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1. 50% percent of persons who sustain a concussion typically lose 
consciousness        True/ False 

2. Current guidance on returning the symptomatic patient to 
school with a concussion is to require complete physical and 
cognitive rest until fully asymptomatic. True/ False 

3. The most common post-concussion symptom is a headache.
      True/ False 

4. The responsibility of the school psychologist in the concussion 
process is to test the student in depth. True/ False 

5. A common intervention/ accommodation strategy is to 
provide periodic rest breaks during the school day as needed.
      True/ False 

Pretest questions 



Objectives 
1. Achieve a working understanding of the impact of concussions/ 

mTBI on student learning and social-emotional functioning 
2. Articulate knowledge of evaluation & management of 

concussion and tools  
3. Knowledge of intervention strategies for working with students 

with mTBI 
4. Articulate return to athletics criteria, and processes for return 

to school including practical accommodations to support the 
student 

5. Define school system responsibilities, and roles for supporting 
the returning student 



Concussion/ mTBI 10-15 Years Ago 

 Little understanding of mTBI 
 Few treating healthcare providers  
 Few medical tests or tools 
 Minimal research/ funding 
 Little public awareness of risks 
 No rules to protect kids 



Number of Refereed Publications on 
Sport Related Concussion (K. Guskiewicz)
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Where Are We Today? 

 Increased public awareness 
 Significant increase in recognition of sport-

related mTBI/ concussion 
 Expanding our research knowledge 
 Improving our understanding of the injury 
 Training more healthcare providers, clinics 
 Developing more clinical tests and tools 
 Implementing rules to protect kids 



Concussion as ADHD in 1980 

ADHD 
• 1980: Most kids were 

evaluated and 
treated by specialists 

• 2013: Most kids are 
evaluated and 
treated by primary 
care physicians 
– Refer Complex Cases 

Concussion 
• 2013: Most kids are 

evaluated and 
treated by specialties 

• 20??: Most kids are 
evaluated and 
treated by primary 
care physicians 
– Refer Complex Cases 



Basic Underlying Assumptions 
 The Brain is WAY/ WICKED complex! 
 Brain injury is WAY/ WICKED complex! 
 Brain injury often does not manifest in a single 

domain of functioning  
 No single score, test/ measure, discipline, 

person can answer ALL the clinical questions 
in this complex injury of brain injury. 

 Understanding brain injury requires a synthesis 
of multiple perspectives and clinical data 
sources. 



Concussion Clinician’s Questions 

 When suspected injury occurs, is there an 
“effect” or “no effect” on child?  
 Effect means change in function relative 

to pre-injury 
 How do we determine the effect/ 

change in function?    
    Pre  Post  Pre 



Concussion Clinician’s Questions 

 What tools help us to answer clinical 
questions? 
 What research evidence supports use of 

tools to answer the clinical questions? 
 How can the clinician assemble together 

the sources of evidence to answer the 
clinical questions? 



The School Psychologist & Mild TBI 

 What are my responsibilities and 
limitations? 
 
 How can I expand my role and 

function? 
 



 
Tapping into Existing Skills 

 
▫ Tiered approach 
▫ Systems-level change 
▫ Prevention 
▫ Intervention 
▫ Consultation and collaboration 
▫ Data-based decision-making and 

progress monitoring 
 



Systems-Level Support and 
Prevention 

 In-services providing concussion education 
▫ Targeted to coaches, athletic directors, 

parents, teachers, athletes, administrators, 
school nurses, school psychologists, school 
counselors 

 Preseason/beginning of year baseline 
testing 
▫ Provides preinjury measurement of 

cognitive abilities 



Intervention and Consultation 

 School-based support during recovery 
▫ Academic 
▫ Behavioral 
▫ Social/emotional 

 Coordinated, medically-approved 
return to play decisions 
▫ Written policy should clarify procedures 



Assessment and Progress Monitoring 

• Careful individualized clinical assessment 
and tracking from time of injury 
• Acute Concussion Evaluation (ACE) 
• Neuropsychological Testing 

 
• Implement active symptom progress 

monitoring at school 
• Assess/ monitor cognitive exertional 

effects 
• Assess key parts of the day/ key classes 

where symptoms worsen 
 



Family-School-Medical Team 
Collaboration 

 Multiple people watching and helping the student 
▫ Helps inform return-to-school and return-to-play 

decisions 
− Parents monitor rest and reduction of activities 
− Teachers gather information on academic accommodation 

plan 
− School nurse assist with management of physical symptoms  
− School psychologist help all involved with the student track data 

and monitor signs and symptoms 

 Communicate information through a concussion case 
manager or “point person” (e.g., school psychologist) 



Concussion 101 
1. What is a concussion? 
2. What happens to the brain? 
3. Describe the signs & symptoms 
 



6 Action Steps Everyone 
Should Know and Do 

1. Learn how to recognize a concussion. 
2. Learn the 12 Danger Signs  911 
3. Remove child from risk if you suspect a 

concussion, obtain a medical evaluation 
4. Support proper treatment: physical, 

cognitive, emotional support  
5. Monitor & record child’s symptoms at home 
6. Use tools to guide you 

a.  CDC Heads Up materials 
b.  Concussion Recognition & Response (CRR) app 
c. Acute Concussion Evaluation (ACE) 



Part of the Problem: Name Game 
Terms in the Literature: 

• Head injury 
• Closed head injury 
• Head trauma  
• Closed head trauma 
• Minor head injury/ trauma 
• Traumatic brain injury 
• Concussion 
• Mild traumatic brain injury 

Common Terms: 
 “Head bonk” 
  “Ding” 
 “Bell ringer” 



Concussion/mTBI Definition 

• A concussion (or mild traumatic brain injury) is defined as:   
• Complex pathophysiologic process affecting the 

brain, 
• Induced by traumatic biomechanical forces 

secondary to direct or indirect forces to the head. 
• Disturbance of brain function is related to:  

neurometabolic dysfunction, rather than structural 
injury typically associated with normal structural 
neuroimaging findings (i.e., CT scan, MRI).  

• Concussion may or may not involve a loss of 
consciousness (LOC).  (10-20%) 

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



• Concussion results in a constellation of symptoms: 
• physical, cognitive, emotional and sleep-related.  

• Duration of symptoms are variable may last for as short 
as several minutes and last as long as several days, 
weeks, months or even longer in some cases. 

