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Remember These?
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Balance: What Is Bad Balance?

We need to define it better...

…to be able to treat it better
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• Evaluate patients with balance dysfunction using 

evidence-based tests and measures to develop a 

specific therapy diagnosis

• Determine fall risk in patients by utilizing gateway 

measures for balance dysfunction 

• Interpret assessment findings to identify underlying 

determinants for balance dysfunction 

• Formulate a balance diagnosis for people with balance 

dysfunction to guide interventions for improved 

functional mobility

Learning Outcomes
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Practical Balance Assessment 
and Diagnosis

Chapter 1
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Hierarchy of Risk Factors / Predictors 
for Falls (Short List)

History of falls

Fear of falling

Slow gait speed

Balance dysfunction

Polypharmacy and urinary urgency

1

2

3

4

5
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• Was it a fluke, e.g., knocked over by a dog, a random 

misstep in unfamiliar territory, or a slip while they were 

out hiking?

• OR did it occur outside at home or in their home?

• What shoes were they wearing when they fell? What 

shoes do they usually wear?

• Were they using AD? If not, why not?

Anytime There Is a Fall History…
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• Steady-state postural control (SSPC)

– Ability to control the location of the body’s center 

of mass within the area defined by the base of 

support under predictable static conditions

• Anticipatory postural control (APC)

– Generation of postural adjustments prior to the 

onset of and during voluntary movement 

(feed-forward)

• Reactive postural control (RPC)

– Balance response to unanticipated perturbations 

(feedback)

Postural Control Strategies:
Large Buckets 

Movement system diagnoses for balance dysfunction: Recommendations from the Academy of 
Neurologic Physical Therapy‘s Movement System Task Force

– Gill-Body et al., 2021 
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• Musculoskeletal: ROM, strength and endurance, 

alignment, and limits of stability (LOS)

• Neuromuscular: postural movement strategies, 

coordination, sensory integrity (includes all sensory 

systems), sensory processing, and verticality

• Cognitive function: executive, multitasking ability 

(attention allocation), arousal, and alertness

• Behavioral: balance confidence, fear of falling, falls 

efficacy, and activity avoidance

Determinants 

Gill-Body et al., 2021
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Musculoskeletal

ROM, especially the ankle, specifically ankle DF
(standing on a wedge), directly affects LOS (Mini-BESTest)

Strength, specifically ankle DF and PF
(heel toe raises and Mini-BESTest)

Endurance (fatigue): ability to maintain strength and
gait quality and speed over time (2MWT or 6MWT)

Alignment (LOS): where they are in the cone of balance1; if it is 
posterior, this needs to be addressed

1. Horak & Nashner, 1986 2. Gill-Body et al., 2021

>
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Neuromuscular

Gill-Body et al., 2021

Sensory processing (mCTSIB)

Postural movement strategies
(hip and ankle stepping)

Coordination: standard tests

Sensory integrity (includes all sensory systems)

Verticality (SVV) bucket test
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Behavioral

Gill-Body et al., 2021

Balance confidence: degree of certainty
in their ability to maintain balance (ABC)

Fear of falling: a concern or worry about falling (FES)

Falls efficacy: how they feel about
their ability to manage a fall, subjective

Activity avoidance: DHI 
(Dizziness Handicap Inventory)

When all else fails, do a standard
VAS score for fear of falling
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Other Balance Domains That Need to 
Be Looked At

Stability while walking (DGI or FGA)

Attention allocation (TUG Cog)

BPPV (Dix–Hallpike test) vestibular agnosia

VOR dysfunction (walk with head turns)
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Determinants

SSPC RPC APC

Determinants
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• We have so many of these… when deciding which tests 

you will choose, you need to consider what information 

you are getting from the test

• Don’t choose redundant tests; know what they cover

• Here are some of the more popular ones: 

– Berg Balance Scale, Mini-BESTest, 30 Sit-to-Stands, 

FRT, 5xSTS, 30-Second Sit-to-Stand, Tinetti Test, TUG, 

DGI, FGA, Four-Square Step Test (FSST)

Balance / Fall Risk Measures
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• Time is always a pressure for us 

• This gets the best bang for your buck 

• Time/information ratio is important

Which Tests the Most Categories?
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APC STS, Berg Balance Scale, Mini-BESTest, TUG, 
4xSTS, and Tinetti

