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1.Understand the mechanics of a concussive brain 
injury. 

2.Identify the signs and symptoms associated with 
a concussion. 

3.Recognize how concussion symptoms can impact 
student learning. 

4.Understand best practices in concussion 
management. 

Objectives 



A Student is Identified with 
a Mild TBI/ Concussion 

 
What Do You Do? 



 A student is playing on the playground at recess. 
He/ She falls from the playground equipment and 
lands on his/her shoulder and head. He does not 
move for about 5 seconds, and is slow to get up. 
He/ she comes over to you initially a bit groggy and 
appears stunned. After a few minutes, he / she 
seems to look okay, and wants to go back to play.  
His parent wonders if he/she should go to school 
tomorrow. 
 

What to do about School?  

 Scenario 1 (elementary school playground) 



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 



1. When a student is identified with a concussion, what is your 
response?  High school, middle school, elementary school 

2. Who is the Concussion Management team? Is there one? 
Who will do what? What are their roles? 

  a. Parent contact? 

  b. Contact with the teaching team? 

  c. Method to disseminate student needs and   

      accommodations/ strategies 

3. Is there a teacher in-service program about concussion, its 
academic effects and the supports? 

Questions for Schools to Prepare For 



1. When does a student stay home, when does a student 
return to school (criteria for partial vs full day)? 

2. With what information do you base your decisions? 

3. Where/ how / who will you provide key supports and 
accommodations for the student? 

4. Once in school, how and who monitors recovery across 
the day/ week, and adapts the accommodations as 
needed? 

Questions to Prepare For 



 Prepared System: trained medical and school 
providers 

 Initial medical evaluation of student & communication of 
symptom profile to school 

 Coordination / communication between Family, Medical 
Provider, School, Athletics 

 School team available to translate into necessary adjustments 
& accommodations 

 Regular school monitoring of symptom progress & 
communication to medical provider and family 

Goals of Proper School Return 



 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 
 

What is a concussion? 



Concussion = 
Traumatic Brain Injury  



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

 Not the “hardware”  
▫ Structure  

Effects of Concussive Forces  
on the Brain 



This is a slide showing the brain’s movement when a force is 
applied. You can see it stretching and straining as it twists 
inside the skull. The stretching of cells results in an abnormal 
movement of chemicals in and out of the cells and an 
impairment of the axon’s electrical transmission. 

PLAY BRAIN SLIDE 



Joel Stitzel, jstitzelwakehealth.edu 

  



Neurometabolic Cascade Following 
Traumatic Brain Injury 
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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  



 Research literature is still limited with respect to 
understanding concussion recovery outcomes 
across full age range, and for boys and girls (IOM, 
2013). 
 Be careful about expecting “7-10 days” for 

recovery.   
 Perhaps 80-90% recovery within1-3 weeks. 
 Prolonged recovery for 10-20%. 

Epidemiology of Recovery 
Our Best Guess 





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, parents/ patients, school health need to 
be aware of danger signs that signal the need for 
emergency care. 





Return to Learn 
     

• School: 
– Kid’s Major “Job” is new learning/ acquiring knowledge 
– Practicing incompletely learned knowledge (HW) 
– Mental and physical exertion is essential to new learning/ practice 
 
ALSO: 
- Social with peers 
- Interacting with teachers 
- Managing the environment 
- Academic pressure 

 

Life in School 



Concussion/ mTBI 
CDC Educational Materials 

www.cdc.gov/concussion 
Heads Up to Schools: Know Your Concussion ABCs 

 
 
 



1. What role do I play in helping a 
student return to school? 

2. How can a concussion affect 
learning? 

3. When is a student ready to return to 
school after a concussion? 

4. Who should be included as part of 
the support team? 

5. How can understanding concussion 
symptoms help with identifying a 
student’s individual needs? 

6. What roles to cognitive exertion and 
rest play in a student’s recovery? 

7. How can I help identify problems 
and needs? 

8. Some strategies for Addressing 
Concussion Symptoms at school. 

9. When symptoms persist: What types 
of formal supports are available? 

2012 





 
Elementary 

(n=88) 