• Glasgow Coma Scale > 13   (3-15 scale) 
• Loss of Consciousness no longer than 60 minutes 

(typically no longer than 20 sec.) 
• No evidence of complicated TBI/ structural abnormality 

(skull fracture, intracranial bleed, known lesion) 
 

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



What is a concussion? 

 A bump, blow or jolt to the head or body 
that causes the brain to move rapidly back 
& forth 

 Causes stretching of brain, causing 
chemical changes, and cell damage 

 Causes change in how brain works (signs & 
symptoms) 

 Once these changes occur, brain is more 
vulnerable to further injury and sensitive to 
increased stress 



Types/ mechanisms of injury 

• MVC 
• Struck by 
• Falls 
• Assaults 
• Sports 
• Recreation 

• Linear forces 
• Rotational forces 
• Interaction with 

existing brain 
factors 



Concussion = 
Traumatic Brain Injury  





Neurometabolic Cascade Following 
Traumatic Brain Injury 
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Effects of Concussive Forces  
on the Brain 

 Typically, the “software” of the brain is 
affected  
▫ Neurometabolic/ neurochemical 

processes 
▫ Physiological 

 Not the “hardware”  
▫ Structure  



Anatomical Timeline of a Concussion 
Defining the Key Factors 

LOC 
<10% 

Antero- 
grade 

Amnesia 
25-40% 

CONCUSSION 

Pre-Injury 
Risks 

Retro- 
grade 

Amnesia 
20-35% 

Neurocog dysfx & 
Post-Concuss Sx’s 

Sec-Hrs Hours - Days - Weeks+ Sec-Min Sec-Hrs 

A. Injury Characteristics B. Symptom Assessment 
C. Risk 
Factors 



Signs of a Concussion 
(what you observe) 

Cognitive 
• Appears dazed/stunned 
• Confused about events 

(assignment or position) 

• Answers questions more 
slowly 

• Repeats questions/ 
forgets instruction or play 

• Can’t recall events prior 
to or after the hit/fall  
 
 

Physical 
• Vomiting 
• Loses consciousness 
• Balance problems 
• Moves clumsily  
• Drowsy 

Behavior/Emotion 
• Behavior or 

personality changes 



Symptoms of a Concussion 
(what they feel and report) 

Physical 
• Headache 
• Fatigue 
• Visual problems (blurry/“double”) 

• Nausea/vomiting 
• Balance problems/ dizziness  
• Sensitivity to light/noise 
• Numbness/tingling 

 

  Cognitive  
• Mental fogginess  
• Difficulty concentrating  
• Difficulty remembering 
• Feeling slowed down 

   
Emotional  
• More emotional 
• Irritable 
• Sad 
• Nervous 

Sleep  
• Sleeping more/less 
• Trouble falling asleep 
• Drowsiness  
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Recovery From Concussion: 
How Long Does it Take? 



Studies Reporting Individual Recovery Rates   
Authors Sample 

Size 
Population Tests Utilized Total Days 

Cognitive 
Resolution 

Total Days  
Symptom 
Resolution 

Individual 
Recovery 

Rates 

McCrea, 
Guskiewicz et 

al. 
2003 

94 College Paper and Pencil 3-5 Days 7 Days 91% 
recovered 
w/in 7 days 

Iverson et al. 
2006 

30 High School Computer 
ImPACT 

10 days 7 Days 50%  
recovered 
w/in 7 days 

Collins 
Lovell, et al.  

2006 

134 High School Computer 
ImPACT 

NR NR 40%  
recovered 
w/in 7 days 
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Sports-Related 
Concussions in Youth: 

Improving the Science, 
Changing the Culture 

 
For more information visit  
www.iom.edu/concussions 
 

“limitations to the existing evidence base 
includethe fact that relatively little research has 
focused specifically on concussions versus the 
more severe forms of traumatic brain injury, 
particularly in youth ages 5 to 12” (p. 5) 
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Institute of Medicine Report 
Sports-Related Concussions in Youth 

Research Recommendations 

1 - Surveillance.  

2 - Diagnosis and Management.  

3 - Short- and Long-term Consequences. 

4 - Age-Appropriate Rules and Standards.  

5 - Biomechanics, Equipment, and Safety 
Standards.  

6 - Culture Change. 



Epidemiology (IOM, 2013) 



 RISKS INCREASE!!! 
 

 Player is more likely to be re-injured.  
 Second/ third... injuries: 

▫ Are more likely to be more severe  
▫ Could cause permanent brain damage 
▫ Can take longer to recover from 
▫ Increase risk of retirement from sport 

If we do not properly recognize  
and manage concussions… 



When I leave today, how can I 
remember all this information? 

Where can I go? 



Concussion/ mTBI 
CDC Educational Materials 

www.cdc.gov/concussion 
 

Heads Up: Concussion in High School Sports 

Heads Up: Concussion in Youth Sports 
Heads Up: Concussion in Your Practice 

Heads Up to Schools: Know Your Concussion ABCs 
 
 
 



Concussion Education 
Tools 

Parents & Coaches & Athletes 

Schools 

Coaches 

Healthcare Providers Healthcare Providers 

www.cdc.gov/concussion 

http://www.cdc.gov/concussion


 “Public health” recognition: CRR 
 Symptom-based: 

▫ Acute Concussion Evaluation (ACE) 
▫ Post-Concussion Symptom Inventory (PCSI) 
▫ BRIEF 

 Performance-based:  
▫ CARE Sport (SAC) 
▫ Neuropsychological testing 
▫ Tests of Executive Control (TEC) 

 

Evaluation & management of 
concussion and tools  



Injury to the Head Occurs 
What is your Protocol?  

Identification 
Diagnosis 
Treatment  

What can You Do?  

What tools can help? 

Injury Scenario 



Partnering to Identify 

Home 
Backyard 
Neighborhood 
School 
Playground 
Athletic Field 
Road 
Woods 
… 

Injury 

Parent 
Teacher 
Neighbor 
Coach 
Friend 
Teammate 
Bystander 
… 

“Job” 
Recognize & Respond 
1+2  “When in 
Doubt, Sit Them Out” 

EMT 
Emergency Dept. 
Urgent Care 
Primary Care 
School Health 
Athletic Health 
Specialty Care 

Injury 
Setting Non-Medical Medical Provider 

“Job” 
Diagnose & Treat 

Identification 



Child / Teen 
(Student, Athlete, 

Son/Daughter, 
Friend) 

Four Corners Approach to Concussion 
Partners in Care  

Family 

Sports/Recreation 

Medical 

School 



Clipboard/ Pocket Card 



Concussion Recognition & Response app  
Apple & Droid smartphones 



+ Blow / Force to 
Head / Body 

Change in Function /   
Behavior / Performance 

Post-Concussion Signs & Symptoms 
Physical      Cognitive       Emotional    Sleep 
Headache    Concentrate     Irritability        More 
Fatigue          Memory             Emotional      Less 
Balance/       Speed of             control          Cannot 
Dizziness          Thinking           Sadness 

1 2 “I SUSPECT!” 

