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Concussion Management:  
Planning & Immediate Physical 

Assessment 
• Objectives: 

– Examine the components of a Concussion 
Management Plan 

– Identify & understand best practices for post-
concussion assessment 

– Review previous & current concussion grading / 
classification scales 

– Review literature involving common standardized 
assessment tools / instruments 

 



Concussion Focus & Awareness 

• International Symposia on Concussion in Sport 
– Vienna: 2001 
– Prague: 2004 
– Zurich: 2008 
– *****: December 2012 

 
• Positions endorsed by:  

– American College of Sports Medicine (ACSM) 
– American Academy of Family Physicians (AAFP) 
– American Academy of Orthopaedic Surgeons (AAOS) 
– American Medical Society for Sports Medicine (AMSSM) 
– American Orthopaedic Society for Sports Medicine (AOSSM) 
– American Osteopathic Academy for Sports Medicine (AOASM) 

 
• Centers for Disease Control & Prevention  
 
 









Concussion Management Plan 

Describes comprehensive management 
– Similar to other management / emergency management plans: 

• Spine injury, sickle cell, heat illness, cardiac arrest, etc. 

 

Communication : Planning : Practice 
– Who will be responsible for the on-field response? 
– Who will conduct the emergency assessment and handle 

communication if advanced help is needed? 
– Who will observe the athlete on the sideline following injury? 
– Who will make a concussion diagnosis or return-to-play decision, 

especially in the absence of a physician? 
– Who will communicate the diagnosis and prognosis with the 

parents and coaches? 



Concussion Management Plan 

• NCAA Committee on Competitive Safeguards 
and Medical Aspects of Sports (CSMAS) 

 

• NCAA Health & Safety  

Best Practices for a Concussion Management Plan 

concussion_plan_memo.pdf
concussion management plan memo NCAA best practice.pdf


Concussion Management Plan 

Sample Concussion Management Plans: 
 

University of Georgia 

 

University of North Carolina 

 

Princeton University 

 

UCF 

UGAA+concussion+management+guidelines+2010 2.pdf
UGAA+concussion+management+guidelines+2010 2.pdf
UNC+Concussion+Policy_8-1-10 2.pdf
Princeton+Concussion+Program+FINAL 2.pdf
UCF CONCUSSION POLICY.pdf


Immediate Physical Assessment 

Identification Challenges:  

– athletes hiding symptoms  

– most show no outward signs 

– 9-10% involve loss of consciousness 



Immediate Physical Assessment 

On-the-field assessment 

• “primary survey”: follows emergency 
management plan 

• Airway – Breathing – Circulation 

• Spine  



Immediate Physical Assessment 

Sideline assessment 

• “secondary survey” 
– Major components: 

• Measures of concussion-related symptoms 

• Balance 

• Neuropsychological testing 

 

– 7-step process to include history, observation, 
palpation, special tests, range of motion (ROM) 
tests, strength tests, and functional tests 



Sideline Assessment 

• History: injury often witnessed or can be 
described by teammates 

 

• History / Observation: consciousness; can also 
determine anterograde / retrograde amnesia 

– Who was the person who walked you to the 
sideline after the hit? Or word recall (Anterograde) 

– What did you have for lunch? (Retrograde) 



Sideline Assessment 

• Graded Symptom Checklist:  

Number, type, severity of symptoms 

o 83% Headaches 

o 65% Dizziness 

o 57% Confusion 

 

 

• Additional Observation & Examination 

graded_symptom_checklist.pdf


Sideline Assessment 

• Special Tests 

– Cranial nerve integrity 

– Neuropsychological function 

– Balance 

 

 

• Standardized Assessment of Concussion 

– addresses neuropsych. status “on sideline” 



Immediate Transport 

• Deterioration of neurologic function 
• Decreasing level of consciousness 
• Decrease or irregularity in respirations 
• Decrease or irregularity in pulse 
• Unequal, dilated, or unreactive pupils 
• Any signs or symptoms of associated injuries, spine or skull 

fracture, or bleeding 
• Mental-status changes: lethargy, difficulty maintaining 

arousal, confusion, agitation 
• Seizure activity 
 
Guskiewicz KM, Bruce SL, Cantu RC, et al. National Athletic Trainers’ Association 
Position Statement: management of sport-related concussion. J Athl Train 
2004;29:280–97. 



Day-of-Injury Referral 
• Loss of consciousness on the field 
• Amnesia lasting longer than 15 minutes 
• Increase in blood pressure 
• Cranial-nerve deficits 
• Vomiting 
• Motor deficits subsequent to initial on-field assessment 
• Sensory deficits subsequent to initial on-field assessment 
• Balance deficits subsequent to initial on-field assessment 
• Cranial-nerve deficits subsequent to initial on-field assessment 
• Post-concussion symptoms that worsen 
• Additional post-concussion symptoms as compared with those on the 

field 
• Athlete is still symptomatic at the end of the game (especially at high 

school level) 

Guskiewicz KM, Bruce SL, Cantu RC, et al. National Athletic Trainers’ Association Position 
Statement: management of sport-related concussion. J Athl Train 2004;29:280–97. 