 
Middle 
(n=138) 

High  
School 
(n=206) 

Yes No  
Opp 

Yes No  
Opp 

Yes No  
Opp 

Cognitive 
 

47.7 
 

2.3 52.5 2.9 62.5 1.4 

Physical 
 

12.5 
 

33.3 20.3 31.1 16.5 40.0 

Do Cognitive & Physical Demands 
Worsen Symptoms? (Student Report) 

Gioia, 2010 



Ransom, Vaughan, Pratson, Sady, McGill, & Gioia (2015) 

 Objective: Examine academic effects in students not 
yet recovered from concussion (RC-) as compared to 
recovered (RC+) students 

 Sample: 349 students, 5-18 years, and parents within 
4 weeks of injury. Two groups: actively symptomatic 
(RC-) vs. asymptomatic/ recovered (RC+); 3 levels of 
schooling. 

 Measures: academic effects (CLASS), symptoms 
(PCSI), cognition 



Type of Problem Elementary 
(n=42) 

Middle 
(n=78) 

High School 
(n=120) 

Headaches interfering 53% 73% 71% 
Can’t pay attention 47% 58% 66% 

Feeling too tired 53% 61% 52% 
Homework taking much longer 35% 48% 63%* 

Difficulty understanding material 29% 46% 54% 
Difficulty studying for tests 18% 36% 53%* 

Difficulty taking Notes 18% 17% 35%* 
 

Average # reported Mn (SD) 
 

2.53 (2.1) 
 

3.37 (1.7) 
 

3.92 (2.1) 

What kinds of school problems are you 
having SINCE YOUR INJURY? 

Ransom et al. (2015)  

* Significant (p<.05) difference across grade level 



Ransom, Vaughan, Pratson, Sady, McGill, & Gioia (2015) 

 Results: RC- group reported higher levels of concern, more 
school-related problems than RC+ group.  

 High school students report higher levels of problems.  
 Higher symptom burden associated with greater reported 

academic problems.  
 Significantly greater impairment on cognitive testing in RC- 

group. 
 Summary: provides first empirical evidence of concussion’s 

impact on learning/ performance reported by students. 
Suggests need to identify post-concussion academic effects to 
target interventions. 



Type of 
Problem 

Elementary 
(n=27/ 82 ) 

Middle 
(n=92/ 122 ) 

High School 
(n=147/ 186 ) 

Student Parent Student Parent Student Parent 

Reading 33.3 35.4 37.0 33.6 46.3 38.9 

Math 29.6 34.1 54.3 38.5 59.2 50.5 

Science 14.8 9.9 29.7 21.7 46.3 37.3 

Social Studies 14.8 8.6 23.1 19.0 36.1 31.7 

Foreign Language 7.4 2.5 33.7 23.8 32.0 32.3 

Art 0.0 2.5 5.5 2.5 3.4 4.3 

None 14.8 54.9 16.3 42.6 12.9 30.1 

Which classes/ subjects are you having 
trouble with SINCE YOUR INJURY?  



Type of Problem Elementary 
(n=27) 

Middle 
(n=105) 

High School 
(n=166) 

Amount of Work 28.6 21.9 25.9 

Returning to Sports 17.9 27.6 19.9 

Ability to Learn 17.9 17.1 18.1 

GRADES DROPPING 11.5 25.3 33.3 

What are you most concerned about?  

#1 

Gioia et al – unpublished data 



 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 

Psychosocial Issues 



 Emotion is critical to motivating behavior, 
social interaction, cognitive performance  
 Emotional activation requires energy 
 Stress, anxiety and disorder of mood 

requires significant energy 
 “Emotional exertion” likely plays a role in 

facilitating or adversely affecting recovery 
of concussion (energy crisis) 

Relationship of Emotion, Energy & 
Recovery 



Treatment (Zurich) 



 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) 

“New” Management Strategies 
“Active” Rehabilitation 



REST  
REST 
REST  

 

Historic 4-letter word Approach(es) 
to Concussion Treatment  

(CISG, AAP, etc.) 

TIME 





 “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…” 

Is Rest After Concussion “The Best 
Medicine?” 