RPC Mini-BESTest, nudge in the Berg Balance Scale,
and Tinetti

SSPC LOS testing, verticality test, quiet standing,
and Mini-BESTest

List of Which Tests Cover These 
Postural Control Strategies
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List of Which Tests Cover Each Domain

Fatigue 6MWT, 2MWT, and 30-Second Sit-to-Stand

Walking With Head Turns Mini-BESTest, DGI, and FGA

Vestibular Function Dix–Hallpike (DHT) and DVA

Sensory Organization Mini-BESTest, mCTSIB, Berg Balance Scale and 
Tinetti EC/firm, and FGA has EC walking

Attention Allocation TUG Cog, walking while talking, and 
Mini-BESTest

Balance Confidence ABC, FES, and VAS

Verticality SVV
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List of Which Tests Cover Each 
Domain/Determinant

APC STS, Berg Balance Scale, Mini-BESTest, TUG, 
4xSTS, and Tinetti

Sensory Organization Mini-BESTest, mCTSIB, Berg Balance Scale and 
Tinetti EC/firm, and FGA has EC walking

RPC Mini-BESTest, nudge in Berg Balance Scale,
and Tinetti 

Attention Allocation TUG Cog, walking while talking,
and Mini-BESTest

Walking With Head Turns Mini-BESTest, FGA, and DGI

Balance Confidence ABC, FES, and DHI

Verticality SVV

Fatigue 6MWT, 2MWT, 30-Second Sit-to-Stand,
and step test
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List of Which Determinants 
Each Test Covers

Mini-BESTest APC, RPC, SSPC, sensory organization, walking with 
head turns, attention allocation, verticality, strength, 
and ROM

Sit-to-Stand Tests APC, strength, and ROM

DGI/FGA Walking with head turns, APC, and dynamic gait

Berg Balance Scale 
and Tinetti

APC, weak RPC, and weak sensory organization

TUG Cog DTC/attention allocation

6MWT and 2MWT Endurance/fatigue

ABC, FES, and DHI Balance confidence 
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• I will outline a methodical approach to gather all the 

facts 

• Don’t be that PT who just focuses on strength 

• Research shows that improving only strength in SNF 

residents actually increases falls

This Can Be Overwhelming 

Gillespie et al., 2009
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• We can no longer be general and broad in our balance 

assessment and diagnosis

• Postural control strategies were defined to help with 

treatment direction 

• Underlying determinants that further qualify these 

deficits were defined

Chapter Summary
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Gateway Measures for 
Balance Dysfunction

Chapter 2
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How Do We Measure Gait Speed?

Primary Gateway Measure: Gait Speed

Middleton et al., 2015

Do the math: meters/seconds 
5 m / 5 sec = 1.0 m/sec

AdobeStock_677804253 

10MWT

5- or 6-Meter Middle Section

Acceleration Deceleration

Start Finish
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Primary Gateway Measure

Hainline et al., 2024 

• No history of falls? Good to go.

>1.0 m/sec

• Fall history? If yes, needs a drill-down and 
possible fall intervention.

0.8–1.0 m/sec

• Red flag warning

• Drill-down and fall intervention are needed

<0.8 m/sec

Gait Speed: Always
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Always

• Walk with head turns

– Path sway or LOB require more 
drill-down

• TUG Cog

– Attention allocation deficits

• DF ROM: DF/PF strength

• mCTSIB

– If EC conditions failed, need to drill down

• DHT

– Especially if they’ve had a fall

Gateway Measures
The instructor talks about the smaller
text being on the right side

Does not mention
All these being in
circles

SSPC

RPC

APC
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Take a Breath
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Modified CTSIB (mCTSIB), Another Gateway Measure

How Do You Determine Sensory 
Processing From Sensory Integrity?
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1. Somatosensory: 70% 

2. Vision: 20%

3. Vestibular: 10%

Firm Surface

1. Vestibular: 60%

2. Vision: 20%

3. Somatosensory: 20%

Compliant Surface

Sensory Preference Hierarchy

Peterka, 2002
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Testing

Sensory testing

Vestibular

Visual 
dominance?