Delayed Referral 

After the Day of Injury  
• Any of the findings in the day-of-injury referral category 
• Post-concussion symptoms worsen or do not improve over 

time 
• Increase in the number of post-concussion symptoms 

reported 
• Post-concussion symptoms begin to interfere with the 

athlete’s daily activities  
– (i.e., sleep disturbances, cognitive difficulties) 

 
Guskiewicz KM, Bruce SL, Cantu RC, et al. National Athletic Trainers’ Association Position 
Statement: management of sport-related concussion. J Athl Train 2004;29:280–97. 



Resource Tools for Assessment 

• Graded Symptom Checklist (GSC) 
 

 

Concussion Diagnosis 
89% sensitivity, 100% specificity (day of) 
…comparing concussed vs. non-concussed athletes 

 

*Sensitivity declines (.04), specificity relatively same (1.00) 

*Study based on 94 concussed NCAA football athletes 

 

 
McCrea M, Barr WB, Guskiewicz KM, et al. Standard regression-based methods for measuring 
recovery after sport-related concussion. J Int Neuropsychol Soc 2005;11:58–69. 

graded_symptom_checklist.pdf
UCF POST-CONCUSSIVE GRADED SYMPTOM CHECKLIST.pdf


Resource Tools for Assessment 

• Standardized Assessment of Concussion (SAC) 

o 6-8 minutes to administer 

o 5 sections: 

• Orientation 

• Immediate memory 

• Concentration 

• Delayed recall 

• Gross neurological deficiencies 

 

SAC Concussion form a  .pdf


Resource Tools for Assessment 

• Standardized Assessment of Concussion (SAC) 

 

– Concussion Diagnosis 

• 94% sensitivity, 76% specificity  
…when 1-point drop from baseline 

 
Barr WB, McCrea M. Sensitivity and specificity of standardized 
neurocognitive testing immediately following sports concussion. J Int 
Neuropsychol Soc 2001; 7:693–702. 

SAC Concussion form a  .pdf


Resource Tools for Assessment 

• Standardized Assessment of Concussion (SAC) 
 

Concussion Diagnosis 
80% sensitivity, 91% specificity (day of) 
…comparing concussed vs. non-concussed athletes 
 
*Sensitivity declines (.02), specificity relatively same (.98) 
*Study based on 94 concussed NCAA football athletes 

 
 
 
 
 
 
McCrea M, Barr WB, Guskiewicz KM, et al. Standard regression-based methods for measuring recovery after 
sport-related concussion. J Int Neuropsychol Soc 2005;11:58–69. 

SAC Concussion form a  .pdf


Resource Tools for Assessment 

• Balance Error Scoring System (BESS) 

– standardized clinical balance test 

– Minimal resources, easy to deliver 

 

 



Resource Tools for Assessment 

• Balance Error Scoring System (BESS) 

 

Concussion Diagnosis 
34% sensitivity, 91% specificity 

 

*Sensitivity declines (.07), specificity same (.95) 

*Study based on 94 concussed NCAA football athletes 

 

 
McCrea M, Barr WB, Guskiewicz KM, et al. Standard regression-based methods for 
measuring recovery after sport-related concussion. J Int Neuropsychol Soc 2005;11:58–69. 



Resource Tools for Assessment 

• Balance Error Scoring System (BESS) 
 

• Interrater reliability 
– Total Score (.74)  Components (.47-.83) 
– CI (.58-.88)  MDC: 9.4 points 

 
• Intrarater reliability  

– Total Score (.57)  Components (.44-.83) 
– CI (.36-.74)  MDC: 7.3 points 

 
 
Finnoff JT, Peterson VJ, Hollman JH, Smith J. Intrarater and interrater reliability of the Balance Error Scoring 
System (BESS). PM R. 2009;1(1):50-4. 
 

BESS.wmv


Resource Tools for Assessment 

Standardized Concussion Assessment Tool II (SCAT II) 
 

– SCAT II: developed / endorsed 2008 at Consensus Statement 
on Concussion in Sport – the 3rd International Conference 
on Concussion in Sport held in Zurich, November 2008 
• Addition of: Glasgow Coma Scale (GCS), Maddocks Score, and a 

balance examination 

 

– SCAT I: developed in 2004 
• SAC, graded symptom checklist, cognitive assessment, brief physical examination, 

& patient education section 

• includes immediate & delayed memory, concentration, and neurological screen 
sections 

• physical examination section: assessment of speech fluency, cranial nerves, 
pronator drift, and a gait analysis 

SCAT2.pdf
SCAT2.wmv


Resource Tools for Assessment 

Standardized Concussion Assessment Tool II (SCAT II) 

– No established validity / reliability 

– Normative data studies starting to be published 
• Jinguji, TM, Bompadre, V, Harmon, KG, Satchell, EK, Gilbert, K, Wild, J, Eary, JF. Sport Concussion 

Assessment Tool - 2: Baseline Values for High School Athletes. British Journal of Sports Medicine. 
2012; 46 (5): 365. 