How to Recognize a Possible Concussion: 
Look for 1 + 2 using your tools 



How To Respond to a Suspected 
Concussion 

“When in Doubt, Sit Them Out” 
Removal from sport 

Protect from further injury 
Notify Parent 

----------------------- 
Medical Evaluation 
Support Recovery 

= “I Suspect” 1 + 2 



Concussion App works!  
(Coach/ Mom PA, July, 2013) 

 “This afternoon my 6yr old was trying to keep up with her 
older sisters, riding her bike down a big hill in our 
neighborhood and apparently forgot the brakes.   

 Without all the gory details- thank God for her helmet - but 
her cheekbone, chin and chest, knuckles, knees and elbows 
cushioned her blow.  When I arrived (2 minutes later) she was 
hysterical, vomiting and could not remember what had 
happened!!!   

 Last week I would have freaked out but today my first 
thought was... the Concussion Recognition & Response APP!   

 As I was consoling - my other daughter was firing off 
questions from the APP.  



Concussion App works!  
• “She emailed the results home; we printed them out and 

went to the ER as the APP recommended.”  
• At the ER I handed them the printout and they took her in no 

more than 5 min after we arrived.  The ER Dr. was so 
impressed with the info on the printout and after a quick 
exam sent her for a CT scan.   

• He said that the APP print out saved us about 40 min of 
waiting for a nurse and intake questions.    

• Thank God the diagnosis was mild concussion with no 
additional swelling but the Dr. said that coming to the ER was 
the right thing to do.  

• He had never heard of this App but is going to recommend it 
from now on.”   

       Kelly    (7/16/2013) 

 



Clinical Methods of Concussion 
Assessment 

 Clinical exam: Protocol to assess injury 
characteristics, history / risk factors, 
thorough symptom assessment, 
cognitive functioning, balance 
assessment 

 

− Acute Concussion Evaluation (ACE) 
− Sport Concussion Assessment Tool (SCAT)-3 





Acute Concussion Evaluation (ACE) 



Acute Concussion Evaluation (ACE)  
Goals 

Clinical 
 Improve physician’s early diagnosis of 

mTBI 
 Guide appropriate management 
 

Public Health 
 Improved epidemiology of mTBI 

 



Essential Elements of Clinical Concussion 
Assessment & Management 

 Early recognition of functional difference 
 Detecting reliable change from “usual” functioning  
 Assessing all 4 symptom categories 
 Monitor symptomatic functioning over time for change             
     (e.g., recovery, persistent symptoms) 
 Guiding recovery via care plan 

 Detecting reliable change/ return to “usual” 
(recovery) 

 Referral when symptoms persist beyond 7-14 days 



 ACE is a clinical protocol to assist diagnosis 
of mTBI/ concussion in medical settings 
▫ Emergency Departments 
▫ Pediatric Office settings 

 Ages 4-adult 
 Elements of clinical assessment protocol are 

evidence-based 
 Link to follow-up care via ACE Care Plan 

Acute Concussion Evaluation (ACE) 
 Description 



 Patient or parent as reporter of signs & 
symptoms 

 Assess for presence/ absence of 22 symptoms  
▫ somatic 
▫ cognitive 
▫ emotional 
▫ sleep 

 Length of time approx. 5 minutes (N=350) 

Acute Concussion Evaluation (ACE) 
 Description 



A.Define Injury Characteristics 
B. Assess for Symptoms (22) (Lovell & Collins, 1998) 

C.Identify Risk Factors for Prolonged 
Recovery 

D.Red Flags for Neurological Deterioration  
E. Establish the Diagnosis 
F. Plan Follow-Up Action / Referral 

Acute Concussion Evaluation (ACE) 
 Key Elements 



 Link to Treatment 
 Individual guidance via data-based 

symptom assessment and monitoring 

Acute Concussion Evaluation (ACE) 
 Care Plan 





Acute Concussion Evaluation (ACE) 
A. Injury Characteristics 

Injury Description 

Cause 

Amnesias (retrograde, anterograde) 

Loss of Consciousness (LOC), Seizures 

Early Signs 

 

 

  
 

 
 

 
 

 
 

basketball 

May 30, 2007 
Fell to ground, hit head on ground and then kneed in right temporal region; dazed initially but  

 

continued to play with bad headache. Felt sluggish and confused. 



Acute Concussion Evaluation (ACE) 
B. Symptom Checklist 

5 

4 

1 

2 

12 

 
 



Acute Concussion Evaluation (ACE) 
C. Risk Factors for Protracted Recovery 

Research findings have linked these risk factors 
to longer periods of recovery 

 

  
 

 



Acute Concussion Evaluation (ACE) 
D. Red Flags for Neurological Deterioration 

Physicians and parents/ patients need to be aware 
of danger signs that signal the need for emergency 
care. 



Acute Concussion Evaluation (ACE) 
E. Diagnosis 

Other Diagnoses 
• Patient presents with a positive injury description and associated symptoms, BUT 
• Additional evidence of intracranial injury (A 1b) such as from neuroimaging, or  
• LOC > 1 hour 
• Moderate TBI - diagnostic code 854 (Intracranial injury) should be considered. 

850.0 (Concussion, with no loss of consciousness) 
• Positive injury description, evidence of forcible direct/ indirect blow to the head (A1a) 
• Evidence of active symptoms (B) related to the trauma (Total Symptom Score >0) 
• No evidence of LOC (A5) 
• No skull fracture or intracranial injury (A1b). 

850.1 (Concussion, with brief loss of consciousness < 1 hour) 
• Positive injury description, evidence of forcible direct/ indirect blow to the head (A1a) 
• Evidence of active symptoms (B) related to the trauma (Total Symptom Score >0) 
• Positive evidence of LOC (A5) 
• No skull fracture or intracranial injury (A1b). 

