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• May have a combination of:
• Central vestibular dysfunction
• Posttraumatic BPPV
• Neck injuries

Concussions
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Concussion Clinical Profile Descriptions 
Cognitive Ocular Vestibular Migraine Mood / Anxiety

HA with cognitive and 
physical activity

Frontal HA with visual 
work

Dizziness Variable, intermittently 
severe HA

Hypervigilance, rumination

Feels best in AM Difficulties with visually 
based classes and 
activity

Nausea / motion 
sickness

Often waking with HA Depression

Fatigue, reduced 
energy 

Pressure behind the eyes Feels “one step behind” 
especially when moving 
the head

Nausea, photophobia, 
phonophobia

Overwhelmed (poor tolerance of 
busy environments)

End of day symptoms Visual focus issues Symptomatic in busy 
environments

Stress, anxiety, lack of 
exercise

Difficulty initiating sleep (inability 
to turn thoughts off)

Possible sleep deficits Blurry vision Off-balance Sleep dysregulation Difficulty maintaining sleep

Cognitive impairment - 
generalized

Double vision May also be present with 
vestibular migraines

Excessive focus on symptoms

Limited socialization

Mucha A, Whitney S. Concussion assessment: an overview. Medbridge online education course 





Vestibular Evaluation - Concussion

Oculomotor and Vestibular Testing
Bucket Test (for Subjective 

Visual Vertical (SVV)) VOMS BPPV testing Dynamic Visual Acuity

Balance Tests

BESS OR mCTSIB FGA

Symptom Assessment

Symptom report measures Dizziness Handicap Inventory Visual Vertigo Analogue Scale Convergence Insufficiency 
Symptom Scale (if indicated)

Subjective Exam
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Assessment of Symptoms - Symptom Scales
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• SCOAT6 (Sports Concussion Office Assessment Tool)

SCAT6 (Sport Concussion Assessment Tool)

DHI (Dizziness Handicap Inventory)

VVAS (Visual Vertigo Analog Scale)

CISS (Convergence Insufficiency Symptom Survey)



SCAT6
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SCOAT6
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• Cut-off scores
• 0 – 30 mild handicap
• 31 – 60 moderate handicap
• 61 – 100 severe handicap

• MCID = 18 points

Yes No Sometimes

E18. Because of your problem, is it difficult for you to 
concentrate?

F19. Because of your problem, is it difficult for you to walk 
around the house in the dark?

E20. Because of your problem, are you afraid to stay home 
alone?

E21. Because of your problem, do you feel handicapped?

E22. Has your problem placed stress on your relationships 
with members of your family or friends?

E23. Because of your problem, are you depressed?

F24. Does your problem interfere with your job or household 
responsibilities?

P25. Does bending over increase your problem?

Dizziness Handicap Inventory (DHI)

Department of Physical Therapy
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For adults, scores > = 21 are 
considered positive

For ages < 21 years old, scores 
of > = 16 are considered positive

If positive screen here AND 
positive convergence 
insufficiency on the VOMS, 
consider referral to Optometry


CONVERGENCE INSUFFICIENCY SYMPTOM SURVEY (CISS)





		

		Never

		(not very often)

Infrequently



		Sometimes

		Fairly Often

		Always



		1. Do your eyes feel tired when reading or doing close work?

		

		

		

		

		



		2. Do your eyes feel uncomfortable when reading or doing close work?

		

		

		

		

		



		3. Do you have headaches when reading or doing close work?

		

		

		

		

		



		4. Do you feel sleepy when reading or doing close work?

		

		

		

		

		



		5. Do you lose concentration when reading or doing close work?

		

		

		

		

		



		6. Do you have trouble remembering what you have read?

		

		

		

		

		



		7. Do you have double vision when reading or doing close work?

		

		

		

		

		



		8. Do you see the words move, jump, swim or appear to float on the page when reading or doing close work?

		

		

		

		

		



		9. Do you feel like you read slowly?

		

		

		

		

		



		10. Do your eyes ever hurt when reading or doing close work?

		

		

		

		

		



		11. Do your eyes ever feel sore when reading or doing close work?

		

		

		

		

		



		12. Do you feel a "pulling" feeling around your eyes when reading or doing close work?



		

		

		

		

		



		13. Do you notice the words blurring or coming in and out of focus when reading or doing close work?

14. Do you lose your place while reading or doing close work?



		

		

		

		

		



		15. Do you have to re-read the same line of words when reading?

		