LOB condition 2

LOB foam
EO or EC

LOB both EC
conditions

Distal

DHT and DVA

Sensory and 
vestibular
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These Are What Affect Each Balance Domain

• APC

– Sensory processing

• mCTSIB, Mini-BESTest, 
Berg Balance Scale*, 
Tinetti*

– Balance confidence

• FoF scales: VAS, ABC, 
and FES

– Ankle ROM affects LOS: 
STS, Functional Reach 
Test (FRT)

Domains: Determinants and Tests

APC
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These Are What Affect Each Balance Domain

• RPC

– Sensory processing

• mCTSIB, Mini-BESTest,

and Tinetti*

– Postural movement 

strategies: 

Push and Release Test, 

Mini-BESTest

Domains: Determinants and Tests (cont.)

RPC
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These Are What Affect Each Balance Domain

• SSPC

– Verticality (SVV)

– Sensory processing

• mCTSIB, Mini-BESTest

– Balance confidence

• FoF scales: VAS, ABC, 

and FES

– Ankle ROM affects LOS

SSPC

Domains: Determinants and Tests (cont.)
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• Easy to assess 

• Appropriate for anyone who states they feel off-kilter or 

complains of veering, especially in CVA, TBI, or other 

neurological conditions

• Phone app: Visual Vertical

– The presenter has no financial relationships, commercial 

affiliations, or ownership stake in the developers of this 

application. Its inclusion is for educational and illustrative 

purposes only and does not imply endorsement by the 

presenter or the hosting organization.

Subjective Visual Vertical (SVV)
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These Are What Affect Each Balance Domain

Domains: Determinants and Tests

• Cognition distractibility

– Walking while talking

– TUG Cog

– Mini-BESTest

Attention Allocation
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Cognitive Function

1. Varela-Vásquez et al., 2020 2. Shumway-Cook & Woollacott, 2000

Executive:
safety, awareness, 

and insight into 
limitations

Multitasking ability:
attention allocation

Arousal
and alertness

TUG Cog
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• Path sway while moving the 
head and walking

– Stepping over objects

– FGA, DGI

– Mini-BESTest

Stability While Moving/Walking

These Are What Affect Each Balance Domain

Domains: Determinants and Tests
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These Are What Affect Each Balance Domain

• 6MWT or 2MWT

• 30-Second Sit-to-Stand

• Strength tests or TUG 
Cog after they are tired

Fatigue

Domains: Determinants and Tests (cont.)
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So, you are probably thinking, “That’s a lot of stuff to 

evaluate. Who has time for that?”

That’s a Lot of Tests
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• Mini-BESTest partially covers all (except DHT)

– https://www.sralab.org/rehabilitation-measures

• Tinetti (reactive and sensory organization components are 
weak): AVOID

• DGI or FGA (no reactive)

• The Berg Balance Scale (considered the gold standard) has 
good predictive value for CVA functional outcomes, but it 
takes time to complete

– No reactive 

– No DTC

– No path sway while walking with head turns

Which Test Has Components
of Most Domains?
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• Defined specific tests that can be used to quickly ferret out 
which determinants are issues 

• Reviewed some standardized tests and found which gives 
the best bang for the buck

• Considered gait speed

– Primary gateway measure 

– Triages patients into high-, moderate-, and low-risk categories

– Drives the need for further evaluation of specific determinants

• Defined secondary gateway measures

• Reviewed several standardized tests and the domains that 
they cover

Chapter Summary
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Developing a
Balance Diagnosis

Chapter 3
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Vestibular Agnosia Is a Real Thing!

Assess DHTs (Always) If They Have 
Had a Fall

Li et al., 2023

Check DHTs to rule out

Not only if they have complaints of being dizzy

Should be part of a standard comprehensive balance assessment

If you find nystagmus (NY) or symptoms, TREAT one side at the time of 
assessment

NEVER treat both sides in the same session
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* RPC: Mini-BESTest, push/pull, etc.