850.9 (Concussion, unspecified) 
• Positive injury description, evidence of forcible direct/ indirect blow to the head (A1a) 
• Evidence of active symptoms (B) related to the trauma (Total Symptom Score >0) 
• Unclear/unknown injury details; unclear evidence of LOC (A5) 
• No skull fracture or intracranial injury. 

 



Acute Concussion Evaluation (ACE) 
E. Follow-Up Action Plan/ Referral 

None 

Office Monitor (Re-Assess in 1-2 days) 

Referral:  Testing, MD, ED 

 
 

June 1, 2007 



Post-Concussion Symptom Inventory 
(PCSI) 



 Normed on 1,273, ages 5-18 
 633 children/adolescents with mTBI 
 Parent report: 20 items  
 Self-report (5-7 (SR5) 5 items), 8-12 (SR8) 17 

items, 13-18 (SR13) 21 items) 
 4 factors: physical, cognitive, emotional, sleep 
 Internal consistency: Alpha= 0.8-0.9 
 Stability: ICC=0.65-0.89 
 Parent-child concordance (r= 0.44-0.65) 
 Convergent validity with ACE r=0.8 

 

Post-Concussion Symptom Inventory 
(PCSI) 



Classification Analyses* 
 Most useful in clinical practice to know what a test 

result might mean for an individual child relative to 
base rates  

 Likelihood that a child’s pattern of performance is 
consistent or inconsistent with profiles of performance 
by children with concussion 

 Variety of statistics that inform users about properties of  
▫ the measure (sensitivity, specificity) 
▫ utility of measure for making clinical decisions (Likelihood Ratios, 

area under the curve) 
▫ degree to which using a measure enhances decision making in 

a clinical setting (Pretest Odds, Posttest Odds).  

*Peter Isquith (Gordon Chelune, 2010) 



Classification Analyses* 
 Examine the diagnostic utility for identifying the 

presence or absence of concussion  
 Two groups: Age 5-7, 21 children (9 boys, 12 girls); 

Age 8-12, 50 children (40 boys, 10 girls), seen in 
concussion clinic within 7 days of sustaining a likely 
concussion;  

 Compared to gender- and age-matched groups of 
non-injured children  



Classification Analyses* 
 Positive Likelihood Ratio (LR+): ratio of true positive cases 

(children with concussion) to false positive cases (children without 
concussion who test poorly and are incorrectly identified) 

 Positive Likelihood Ratios > 1 suggest measure is more likely to detect 
actual concussion effects than to identify a non-injured child as having 
concussion effects.  
 

 Negative Likelihood Ratio (LR-): likelihood that negative test 
result (i.e., low symptom ratings, good test performance) will incorrectly 
identify an injured child as non-injured versus correctly identify a non-
injured child. 

 LR- reflects probability of child with concussion effects performing well 
divided by the probability of a child without concussion effects 
performing well.  

 Lower LR- ratios (< 1) indicate reduced likelihood of misidentifying an 
injured child as having no injury effects 



PCSI Classification Statistics 



Symptom Recovery Rptd. Meas. 
MANOVA 

Figure 5.7. Mean PCSI Symptom Ratings for Physical, Cognitive, Emotional, 
Sleep and Total Symptoms (Age 8-12 year olds)  
- Visits 1, 2 and 3 seen within 14 Days for Visit 1 



Growth Curve Modeling of PCSI 
Symptom Reports 
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Focus on Control:  
The Executive Functions 
 

Creating Independent Learners 
 and 

Problem-Solvers 
 



Components of the executive system 

 Awareness/ self-appraisal of one’s strengths 
and weaknesses 
 Ability to 

−→ Set realistic goals for oneself base on 
self-appraisal; 

−→ Plan and organize behavior designed to 
achieve the goals 

−→ Initiate behavior in pursuit of the goals 



Executive Function components 

→ Inhibit behavior incompatible with the 
goals 

→ Monitor performance in relation the goals 

→ Flexibly and strategically, shift behavior 
in the event of obstacles to achieving goals 

→ Transfer newly acquired skills from 
situation to situation 



Behavior Rating Inventory of 
Executive Function (BRIEF) 



Meta- 
Cognition 

Behavioral 
Regulation 

Working Memory 

Initiate 

Plan / Organize 

Inhibit 

Shift 

Emotional Control 

Monitor 

Org of Materials 

BRIEF Structure 

Global 
Executive 
Composite 



The Executive Functions in TBI 





BRIEF scores 1st year following Pedi TBI 

Sesma, Slomine, Ding, McCarthy & CHAT Study Group, 2008, Pediatrics 
N = 330 



BRIEF Scale Profiles in Peds TBI 

Vriezen & Pigott, 2002, Child Neuropsychology 

N = 48 



BRIEF Scale Profiles in Peds TBI 

Vriezen & Pigott, 2002, Child Neuropsychology 
N = 48 



Neuropsychological Testing 
• Concussion produces impairment of 

neuropsychological function in children and 
adults 

 Attention, memory, speed, executive  
 function, emotional response  
• Assessment of neuropsychological function 

provides measurable outcome of injury 
• Other factors can influence performance and 

reporting; findings do not stand alone 



Neuropsychological Testing 

• Test findings are best understood as one 
element within a multidimensional, 
multidisciplinary model 

• Training in the proper administration, especially 
with children, is critical to obtain valid results 

• Interpretation of findings requires an even 
higher level of training and expertise 



 Standardized Assessment of Concussion 
(SAC) 
 Graded Symptom Checklist 
 Balance Error Scoring System (BESS) 

CARE Sport 



 



The Tasks of Executive Control 
Peter K. Isquith, Robert M. Roth, & Gerard A. Gioia 



Psychosocial Impact 



Psychosocial Issues 

 Invisible injury 
▫ TBI not appreciated 
▫ Look “normal” 

 Cut off from social group (team) 
 Loss of identity 
 Pressures to be “normal”, return & 

contribute 
 Pressure of schoolwork  

 



Psychosocial Issues 

 Role of pre-existing anxiety or mood 
problems (Yeates et al.) 
 Family understanding, coping, and 

capacity for support (Yeates et al.) 
 School understanding, capacity for 

support  
 Medical system understanding, 

capacity for support 



Emotional Symptomatology after mTBI  
in children & adolescents  

(w/ & w/o comorbid Anxiety or Depression) 

F=131.4, p <.001,   
       eta2 =.19 
     n= 469/ 93 



Emotional Symptomatology after mTBI in children & 
adolescents 

(w/ & w/o comorbid Anxiety or Depression) 

