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Objectives

Translate

Translate current 
evidence of early 
aerobic activity 
recommendations 
after concussion

Discuss

Discuss benefits of 
early aerobic 
activity in 
concussion recovery 
process

Understand

Understand role of 
formal exertional 
testing for exercise 
prescription in 
those who are at 
risk of prolonged 
activity 
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Rest vs. Active Recovery 

What We Know in Those with Protracted 
Recovery 
• Growing body of evidence suggests that the addition of 

symptom-limited aerobic exercise to the rehabilitation 
regimen is well tolerated by pediatric and adult patients

• Appears to improve self-reported symptoms without 
negative consequences

• Aerobic exercise can improve brain health by promoting 
brain vascularization and increasing levels of brain-derived 
neurotrophic factor (BDNF)

• Brain-derived neurotrophic factor is known to promote the 
growth of new neurons (neurogenesis) as well as help repair 
and protect neurons from degeneration or other adverse 
conditions
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Benefits of Early Aerobic Activity in ALL 
Individuals 

Early introduction of aerobic exercise to the management shows positive 
benefits similar to those observed in patients with protracted recovery

Data from early studies have provided limited but good quality evidence that 
aerobic exercise, when appropriately prescribed during the acute stages of 
recovery is safe and well tolerated

The emerging evidence also moderately supports the use of early subsymptom 
aerobic exercise as a way to either lessen the symptom burden or expedite 
symptom resolution

Recommendations @ 72 Hours 

Begin a light aerobic walking program

Build up to 30 minutes

If not tolerating activity well- seek referral for exertional testing

Athletic Training/Physical Therapy can perform testing to formally prescribe 
exertional program 
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Safety and 
Prognostic 
Utility of 
Provocative 
Exercise Testing 
in Acutely 
Concussed 
Adolescents: 
RCT (2018, Clin J 
Sport Med)

Leddy JJ1, Hinds AL, Miecznikowski J, Darling S, Matuszak J, Baker JG, Picano J, Willer B.

• OBJECTIVE: To evaluate (1) systematic assessment of exercise tolerance in adolescents shortly after 
sport-related concussion (SRC) and (2) the prognostic utility of such assessment.

• DESIGN: Prospective randomized controlled trial.

• SETTING: University and community sports medicine centers.

• PARTICIPANTS: Adolescents with SRC (1-9 days from injury). Sixty-five were randomized and 54 
completed the study (mean age 15 years, 4 days after injury).

• INTERVENTIONS: Buffalo Concussion Treadmill Test (BCTT, n = 27) or not (controls, n = 27) on visit 
day #1. Heart rate threshold (HRt) at symptom exacerbation represented level of exercise tolerance. 
Participants reported symptoms daily for 14 days and then had follow-up BCTT (n = 54). Recovery 
was defined as returning to normal level of symptoms and exercise tolerance, verified by 
independent physician examination.

• MAIN OUTCOME MEASURES: Days to recovery and typical (≤21 days) versus prolonged recovery 
(>21 days). Mixed effects linear models and linear regression techniques examined symptom reports 
and time to recovery. Linear regression assessed the association of HRt with recovery time.

• RESULTS: Days to recovery (P = 0.7060) and typical versus prolonged recovery (P = 0.1195) were not 
significantly different between groups. Symptom severity scores decreased in both groups over 14 
days (P < 0.0001), were similar (P = 0.2984), and did not significantly increase the day after the BCTT 
(P = 0.1960). Lower HRt on visit day #1 was strongly associated with prolonged recovery time (P = 
0.0032).

• CONCLUSIONS: Systematic evaluation of exercise tolerance using the BCTT within 1 week after SRC 
did not affect recovery. The degree of early exercise intolerance after SRC was important for 
prognosis. This has implications for school academic and team preparation.

Basics of 
Exertional 
Testing and 
Prescription
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Buffalo Concussion Treadmill Test

To investigate exercise tolerance in patients with post-
concussive symptoms

Helps establish appropriate levels of exercise to aid in RTP for 
concussed athletes

Identifies physiological variables associated with exacerbation 
of symptoms, and the patient’s level of recovery

Buffalo Concussion 
Treadmill Test

• Preparation:
• Treadmill with capacity to 

reach 15 degrees of elevation 
(can be adapted for treadmills 
which can reach a min of 12 
degrees elevation)

• Heart Rate Monitor
• BORG RPE Scale
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Buffalo 
Concussion 
Treadmill Test

• Test Protocol
• Inform participant why and what to 

expect
• Explain use of RPE as well as 

symptom scales 
• Set treadmill speed at 3.6 mph for 

those > 5’5” and 3.2mph for 5’5” of <
• Starting incline is 0 degrees
• After 1 minute, treadmill incline is 

increased 1 degree… repeated each 
minute

• Ask subject to rate RPE and 
Symptoms

Test Complete If…

• 15 mins (HR and RPE is documented)
• Pt reaches max HR (220-age) (HR and 

RPE documented)
• Symptom exacerbation (HR and RPE 

documented) that causes significant 
increase in pain or symptoms severity

• Patient reports exhaustion based on RPE 
(HR and RPE documented)
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Buffalo 
Concussion 
Bike Test

Buffalo Concussion Bike 
Protocol

• Participants exercise on a recumbent 
stationary bike @ 60rpm (+/-5) at a specific 
resistance based on body mass

• Each stage is 2 mins
• Asked to maintain 60rpm while resistance 

was increased every 2 mins
• HR, VAS, RPE recorded at the end of each 

stage
• Termination the same as BCTT!  
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Another Option…..

Exertional 
Training Early!!! 
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Exercise Prescription with HR Monitor
• The exercise prescription is calculated as 90% 6 5 bpm of the HRt achieved on exercise testing. 

• The patient is advised to perform a 5-minute warm-up to the target HR followed by at least 20 minutes of aerobic 
exercise at the target HR. 

• Patients are instructed to monitor their symptom level during exercise using the VAS from the exercise test. 

• If symptoms do not increase by 2 or more points from the baseline value, patients may continue until symptom 
exacerbation or fatigue.

• After symptom exacerbation, the patient is instructed to cool down for at least 2 minutes.

• Ideally, the patient should return for exercise testing every 1 to 2 weeks to establish a new target HR or to 
determine resolution of exercise intolerance.

• If the patient experiences a drastic increase in symptoms during exercise at home, the patient should stop, rest, 
and exercise at a lower HR the following day. 

Return to Play Protocol… is Outdated! 
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Questions
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