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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 



Neurometabolic Cascade Following 
Traumatic Brain Injury 
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Recovery From Concussion: 
How Long Can it Take? 

0
10
20
30
40
50
60
70
80
90

100

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 38 40+

All Athletes No Previous Concussions 1 or More Previous Concussions

N=134 High School athletes 

WEEK 1 

WEEK 2 

WEEK 3 
WEEK 4 

WEEK 5 

Collins et al., 2006, Neurosurgery 



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

executive function, speed) 
• Anxiety/ mood problems 

The Symptom Culprits 



Historic Approach(es) to Concussion 
Treatment  

• REST  
• REST 
• REST  

 

(CISG, AAP, etc.) 

TIME 



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) 



“New” Management Strategies 
“Active” Rehabilitation 

• No additional forces to head/ brain 
• INITIALLY, resting the brain & getting good sleep (1st few days) 
• 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) 



Treatment Domain Message 
Patient/ Family Educational 
Interventions 

“Kids get better” 
“Every concussion is 

different (snowflakes)” 

General Symptom 
Management: Exertional 
Activity 

Balance activity with 
rest 

“Not too Little, Not too 
Much” 

Active Aerobic Rehabilitation Dosing of physical 
activity 

Management of Graduated 
Return to School 

“Get back to your 
routine, academically 

& socially” 

Targeted Symptom 
Intervention (persistent) 

“Treating symptoms 
that  interfere with 

your recovery” 



Treatment Domain Tools 
Patient/ Family Educational 
Interventions 

ACE Post-Concussion 
Home/ School 

Instructions 
CDC Heads Up 

materials 
General Symptom 
Management: Exertional 
Activity 

Progressive Activities 
of Controlled Exertion 

(PACE) Protocol 
Active Aerobic Rehabilitation PCERT  

STR Progress Log 
Management of Graduated 
Return to School 

Gradual Return to 
School Chart 

Targeted Symptom 
Intervention (persistent) 
 

Standard Therapeutic 
Approaches 



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 



Emergency 
Department 

Pediatrician 

Standardized Acute mTBI Instructions for Home 
and School 

Urgent Care 



Activity-Rest Management  

Not Too Little, Not Too Much 



“Active” Aerobic Rehabilitation 
(Gagnon et al., 2009; Leddy et al, 2010) 

• Structured and monitored subsymptom threshold exercise to facilitate 
healing. 

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

“Treatment with controlled exercise is a safe program that appears to improve 
PCS symptoms when compared with a no-treatment baseline.” (Leddy et al., 
2010) 



Benefits of Aerobic Activity 

Gagnon et al. (2010) 



Pictorial Children’s Effort Rating Table 
(PCERT) 





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 



Summary 
Active Treatment  

• Multiple factors appear to relate to recovery duration in mTBI 
• Most children and adolescents recover within 1-3 weeks 
• INITIAL rest (& getting good sleep) appears to have support 
• Active Education & reassurance from Day 1 has support  
• Activity-Exertion Management 

– Teaching positive symptom monitoring, promoting self-efficacy 
– Addressing emotional response to injury 
– Find the activity “sweet spot”  
– Optimized activity w/o over-exertion: Not too much BUT not too little  

• Physical activation protocols have promise 
• Return to School as soon as tolerable, gradually  



Rest and Concussion Management 

• Marc P. DiFazio, MD 
• Medical Director 
• Children's National Outpatient Center  
• of Montgomery County, MD (ROC) 



Rest and Concussion Management: 
 Current State 

• Post-concussion 
– Often told to avoid school, physical activities, 

technology 
– If during activities return of symptoms, instructed 

to stop 
– Implication: continued symptoms represent 

ongoing concussion related injury/exacerbation 



21st Century Rest 

 
•“At home, ‘cocoon therapy’ may be wisest – no physical 
activity, no reading, no screen time on computer, no 
video games, quiet and dark room, lots of sleep for the 
first few days, no driving (or even riding in a vehicle), no 
loud music, minimal television (no violence)  
 
 



Is it possible to put the brain to rest? 
• Volitionally? no.  
• Impossible to “stop thinking” or consuming 

substrate 
• No evidence technology (“Screen time”) more prone 

to consuming substrate 
• No evidence that exercise “steals” healing 

capabilities or substrate from the brain 
• Sleep states often more active versus wakefulness 

 
  

Nofzinger 1997 



What’s wrong with rest? 

– “Published results give little support for bed 
rest as a form of management in a wide range 
of settings, and suggest that it may actually 
delay recovery and even harm the patient.” 

Allen 1999 



Self-Perpetuating Cycle 

• Anxiety/fear regarding exacerbating symptoms 
 

• Heightened sense of vulnerability 
 

• Avoidance of exacerbating situations 
 

• Increased sedentary behaviors 
 

• Worsened symptoms, diminished conditioning 
 
• Experimental Bed Rest 

– 3-6 days: Headache, dizziness, mood changes, restlessness, poor 
sleep 

Fortney 2011 



Are we worsening symptoms? 