F=45.9, p <.001,   
       eta2 =.107 
     n= 323/ 64 



Emotional Symptomatology after mTBI  
in children & adolescents  
(w/ & w/o comorbid ADHD & LD) 

F=52.9, p <.001,   
       eta2 =.121 
      n= 271/ 116 



Depression Symptomatology after mTBI in children 
& adolescents 

(w/ & w/o comorbid Anxiety or Depression) 

F=12.56, p <.002,   
       eta2 =.143 
       n= 58/ 20 



Emotional Dysregulation after mTBI  
in children & adolescents 

F=66.2, p <.001,   
       eta2 =.129 
      n= 366/ 85 



 Participants were divided by diagnostic group 
(n = 391): 
▫ Concussion only (n = 224) 
▫ Single co-morbidity (n = 125) 

− ADHD/LD (n = 90) 
− Anxiety/Depression (n = 35) 

▫ Double Co-morbidity (pre-injury 
neurodevelopmental & internalizing Disorders; n 
= 42) 

Relationship of pre-injury functioning to post-
concussion symptom presentation 



Pre- and Post-Injury Symptom Levels 
by Diagnostic Group 

Pre-Injury: F(2,363) = 26.02, p < .001 
Co-morbid > Neurodev/Intern > mTBI  only 
 
Post-Injury: F(2,372) = 7.56, p = .001 
Co-morbid > Neurodev/Intern > mTBI  only 

Pre-Injury: F(2,375) = 12.47, p < .001 
Co-morbid = Neurodev/Intern > mTBI  only 
 
Post-Injury: F(2,377) = 3.91, p = .02 
Co-morbid > Neurodev/Intern = mTBI  only 
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13 - 18 Year-Old Self-Report 



Adjusting for Pre-Injury Symptom Levels 

F(2,361) = 2.09, p = .13 F(2,368) = 0.72, p = .49 
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Conclusions 

 Youth with a pre-injury diagnosis exhibit a 
greater number of pre- and post-injury 
symptoms 
 However, there is no significant difference 

between diagnostic groups when controlling 
for pre-injury symptom levels 



Relationship of pre-injury functioning to 
recovery from concussion 

 Measured rate of symptom change from 
pre- to initial post-injury visit, and from post-
injury Visit 1 to Visit 2 

 Subsample of youth who were evaluated a 
second time within 30 days of their initial 
visits (n = 268): 
▫ Concussion only (n = 154) 
▫ ADHD/LD/Anx/Dep (n = 89) 
▫ Co-morbid Neurodevelopmental & Internalizing 

Disorders         (n = 25) 

 



Rate of symptom change 
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Time: F(1.91,496) = 31.88, p < .001 
Diagnostic Group: F(2,260) = 8.10, p < .001 
Time x Diagnostic Group: F(3.81,496) = .54, p 
= .70 

Time: F(1.91,499) = 33.81, p < .001 
Diagnostic Group: F(2,261) = 4.89, p = .01 
Time x Diagnostic Group: F(3.83,499) = 1.34, p 
= .26 
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Conclusions 

 No significant differences between diagnostic 
groups in rates of symptom increase post-
concussion or rates of early improvement 



 Saturday afternoon - Struck with soccer 
ball right temporal area  

 On field, no LOC, but severe headache 
 No ID, played rest of game 
 Sat. Evening - “spacey”, foggy, dizziness, 

headache, reduced energy/ fatigue 
 Pediatrician - “Not to worry, observe” 

“Maria” 14 year old girl 



 Sunday recital - Could not follow piano 
music 

 Monday @ school: forgetful (locker 
combo), failed test, poor concentration 

 Monday PM - Neurological exam, CT 
“normal” 

“Maria” 14 year old girl 



 8th grade honors student  
 Seen in the SCORE Concussion Clinic 

▫ Day 9, 16, 25, 37 
 Neuropsychological Concussion Evaluation   

▫ Poor attention 
▫ Poor “working memory” 
▫ Slowed processing speed 
▫ Reduced reaction time 
▫ Significant symptoms 

 Progressive recovery & return to “baseline” Day 37 

“Maria” 14 year old girl 



“Maria” 14 year old girl 
 Across 37 days, ongoing academic difficulties 

▫ Concentration on tasks, homework 
▫ Working Memory, Memory retrieval - difficulty 

with verbal lectures, and recalling learned 
factual info; difficulty recalling reading 

▫ Slow processing & performance - not following 
along, not completing work in time 

▫ Fatigue/ headaches 
 Symptoms exacerbated by Cognitive Exertion 



“Maria” 14 yr 8th grade female 

Memory Composite (Verbal) Memory Composite (Visual)

Day    9    16   25    36 Day    9    16   25    36 

? ? 



“Maria” 14 yr 8th grade female 

Processing Speed Composite Reaction Time Composite 

Day    9    16    25     36 Day    9    16   25    36 

? 
? 



Parent & Child Graded Symptom 
report (PCSI) 
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“Anthony” 
11 yo 5th grader 



Anthony 

 Sat. night 2/18/06:  Hit while going out for puck – 
head-ice contact, occipital region 

 5th grade, average student; history of fine motor 
difficulties (OT); (VIQ=112, PIQ=88) 

 4-5 day history of symptoms (Headache (5-6 severity), 
balance, sensitivity to light/ noise, fatigue, dizziness, blurry vision, 
mentally foggy, feeling slowed down) 

 Tuesday night: math homework “blanked out” 
 Wed: “felt better” allowed to practice: no contact, 

felt more tired than usual skating 



Anthony 

 Evaluated in SCORE clinic Friday (6 days post-
injury) 

 Self-reporting no symptoms 
 Father reporting no symptoms 
 ImPACT testing revealed significant 

neurocognitive deficits 
 Held from game play and practice; no PE; Rest 
 School notified to monitor academic learning 

and performance  



Anthony 

 Re-evaluated in SCORE clinic Thurs (12 days 
post-injury) 

 Self-reporting no symptoms; no school 
problems 

 Mother reporting no symptoms, miserable not 
playing 

 ImPACT testing revealed normal 
neurocognitive functioning 

 Gradual RTP recommended (no ATC to 
supervise; parents/ coach counseled re: 
protocol) 
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Anthony Issues 
 Discordance between symptom report and 

neurocognitive testing 
 Reliability of child symptom report? 
 Possible influence of premorbid issues considered 

with Week 1 test results 
 Dramatic improvement in test performance over 

second week 
 Benefit of Preseason Baseline Testing 



Assessment Practice 



Case #1 

 Joe, a 3rd grade student, fell headfirst off of 
the 6-ft high jungle gym at recess. He was 
escorted into the office.  Joe seemed dazed 
and said his head hurt a bit, but otherwise 
seemed okay.  The school nurse is working at 
another building that day and the secretary 
calls you (the school psychologist) for 
guidance.  

