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LEARNING 
OBJECTIVES

At the conclusion of this presentation, the 
participant should be able to:

1. Summarize changes in the acute diagnosis of 
Sport-Related Concussion utilizing the SCAT6 
tool.

2. Explain the role of the SCOAT6 tool in 
concussion assessment, treatment, and return 
to play.

3. Implement changes to clinical practice 
including the role of aerobic exercise in the 
treatment of Sport-Related Concussion.



HISTORY OF CONCUSSION CONSENSUS

Expert Opinion

• 2001 & 2004

Evolved into Evidence Informed Consensus

• Highest Scientific Standards

• Structured Format

• Consensus=80% Agreement

• Widely Disseminated
− Materials Available for Free

− Minimal Technology Need

• Reconvene every 4 years
− 2008, 2012, 2016, 2020? 2022



WHAT’S NEW?



CONCUSSION EVALUATION PROCESS

1. On-Field Evaluation

• Evaluate for Red Flags

• Initial Screening

2. Off-Field/Sideline Evaluation

• Sport Concussion Assessment Tool 
(SCAT6)

o Valid up to 7d s/p injury; Ideal w/in 72h

• Symptom Evaluation

• Cognitive Screening

• Balance & Coordination

3. Athletic Training Room/Office Evaluation

• Sport Concussion Office Assessment Tool 
(SCOAT6)

o Used days to weeks s/p injury

• Detailed PMH/FMH

• Cognitive Testing

• Physical Examination

o Orthostatic Vitals | C-spine | Neuro Exam

• Balance & Coordination

• Modified VOMS

• Mental Health Screening Tools

o GAD-7 | PHQ-2 | Sleep Screen



IMPLEMENTING THE SCAT6



ON-FIELD / IMMEDIATE 
EVALUATION



RED 
FLAGS



OBSERVABLE 
SIGNS

RED FLAGS

• Seizure or convulsion

• Loss of Consciousness

• Vomiting



GLASGOW 
COMA SCALE

RED FLAGS

• GCS <15

• Deteriorating conscious state



CERVICAL SPINE 
ASSESSMENT

RED FLAGS

• Neck pain or tenderness

• Weakness or tingling/burning in   
more than 1 arm or in the legs

• Visible deformity of the skull



COORDINATION & 
OCULAR/MOTOR SCREEN

RED FLAGS

• Double Vision



MEMORY ASSESSMENT 
MADDOCKS QUESTIONS

RED FLAGS

• Increasing restless, agitated or 
combative

• Severe or increasing headache



DECISION TIME

Activate Emergency 
Action Plan?

Continue with 
Concussion Evaluation?



OFF-FIELD / SIDELINE 
EVALUATION



ATHLETE 
BACKGROUND

Useful during follow-up exam in ATR/Clinic



SYMPTOM 
EVALUATION

• Completed by Athlete or AT?

• KISS | Symptom + Exposure=DQ

Kutcher & Giza. Continuum 2014



COGNITIVE 
SCREENING
 
ORIENTATION



COGNITIVE SCREENING 
IMMEDIATE MEMORY

• BIG CHANGE!

• What is “normal”?

✓ 20/30 correct

ELBOW

APPLE
CARPET
SADDLE

BUBBLE

RIP



COGNITIVE 
SCREENING 
CONCENTRATION

DIGITS 
BACKWARDS



COGNITIVE 
SCREENING 
CONCENTRATION

MONTHS IN REVERSE ORDER

• Small change

• Timed component=complete within 30s



COORDINATION AND BALANCE

Modified BESS – OPTIONAL



COORDINATION AND BALANCE

TIMED TANDEM GAIT

• Previously Option, now Included

• Pass/Fail? (SCAT5)

• What is “normal”?