Silverberg & Iverson (JHTR, 2013) 



 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 

Evidence for “Not Too Much” Rest 



Managed Activity 

Not too Little, Not Too Much 



1. Set the Positive Foundation for Recovery 
2. Define the Parameters of the Activity-Exertion 

Schedule 
3. Skill Teaching: Activity-Exertion Monitoring/ 

Management  
4. Reinforcing the Progressive Path to Recovery 

Progressive Activities of Controlled Exertion 
(PACE) 

Rest Managed 
Activity 



Set the Positive Foundation for Recovery 
1. Positive, active problem-solving context - activity-

exertion management will  reduce symptoms 

2. Assess and manage emotional response to injury 
(e.g., ask about school stress) 

3.   Developmentally appropriate education about mTBI 
and its effects 

Four Stages/ Ten Elements of 
PACE Treatment  



Define the Parameters of the Activity-Exertion Schedule 
4. Define daily schedule, including type, intensity & 

duration of cognitive & physical activities & 
exertional effects 

5. Define tolerability for activity intensity and duration 

“Dosing” school  
How much can the student handle?  

Four Stages/ Ten Elements of 
PACE Treatment  



Skill Teaching: Activity-Exertion Monitoring/ 
Management  

6. Teach “Not too little, not too much” concept 
 

7. Teach “reasonable” symptom monitoring 
 

8. Work to tolerable limits – work-rest-work-rest 
 

Four Stages/ Ten Elements of 
PACE Treatment  



 Exertional Effects = symptom exacerbation 
following physical, cognitive, emotional activity 

 Possible signal that brain’s neurometabolism 
pushed beyond tolerable limits 

 Child’s sensitivity to symptom exacerbation / 
exertional effects hypothesized as indicator of 
injury status. 

 Possible treatment/ management implications 
(i.e., Controlled Exertion) 

Exertional “Effects” Response 
As Target of Interest/ Intervention 











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 & 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 







 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 





A Student is Identified with 
a Mild TBI/ Concussion 

 
What Do You Do? 



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

The Team 



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. Academic accommodations  
- supports continue until 
symptom resolution with 
gradual increase in demands 

Team/ medical 
personnel 

 
Use ACE Care 
Plan to 
communicate 
accommodation 
plan adjustments E. Team liaisons with medical 

providers regarding progress 
- Adjustments made as per medical 
instruction 

School Team 
member 

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

Medical 
personnel  

Medical clearance 
documentation  



• Concussions can have a significant effect on the 
injured student’s school learning  

• School learning can potentially have a significant 
effect on recovery from concussion 

• Understanding the unique symptom profile is critical 
for appropriate programming for student. 

• Active, ongoing communication between medical, 
school team, and family is essential provide the 
necessary supports 

• Active, regular monitoring the student’s symptoms 
and adjusting types and intensity of supports is 
critically important. 

Summary 



The SCORE Team 
Faculty: 
Gerry Gioia, Ph.D.  - Director 
Chris Vaughan, Psy.D. – Asst. Director 
Julie Newman, Ph.D. 
Maegan Sady, Ph.D. 
Catherine McGill, Psy.D. 

Trainees: 
Danielle Ransom, Psy.D. (fellow) 
Maya Zayat, Psy.D. (fellow) 
Shaleise Collier, Ph.D. (fellow) 
Allison Burns, Ph.D. (rising fellow) 
Keri Kirk, Amanda Terry, Jerez 
Roberson-Mitchell, Therese Clarke 
(externs) 
 

Clinical Support/ Collaborators: 
Neurology:  Elizabeth Wells, M.D., 
Marc DiFazio, M.D., Raquel Bernier, 
M.D., Steven Weinstein, M.D., Lauren 
Dome, N.P., Emily Freilich, M.D. 

Behavioral Medicine: Anjie Fletcher, 
Psy.D. 

Physical Therapy:  Pivot Physical 
Therapy, MedStar/National 
Rehabilitation Hospital Network, and 
many others! 

Research Staff:   
Divya Sriram, Jay Sotomayor, 
Meaghan Lancaster, and many others! 



Q&A 
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