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Concussion Morbidity

Identifying the Problem 

Defining Concussion

Concussion Assessment & Intervention

Existing Systems of Care

Change the EMS Culture at Student Athlete Sporting 

Events? – Let’s hear from you



• 58-88% of all TBIs
• Bruns & Hauser, 2003

• 3.8 million sports-related injuries
• Steenerson, K., & Starling, A. J. , 2017



• 2018-2019 Athletic Season

• Data were gathered for 176 high schools out of the 293 high schools affiliated 
with the AAA yielding a 60% response rate. 

•  605 concussions were reported for the 2018-2019 athletic season 

• The highest number of concussions was reported for Football followed by 
Women’s’ Basketball and Men’s Basketball (see Figure 1). 

• 95% of HS (168/176) require a doctor’s medical release when returning an 
athlete to play after concussion. 









• Concussion involves:
• Direct or indirect forces to the head
• Functional injury, rather than a structural brain 

injury (normal CT, MRI)

• May or may NOT involve a loss of 
consciousness 

• Recovery varies from days to months or 
longer Patricios et al. (2023). Brit J Sports Med





























• Mismatch between energy demand and resources
• The concussed brain becomes LESS efficient

•Hybrid Car  Large SUV

Longer in KIDS!



https://arbraininjury.org/wp-content/uploads/2021/06/Arkansas2021REAP.pdf





• Sport Concussion Assessment 
Tool – SCAT 5
• Red Flags
• Memory Assessment
• C-Spine Assessment
• Symptom Evaluation
• Cognitive Screening
• Neurological Screening
• Balance Examination
• Delayed Recall

 

https://cattonline.com/scat/
accessed 8/1/23

https://cattonline.com/scat/




• Not always “crystal clear”
• Evidence of mechanism (e.g., LOC vs “I have a headache”)
• Athlete does/does not tell you about their symptoms
• Symptoms present, but then resolve
• Coach and parent issues…





• Subjective
• Athlete lack of knowledge of signs/symptoms
• Minimize/don’t tell anyone

• Individualized

• However…

• Assessing symptoms is more than just a yes/no!

• What do the symptoms tell us about the injury?
• How do they change during recovery and how can we use this 

information to make management decisions



• ”This could be a _________”
• Concussion
• Migraine
• Fatigue
• Hunger
• Hyponatremia
• Heat Illness
• Attention-seeking behavior
• Teenager displaying normal, weird everyday behavior
• Adult displaying normal, weird everyday behavior



• NO SAME DAY RETURN TO PLAY!
• Monitor for deteriorating signs
• Seek medical assistance for clearance 



• Often have a delayed presentation – therefore diagnosis is 
not immediate! – Proceed with caution!

• Concussions usually recover within 2 weeks
• Risk factors for a long recovery

• On-field dizziness
• Post-traumatic migraine
• Not removed from play
• Prior head injury
• History of anxiety/depression/ADHD/learning disability
• Prior headache/migraine condition 





Elbin RJ, Sufrinko A, Schatz P, French J, McAlister C, Henry L, Collins MW, Kontos AP. Peds, 2016



ON-FIELD 
MANAGEMENT: 

NO same day return 
to play (RTP) for 
individuals with 

suspected concussion

IN-OFFICE 
TREATMENT RETURN TO PLAY

UNTIL RECENTLY, THERE WERE NO DATA TO SUPPORT THIS APPROACH

Overview of 
Concussion Management and Treatment



• Research Design
• Prospective repeated measures (Baseline, 1 – 7, and 8 – 30 days 

post-injury)

• Participants
• 69 athletes (12 – 19 yrs) with concussion were recruited from a 

concussion specialty clinic
• 35 = REMOVED
• 34 = PLAYED

• Measures
• Athletes completed neurocognitive (ImPACT) and symptom 

reports at 1-7 and 8-30 days; also collected recovery time data









REMOVED

(n = 32)

PLAYED

(n = 30)

Recovery Time* 21.97 + 18.68 Days

Range: 8 – 88

44.37 + 36.03 Days

Range: 10 - 164

Athletes that continued to PLAY with a concussion were 
8.80 times more likely to have prolonged recovery 
> 21 days (χ2 = 14.86, p < .001)

*p  = .001

Elbin RJ, Sufrinko A, Schatz P, French J, McAlister C, Henry L, Collins MW, Kontos AP. Peds, 2016



Continuing to play even for a few minutes extends recovery time.