 “Lastly, consider the mental changes, the demoralizing effects of staying in bed. At 
the start it may produce fussiness, pettiness, and irritability. The patient may 
acquire an exaggerated idea of the seriousness of his illness and  think, " Surely I 
must be very ill if I am kept in bed ? " At a later stage a dismal lethargy overcomes 
the victim.” 

1957 1944 



Are we in part responsible for prolonged 
post-concussive symptoms? 

     “Stated explicitly, health-related stressors appear to affect 
depressive symptoms largely (and sometimes, only) to the extent that 

they restrict ability to conduct routine activities.” 



McCrea 2009 



• Bernhardt 2008 
• Example: Stroke 

• Early mobilization/activity /engagement  
• Maximizing independence, decreased depression 

 
• “Being sedentary after an injury or illness is one of the most 

consistent risk factors for chronic disabliity”  
 
 

Silverberg and Iverson 2013 



Minimize your recommendations for Rest 

“…Authors caution against assuming that rest is 
helpful and suggest that it be subject to the same 
methodologically rigorous evaluation as any other 
intervention” 

Iverson 2013 



Complicated/Atypical/Slow to Recover Cases: 
What’s not in the guidelines (yet)? 

 

• Elizabeth Wells, MD, MHSc 
• Pediatric Neurologist 
• Assistant Professor, Pediatrics, 

Neurology & Integrative Systems 
Biology 



 
Talk Objectives 

• Management of patients with pre-existing 
neurologic conditions 

• When to refer to subspecialists 
• What to expect from consultation 
• Approach to slow to recover cases 



Children’s National Concussion Team 

• SCORE Neuropsychology 
• Neurology 
• Behavioral Medicine/Pain Psychology 
• Physical Medicine 
• Sleep Medicine 
• Neuro-Ophthalmology 
• Neuro-Radiology 
• Emergency Department 



Beyond Standard Management 
• Who needs neurology referral? 

– Pre-existing neurologic conditions with question 
of post-injury involvement and management 

– ?worse injury or other acute problem (red flags) 
– Atypical symptom pattern 
– Slow to recover 
– Any patients you want us to see 

• Referral sources 
– Concussion clinic (SCORE), PMD, other 

specialists, families 
• Research is lacking 



Pre-Existing Neurologic Conditions 

• Chronic headaches, ADHD, mood disorders, sleep 
disorders, movement disorders, epilepsy, other 
conditions may worsen post concussion 

• Concussion may be “tipping point”- need for 
intensified management 

• Patients benefit from having provider who best 
knows their medical and social history involved in 
their concussion care (PMD or subspecialist) 



Pre-Existing Neurologic Conditions 

• Start with reassurance (most kids do fine) and 
standard management 

• Clearance = return to pre-injury baseline 
• Continue chronic therapies/medication 
• See primary neurologist (or 

psychiatrist/psychologist/sleep specialist/pain doc) if 
not improved shortly after injury 

 

 



Pre-Existing ADHD 

• May hold stimulants for 1-2 days but not necessary 
• Discontinuing stimulants may worsen mental 

fogginess, executive dysfunction, moodiness 
• Complicates assessments 
• Previously untreated may worsen post-concussion – 

consider 504/IEP or medication if prolonged 



Pre-Existing Chronic Headaches 
• Reinforce preventative care 

– Hydration 
– Sleep 
– Not skipping meals 

• Address triggers 
– Noise/sound/crowds 
– Stress management (including new stressors: change 

in routine, missed school, sitting out sports) 
– Overexertion 

• Continue preventative medications 
• Abortive therapy often ineffective with concussion; 

watch for medication-overuse headaches 



Slow to Recover Assessments  
• Is this “concussion”? 

– Pattern of symptoms 
– Serial neuropsychological assessments 
– Personal/family history 
– Psychosocial factors 

• Identify any driving symptoms (pain, cognition, 
mood, sleep) 

• Comprehensive evaluation 
– Consider concussion context/timecourse 
– Broaden differential/assess as if the concussion 

didn’t happen 
 



Slow to Recover Management 

• Symptomatic care 
– Non-medicinal therapies/lifestyle modification/exercise 
– Medications 

• Headache prevention (3 month minimum) 
• Temporary stimulants for cognitive exertion (discuss timecourse) 
• None proven 

• Other subspecialists: behavioral medicine, physical 
medicine, psychiatry, sleep medicine, etc 

• Clearance for contact – complicated 
– Balance concern for worse symptoms from additional 

impact versus benefit of returning to “normal” 
– Requires coordination between PMD, concussion team 

and other specialists 



Approach to Challenging Concussion 
Cases: Summary 

• PMD plays key role 
• Refer early to comprehensive concussion clinic  
• Serial assessments help 
• Notify/refer to patients’ own subspecialists 
• Need individualized assessment, plan, support 
• Keep moving forward 
• Clearance point = pre-injury baseline 
• Goal: restore normal function (academic, athletic) 
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