* APC: Mini-BESTest, STS

* Attention allocation deficits: TUG Cog walking while talking, part of the
Mini-BESTest

* Biomechanical: ankle ROM and strength, Mini-BESTest covers ankle DF ROM 
and bilateral heel rise

* Gaze stabilization deficits: walking with head turns, Mini-BESTest, DGA,
or FGA, then if impaired, test DVA, manual VOR

* Positional vertigo: DHTs

* Balance confidence / fear of falling: ABC, FES

* Sensory processing: mCTSIB

Verticality: SVV only if veering and complaints of leaning

Fatigue: 6MWT; if suspicious of this, I may do a second visit

Somatosensory deficits: STD sensory tests if EC balance on CTSIB is impaired

Determinant Checklist
(* Indicates Always)
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1. RPC

2. Attention allocation

3. Ankle strength and ROM

4. Footwear that the patient usually wears or prefers to 

wear

5. Gaze stabilization deficits

6. DHTs 

What Are the Most Overlooked Areas in 
a Standard Balance Eval? 
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• Let’s pull it all together into a one-hour assessment

• It is time to formulate a diagnosis and then a treatment 

plan

The Process/Diagnosis
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• Subjective

– How many falls and how did these occur?

– Balance confidence: ABC scale (scores less than 60 

indicate FoF) OR

– Fear of falling; FES scale (scores greater than 70 

indicate FoF) 

– Or the VAS score for FoF

• Objective

– Gait velocity: m/sec; this score indicates the patient is or 

is not at risk of falling

Eval Template
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• Postural control

– Modified Clinical Test for Sensory Integration and Balance 

(mCTSIB)

– Anticipatory balance: bilateral heel raise, come to stand, SLS

– Reactive postural control

– Walking with head turns

– Timed Up and Go (scores >13.5 sec indicate fall risk), TUG Cog

– 5-Times Sit-to-Stand Test (5xSTS): scores >15 sec indicate 

fall risk

– Mini-BESTest: total score (fall risk indicated at scores <20), 

APC, RPC, sensory organization, and dynamic gait 

Eval Template (cont.)
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• Physical status

A. ROM: cervical ROM (helpful for DHT)

• Ankle DF ROM: stand on an incline

B. Strength: bilateral heel raises, SLHR (best)

• Ankle DF: rock back on heels

C. Sensation: EC balance (normal/abnormal)

• Monofilament testing (if EC balance was bad)

Eval Template (cont.)
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• Vestibular function

– Manual VOR function: normal/abnormal tracking, increased 

symptoms?

– Manual DVA: abnormal if loses more than two lines or if 

symptomatic

– Subjective visual vertical (SVV): scores greater than 

+/− 1.5° normal

– Hallpike testing: whether dizzy or not

– Seated vertebral artery test: negative

– Negative/+ (R) negative/+

• If (+) will go to treatment

Eval Template (cont.)
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Evaluation Findings
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• Exam findings and symptoms are consistent with 

multifactorial balance dysfunction

• Based on fall risk measures administered, patient does 

(not) appear to be a fall risk at this time

• Based on the DHI score, the patient presents with 

minimal/moderate/severe limitations in activity and 

participation due to balance dysfunction

• Patient presents with deficits in the following areas

Example for Assessment Summary 
(Template)
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Assessment (Bullet List) Summary

Postural instability because of biomechanical deficits (ankle strength and ROM)

Postural instability because of somatosensory and/or sensory processing
deficits (neuropathy)

Postural instability because of sensory deficits (neuropathy) or sensory
processing deficits

Attention allocation deficits (poor multitasking ability)

Gaze stabilization deficits

Positional vertigo

Reactive postural control deficit (RPC)

Anticipatory postural control deficits (APC)

Deficits in steady-state postural control (SSPC)

Abnormal sensory weighting

Poor balance confidence / FoF resulting in high-threat postural control strategies

Verticality perception deficits

Poor safety judgment / cognitive deficits
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1. Inhibit the effects of vertigo/dizziness to allow the patient to 
return to their previous level of activities

2. Decrease fall risk as evidenced by increased balance confidence, 
improved gait speed, and/or fall risk scores

3. Improve balance through the use of alternate (unaffected) systems,  
as evidenced by improved gait speed and improved fall risk scores

4. Improve VOR function as seen by improved DVA scores and 
tolerance to visual motion, with less path sway when walking

5. Substitute for sensory impairment with alternative devices as 
evidenced by improved balance confidence scores and/or gait 
speed

6. Independent in-home exercise program / patient education

Typical Goals
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• Covered BPPV and the importance of assessing and 

treating for it

• Reviewed how to pull it all together once the data is 

obtained 

• Examined reason(s) a patient is falling

• Learned to go down the checklist and identify a 

specific area that needs attention during treatment

• Reviewed the importance of avoiding generic 

comments about bad balance; DEFINE IT!