✓ Under 20s

✓ RCI=5.3s



COORDINATION AND 
BALANCE – OPTIONAL

DUAL TASK GAIT

• Normative Data
✓ Time to complete=under 26s

✓ Total answered=16

✓ Total correct=12

✓ Percent correct=85%



DELAYED 
RECALL

What is “normal”?

✓ 7/10 correct



COGNITIVE 
SCORING

20

5

3

7

35



DECISION 
TIME

• CONCUSSION DIAGNOSIS

• RETURN TO SPORT



SCAT6 TAKE HOME POINTS

MEANINGFUL CHANGES

• 10-WORD MEMORY VS 5 WORD MEMORY

• TIMED MONTHS IN REVERSE – WITHIN 30S

• TIMED TANDEM GATE

OPTIONAL CHANGES

• Modified BESS on Foam

• Dual Task Gait



SPORT CONCUSSION 
OFFICE ASSESSMENT 
TOOL (SCOAT6)

• Developed for use in days to weeks following concussion

• Provides Standardized Assessment

• Multimodal tool to be used in serial evaluation of athletes s/p 
concussion

• Color Coded:

• BLACK=Completed only on initial use

• GREEN=Recommended components

• ORANGE=Optional components

• Insight into possible symptom drivers

• Sections can be used as needed/indicated



CURRENT 
INJURY (HPI)

• Continued participation=increased recovery time

• Remote onset of symptoms – other causes?



CONCUSSION 
HISTORY

Injury Frequency

Injury Proximity

Previous Recovery Time

Still no “Magic Number” for DQ



PAST 
MEDICAL 
HISTORY

More likely to be an 
issue after Concussion



MEDICATIONS | ROUTINE – ROUTINE – ROUTINE



FAMILY 
MEDICAL 
HISTORY

Identity possible Risk Factors

• Younger Adolescents



SYMPTOM 
EVALUATION

SCAT6 Symptom Score

• Valid throughout recovery

SCOAT6 Additions

• Abnormal Heart Rate

• Excessive Sweating

• Other



VERBAL COGNITIVE TESTS

IMMEDIATE MEMORY DIGITS BACKWARDS MONTHS IN REVERSE



VERBAL COGNITIVE TEST – OPTIONAL



ORTHOSTATIC 
VITALS

• Assessment for Autonomic Dysfunction



CERVICAL 
SPINE 
ASSESSMENT

Does not exclude possible 
cervicogenic symptoms



NEURO EXAM



BALANCE & 
COORDINATION

Modified BESS On 
Foam=OPTIONAL



COORDINATION - OPTIONAL

COMPLEX TANDEM GAIT

Eyes Open & Closed

Pass/Fail

Not timed

DUAL TASK GAIT

Additional Cognitive Tasks Available

• Words – spelled backwards

• Serial 7s

• Months Backwards



MODIFIED 
VOMS

Does NOT include:

• Saccades – Vertical

• Near Point Convergence

• VOR – Vertical



MENTAL HEALTH SCREENING TOOLS

GAD-7 PHQ-2



SLEEP 
SCREENING 
TOOL



DELAYED 
RECALL



ADDITONAL INFORMATION INCLUDED

• COMPUTERIZED COGNITIVE TEST RESULTS DOCUMENTATION

• GRADED EXERCISE TEST

• MANAGEMENT AND FOLLOW-UP PLAN

o Including appropriate Referral

• Return-to-Learn Strategy Information

• Return-to-Sport Strategy Information



SCOAT6 TAKE HOME POINTS

• HELPFUL IN IDENTIFYING CONCUSSION 
PHEYNOTYPE

• CAN CHOOSE WHICH SECTION TO 
UTILIZE

• REPRESENTS A MULTI-MODAL 
APPROACH WHICH IS BEST PRACTICE

• MAY BE USED IN CONJUNCTION WITH 
OTHER ASSESSMENT TOOLS

• PROVIDES STANDARDIZATION 
THROUGHOUT RECOVERY

MIGRAINE MOOD COGNITIVE

VESTIBULAR OCULAR CERVICAL

Autonomic (Central) Dysfunction

Peripheral Dysfunction



REST AND EXERCISE



THE ROLE OF REST

• Strick Rest is not recommended

• Limit Screen Time 0-48h s/p injury

• Symptom-limited activity (ADLs; walking) 
okay during 0-48h s/p injury

• Sub-symptom threshold exercise 
o Decreases Symptoms

o Decreases Recovery Time

o Decreases risk for prolonged recovery (>4w)



