Neurobiopsychosocial Model of mTBI:

Multidimensional Prediction of Risk & Recovery
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Future Directions:
Bringing It all Together
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Understanding the True Natural History of Acute Injury & Recovery
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Test Validity

Effect Sizes (Cohen’s d) From Day 1-45
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Nelson, LaRoche, Pfaller, Lerner, Hammeke, Randolph, Barr, Guskiewicz, &
McCrea (2016) J Int Neuropsychol Soc, 22, 24-37.
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Cohen'sd: 0.6
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Interpretation
72.57 7% 7642 7% 6643 % 4.89
Cohen's U; % Overlap Probability of Superiority Humber Heeded to Treat'

http://rpsychologist.com/d3/cohend/
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@ Symptom Checklist
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How do you feel?

You should score yourself on the following symptoms,
based on how you feel right now.
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Satance Problem:

Symptom Tracking Assessment for Concussion (STAC)

Mobile App

New app tackles head trauma

By Marie Rohde MARCH9,2016 HEALTH @ CHILDREN'S HEALTH
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More than 120,000 young athlefes experience a sporis-felated head injury each year. The University
of Wisconsin-Milwaukee App Brewery and the Medical College of Wisconsin's Brain Injury Research
Program are parinering on a free smartphone app that helps athletes, parents and coaches deal with
head injuries.



What about Youth Athletes?

Which symptom assessments and approaches are
uniquely appropriate for paediatric concussion?

G A Gioia," J C Schneider,' C G Vaughan,' P K Isquith?

Pediatric Sport-Related Concussion: A Review of the
Clinical Management of an Oft-Neglected Population
Michael W. Kirkwood, PhD=k, Keith Owen Yeates, PhD=d, Pamela E. Wilson, MD=t

aDepartment of Physical Medicine and Rehabilitation, Children's Hospital, Denver, Colorade; PUniversity of Colorado Health Sciences Center, Denver, Colorado;
“Department of Pediatrics, Ohio State University, Columbus, Ohio; “Center for Biobehavioral Health, Columbus Children's Research Institute, Columbus, Ohio

The: authaors have indicated they have no financial relationships relevant to this artide to disclose.
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Psychometric and Measurement Properties
of Concussion Assessment Tools in
Youth Sports

Tamara C. Valovich McLeod*; William B. Barr{; Michael McCreat;
Kevin M. Guskiewicz§
*Arizona School of Health Sciences, A.T. Still University, Mesa, AZ; tNew York University School of Medicine,

Mew York, NY; $Waukesha Memorial Hospital, Waukesha, WI, and Medical College of Wisconsin, Milwaukee, WI;
§University of North Carolina at Chapel Hill, Chapel Hill, NC
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Spurt Concussion Assessment Tool for childien ages 5 1012 years
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Future Directions in TBI Research:
Acute Effects, Recovery, & Outcome

TRUE NATURAL HISTORY OF INJURY

Acute Effects and Recovery Time Following

Concussion in Collegiate Football Players
The NCAA Concussion Study
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Clinical Recovery:
How long does it take for signs &
symptoms to recover?

PERIOD OF VULNERABILITY
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Giza & Hovda, 2010

Physiological Recovery:
How long does it take for the
brain to recover?

How Long is Long Enough?



New Frontiers in Brain Injury Science

Towmal of che Inseomaional Newropsychologicel Sociery (2013), 19, 863 372,
Coyright & TNS. Publishedt by Cambidge Uriversity Press, 2013
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Acute and Subacute Changes in Neural Activation during
the Recovery from Sport-Related Concussion

MD §
Thomas A Hammeke,' Michae] McCrea,” Sarah M. Coats,” Martkew D. Verber, Sally Durpecian,”

Kristin Flora,” Gary 8. Olsea,” Petee D, Leo,” Thomas A. Genareli 2 arp Stephen M. Rao®

J Head Trauma Refufx!
Vol 25, Mo. 4, pp. 1-10
Coprighe (£ 3010 Wolsers Kluwer Health | Lippincott Williams s Wilkins

Acute Effects and Recovery After
Sport-related Concussion:

A Neurocognitive and (Juantitative
Brain Electrical Activily Study

Michael McCrea, PhD, ABPP-CN; Leslie Prichep, PRD; Martthew R. Powell, Ph), ABPP;
Hobert Chabot, Phi); Williom B, Burr, Phi), ABPP

How Long Does it Take for the Brain to Recover?



HEAD HEALTH
CHALLENGE

GE-NFL HEAD HEALTH CHALLENGE |

A Prospective Study of Advanced MRI
Biomarkers to Determine
Acute Physiological Effects and
Longitudinal Recovery After Sport-
Related Concussion

Investigative Team:
Michael McCrea, PhD (PI)
Andrew Nencka, PhD; Kevin Koch, PhD; L. Tugan Muftuler,
PhD; Yang Wang, MD; Shi-Jiang Li, PhD; Melissa Lancaster,
PhD; Lindsay Nelson, PhD

How long does it take for
the brain to recover?



PROJECT HEAD TO HEAD I

Comprehensive Study of Acute Effects and
Recovery After Concussion:

An Integrated Investigation of Head Impact Sensor
Technology, Blood Biomarkers, Advanced
Neuroimaging, Genetic Testing, and Clinical
Outcome Measures

Funded by U.S. Dept. of Defense Combat Casualty
Care Research Program

$6M, 4 years



NCAA-DOD GRAND ALLIANCE

A Concussion Research and Education Initiative

Operating Committes

Concussion Research Study

Student-athiates from selact NGAA
mamber institutions, including Military
Service Academbes, will be parl of a
landmark study of more than 37,000
individuals over tha next three years to
establish tha natural history of
concussion including risks, treatment
and managameant.

Operating Gommittea

Educational Grand Challenge

The chalienge aims to change important
conoussion salety behaviors and the culture
of concussion reporting and management
by funding research to better understand
behavior change strategies around
concussion, and by idantifying nowvel
education approaches.
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Future Directions

Sponsored by United
States Department of
Defense (DoD)

& National Collegiate
Athletic Assoclation

(NCAA)
3 Years, $23M

. l .g SCHOOL OF MEDICINE

INDIANA UNIVERSITY

OF WISCONSIN



Current Questions In SRC:
Acute Effects & Recovery

PERIOD OF VULNERABILITY

Acute Effects and Recovery Time Following Kekacaindey s s s

Concussion in Collegiate Football Players
The NCAA Concussion Study

Giza & Hovda, 2010

Clinical Recovery: Physiological Recovery:
Why do individuals vary How long does it
In recovery? take for the brain to
recover?

Individual Variability:
Who is at risk for prolonged clinical and
physiological recovery?




Thank You

Lindsay Nelson, PhD

Assistant Professor of Neurosurgery
and Neurology

Brain Injury Research Program
Medical College of Wisconsin

COLLEGE
OF WISCONSIN
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