 What would you do at this point? 



Management / Treatment of 
concussion 



“New” Management Strategies 
“Active” Rehabilitation 

 No additional forces to head/ brain 
 INITIALLY, resting the brain (days) & good night sleep  
 Individualized moderated, monitored symptom 

management 
▫ Managing/ facilitating physiological recovery; teaching 

symptom monitoring, exertion concepts 
▫ Find the activity “sweet spot” – Optimized activity w/o over-

exertion 
▫ Not too much BUT not too little  
▫ Plan of graduated physical and cognitive activation  

    Ways to over-exert 
• Physical 

• Cognitive (concentration) 
• Emotional (stress) 



ACE Care Plan 
Linking Diagnosis With Treatment 





Purpose of ACE Care Plan 
Guide recovery 

Educate 
Manage exertional activity, safety 



Daily Activities 



Return to School 

 
 
 

 
 

50 60 



Return to Work 

 

 

  



Return to Physical Activities 



Return to Sports/ PE 



Activity-Rest Balance 
Symptom Management/ 

Managing Exertional Effects 



What is exertion? 
Exertion: vigorous action or effort: 

physical and mental exertion.  

What is “rest?” 
The concept of exertional activity (and rest) 

viewed along a continuum of activity from 
no activity/ full rest to full activity/ no rest. 



Cognitive Exertion 
Why Do we Care? 

 Exertional Effects = Symptom exacerbation 
following physical or cognitive activity 

 Signal that the brain’s dysfunctional 
neurometabolism being pushed beyond its 
tolerable limits 

 Child’s sensitivity to symptom exacerbation / 
exertional effects is hypothesized to be one 
more indicator of its injury status. 

 Possible treatment implications 



Exertional Effects 
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Exertion Effects Index 
Difference Score = 17- 5 =12 



Cognitive Exertion Recovery 
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Typical Symptom Culprits 

 Headaches 
 Fatigue 
 Vestibular (dizziness, balance) 
 Cognitive problems (attention, 

memory, executive function, speed) 
 Anxiety/ mood problems 



Treatment Modalities 

 Headache: behavioral medicine, lifestyle 
education, medication 

 Cognitive problems: strategy use, 
environmental accommodations, medication 

 Anxiety/ Mood: psychotherapy, medication 
 Fatigue/ Sleep issues: behavioral sleep 

treatment, (medication) 
 Vestibular dysfx: vestibular therapy 



Is Rest After Concussion “The Best 
Medicine?” 

 “Practice guidelines recommend an initial period of rest for 
concussion/ mild traumatic brain injury (MTBI)… 

 BUT, compelling evidence that other health conditions can 
be worsened by inactivity, improved by early mobilization/ 
exercise… 

 Best available evidence suggests that rest exceeding three 
days is probably more harmful than helpful… 

 Gradual resumption of pre-injury activities should begin as 
soon as tolerated… 

 Supervised exercise may benefit patients who are slow to 
recover…” 

Silverberg & Iverson (JHTR, 2013) 



Evidence 

 Unqualified adage that rest “is the best medicine.” 
 “Little agreement on the exact nature and duration of 

the rest period… 
 Wide variability in health care professionals and 

patients interpretation of “rest”.. 
 Recommended duration varies, with most widely 

adopted timeline “until asymptomatic”… 
 Being sedentary after an injury or illness is one of the 

most consistent risk factors for chronic disability. 



Evidence 
 In chronic fatigue syndrome, rest is thought to contribute 

to its maintenance. 
 Excessive activity restrictions may play a role in 

maintenance of chronic pain. 
 Low levels of activity may have mental health 

consequences. 
▫ Injury or illness appears to raise susceptibility to depression if 

patients do not engage in their regular reinforcing activities. 
▫ Activity restrictions has been shown to moderate the relationship 

between injury/illness and mental health outcome in breast 
cancer, limb amputation, and stroke 

▫ Anxiety may also be a cause and consequence of excessive 
activity restriction. Fear about exacerbating symptoms and/or re-
injury 



Bed rest in healthy persons 
 Prescribed rest begins to adversely affect the 

cardiopulmonary and musculoskeletal systems in 
healthy people within three days.  

 After 3-6 days of bed rest, they complain of 
headache, restlessness, and difficulty sleeping, 
and after a week, mood changes and vestibular 
sensitivity are common. 

 Thus, it appears that complete bed rest beyond a 
few days is sufficient to cause post-concussion-like 
symptoms and may exacerbate symptoms after 
MTBI. 



Activity-Rest Management  

Not too Little, Not Too Much 



Activity-Rest Balance 
Symptom Management/ 

Managing Exertional Effects 



 Aerobic Activation (Gagnon et al., 2009; 
Leddy et al, 2010) 

 Structured and monitored subsymptom 
threshold exercise to facilitate healing in 
slow to recovery (>3-4 weeks). 

 Progressive “controlled” exercise below level 
that produces symptom occurrence or 
worsening.  

“Active” Aerobic Rehabilitation 



Pictorial Children’s Effort Rating Table 





Progressive Activities of Controlled Exertion 
(PACE) 

 Set the Positive Foundation for Recovery 
 Define the Parameters of the Activity-

Exertion Schedule 
 Skill Teaching: Activity-Exertion 

Monitoring/ Management  
 Reinforcing the Progressive Path to 

Recovery 



Progressive Activities of Controlled 
Exertion (PACE) Ten Elements   

Set the Positive Foundation for Recovery 



Progressive Activities of Controlled 
Exertion (PACE) Ten Elements   

Set the Positive Foundation for Recovery 



Progressive Activities of Controlled 
Exertion (PACE) Ten Elements   

Define the Parameters of the Activity-Exertion Schedule 



Progressive Activities of Controlled 
Exertion (PACE) Ten Elements   

Skill Teaching: Activity-Exertion Monitoring/ Management  



Progressive Activities of Controlled 
Exertion (PACE) Ten Elements   

Reinforcing the Progressive Path to Recovery 



Return to School 



Return to School 
Kid’s Major “Job” 