SCAT2.pdf


Resource Tools for Assessment 

Standardized Concussion Assessment Tool II (SCAT II) 
 
 
 
 
 
 
 
 
 
 
 
 
Jinguji, TM, Bompadre, V, Harmon, KG, Satchell, EK, Gilbert, K, Wild, J, Eary, JF. Sport Concussion Assessment Tool - 2: Baseline Values for 
High School Athletes. British Journal of Sports Medicine. 2012; 46 (5): 365. 

SCAT2.pdf


Resource Tools for Assessment 

Standardized Concussion Assessment Tool II (SCAT II) 

 

 

 

 

 

 

 
Jinguji, TM, Bompadre, V, Harmon, KG, Satchell, EK, Gilbert, K, Wild, J, Eary, JF. Sport Concussion Assessment Tool - 
2: Baseline Values for High School Athletes. British Journal of Sports Medicine. 2012; 46 (5): 365. 

SCAT2.pdf


Resource Tools for Assessment 
Standardized Concussion Assessment Tool II (SCAT II) 

 

 

 

 

 

 

 

 

 

 
Jinguji, TM, Bompadre, V, Harmon, KG, Satchell, EK, Gilbert, K, Wild, J, Eary, JF. Sport Concussion Assessment Tool - 2: Baseline 
Values for High School Athletes. British Journal of Sports Medicine. 2012; 46 (5): 365. 

SCAT2.pdf


Resource Tools for Assessment 

Standardized Concussion Assessment Tool II (SCAT II) 
 
 
 
 
 
 
 
 
 
 
Jinguji, TM, Bompadre, V, Harmon, KG, Satchell, EK, Gilbert, K, Wild, J, Eary, JF. Sport Concussion Assessment Tool - 2: Baseline 
Values for High School Athletes. British Journal of Sports Medicine. 2012; 46 (5): 365. 

SCAT2.pdf


Concussion Grading Scales 

• Cantu R. Posttraumatic retrograde and anterograde amnesia: pathophysiology and 
implications in grading and safe return to play. . J Athl Train. 2001;36:244-248. 

• Maroon JC, Lovell MR, Norwig J, Podell K, Powell JW, Hartl R. Cerebral concussion in 
athletes: evaluation and neuropsychological testing. Neurosurgery. 2000 
Sep;47(3):659-69; discussion 69-72. 

• Lovell M, Collins M, Bradley J. Return to play following sports-related concussion. Clin 
Sports Med. 2004 Jul;23(3):421-41, ix. 

Guideline Grade 1 (Mild) Grade 2 (Moderate) Grade 3 (Severe) 

Congress of Neurological 

Surgeons 

1. No loss of consciousness 

2. Transient neurological 

disturbance 

1. Loss of consciousness with 

complete recovery in less 

than 5 minutes 

1. Loss of consciousness 

lasts longer than 5 minutes 

Cantu 1. No loss of consciousness 

1. Post-traumatic amnesia, 

signs/symptoms last 

longer than 30 minutes 

1. Loss of consciousness lasts 

less than 1 minute 

2. Post-traumatic amnesia, 

signs/symptoms last longer 

than 30 minutes but less than 

24 hours 

1. Loss of consciousness lasts 

more than 1 minute 

2. Post-traumatic amnesia 

lasts longer than 24 hours 

3. Signs/symptoms last longer 

than 7 days 

Colorado Medical Society 1. Confusion without 

amnesia 

2. No loss of consciousness 

1. Confusion with amnesia 

2. No loss of consciousness 

1. Loss of consciousness (of 

any duration) 

American Academy of 

Neurology 

1. Transient confusion 

2. No loss of consciousness 

3. Symptoms, mental status 

changes resolve in less than 

5 minutes 

1. Transient confusion 

2. No loss of consciousness 

3. Symptoms, mental status 

changes last longer than 15 

minutes 

1. Loss of consciousness (brief 

or prolonged) 
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Follow-up Management & 
Reassessment 

• Objectives: 

– Examine principles & components of the post-
concussion management plan 

– Review all facets of the interdisciplinary 
reassessment process 

– Understand importance of comprehensive 
baseline testing & relate to reassessment 

 



Follow-up Management & 
Reassessment 

Concussion Management Plan 

– Management plan:: REST is Key! 

