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Learning objectives

At the end of this session, participants will be able to:

1) Identify alterations in balance and mobility that occur within 7 days of mild traumatic brain injury in adults from the 

general population.

2) Characterize the discrepancies between subjective and objective findings in components related to balance and 

mobility.

3) Consider the potential utility of using cognitive dual-task paradigms to probe balance and mobility function in adults 

recovering from mild traumatic brain injury.
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Alterations in balance and gait behaviours

On the relationship between falls, balance, and brain injury
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Multi-domain assessment of balance and mobility after 
concussion

Clinical  MeasuresSymptomsForce plate measures

BESS test

ABC

CB&M

SCAT5
(balance, dizziness)

Centre of pressure
(spatial and spectral)
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Gait measures

Velocity

Step length

Cadence

Double support (% of gait cycle)
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Sweeny et al. 2021

Postural sway after concussion – forceplate measurement

Concussion participant Age/sex matched healthy control participant



Modified from Lin et al. 2019

Greater high-frequency power in anteroposterior (AP) and 
mediolateral (ML) sway
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Vision Proprioception

Vestibular Cerebellum

Ultra-low High

Very-low Low

time

ML

AP

Sweeny et al. 2021



At 12 weeks post-injury, only a small proportion of 
individuals have ‘recovered’ their balance ability

Sweeny et al. 2020
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Sweeny et al. 2020

Concussion symptoms resolve at between 4-8 weeks after 
injury
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Sweeny et al. 2021

Regardless of balance-related symptom load, more 
balance errors are committed

Register-Mihalik et al. 2019
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Inness et al. 2018

The level of agreement between subjective (symptoms) and 
objective (force plate) or clinical (BESS) measures of balance is low



https://www.physio-pedia.com/The_Gait_Cycle

Double support phase: approximately 20% of the gait cycle

Increased DSP can be deployed as a strategy to increase stability during gait

OR

represents reduced ability to allocate cognitive resources to task demands

Stability during gait: double support phase (DSP)
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Cautious gait behaviour (DSP): influence of distraction
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Self-paced                           Count upwards by 1               Count backwards by 7

Hameed et al., in preparation



Cautious gait behaviour (DSP): influence of symptom load

13
Hameed et al., in preparation
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Balance confidence – relationship to concussion symptoms
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Mochizuki et al., in revisionPowell and Myers, 1995



Take-home messages

Within 7 days after concussion, adults from the general population:

• sway at higher frequencies during quiet standing (i.e. have increased 
reliance on proprioception)

• commit more balance ‘errors’

• engage in more cautious gait behaviour

• demonstrate a disconnect between balance symptoms and instrumented 
balance measures*

• display stronger relationships between endorsed symptoms and balance 
confidence

*this persists out to at least 12 weeks post-injury
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