomarkers

•Unstructured – e.g., voice

• Interdependency

• Synthesize? Interpret? Track?

Discrete measures comparisons 
don’t tell the whole story



Real-world Complex Systems Biology
• Artificial intelligence, supervised & 

unsupervised machine learning, super 
computers

•Machine learning – best with 
extensive & high-dimensional data

• No prior assumptions about 
distribution or relationships

• Identify notable patterns and 
high-value features – agnostic 
(unbiased) mapping

• Build and validate real-world models 
and decision-support applications

• Incorporate and learn from new data



Questions in Managing Brain Health…
Sport Concussion

- Protracted Recovery?
- Conservative Approach?
- Athlete Needs and 
Accommodations?

- Questions: Coaches, Parents, 
Other Stakeholders

- Expectations?

Degenerative Brain Disease
- Early Detection?
- High-value Indicators?
- Testing

• Age-specific Norms
• Sensitivity to Changes?
• Easy to Use/Engaging?
• Repeatable and Valid?

- Complement Other Indicators?



Machine learning and predictive modeling – 
Brain health stratification



Technology Transfer – Practical Clinical 
Application
•Technology transfer 🡪 usable tools

- Aim – Effective prediction models
- Dimensionality (spatial data map) 
reduction/simplification

- Feature ranking/engineering
- Top-performing classifiers
- Embedded in the application
- Utility and new information (new 
cases) improves the models – 
inductive learning



Benefits of Informed Stratified Classification

•Augment/prioritize stratified 
patient care vs. step-wise 
after “failure to respond”
•Individualized care – manage 
expectations
•Coaches, family, et al. – 
planning accommodations
•Mitigate returning too soon
•Research benefits – subject 
selection



Tomorrow’s Models



The Future?  Already Here!

•21st Century Technology 
- Complementary Instrument
- Diagnostic/Decision Support
- Anticipate/Stratify/Prioritize 
Patient Care

- Reveals Individual Solutions
- Trends Alerts in Real-Time
- Makes You Better!
- Helps the Athletes…