• New Learning/ Acquiring Knowledge 
– Academic 
– Social 

• Practicing incompletely learned knowledge 
 

• Mental/ Cognitive exertion is essential to new 
learning/ practice 



Effect of Concussion on 
School Learning & 

Performance 

Effect of School 
Learning & Performance 
on Concussion Recovery 







Concussion’s Effects on School Learning & 
Performance  

• 216 students (Gr. 4-12) with concussions 
• “Which specific types of problems are you experiencing 

in school?” 
• Students reported an average of 3.4 problems 

below.  
• Headaches interfering   66%    (HS-68%)  
• Too tired     54%    (HS-58%)  

-------------------------------------------------------- 
• Can’t pay attn in class   58%    (HS-62%)  
• HW taking much longer   49%    (HS-54%)  
• Difficulty studying for test/quiz  42%    (HS-47%)  
• Diffic understanding material  44%    (HS-46%)  
• Difficulty taking notes   27%    (HS-32%)  



Concussion’s Effects on School 
Learning & Performance  

Which classes are you having the most 
trouble with? (Percent reporting trouble in class)  

    Parent   Student  
– Math   60.3%   73.7%  
– Reading/LA  38.1%   46.1%  
– Science   38.1%   47.4%  
– Soc Stud  38.1%   40.8%  
– Foreign Lang  38.1%   38.2%  
– PE     7.9%  10.5%  
– Art     3.2%    5.3%  
– Music     6.3%  17.9%  
– None  25.4%    6.6% 



Effect of School Learning 
& Performance on 

Concussion Recovery 
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Cognitive Demands of School Worsen Symptoms 



Managing Concussion 



Managing Concussion 









Gradual Return to School 



Gradual Return to School 
Six Stages 

Stage Description 

0 No return, at home 

1 Return to School, Partial Day (1-3 hours) 

2 Full Day, Maximal Supports (required throughout day) 

3 Return to Full Day, Moderate Supports (provided in response 
to symptoms during day) 

4 Return to Full Day, Minimal Supports (Monitor final recovery) 

5 Full Return, No Supports Needed 



Gradual Return to School 
Six Stages w Recommended Activity Level 

Stage Description Activity Level 

0 No return, at home 

Day 1 - Maintain low level cognitive and physical activity. No 
prolonged concentration.  
Cognitive Readiness Challenge: As symptoms improve, try 
reading or math challenge task for 10-30 minutes; assess for 
symptom increase. 

1 Return to School, Partial 
Day (1-3 hours) 

Attend 1-3 classes, intersperse rest breaks.  
No tests or homework. 
Minimal expectations for productivity.  

2 
Full Day, Maximal 
Supports (required 
throughout day) 

Attend most classes, with 2-3 rest breaks (20-30’), no tests.  
Minimal HW (< 60’).  
Minimal-moderate expectations for productivity.  

3 

Return to Full Day, 
Moderate Supports 
(provided in response to 
symptoms during day) 

Attend all classes with 1-2 rest breaks (20-30’); begin quizzes.  
Moderate HW (60-90’)  
Moderate expectations for productivity. Design schedule for 
make-up work. 

4 
Return to Full Day, 
Minimal Supports 
(Monitor final recovery) 

Attend all classes with 0-1 rest breaks (20-30’); begin modified tests 
(breaks, extra time). HW (90+’)  
Moderate- maximum expectations for productivity. 

5 Full Return, No Supports 
Needed 

Full class schedule, no rest breaks.  
Max. expectations for productivity.  
Begin to address make-up work. 



Gradual Return to School 
Six Stages w Recommended Activity Level & Criteria for Movement 

Stage Description Activity Level Criteria to Move to Next Stage 

0 No return, at home 

Day 1 - Maintain low level cognitive and physical 
activity. No prolonged concentration.  
Cognitive Readiness Challenge: As symptoms 
improve, try reading or math challenge task for 
10-30 minutes; assess for symptom increase. 

To Move To Stage 1: 
(1) Student can sustain concentration for 
30 minutes before significant symptom 
exacerbation,  

AND 
(2) Symptoms reduce or disappear with 
cognitive rest breaks* allowing return to 
activity. 

1 
Return to School, 
Partial Day (1-3 
hours) 

Attend 1-3 classes, intersperse rest breaks.  
No tests or homework. 
Minimal expectations for productivity.  

To Move To Stage 2: 
Symptom status improving, tolerates 4-5 
hours of activity-rest cycles; 2-3 cognitive 
rest breaks built into school day. 

2 
Full Day, Maximal 
Supports (required 
throughout day) 

Attend most classes, with 2-3 rest breaks (20-30’), 
no tests.  
Minimal HW (< 60’).  
Minimal-moderate expectations for productivity.  

To Move To Stage 3: 
Symptom number & severity improving, 
needs 1-2 cognitive rest breaks built into 
school day. 

3 

Return to Full Day, 
Moderate Supports 
(provided in 
response to 
symptoms during 
day) 

Attend all classes with 1-2 rest breaks (20-30’); 
begin quizzes.  
Moderate HW (60-90’)  
Moderate expectations for productivity. Design 
schedule for make-up work. 

To Move To Stage 4: 
Continued symptom improvement, needs 
no more than 1 cognitive rest break per 
day 

4 

Return to Full Day, 
Minimal Supports 
(Monitor final 
recovery) 

Attend all classes with 0-1 rest breaks (20-30’); 
begin modified tests (breaks, extra time). HW 
(90+’)  
Moderate- maximum expectations for 
productivity. 

To Move To Stage 5: 
No active symptoms, no exertional effects 
across the full school day. 

5 
Full Return, No 
Supports Needed 

Full class schedule, no rest breaks. Max. 
expectations for productivity.  

     

N/A 



Case #2 

Middle school lacrosse team was having 
practice after school.  During a drill, another 
player hit Maria in the head with a lacrosse stick.  
Maria briefly lost consciousness, then vomited.  
When the assistant coach asked Maria if she 
was okay, she replied that she was fine.  Maria 
stumbled to the sideline to get a drink and 
asked her teammate if the game was over.  
What should happen at this point?  
As the school psychologist, what should you do 
the following day and week? 



Concussion Management  
System Planning 

Building a Structure of Support in 
Your School 



A Student is Identified with 
a Mild TBI/ Concussion 

 
What Do You Do? 