EXERTIONAL TESTING 
BCTT/BCBT

• Modified Cardiac Testing

• Performed on either a Treadmill (BCTT) or Exercise Bike (BCBT)

• Increasing intensity (Incline – Tread or Resistant – Bike) while 
monitoring HR until:

• Symptoms increase by >2 points=FAIL

• RPE >17 & reach >80% age-predicted maxHR=PASS

• Reach >90% age-predicted maxHR=PASS



EXERCISE PRESCRIPTION WITH EXERTIONAL TESTING

ACUTE SPORTS CONCUSSION

• Begin program at 80% Threshold HR

• Discontinue if symptoms increased by 
2 or more points (on VAS) from pre-
exercise level, or

• 20 minutes of exercise completed with 
out symptom exacerbation

• BCTT performed every 3d to weekly to 
determine new target HR

• Exercise performed until asymptomatic

POST-CONCUSSION SYNDROME 
(SYMPTOMS>4WKS)

• 20 minute/day of aerobic exercise of 
80% threshold HR for 2 weeks

• If tolerated, increase target HR
• 5 bpm for non-athletes

• 10 bpm for athletes

• Repeat every 2 weeks until 80-90% of 
age-predicted max HR for 20 minutes 
w/o symptom exacerbation

• Begin graduated RTS Strategy
• May complete Stages 1-3 to 

symptom tolerance

• If symptoms return, repeat BCTT



EXERCISE PRESCRIPTION 
WITHOUT EXERTIONAL TESTING



SYMPTOM ASSESSMENT

• Conduct Visual Analog Scale (VAS) for overall concussion symptom burden

“On a scale of “0-10” with 0 being normal with no symptoms and 10 being the 
worst you think you could possibly feel, what number would you rank yourself?”

VAS>7 symptom-limited activity only



HEART RATE CALCULATION

Calculate age-predicted maximum 
Heart Rate (max HR)

220-Age of Athlete=max HR

Complete 20 minutes of exercise or 
until VAS increase by >2 points

Begin with Light Aerobic Exercise

If symptoms persist for >1 hour, regress to previous step

Progress to next step when there is no increase of symptoms



EXERCISE PROGRESSION

• Up to 55% age-predicted max HR

• Walking, stationary bike

oSlow to medium pace

• Light resistance training

Light Aerobic 
Exercise

• Increase up to 70% max HR

• Walking, stationary bike

• Light resistance training

Moderate 
Aerobic Exercise

• Running

• Change of direction/agility

• Sport-specific individual drills

• Moderate to heavy resistance training

Individual Sport 
Specific Exercise



HOW DOES THIS EFFECT RETURN TO PLAY?

• CISG – Provided updated RTS Progress

o Allows for early exercise prescription

RTP: 5 day process after clinical recovery

No Team Activities until asymptotic x3 days



2022 
CONSENSUS 
UPDATE FOR 
RETURN TO 

SPORT



REST & EXERCISE TAKE HOME POINTS

Strict rest is no longer recommended.

Sub-symptom threshold exercise should begin between 2-14d s/p injury.

• Use age-predicted maxHR, or

• Determine 80% maxHR using exertional testing.

Patient may complete Steps 1-3 of RTP while symptomatic, but should 
not begin Step 4 until asymptomatic, have return to full academic 
participation, and have a normal exam.

Policy will continue to require 5-day Step-wise process once 
asymptomatic



THANK YOU! 
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