		

		

		

		



		

		__ X 0

		__ X 1

		__ X 2

		__ X 3

		__ X 4







For a score of 16 or greater, vision therapy may be indicated.1,2,3



Balance Testing
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• Shoes off & hands on iliac crests for all tests
• Use Airex Foam
• Establish leg dominance

• The leg with which they kick a ball

• Double leg stance: Feet together
• Single leg stance

• Stand on non-dominant leg
• 20 deg hip flexion, 45 deg knee flexion, neutral 

frontal plane

• Tandem stance
• Non-dominant leg in back
• Back of anterior foot must touch front of posterior 

foot

• Each trial is 20 seconds

Balance Error Scoring 
System (BESS)

Department of Physical Therapy
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BESS Scoring / Instructions for Errors
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MDC = 8-10 points
Worsening score is ~ 6-point decline
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Age Superior Above 
Average

Broadly 
Normal

Below 
Average

Poor Very Poor

20 – 29 0 – 4 5 – 6 7 – 14 15 16 – 21 22+
30 – 39 0 – 4 5 – 6 7 – 15 16 – 18 19 – 26 27+
40 – 49 0 – 5 6 – 7 8 – 16 17 – 20 21 – 27 28+
50 – 54 0 – 6 7 8 – 17 18 – 23 24 – 28 29+
55 – 59 0 – 7 8 – 10 11 – 20 21 – 28 29 – 34 35+
60 – 64 0 – 8 9 – 11 12 – 21 22 – 27 28 – 35 36+
65 – 69 0 - 12 13 - 14 15 - 23 24 - 33 34 – 39 40+

BESS – Age Related Norms (Men)

Department of Physical Therapy

Iverson GL, Koehle MS. Normative data for the balance error scoring system in adults. Rehabil Res Pract. 2013;2013:846418.
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Age Superior Above 
Average

Broadly 
Normal

Below 
Average

Poor Very Poor

20 – 29 0 – 5 6 – 7 8 – 14 15 – 19 20 – 25 26+
30 – 39 0 – 4 5 – 6 7 – 15 16 – 19 20 – 27 28+
40 – 49 0 – 5 6 – 7 8 – 15 16 – 20 21 – 29 30+
50 – 54 0 – 7 8 – 9 10 – 20 21 – 24 25 – 35 36+
55 - 59 0 – 8 9 – 10 11 – 21 22 – 28 29 – 39 40+
60 – 64 0 - 9 10 – 12 13 – 22 23 – 31 32 – 43 44+
65 – 69 0 - 13 14 15 - 24 25 – 27 28 - 38 39+

BESS – Age Related Norms (Women)

Department of Physical Therapy

Iverson GL, Koehle MS. Normative data for the balance error scoring system in adults. Rehabil Res Pract. 2013;2013:846418.
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Modified Clinical Test of Sensory Integration in 
Balance (mCTSIB)

Eyes open Eyes open
On foam

Eyes closed Eyes closed
On foam

• 30 sec trials
• Up to 3 

trials if 
needed per 
condition

• Time and 
document 
how long 
position is 
held up to 
30 sec

https://entokey.com/vestibular-rehabilitation-2/



Functional Gait Assessment



Oculomotor / Vestibular 
Testing

Department of Physical Therapy



© UAB. All Rights Reserved.© UAB. All Rights Reserved.

Subjective Visual Vertical - Bucket Test
• Measures perception of verticality
• Patient reports when line has 

returned to vertical position
• Normal < 2-2.5 degrees from 

vertical

Department of Physical Therapy

In patients with concussion, there is higher variability noted 
between responses
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Vestibular/Ocular Motor Screening (VOMS)
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• Mucha, 2014

• A change from baseline of > 2 is 
considered abnormal

https://www.ncbi.nlm.nih.gov/pubmed/25106780
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Dix-Hallpike Test
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• Tests for anterior or posterior canal BPPV

• 45 degrees cervical rotation 

• Sit to supine w/ 20 – 30  deg cervical extension

• Look for nystagmus & symptoms of vertigo

Lee SH, Kim JS. 2010 

https://www.youtube.com/watch?v=jrp8iPfvP4Y&t=19s

https://www.youtube.com/watch?v=jrp8iPfvP4Y&t=19s


Roll Test • Tests for Horizontal SCC BPPV
• Pt in supine position, head flexed to 20-30 degrees
• Roll head quickly to 1 side