Chart1

		Immediately Removed

		Continued for <15 min

		Continued for >15 min



Recovery Time

Recovery Time (in days)

18.9

28.4

44.1



Sheet1

		Column1		Recovery Time

		Immediately Removed		18.9

		Continued for <15 min		28.4

		Continued for >15 min		44.1

				To update the chart, enter data into this table. The data is automatically saved in the chart.







• Continuing to play was associated with worse:
• Memory, Reaction Time, Symptoms

• Athletes who “stay in the game” will take 
longer to recover

• Continuing for just a few minutes can have 
adverse effects on recovery time.





• EMS personnel are in an ideal situation to provide 
education and guidance for medical follow up

• How do we equip EMS to provide this information? 
• How we assure the student/athlete: 

• safely returns to play?
• safely returns to class? 







• Athletic Intervention
• Coaches and ATs

• Return to Play
• Return to School

• Parent Involvement
• Clinics

• ACH Concussion Clinic
• UAMS Northwest Sports Medicine
• Local Family Practice

• Schools
• Teachers, school nurses, administrators/counselors

• Brain Injury Program Call Center



Athletic Trainer Map



• Before AAA events
• Pregame Safety Time Out 







• Be an advocate
• Seek consent from parents/guardian
• Any suspicion of moderate-severe TBI

• Initiate emergent care
• Release of Medical Information

• Forward to School Administrator or School Nurse
• Forward to Licensed Professional with Concussion Training

• Provide parents/guardian with medical support 
information



• This may be a culture change for EMS at high school sporting events.
• EMS professionals will NOT make a diagnosis.
• The SCAT5 (Sports Concussion Assessment Tool) is merely an evaluation tool.
• We’ll also need to address EMR and sharing of personal information

o An information and routing form must be available to parents at the 
scene

o A copy should be forwarded to the School Administrator or School 
Nurse 

• EMS professionals must be aware of the medical and educational supports for 
pediatric concussion in their respective communities (i.e. pediatric clinics, 
school nurses, etc)

• Language must be specific to protect EMS from litigation.



• SCAT5 Neurological Assessment
• Check memory by asking months of the year and start with December and go 

backwards. 
• Recognize and Remove
• A head impact by either a direct blow or indirect transmission of force can be associated with a 

serious and potentially fatal brain injury. If there are significant concerns, including any of the 
red flags listed in Box 1, then activation of emergency procedures and urgent transport to the 
nearest hospital should be arranged.







• Return to Learn
• https://5starassets.blob.core.windows.net/multi-

media/4/stateassociationhub/Return%20to%20Learn.pdf
• Return to Play

• https://drive.google.com/file/d/1NQrRbVjCwWK30W2E5Kp-
a5Dt9tunUzQM/view

Presentation title 20XX 57

https://5starassets.blob.core.windows.net/multi-media/4/stateassociationhub/Return%20to%20Learn.pdf
https://5starassets.blob.core.windows.net/multi-media/4/stateassociationhub/Return%20to%20Learn.pdf
https://drive.google.com/file/d/1NQrRbVjCwWK30W2E5Kp-a5Dt9tunUzQM/view
https://drive.google.com/file/d/1NQrRbVjCwWK30W2E5Kp-a5Dt9tunUzQM/view


• FREE 24/7 Nurse Call Center for 
medical questions related to SCI or 
TBI

• For:
• Individuals living with SCI or TBI 
• Healthcare Professionals 
• Families 

855-767-6983



• Join by Web
• PollEv.com/dannybercher034

• Join by Text
• Send dannybercher034 to 22333

• Join by QR code

https://pollev.com/dannybercher034
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dlbercher@uams.edu
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