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Girls Are Often Neglected Victims of Concussions

Alan Schwarz  (NY Times Oct. 2, 2007)



State of Youth Concussion 

Management

Lack of education and awareness

Under-identification & under-recognition

Increased risks

Poor/ incomplete management

Poor Outcomes



�� Reality: The medical, athletic/recreation and Reality: The medical, athletic/recreation and 

school systems illschool systems ill--equipped to identify, diagnose equipped to identify, diagnose 

and manage these injuries.and manage these injuries.

�� Medical: Emergency Dept., Primary Care PediatriciansMedical: Emergency Dept., Primary Care Pediatricians

�� Specialty medical care: Neurology, Neurosurgery, Specialty medical care: Neurology, Neurosurgery, 

Neuropsychology, Sports MedicineNeuropsychology, Sports Medicine

�� Schools: Elementary, Middle, High SchoolSchools: Elementary, Middle, High School

�� Athletics: Scholastic, Youth sports leaguesAthletics: Scholastic, Youth sports leagues

Realities of Youth Concussion
Systems Need Improvement!



�� A concussion (or mild traumatic brain injury)A concussion (or mild traumatic brain injury)

is defined as a is defined as a 

�� complex complex pathophysiologic processpathophysiologic process affecting affecting 

the brain,the brain,

�� induced by induced by traumatic biomechanical forcestraumatic biomechanical forces

secondary to direct or indirect forces to the secondary to direct or indirect forces to the 

head.head.

Concussion/ mTBI

Definition

CDC Heads Up: Brain Injury in Your Practice (2007)



�� Disturbance of brain function is (largely) related to: Disturbance of brain function is (largely) related to: 

�� neurometabolic dysfunctionneurometabolic dysfunction, rather than , rather than 

structural injurystructural injury

�� typically associated with normal structural typically associated with normal structural 

neuroimaging findings (i.e., CT scan, MRI). neuroimaging findings (i.e., CT scan, MRI). 

�� Concussion Concussion may or may notmay or may not involve a loss of involve a loss of 

consciousness (LOC). (< 10consciousness (LOC). (< 10--20%)20%)

Concussion/ mTBI

Definition

CDC Heads Up: Brain Injury in Your Practice (2007)



�� Concussion results in a Concussion results in a constellation of symptomsconstellation of symptoms::

�� physical, cognitive, emotional and sleepphysical, cognitive, emotional and sleep--related. related. 

�� Duration of symptoms are Duration of symptoms are variablevariable may last for as may last for as 

short as several minutes and last as long as short as several minutes and last as long as 

several days, weeks, months or even longer in several days, weeks, months or even longer in 

some cases.some cases.

Concussion/ mTBI

Definition

CDC Heads Up: Brain Injury in Your Practice (2007)



Concussion = mTBIConcussion = mTBI

Mild Traumatic Brain Injury Mild Traumatic Brain Injury 



Mild TBI / Concussion:
“Facts & Figures”

�� Annually, millions of children sustain a TBIAnnually, millions of children sustain a TBI

�� 8080--90%  90%  ““mildmild””

�� 435,000 average annual ED visits age 0435,000 average annual ED visits age 0--14, 14, 

564,000 age 0564,000 age 0--19 (Langlois et al., 2004)19 (Langlois et al., 2004)

�� New CDC estimates of New CDC estimates of sports/ recreationsports/ recreation TBI TBI 

alone (adults and children): 1.6 alone (adults and children): 1.6 –– 3.8 million per 3.8 million per 

year (revised from previous estimate of 300K)year (revised from previous estimate of 300K)

Dirty little secret – We really don’t know the numbers!



4 Goals for Transforming Youth 

Concussion Management

1. Prevention: Primary & Secondary

2. Improve concussion care & services to maximize recovery 

& development

a. Improve recognition, protection & return

3. Increase capacity of medical, schools, athletics, community 

agencies to deliver services and support

4. Research to improve understanding & outcomes 

a. better understand genetic, neurometabolic and recovery 

outcomes of concussion

b. factors influencing recovery

c. effective treatments



New Rules

Public Health/ Policy 

Advocacy







Treating the  Student-Athlete

Athlete

Student

Removal – When In Doubt, Sit Them Out

Protect / Manage Recovery/Return to Play

Manage Learning/ Return to Academics

Developing School System Supports



State Legislative Action for the Youth Athlete:

Zackery Lystedt Law & 3 Core Principles

1)1) Concussion EducationConcussion Education

2)2) IdentificationIdentification--Removal /ProtectionRemoval /Protection

3)3) Medical Evaluation & Written Medical Evaluation & Written 

ClearanceClearance



Federal Legislation
Miller Bill, ConTACT Act

�� Focus efforts on the "student" (Miller) and Focus efforts on the "student" (Miller) and 

““athleteathlete”” ((ConTACTConTACT)  )  

�� Asks schools to support the academic return of Asks schools to support the academic return of 

the injured/ recovering student. the injured/ recovering student. 

�� Reinforces the "Response to Concussion" Reinforces the "Response to Concussion" -- i.e., i.e., 

sport Removal and Return provisions of Lystedt/ sport Removal and Return provisions of Lystedt/ 

ZurichZurich



“Tough new return-to-play guidelines 

won't really have teeth until resources 

keep pace with rules”

Peter Keating, Dec. 2, 2010Peter Keating, Dec. 2, 2010



Realities of Mild TBI / Concussion  in 

Youth Sports: Not Enough People

Few on-field athletic health professionals

Elite

Youth

30-45 million non-scholastic sports participants (NAYS, NCYS)

For everyone 1 
concussion in the 
NFL, there are 
50,000+ at the 
youth level.