• Check for nystagmus and vertigo
• Roll head slowly back to midline
• Roll head quickly to opposite side

• Check for nystagmus and vertigo

https://www.youtube.com/watch?v=f3lpS_lrnQE&t=1s

https://www.youtube.com/watch?v=f3lpS_lrnQE&t=1s
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https://i-see.org/eyecharts.html

Dynamic Visual Acuity (DVA)

Department of Physical Therapy

Use ETDRS 
EyeChart

3 lines or more 
difference from 
static visual 
acuity is 
abnormal

https://i-see.org/eyecharts.html
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Other Tests to consider
• Motion Sensitivity Quotient (MSQ)
• Modified Motion Sensitivity Test (mMST) or Screening Version (4-item)
• Buffalo Concussion Treadmill Test / Buffalo Concussion Bike Test

Vestibular Evaluation - Concussion

Department of Physical Therapy
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Motion Sensitivity Quotient (MSQ)

• Scoring
• 0-10 = mild motion sensitivity
• 11-30 = moderate motion sensitivity
• 31-100 = severe motion sensitivity

Department of Physical Therapy



Modified Motion Sensitivity Test (mMST)





Modified Motion Sensitivity Test (mMST) Screen
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Buffalo Concussion Treadmill Test
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Submax symptom-
limited threshold

• Acutely concussed or not 
recovered

• Threshold HR = HR @ symptom 
exacerbation (stopping criteria)

Maximal exertion (RPE 
to 17+) without 
symptom limit 

• Physiologically recovered

BCTT Results Interpretation

Department of Physical Therapy



TREATMENT





Treatment Ideas based on Symptoms/Dysfunction

Noted Deficits Exercise 

BPPV Canalith Repositioning Maneuvers based on location of otoconia

Oculomotor dysfunction / sensitivity Eye exercises (smooth pursuits, saccades, convergence)

Abnormal VOR / DVA VOR exercises (gaze stability)

Motion sensitivity (head or body movements) Habituation exercises using the VOMS, MSQ, or mMST
VOR exercises (but now doing for habituation)

Symptoms with VOR cancellation Habituation exercises with head and eyes moving together throughout

Visual motion sensitivity Visual habituation exercises 

Decreased balance / abnormal gait Gait and balance exercises 
Use items from outcome measures to match exercises to deficits

Poor endurance or symptom exacerbation during aerobic 
exercise

Aerobic training within symptom tolerance / Interval training



Dix Hallpike or 
Sidelying Test

Roll Test

Right

Left

Nystagmus: R upbeat 
and torsional

Nystagmus: L upbeat and 
torsional

Nystagmus: R downbeat and torsional

Nystagmus: L downbeat and torsional

< 60 sec
Epley for R PC

> 60 sec

R posterior 
canalithiasis

R posterior canal 
cupulolithiasis

Semont or Liberatory 
Maneuver for R PC

< 60 sec

> 60 sec

L posterior 
canalithiasis

L posterior canal 
cupulolithiasis

Epley for L PC

Semont or Liberatory 
Maneuver for L PC

Right 
and 
Left

Nystagmus: geotropic

Nystagmus: ageotropic

Typically < 60 sec

Typically > 60 sec

Horizontal canalithiasis
(positive side= side w/strongest 
nystagmus/worse symptoms)

Horizontal canal cupulolithiasis
(positive side= side w/lesser 
nystagmus/least symptoms)

BBQ Roll – start towards 
affected side or
Gufoni – towards unaffected 
side; head turns downward for 
2nd position

Gufoni – towards affected side; 
head turns upward for 2nd 
position

Very rare occurrence and treatment beyond scope of this course

Very rare occurrence and treatment beyond scope of this course

Tend to report short lasting symptoms (seconds)  worse with laying down or 
sitting up in bed, looking up/down, or bending over

Tend to report short lasting symptoms (seconds)  worse with laying down or 
sitting up in bed, looking up/down, or bending over

Tend to report relative short-lasting symptoms (seconds to minutes)  worse 
with laying down or sitting up in bed, looking up/down, or bending over

Tend to report relative short-lasting symptoms (seconds to minutes)  worse 
with laying down or sitting up in bed, looking up/down, or bending over

Tend to report relative short-lasting symptoms (seconds to minutes)  worse 
with rolling over 

Tend to report relative short-lasting symptoms (seconds)  worse with rolling 
over 



Treatment of Convergence Insufficiency
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Saccades & Smooth Pursuits