Chapter Summary
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• We have covered current research in the diagnosis of 
balance dysfunction

• We covered the underlying determinants that affect the 
three main postural control strategies (SSPC, APC, and RPC)

• We discussed which tests specifically evaluate each of the 
determinants

• We discussed the use of gateway measures to facilitate an 
efficient and effective evaluation strategy

• We pulled it all together by using an example evaluation 
template and documentation examples

• We summarized the patient-specific balance diagnosis

Course Summary
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Additional Demonstration 
Examples

Chapter 4



 
 

1 
 

 

Bibliography 
 
 

Medbridge 
Advances in Balance Diagnosis and Treatment: Part 1 

Andrea E. Ecsedy, PT, DPT, Board-Certified Specialist in Neurological Physical 
Therapy 

 
Celis-Aguilar, E., Castro-Urquizo, A., & Mariscal-Castro, J. (2018). Evaluation and 

interpretation of the bucket test in healthy individuals. Acta Oto-Laryngologica, 
138(5), 458–462. https://doi.org/10.1080/00016489.2017.1410289 

Gambaro, E., Gramaglia, C., Azzolina, D., Campani, D., Molin, A. D., & Zeppegno, P. 
(2022). The complex associations between late life depression, fear of falling 
and risk of falls: A systematic review and meta-analysis. Ageing Research 
Reviews, 73, 101532. https://doi.org/10.1016/j.arr.2021.101532 

Gill-Body, K. M., Hedman, L. D., Plummer, L., Wolf, L., Hanke, T., Quinn, L., Riley, N., 
Kaufman, R., Verma, A., Quiben, M., & Scheets, P. (2021). Movement system 
diagnoses for balance dysfunction: Recommendations from the Academy of 
Neurologic Physical Therapy’s Movement System Task Force. Physical 
Therapy, 101(9), pzab153. https://doi.org/10.1093/ptj/pzab153 

Gillespie, L. D., Robertson, M. C., Gillespie, W. J., & colleagues. (2009). Interventions 
for preventing falls in older people living in the community. Cochrane 
Database of Systematic Reviews, CD007146.  

Hainline, G., Hainline, R. D., Handlery, R., & Fritz, S. (2024). A scoping review of the 
predictive qualities of walking speed in older adults. Journal of Geriatric 
Physical Therapy, 47(4), 183–191. 
https://doi.org/10.1519/JPT.0000000000000398 

Horak, F. B., & Nashner, L. M. (1986). Central programming of postural movements: 
Adaptation to altered support-surface configurations. Journal of 
Neurophysiology, 55(6), 1369–1381. https://doi.org/10.1152/jn.1986.55.6.1369 

Hulleck, A. A., Menoth Mohan, D., Abdallah, N., El Rich, M., & Khalaf, K. (2022). 
Present and future of gait assessment in clinical practice: Towards the 
application of novel trends and technologies. Frontiers in Medical Technology, 
4, 901331. https://doi.org/10.3389/fmedt.2022.901331 

Jasper, A. M., Lazaro, R. T., Mehta, S. P., Perry, L. A., Swanson, K., Reedy, K., & 
Schmidt, J. (2025). Predictors of gait speed post-stroke: A systematic review 
and meta-analysis. Gait & Posture, 121, 70–77. 
https://doi.org/10.1016/j.gaitpost.2025.04.029 

Kyrdalen, I. L., Thingstad, P., Sandvik, L., & Ormstad, H. (2019). Associations between 
gait speed and well-known fall risk factors among community-dwelling older 

https://doi.org/10.1080/00016489.2017.1410289
https://doi.org/10.1016/j.arr.2021.101532
https://doi.org/10.1093/ptj/pzab153
https://doi.org/10.1519/JPT.0000000000000398
https://doi.org/10.1152/jn.1986.55.6.1369
https://doi.org/10.3389/fmedt.2022.901331
https://doi.org/10.1016/j.gaitpost.2025.04.029


 
 

2 
 

adults. Physiotherapy Research International, 24(1), e1743. 
https://doi.org/10.1002/pri.1743 

