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Double leg stance (firm surface)

Errors 

[1] Moving the hands off the hips
[2] Opening the eyes
[3] Step, stumble, or fall
[4] Abduction or flexion of the hip >30 
degrees
[5] Lifting the forefoot or heel off the testing 
surface
[6] Remaining out of the proper test position 
for >5 seconds



Tandem stance (firm surface)

Errors 

[1] Moving the hands off the hips
[2] Opening the eyes
[3] Step, stumble, or fall
[4] Abduction or flexion of the hip >30 
degrees
[5] Lifting the forefoot or heel off the testing 
surface
[6] Remaining out of the proper test position 
for >5 seconds



Single leg stance (firm surface)

Errors 

[1] Moving the hands off the hips
[2] Opening the eyes
[3] Step, stumble, or fall
[4] Abduction or flexion of the hip >30 
degrees
[5] Lifting the forefoot or heel off the testing 
surface
[6] Remaining out of the proper test position 
for >5 seconds



Double leg stance (foam surface)

Errors 

[1] Moving the hands off the hips
[2] Opening the eyes
[3] Step, stumble, or fall
[4] Abduction or flexion of the hip >30 
degrees
[5] Lifting the forefoot or heel off the testing 
surface
[6] Remaining out of the proper test position 
for >5 seconds



Tandem stance (foam surface)

Errors 

[1] Moving the hands off the hips
[2] Opening the eyes
[3] Step, stumble, or fall
[4] Abduction or flexion of the hip >30 
degrees
[5] Lifting the forefoot or heel off the testing 
surface
[6] Remaining out of the proper test position 
for >5 seconds





Single leg stance (foam surface)

Errors 

[1] Moving the hands off the hips
[2] Opening the eyes
[3] Step, stumble, or fall
[4] Abduction or flexion of the hip >30 
degrees
[5] Lifting the forefoot or heel off the testing 
surface
[6] Remaining out of the proper test position 
for >5 seconds
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Balance errors made by Player A as assessed via performance on the Balance Error Scoring System.



No errors were made by Player A when completing the double leg stance (firm surface) task. Hence, 
this task will not challenge the sensorimotor system and its incorporation into a rehabilitation 

programme would be redundant. 

Player A made 2 errors whilst completing the tandem stance (firm surface) task and the double leg 
stance (foam surface) task. This low number of errors would suggest that these tasks should only 

constitute a minority component (i.e. small percentage) of the total time devoted to postural balance 
exercises. 

Player A made 5 errors whilst completing the single leg stance (firm surface) task and the tandem 
stance (foam surface) task. This is a substantial number of errors for each of these tasks and suggests 

that they are appropriately challenging the sensorimotor system; they are not so easy such that he can 
complete them with minimal errors, whilst they are not so difficult such that he cannot complete them 

at all. Therefore, it would be prudent to include these tasks as key exercises of the postural balance 
component of his rehabilitation programme. 

Player A made 10 errors (i.e. the maximum number of errors) whilst completing the single leg stance 
(foam surface) task. This suggests that this task is too challenging (at this time point) for the 
sensorimotor system and should not be included as an initial exercise of the postural balance 

component of his rehabilitation programme. 
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Injured Non-injured

BESS Single leg stance firm surface (Injured limb vs 
Non-injured limb)

Concept of limb asymmetry
Applicable to:

[1] BESS Tandem stance (firm surface)
[2] BESS Single leg stance (firm surface)
[3] BESS Tandem stance (foam surface)

[4] BESS Single leg stance (foam surface)





Nashner and McCollum were the first to propose the existence of two postural 
control strategies that can be used either independently or in conjunction by the 
central motor programme based on the feedback received from sensory afferents 

in order to achieve adaptable control of the COP within the supporting base 
(Nashner and McCollum, 1985): 

the synchronous exploitation of torques around the ankle joint that constitutes the 
‘ankle strategy’ is appropriate for subtle changes in postural control while a ‘hip 

strategy’, which generates shear forces around the hip joint, compensates for more 
substantial disturbances in equilibrium (Hwang et al., 2009; Nashner and 

McCollum, 1985).









A deterioration in ankle joint function following LAS impairs the 
sensorimotor system's ability to maintain unilateral stance balance 

using ankle-dominant strategies of postural control.



The primary implication of the current findings for clinicians is that postural control strategies 
continue to be altered 6-months following acute ankle sprain injury, with the hip seemingly playing 

a significant compensatory role for the injured ankle. 

Re-weighted dominance on hip joint strategies may have a local ‘detraining’ effect at the ankle. If 
the ankle is then unable to fulfil its primary role in completing the local movement subtleties 
required for normal unperturbed standing balance (Nashner and McCollum, 1985), this may 

contribute to instability. 

Clinicians must devise rehabilitation protocols with these issues in mind, and must consider the 
importance of administering these protocols in the months following the injury if self-reported 

functional deficits persist.



Participants with chronic ankle instability 
present with a hip-dominant strategy of eyes-
open and eyes-closed static unipedal stance.  

This coincided with reduced complexity of the 
stance-limb centre of pressure path in the eyes-

closed condition.



Clinical Pearl #1: 

‘Unfreeze’ the foot and ankle to help 
restore “ankle strategy” 







Clinical Pearl #2: 

Ensure adequate hip strength 









































Control Intervention

Participants (n) 256 266

Recurrent Injuries (n) 89 56

Group Risk 35% 21%

Relative Risk 0.60

Absolute Risk Reduction 14%

Numbers Needed to Treat 7



Control Intervention

Participants (n) 212 235

Recurrent Injuries (n) 89 56

Group Risk 42% 24%

Relative Risk 0.57

Absolute Risk Reduction 18%

Numbers Needed to Treat 6







Single-Limb Hops to Stabilization
(10 Repetitions per Direction)

Subject performed 10 hops in each direction. Each repetition consisted of a hop from the starting 
position to the target position (18, 27, or 36 inches). After stabilizing balance in a single-limb 
stance, participants hopped in the exact opposite direction back to the starting position and 

stabilized in the single-limb stance.