• Link for 4-Square Saccade Exercise 
targets: 
https://www.med.umich.edu/1libr/PMR/VisionExercises/FOUR-SQUARE-
SACCADES-Table

• Website for eye exercises: 
https://sportsvisioninstitutepllc.com/resources-%26-downloads

• Scroll down to section for Saccades 
• This section has instructions for the 4-

Square Saccades Exercise
• Scroll down to section for Eye Movement 

Exercises

Department of Physical Therapy

https://www.med.umich.edu/1libr/PMR/VisionExercises/FOUR-SQUARE-SACCADES-Table
https://www.med.umich.edu/1libr/PMR/VisionExercises/FOUR-SQUARE-SACCADES-Table
https://sportsvisioninstitutepllc.com/resources-%26-downloads
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VOR Exercises (Gaze Stability)

• X1 Exercise
• X2 Exercise

Department of Physical Therapy
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Gaze shifting 
exercise (set-up)

VOR Exercises (Gaze Stability)

Department of Physical Therapy

Gaze shifting 
exercise (yaw)

Gaze shifting 
exercise 
(pitch)



Gaze Stabilization Progressions

Levels Background Balance Challenges Target Size Speed of head 
movement Time

Easy Plain/White Sitting
Standing with feet apart

Large 
• 72 pt (+) font
• Arial; Calibri

Slow 
• 60-85 bpm

1 minute

Medium Busy (checkerboard 
or wallpaper)

Romberg or tandem position
Standing on foam pad
Single leg stand on firm 
ground

Medium
• 36-48 pt font

Medium 
• 90 – 120 bpm

1.5 minutes

Difficult Moving background 
(e.g. TV; window in 
front of traffic; 
crowded area; 
visually complex 
environment)

Walking forward/back; 
Jumping
Single leg stand on foam
Treadmill

Small
• 22 pt font or 

less

Fast 
• > 120 bpm
• Progress as 

tolerated

2 minutes
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https://www.youtube.com/watch?v=T9bf3u9qd6o

Assess symptoms
Motion Sensitivity Quotient (MSQ)
Modified Motion Sensitivity Test (mMST)

Treatment 
Choose 3-4 exercises
Prioritize movements causing moderate 
level of symptoms
Reps: 3-5
Frequency: 2-3 times per day
If nausea or headaches occur, decrease 
exercise intensity/exposure

Habituation – Movement Based

Department of Physical Therapy

https://www.youtube.com/watch?v=T9bf3u9qd6o
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• Can set up exercise like the way 
we test it
• Parameters

• Size of target
• Duration
• Speed of movement
• Background – plain versus complex 

or busy
• Body position or moving

• Ball toss up/down tracking motion 
with eyes and head

Habituation: VOR 
Cancellation

Department of Physical Therapy

Medbridge.com
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• Assessment
• Visual Vertigo Analogue Scale 

(VVAS)

• Treatment
• Low tech option:

• YouTube videos that relate to areas 
noted on VVAS 

• Prioritize visual motions that cause 
moderate level of symptoms

• If nausea or headaches occur, 
decrease exercise intensity/exposure

Habituation – Visual Motion Sensitivity

Department of Physical Therapy

https://www.youtube.com/watch?v=T9bf3u9qd6o

https://www.youtube.com/watch?v=OPEL52sGhBM&t

https://www.youtube.com/watch?v=OPEL52sGhBM&t
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• Treatment
• High tech exercise options:

• Virtual reality equipment 
• Use of posturography equipment

• If nausea or headaches occur, 
decrease exercise intensity/exposure

Habituation – Visual Motion Sensitivity

Department of Physical Therapy

https://www.youtube.com/watch?v=T9bf3u9qd6o



Balance Training

Condition
Predominate 
System Used 
for Balance

Potential Exercises

Standing with eyes 
closed on firm surface

Somatosensory • Balance on firm ground with eyes closed or with vision challenge (dark glasses, busy visual environment, 
Vaseline or plastic wrap layers on goggles, in a darkened room)

• Add in challenging stance positions (Romberg, semi-tandem, tandem, single leg stance)
• Marching in place on firm ground with eyes closed

Standing or walking with 
eyes opened on a 
compliant surface

Vision • On foam or dynamic surfaces (rocker board, wobble board, BOSU)
• Add in balance task (multi-directional reaching, hitting balloon, ball toss, etc.)
• Add in challenging stance positions (as above)
• March in place on foam pad, walking on foam pad, or foam balance beam with eyes open