• Physical & Cognitive 

 

– Follow plan’s procedure for plan of care & 
reassessment  

• UCF 

• UGA 

 

UCF CONCUSSION POLICY algorithm.pdf
UGAA+concussion+management+guidelines+2010 2 algorithm.pdf
UGAA+concussion+management+guidelines+2010 2 algorithm.pdf


Follow-up Management & Reassessment 

Concussion Management Plan - UNC 

 



Follow-up Management & Reassessment 

Concussion Management Plan – UNC 

 

 

 

 

 

**95% of baseline 

** 1 additional day rest / asymptomatic 

 



Comprehensive Assessment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

McCrea M, Barr WB, Guskiewicz KM, et al. Standard regression-based methods for measuring recovery after sport-
related concussion. J Int Neuropsychol Soc 2005;11:58–69. 

 



Comprehensive Assessment 

Assessment including all components has best 
diagnostic utility 

– More than doubles the Sensitivity at 7 days post injury 
**Reduces the number of FALSE NEGATIVES** 



Assessment / Re-assessment 

• Acute Concussion Evaluation Care Plan 
o Clinician Resource 

o School Resource 

oWork Resource 

 

 
Available at:  

Centers for Disease Control and Prevention “Head’s Up: Brain Injury in your 
Practice” 

http://www.cdc.gov/concussion/HeadsUp/physicians_tool_kit.html  

ACE-a.pdf
ACE_care_plan_school_version_a.pdf
ACE_care_plan_returning_to_work-a.pdf
http://www.cdc.gov/concussion/HeadsUp/physicians_tool_kit.html
http://www.cdc.gov/concussion/HeadsUp/physicians_tool_kit.html
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Concussion Management:  
Return to Play 

• Objectives: 

– Review guidelines / criteria for return to play 

– Identify components and importance of a 
graduated return to play / program of exertion 

– Identify importance of additional factors that 
influence the decision-making process 



Return to Play 

Return to Play – Overarching Principles 
1. Symptom Free 

a) Negative Neurological tests 
b) Return to baseline balance scores 
c) Return to baseline neuropsychological scores 

2. No pharmacologic agents 
3. No symptoms with provocative / physiologic 

stress 
4. Advance through Graduated Return to Play 

Program 



Return to Play 

Graduated Return to Play 

 a.k.a. provocative / physiologic stress 

 

Typical components: 

1. Light aerobic exercise 

2. Sport-specific exercise 

3. Non-contact training drills 

4. Full-contact practice 

5. Return to play 



Return to Play 

Graduated Return to Play 
 

 

 

 

 

 

 

 

 

Consensus Statement on Concussion in Sport – the 3rd International 
Conference on Concussion in Sport held in Zurich, November 2008 

 



UGA – Exertional Testing Protocol 



UNC – Graduated Return to Play 



UCF – Progressive Exertional Test Procedure  



Return to Play 

 

Same Day? 



Return to Play: Modifiers 

• Decisions not always clear : Neither is 
information 

 

 

• Evolution of information 

– Greater  / more widespread use of tools 

– Many populations involved 

– Inability to control & appropriately classify 
concussion severity 

 

 



Return to Play: Modifiers 

 

 

 

 

 

 

 

 

 

 

 

 
Consensus Statement on Concussion in Sport – the 3rd International Conference on Concussion in 
Sport held in Zurich, November 2008 

 



Return to Play: Modifiers 

• Outcomes differ between High School & College 
Athletes – AJSM 2012.  

 
– Recovery rate & outcomes as assessed at baseline, 2,7, & 14 days post 

concussion 
 

– 296 athletes (age 14-25) post concussion in CA, LA, MI, TN from 2008-2010. 
Analysis of ImPACT components & BESS  
• HS < College for Verbal & Visual memory 
• Females  < Males for Visual memory 
• Females = more symptoms on Symptom Checklist & Greater severity 
• HS Male < College Male for BESS 
• College Female < College Female for BESS 
• HS = longer memory impairments (10-14 days) and some motor processing (21 days) 

 
Covassin, T, Elbin, R, Harris, W, Parker, T, Kontos,A. The Role of Age and Sex in Symptoms, 
Neurocognitive Performance, and Postural Stability in Athletes After Concussion. American Journal of 
Sports Meicine. 2012; 40 (6): 1303-1312. 



Concussion Management Resources 

• Consensus statement on concussion in sport – 
The 3rd International Conference on concussion 
in sport, Held in Zurich, November 2008 

• Centers for Disease Control and Prevention 
• US National Athletic Trainers’ Association (NATA) 

Position Statement 
• American College of Sports Medicine Consensus 

Statement 
• American Academy of Neurology 
• US Team Physician Consensus Statement 

 