The Team 

 School nurse, psychologist, athletic 
trainer,  
 Guidance counselor  
 Administrator 
 Teacher(s) 
 Healthcare Provider(s) (consulting) 
 Family 



School Concussion Management 
Program 



School Concussion Management 
Program 



Post-Injury School Management Procedural Steps  
Before School Return 

Activity Procedures 
A. Medical evaluation  
1. Injury Diagnosed; symptom 
profile defined 
2. School Admin/ Teacher Informed 
of Injury 

School makes or receives initial plan for 
school return 
- Notification of Probable Head Injury 
- ACE Care Plan 

 
B. Gradual Return to 
School Decision Criteria 

Return to School when: 
1. Key symptoms (headache, fatigue, 
fogginess, sensitivity to light/noise, dizziness) 
are tolerable  
2. Mild level at start of day, responsive to rest  
3. Medically determined to tolerate 30+ 
minutes of cognitive activity 



Post-Injury School Management Procedural Steps  
In-School Programming  

Activity Personnel  Procedures 
A. Concussion Team Informed 
- Initial accommodations defined  
- Team Leader informs teachers of 
symptoms and likely accommodations 

Team leader Based on 
symptom status, 
school team 
determines plan 
for reduced 
schedule and 
participation, and 
for gradual 
increase as 
tolerated 

B. Day of Return 
- Team member/ teacher(s) meet with 
student and family to review symptom status 
and accommodation plan 

Team member 



Post-Injury School Management Procedural Steps  
In-School Programming  

Activity Personnel  Procedures 
C. Symptom progress 
monitoring (daily log) 
- Team member periodically monitors 
student symptom/ exertion status, and 
academic progress 
- Emotional status assessed/ monitored 
- Reports progress to team, family 
- Adjustments to accommodation supports 
made according to symptom resolution 

 
 
 
Team Member 

 
 
CDC Concussion 
Signs & Symptom 
Checklist 



Post-Injury School Management Procedural Steps  
In-School Programming  

Activity Personnel  Procedures 
D. Team liaisons with medical 
providers regarding progress 
- Adjustments made as per medical 
instruction 

Team/ medical 
personnel 

 
Use ACE Care 
Plan to 
communicate 
accommodation 
plan adjustments E. Academic accommodations  

- supports continue until symptom 
resolution with gradual increase in demands 

School Team 
member 

F. Symptom Resolution 
- Student cleared for return to full academic 
and athletic schedule 

Medical 
personnel  

Medical clearance 
documentation  



Management Practice 



Case #3 
Marcus is a high school student who recently obtained 
his driver’s license.  Over the weekend, Marcus was in a 
car accident and went to the emergency room where  
he was treated for a broken arm and a concussion.  You 
find out about the accident when you return to work on 
Monday and see  Marcus at school.  Marcus said the 
doctor told him to stay home from school for a few 
days; however, it was the week before exams and 
Marcus did not want to get behind.   
 
What might you do at this point? 



What do I do now? 

• Leave this session with an action plan— 
do” something different when you return to work 

• ___ Plan an in-service to educate 
• ___ Order CDC “Heads-Up” materials for coaches, psychologists, 

nurses, counselors, administrators 
• ___ Lead your school concussion management team 
• ___ Ensure there is a written plan for return-to-school/ play 
• ___ Distribute information on  smartphone apps (e.g., Concussion 

Recognition and Response: Coach and Parent Version, published by 
PAR).  

• ___Other?? 



1. Learn how to recognize a concussion. 
2. Learn the 12 Danger Signs  911 
3. Use tools to guide you 

a.  CDC Heads Up materials 
b.  Concussion Recognition & Response (CRR) app 

4. Remove child from risk if you suspect a 
concussion, obtain a medical evaluation 

5. Support proper treatment: physical, 
cognitive, emotional support  

6. Monitor & record child’s symptoms at home 

Summary 



Myths and truths surrounding 
concussions. 



1. Concussion requires loss of consciousness. 
2. Maryland has a law promoting concussion 

recognition & response in sports. 
3. A student should not return to school until fully 

asymptomatic. 
4. The only way to recover from a concussion is 

to eliminate “screens” and rest. 
5. Students with concussions frequently report 

multiple areas of difficulty with learning. 
6. Only medical professionals can identify a 

suspected concussion. 
 

Truth or Myth? 



7. Football is responsible for the majority of 
concussions in sports. 

8. A CT scan or MRI is important in the diagnosis 
of concussion.  

9. In the state of Maryland, only a physician can 
“clear” an athlete to return to play. 

10.Recovery from a concussion is best 
accomplished by a balance of moderated 
activity and rest breaks. 

11.Baseline testing is necessary for the treatment 
and management of a concusion. 
 
 

Truth or Myth? 



What we still need to know 
 The brain’s individual response to forces 

(concussive, subconcussive) 
 Reasons for variability in risk for injury 
 Reasons for variability in recovery outcomes 
 Long-term effects of single, multiple, complex 

injuries 
 Individualized treatment predictors, protocols 
 PREVENTION 

 



 Genetics 
 Neuro-imaging 
 Measuring the forces (accelerometers) 

▫ Understand the injury mechanism 
▫ Modify behavior 

 Treatments 
▫ Using technology 

 Connected Care systems 

Glimpse into the Future 



50 States & DC Now Have  
Concussion Laws 



3 Core Principles 
 

1. Concussion Education for Coaches to Recognize & 
Respond 

2. Remove & Protect – When in Doubt, Sit it Out 

3. Medical Clearance required for Returning Youth to Play 

Know your State Youth 
Concussion Law  



Q&A 



1. 50% percent of persons who sustain a concussion typically lose 
consciousness        True/ False 

2. Current guidance on returning the symptomatic patient to 
school with a concussion is to require complete physical and 
cognitive rest until fully asymptomatic. True/ False 

3. The most common post-concussion symptom is a headache.
      True/ False 

4. The responsibility of the school psychologist in the concussion 
process is to test the student in depth. True/ False 

5. A common intervention/ accommodation strategy is to 
provide periodic rest breaks during the school day as needed.
      True/ False 

Post test questions 





Return to Sports Participation 



When Return to Play? 
Criteria for RTP 

 No longer have any symptoms 
▫ No longer need medicine to control 

symptoms. 
 Neurocognitive function & balance back to 

“normal.” 
▫ After rest and gradual activity (exertion) 

 Cleared by medical professional to begin 
gradual Return to Play (RTP) program  

 RTP ideally conducted by ATC 
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