Standing on a compliant 
surface with eyes closed 
or with head moving

Walking with eyes closed
Walking with head turns

Vestibular • On foam or dynamic surfaces with eyes closed, while moving head, OR with vision challenge (see above or in 
a busy visual environment)

• Add in balance task (as above)
• Add in challenging stance positions (as above)
• Marching in place on foam with eyes closed, walking with eyes closed (or with vision challenge), stepping/mini-

jumps on mini-trampoline, or walking with head turns
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Aerobic Training - BCTT Exercise Prescription

Department of Physical Therapy

• Mild symptoms exacerbation exercise
• Target HR = 90% of threshold HR
• Continue exercise bout at the target HR for 

as long as patient wants, OR
• Until symptoms increase by MORE than 2 

points from pre-exercise values
• Target duration at least 20 minutes

• Can terminate earlier (for symptom increase 
beyond 2 points), OR

• Continue longer than 20 minutes (if 
symptoms stay within range)



RTP Examples

May KH, Marshall DL, Burns TG, Popoli DM, 
Polikandriotis JA. Pediatric sports specific return to 
play guidelines following concussion. Int J Sports 
Phys Ther. 2014;9(2):242-255.
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• YouTube Video – How to do the Famous Vision Therapy Exercise: Brock String
• Habituation for clinicians (ANPT): https://www.youtube.com/watch?v=T9bf3u9qd6o
• Adaptation for clinicians (ANPT): https://www.youtube.com/watch?v=tTvG3JT_bL0
• Habituation for patients (ANPT): https://www.youtube.com/watch?v=E2h12PTvjT4
• Adaptation for patients (ANPT): https://www.youtube.com/watch?v=KM0qBwedbp8

Resources - Videos

Department of Physical Therapy

https://youtu.be/4rDygaF3Dog?si=1lshf3JdW13_5t2B
https://www.youtube.com/watch?v=T9bf3u9qd6o
https://www.youtube.com/watch?v=tTvG3JT_bL0
https://www.youtube.com/watch?v=E2h12PTvjT4
https://www.youtube.com/watch?v=KM0qBwedbp8
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• Peter Johns videos on YouTube
• Dix Hallpike Test and Epley Maneuver: https://www.youtube.com/watch?v=kvVnEsGVLUY
• Positive Dix Hallpike Test: https://www.youtube.com/watch?v=7ePecb9azS4
• Horizontal canal BPPV and the Gufoni Maneuvers: https://youtu.be/VRjRTnIw9YE

• Posterior canal BPPV nystagmus: 
https://www.youtube.com/shorts/nw126UDXyo8

• Horizontal canal BPPV geotropic nystagmus: 
https://www.youtube.com/watch?v=g_7gQF8XMCY

Resources – Videos on BPPV

https://www.youtube.com/watch?v=kvVnEsGVLUY
https://www.youtube.com/watch?v=7ePecb9azS4
https://youtu.be/VRjRTnIw9YE
https://www.youtube.com/shorts/nw126UDXyo8
https://www.youtube.com/watch?v=g_7gQF8XMCY
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Concussion CPG Information - https://www.neuropt.org/practice-resources/anpt-clinical-practice-guidelines/concussion-cpg 

Patient Education Fact Sheets - http://www.neuropt.org/special-interest-groups/vestibular-rehabilitation/patient-education-fact-sheets

DVA Charts (printable) (look for links for Chart R, Chart 1, and Chart 2) : https://i-see.org/eyecharts.html

Make your own bucket for the SVV Bucket Test: https://www.scribd.com/document/376515745/svv-bucket-how-to-pdf

Brock Strings (Amazon):https://www.amazon.com/Brock-String-Convergence-Training-Shooters/dp/B075881G1K/ 

Resources

Department of Physical Therapy

https://www.neuropt.org/practice-resources/anpt-clinical-practice-guidelines/concussion-cpg
http://www.neuropt.org/special-interest-groups/vestibular-rehabilitation/patient-education-fact-sheets
https://i-see.org/eyecharts.html
https://www.scribd.com/document/376515745/svv-bucket-how-to-pdf
https://www.amazon.com/Brock-String-Convergence-Training-Shooters/dp/B075881G1K/
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• Any of the outcome measures presented
• Electronic versions of any of the articles referenced
• Visual vertigo habituation exercises – list of links for first person POV videos
• If you need the information to make a referral for UAB Eye Care (Optometry)

Contact me for the following
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