Concussion Care systems
People & Places

Emergency 

Medicine

Primary 

Care MD

Specialty 

Care

School Nurses/ 

Guidance Counselor 

Toolkit

ACE-ED

ACE-ED Discharge 

Instructions

Heads Up: 

Concussion in HS/ 

Youth Sports

ACTive Training for 

Coaches

Heads Up: Brain Injury in 

Your Practice

ACE, ACE Care Plan

[ACTive Training for MDs?]

Parent & Student-

athlete Fact Sheets

Home Instructions

Sports & 

Recreation

School Home



Concussion/ mTBI

Educational Materials

CDC Heads Up: Concussion in High School Sports

CDC Heads Up: Concussion in Youth Sports

CDC Heads Up: Concussion in Your Practice

CDC Heads Up to Schools: Know Your Concussion ABCs

www.cdc.gov/concussion

NATA-NAN Concussion Videos

ACTive Concussion Education

USA Football



New Tools

Assessment

Treatment



Concussion System 

Clinical Tools – Assessment

��Early Recognition, Identification & DiagnosisEarly Recognition, Identification & Diagnosis

��DevelopmentallyDevelopmentally--sensitive Neurocognitive sensitive Neurocognitive 

tests sensitive to injury and recoverytests sensitive to injury and recovery

��Symptom assessments: Child, Parent, Symptom assessments: Child, Parent, 

TeacherTeacher







–Developmentally-sensitive Neurocognitive 

tests sensitive to injury and recovery

–Symptom assessments: Child, Parent, 

Teacher

Concussion System 

Clinical Tools – Assessment



New Assessment Methods

• Computerized testing of specific cognitive skills

• Learning & Memory

• Processing Speed

• Standardized symptom rating

• Child/teen self-report

• Parent

• Teacher

** All of these methods allow for monitoring 

of & guiding recovery over time **



Symptom Assessment

British Journal of Sports Medicine (2009)



4 Symptom Categories

�� PhysicalPhysical
•• HeadacheHeadache

•• Fatigue Fatigue 

•• Dizziness Dizziness 

•• Sensitivity to light Sensitivity to light 

and/or noiseand/or noise

•• NauseaNausea

•• Balance problemsBalance problems

�� EmotionalEmotional
•• IrritabilityIrritability

•• SadnessSadness

•• Feeling more emotionalFeeling more emotional

•• NervousnessNervousness

� Cognitive
• Difficulty remembering

• Difficulty concentrating

• Feeling slowed down

• Feeling mentally foggy

� Sleep
• Drowsiness

• Sleeping less than usual

• Sleeping more than usual

• Trouble falling asleep





YES NO

Over the past dayOver the past day……

Have you had headaches? Have you had headaches? 

Has your head hurt?Has your head hurt?

Symptom Assessment with Children



A Little? A Lot?

How much?How much?

Over the past dayOver the past day……

Have you had headaches? Have you had headaches? 

Has your head hurt?Has your head hurt?



�Symptom Management

�Physical and cognitive activity

�Management of Exertional Effects

�Active Rehabilitation for Slow to Recover

�Follow Up Tracking until recovery

Concussion System Concussion System 

Clinical Tools Clinical Tools –– TreatmentTreatment



Keys to Recovery

�� Resting the brain & getting good sleepResting the brain & getting good sleep

�� No additional forces to head/ brainNo additional forces to head/ brain

�� Managing/ facilitating physiological recoveryManaging/ facilitating physiological recovery

�� Avoid activities that produce symptomsAvoid activities that produce symptoms

�� Not overNot over--exerting body or brainexerting body or brain

Ways to overWays to over--exertexert
�� PhysicalPhysical
�� EmotionalEmotional
�� Cognitive! Cognitive! (concentration, learning, memory)(concentration, learning, memory)



Exertional Effects

�� Increase or reIncrease or re--emergence of  postemergence of  post--

concussion symptoms following significant concussion symptoms following significant 

exertional activityexertional activity

��Physical activityPhysical activity

��Cognitive activityCognitive activity



Focus on Cognitive 

Exertion



Sources of Mental/ Cognitive 

Activity?

�� Prolonged concentrationProlonged concentration

�� Prolonged homeworkProlonged homework

�� Prolonged classes (block scheduling)Prolonged classes (block scheduling)

�� Prolonged daysProlonged days

�� Excessive TV, computer, socializingExcessive TV, computer, socializing……

These sources and degrees of activity are likely to 

vary from person to person



Athletic Therapy March, 2010

“Physical rest alone fails to address another key 

aspect of brain function in youth – mental 

exertion associated with school activities.”



CDC School Toolkit for Concussions











9:30am

Alert: Your symptoms 

are worsening. Time 

for a rest break.



SummarySummary

• Concussions are serious injuries to the brain

• They are manageable if identified early & 
managed actively; most kids recover

• Concussion Systems must continue to improve

• New Rules are being implemented
• Improve Recognition, Removal & Protection

• Increase Resources to Enact Rules Effectively
• People & Places

• New Tools becoming available
• Careful individualized clinical assessment and tracking from 
time of injury

• Implement active treatment in home & school



“New” State of Concussion Management

Knowledge, awareness, skill

Early Identification & Recognition

Complete, individualized management

Decreased risks Improved Outcomes