Four directions of hops: 1) anterior/posterior, 2) medial/lateral, 3) anterolateral/posteromedial, 
and 4) anteromedial/posterolateral. 

Participants were not able to move to the next level in each category until they demonstrated 10 
repetitions error-free. 

Errors were determined on the basis of the following:
a. Touching down with opposite limb

b. Excessive trunk motion (>30 degree lateral flexion)
c. Removal of hands from hips during hands on hips activities

d. Bracing the non-stance limb against the stance limb
e. Missing the target









Hop to Stabilization and Reach (Five Repetitions)

Combined with the mentioned exercises, however, after stabilization in the single-limb stance, 
participants had to reach back to the starting position. Repetitions were counted in the same 

manner mentioned previously. Participants hopped, stabilized, and reached back to the starting 
position. Then they hopped back to the starting position and

reached to the target position. 

Participants were not able to advance to the next level in each direction until they demonstrated 
five repetitions error-free. 

Errors were determined on the basis of the following:
a. All errors associated with hop to stabilization

b. Using the reaching leg for a substantial amount of
support during reaching component







All directions for Hop to Stabilization and Hop to
Stabilization and Reach had seven levels of difficulty to progress:

Level 1. 18-inch hop. Allowed to use arms to aid in stabilizing balance after landing.
Level 2. 18-inch hop with hands on hips while stabilizing balance after landing.

Level 3. 27-inch hop. Allowed to use arms to aid in stabilizing balance after landing.
Level 4. 27-inch hop with hands on hips while stabilizing balance after landing.

Level 5. 36-inch hop. Allowed to use arms to aid in stabilizing balance after landing.
Level 6. 36-inch hop with hands on hips while stabilizing balance after landing.

7. 36-inch hop from a 6-inch platform.



Un-anticipated Hop to Stabilization





Example random sequence: 9, 7, 1, 6, 4, 5, 3, 8, 2.

Errors were determined on the basis of the following:
a. Subjects touching down with opposite limb

b. Excessive trunk motion (>30 - lateral flexion)
c. Removal of arms from across chest during specified activities

d. Bracing the non-stance limb against the stance limb

Level 1: 5 s per move.
Level 2: 3 s per move.
Level 3: 1 s per move.
Level 4: If subject can progress to completion of all
moves within 1 s without error, a foam pad will be placed on one of the numbers during the sequence. The 
subject will then continue the progression at the same level of intensity. If he or she cannot complete the course 
error-free, the time constraint will be reduced to the level below.
Level 5: If subject can progress to completion of all moves at Level 3 with the foam pad error-free, a step will
be added to an additional number.
Level 6: If a subject progresses error-free, an additional foam pad will be added to one of the numbers, 
resulting in two foam pads and one step.
Level 7: If a subject progresses error-free, an additional step will be included, resulting in two foam pads and 
two steps.



Single-limb stance eyes open

Level 1. Arms across chest on hard floor for 60 s
Level 2. Arms across chest for 30 s on foam pad
Level 3. Arms across chest for 60 s on foam pad
Level 4. Arms across chest for 90 s on foam pad

Ball toss on foam
Level 5. 30 s with arms across chest; 20 throws with a 6-lb medicine ball
Level 6. 60 s with arms across chest; 20 throws with a 6-lb medicine ball
Level 7. 90 s with arms across chest; 20 throws with a 6-lb medicine ball

Errors were determined on the basis of the following:
a. Subjects touching down with opposite limb
b. Excessive trunk motion (930- lateral flexion)

c. Removal of arms from across chest during specified activities
d. Bracing the non-stance limb against the stance limb



Single-limb stance eyes closed

Level 1. Arms out on hard floor for 30 s
Level 2. Arms across chest on hard floor for 30 s
Level 3. Arms across chest on hard floor for 60 s

Level 4. Arms out on foam pad for 30 s
Level 5. Arms across chest for 30 s on foam pad
Level 6. Arms across chest for 60 s on foam pad
Level 7. Arms across chest for 90 s on foam pad

Errors were determined on the basis of the following:
a. Subjects touching down with opposite limb
b. Excessive trunk motion (930- lateral flexion)

c. Removal of arms from across chest during specified activities
d. Bracing the non-stance limb against the stance limb



Example of a Typical Session

1. Hop to stabilization
Anterior/posterior—Level 2, 10 repetitions

Medial/lateral—Level 1, 10 repetitions
Anterolateral/posteromedial—Level 2, 10 repetitions
Anteromedial/posterolateral—Level 2, 10 repetitions

2. Unanticipated hop to stabilization—Level 1, Sequence 1

3. Hop to stabilization and reach
Anterior/posterior—Level 2, 5 repetitions

Medial/lateral—Level 1, 5 repetitions
Anterolateral/posteromedial—Level 2, 5 repetitions
Anteromedial/posterolateral—Level 2, 5 repetitions

4. Unanticipated hop to stabilization—Level 1, Sequence 2

5. Single-limb stance eyes open—Level 4, 3 repetitions

6. Single-limb stance eyes closed—Level 2, 3 repetitions















• Structural or functional deficits influencing 
the sensorimotor system

• Injury, illness
Individual/organismic

Task
• Change of activity that shapes sensorimotor 
system strategies for movement goal execution

• Complexity

Environment
• Environmental cues shaping strategies for 

movement goal execution
• Predictability, Uneven terrain 

Hoch & McKeon, Athl Train Sports Healthcare, 2010


