
Concussion Recovery from 

Acute to Return to Play:
What the Research Shows & Clinical Implications 

Jessie R. Oldham, Ph.D.
The Micheli Center for Sports Injury Prevention

Division of Sports Medicine, Department of Orthopedics

Boston Children’s Hospital

Disclaimer

• I have no financial affiliations to disclose.

• I will not discuss any off-label products or 

devices.

• I have no conflicts of interest to disclose. 

(McCrory et al., 2017)

CCSU Sports Medicine Symposium Tuesday March 5, 2019



Post-Concussion Balance 

Impairments

BESS
• Procedure

– 3 stances (firm, 

foam)

• Double leg

• Single leg (non-

dominant)

• Tandem (non-

dominant in 

back)

– 20 second holds

– Count the number 

of errors

• Errors

– Opening eyes

– Removing hands 

from the iliac 

crest

– Stepping or 

falling out of 

position

– >30 degrees of 

hip abduction or 

flexion

– Lifting the 

forefoot or heel

– Remaining out 

of position > 5 

seconds 
(Riemann et al., 1999, Bell et al., 2011) 

BESS

Limitations

• Low reliability
• Finnoff et al., 2009

• Low sensitivity
• McCrea et al., 2003, Oldham et al., 2018

• High MDC scores
• Finnoff et al., 2009

• Practice effect
• Valovich McLeod et al., 2003; Burk et al., 2013

(McCrea et al., 2003)
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Post-Concussion Gait Assessment

• Conservative gait strategy 

– Gait (Catena et al., 2007, 2009, 2011; Parker et al., 2005, 2006, 2007, 2008; Howell et al., 

2014, 2015)

– Impairments persist up to two months post-

injury (Howell et al., 2015)

– Transitional movements (Buckley et al., 2013; Oldham et al., 2016; 

Buckley et al., 2017)

– Concussion history (Martini et al., 2011; Buckley et al., 2016; Howell et al., 

2016)

What is Tandem Gait?
• 3-meter line

• Clinically feasible 

assessment across 

athletic settings

– Association between 

dual-task tandem gait 

and dual-task gait 

speed (Howell et al., 2017)

• <75% of HS athletes 

were unable to meet 

the 14 second cutoff 
(Santo et al., 2017)

Tandem Gait

vs

BESS
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(Oldham et al., 2018) 

(Oldham et al., 2018) 

(Oldham et al, 2019- In Review)
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(Oldham et al, 2019- In Review)

(SCAT-3, SCAT-5)

Clinical Implications

Clinical Implications

• Tandem gait > BESS (acutely)

• Neither are designed for recovery

• SCAT3 tandem gait protocol appears to be 

more suitable than SCAT5
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Concussion Recovery:

Rest vs Exercise
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(Leddy et al., 2019)

Recovery Timeline:
• Aerobic exercise→ 13 days

• Stretching→ 17 days

(Howell et al., 2019- In Review)

Variable Exercise group No exercise group P value Cohen’s d

Gait evaluation

Single-task gait speed (m/s) 1.03 [0.99-1.14] 0.99 [0.92-1.13] 0.30 0.39

†Dual-task gait speed (m/s)* 0.91 (0.16) 0.78 (0.16) 0.02 0.82

Cognitive evaluation

Single-task accuracy 

(% correct)
98 [97-98]% 98 [94-100]% 0.84 0.20

Dual-task accuracy 

(% correct)
100 [94-100]% 99 [95-100%] 0.89 0.19

Modified BESS evaluation

Single leg stance errors 1.5 [0.5-6] 3 [1-6] 0.48 0.19

Tandem stance errors 1 [0-3] 1 [0-3] 0.77 0.14

Clinical Implications

• Sleep disturbances are associated with 

poor clinical outcomes.

• Strict rest is no longer appears to be the 

appropriate prescription.

• Aerobic exercise initiation earlier in 

recovery may help facilitate recovery.
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Subsequent Injury following 

Return to Play

• 3.39x     odds of 
sustaining MSK 
injury in 
concussed 
compared to 
non-concussed  
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Why?
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(Oldham et al., 2019-In Review)

(Oldham et al., 2019-In Review)

Clinical Implications

• Are certain individuals just injury prone?

– Higher rates of injury pre-concussion (Lynall et al., 

2015; Nordstrom et al., 2015; Burman et al., 2016)

• Should injury prevention programs be put 

in place?

• Dual task challenges appear exacerbate 

differences
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Jessie.Oldham@childrens.harvard.edu
Twitter: @jroldham
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