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Concussion: A Multifaceted Condition
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Changing Landscape

• Increased awareness
• Societal interest
• Policy changes
• Organizational investment
• Passive to active
• Educational strategies
• Management and treatment strategies

• Surge in scientific evidence
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The Egg Shell Analogy
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Definition
1. Concussion may be caused either by a direct blow to the head, face, neck or 

elsewhere on the body with an ʻʻimpulsiveʼʼ force transmitted to the head. 
2. Concussion typically results in the rapid onset of short- lived impairment of 

neurologic function that resolves spontaneously. However, in some cases 
symptoms and signs may evolve over a number of minutes to hours. 

3. Concussion may result in neuropathological changes but the acute clinical signs 
and symptoms largely reflect a functional disturbance rather than a structural 
injury and as such, no abnormality is seen on standard structural neuroimaging 
studies. 

4. Concussion results in range of clinical signs and symptoms that may or may not 
involve loss of consciousness. Resolution of the clinical and cognitive symptoms 
typically follows a sequential course.  However it is important to note that in 
some cases, may be prolonged

The clinical signs and symptoms cannot be explained by drug, alcohol or medication use, other injuries 
(such as cervical injuries, peripheral vestibular dysfunction, etc) or other comorbidities (eg psychological 
factors or coexisting medical conditions)



~2X greater number of 
concussions indicated 
when athletes given a 

definition...(Robbins, 2014)



Myth

Concussions only 
happen during 

certain sports or 
activities



Where do concussions happen?

• Concussions can happen from doing any activity in which an 
individual hits or takes an impact to their head and/or body.

• Although concussions are more publicized and may happen 
more frequently in football, they can occur in any sport or 
activity in which the head or body are subject to being hit. 
• A concussion can happen from a hit to the head, and they can 

also occur from any activity that causes forces to be applied to 
the brain (eg, whiplash in a car crash).



50% Due to Falls!
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Concussions 
always result in 

loss of 
consciousness



Only ~10% of people who suffer 
a concussion lose consciousness!
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Care-Seeking & 
Treatment 
Matter

Those seen within 3 days of 
injury have better outcomes

Concussion is treatable

• Aerobic Exercise
• Multimodal Rehabilitation
• Specific & Targeted Rehabilitation



Clinical Experiences Tie into Care-Seeking

Previous experience with 
concussion is associated 
with lower attitudes and 

worse reporting outcomes 
(Register-Mihalik, 2013 & 2017)

Student-athletes and 
cadets weigh       

Cost vs. Benefit 
(Weber, 2019 In Review)

We can treat concussion!
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It’s a brain injury puzzle, we need all the pieces!

History

Stress Tests
•Cognition

•Coordination
•Cranial Nerves
•Visual/Vestibular

ROM & Strength 
of Neck

Palpation

Observation Symptoms

Postural 
Control/Balance

Functional 
Testing

Predispositions

Slide courtesy of Mr. Scott Bruce

Role of Biomarkers?
- Blood?

- Neuroimaging?
- Saliva?
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• CTs and traditional MRIs are designed to identify structural damage
• Most concussions are neuronal level damage and functional in nature
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Symptom recovery typically occurs in 1-2 weeks.

However, 10-20% may experience prolonged symptoms.

Recovery trajectories are similar across sexes, though females tend to report 
higher initial symptoms

Recovery is often slower after subsequent concussions

Symptom recovery may occur before physiological recovery



Persistent Post-concussive Symptoms

Post-concussion Syndrome

• Severity of acute symptoms
• Development of subacute headache and depression
• Preinjury history of mental health problems, ADHD, or learning 

disabilities
• Girls may be at more risk than boys, particularly in high school

Predictors of persistent symptoms
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No Acetaminophen 
for 4 hours

No NSAIDs for 12 
hours
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• Too much rest can 
lead to prolonged 
symptoms
• After a period of 

24-48 hours, 
patients should 
become 
progressively more 
active



• Subsymptom
threshold exercise 
appears to speed 
up recovery

• Active Rehab can be 
effective

• Think of screen 
time as we do 
physical activity 
progressions



Graduated return-to-sport (RTS) strategy

Stage Aim Activity Goal of each step

1 Symptom-limited activity Daily activities that do not provoke 
symptoms

Gradual reintroduction of 
work/school activities

2 Light aerobic exercise Walking or stationary cycling at 
slow to medium pace. No 
resistance training

Increase heart rate

3 Sport-specific exercise Running or skating drills. No head 
impact activities

Add movement

4 Non-contact training drills Harder training drills, eg, passing 
drills. May start progressive 
resistance training

Exercise, coordination and 
increased thinking

5 Full contact practice Following medical clearance, 
participate in normal training 
activities

Restore confidence and assess 
functional skills by coaching staff

6 Return to sport Normal game play



Graduated return-to-school strategy

Stage Aim Activity Goal of each step

1 Daily activities at home that do not 
give the child symptoms

Typical activities of the child during 
the day as long as they do not 
increase symptoms (eg, reading, 
texting, screen time). Start with 5–
15 min at a time and gradually build 
up

Gradual return to typical activities

2 School activities Homework, reading or other cognitive 
activities outside of the classroom

Increase tolerance to cognitive work

3 Return to school part-time Gradual introduction of schoolwork. 
May need to start with a partial school 
day or with increased breaks during 
the day

Increase academic activities

4 Return to school full time Gradually progress school activities 
until a full day can be tolerated

Return to full academic activities 
and catch up on missed work
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• Education is the single most 
effective intervention 
following concussion
•Misinformation or 
misunderstanding can result 
in: 
• prolonged absenteeism
• worsening of symptoms
• increased risk of secondary 

injury



The plural of anecdote is NOT data

Otherwise...
• Acute treatment is primarily focused on 

symptom management and gradual return to 
activity

• For persistent symptoms, individualized 
multidisciplinary treatment approach is often 
best

Remember…
• There is no “catch all” or “one size fits all” 

treatment
• There is a continued need for larger, 

randomized controlled trials
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Concussions 
Do Not 

Guarantee 
Bad Outcomes

•Multiple head injuries can be a factor in 
the development of neurological disease
• They are not the only risk factor
• Risk rates are still relatively low for some, 

and we don’t know the risk rates for all
• Neurological diseases are not a “death 

sentence” - there are many viable 
treatments



Be aware of 
media 

& 
social media 

bias



THANK YOU!

Johna Register-Mihalik: johnakay@email.unc.edu

Wesley Cole: wescole@unc.edu
https://tbicenter.unc.edu
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