Li, Y., Smith, R. M., Whitney, S. L., Seemungal, B. M., & Ellmers, T. J. (2023). We 
should be screening for benign paroxysmal positional vertigo (BPPV) in all 
older adults at risk of falling: A commentary on the World Falls Guidelines. Age 
and Ageing, 52(11), afad206. https://doi.org/10.1093/ageing/afad206 

MacKay, S., Ebert, P., Mecagni, C., Smith, J. P., Roberts, K. E., & O’Sullivan, S. B. 
(2000). Balance and ankle range of motion in community-dwelling women 
aged 64 to 87 years: A correlational study. Physical Therapy, 80(10), 1004–
1011. 

MacKay, S., Ebert, P., Harbidge, C., & Hogan, D. B. (2021). Fear of falling in older 
adults: A scoping review of recent literature. [Journal, volume, issue, page 
range, and DOI needed — entry appears cut off in source.] 

McCrum, C., Bhatt, T. S., Gerards, M. H. G., Karamanidis, K., Rogers, M. W., Lord, S. 
R., & Okubo, Y. (2022). 

Mehdipour, A., Malouka, S., Beauchamp, M., Richardson, J., & Kuspinar, A. (2024). 
Measurement properties of the usual and fast gait speed tests in community-
dwelling older adults: A COSMIN-based systematic review. Age and Ageing, 
53(3), afae055. https://doi.org/10.1093/ageing/afae055 

Middleton, A., Fritz, S. L., & Lusardi, M. (2015). Walking speed: The functional vital 
sign. Journal of Aging and Physical Activity, 23(2), 314–322. 
https://doi.org/10.1123/japa.2013-0236 

Mishra, A. K., Skubic, M., Despins, L. A., Popescu, M., Keller, J., Rantz, M., Abbott, C., 
Enayati, M., Shalini, S., & Miller, S. (2022). Explainable fall risk prediction in 
older adults using gait and geriatric assessments. Frontiers in Digital Health, 4, 
869812. https://doi.org/10.3389/fdgth.2022.869812 

Oghalai, J. S., Manolidis, S., Barth, J. L., Stewart, M. G., & Jenkins, H. A. (2000). 
Unrecognized benign paroxysmal positional vertigo in elderly patients. 
Otolaryngology–Head and Neck Surgery, 122(5), 630–634. 
https://doi.org/10.1016/S0194-5998(00)70187-2 

Peterka, R. J. (2002). Sensorimotor integration in human postural control. Journal of 
Neurophysiology, 88(3), 1097–1118. https://doi.org/10.1152/jn.2002.88.3.1097 

Shubert, T. E. (2011). Evidence-based exercise prescription for balance and falls 
prevention: A current review of the literature. Journal of Geriatric Physical 
Therapy, 34(3), 100–108. https://doi.org/10.1519/JPT.0b013e31822938  

Shumway-Cook, A., & Woollacott, M. (2000). Attentional demands and postural 
control: The effect of sensory context. Journals of Gerontology: Series A, 
Biological Sciences and Medical Sciences, 55(1), M10–M16. 
https://doi.org/10.1093/gerona/55.1.m10 

Smith, E., Cusack, T., Cunningham, C., & Blake, C. (2017). The influence of a 
cognitive dual task on the gait parameters of healthy older adults: A systematic 
review and meta-analysis. Journal of Aging and Physical Activity, 25(4), 671–
686. https://doi.org/10.1123/japa.2016-0265 

https://doi.org/10.1002/pri.1743
https://doi.org/10.1093/ageing/afad206
https://doi.org/10.1093/ageing/afae055
https://doi.org/10.1123/japa.2013-0236
https://doi.org/10.3389/fdgth.2022.869812
https://doi.org/10.1016/S0194-5998(00)70187-2
https://doi.org/10.1152/jn.2002.88.3.1097
https://doi.org/10.1519/JPT.0b013e31822938
https://doi.org/10.1093/gerona/55.1.m10
https://doi.org/10.1123/japa.2016-0265


 
 

3 
 

Stuck, A. K., Bachmann, M., Füllemann, P., Josephson, K. R., & Stuck, A. E. (2020). 
Effect of testing procedures on gait speed measurement: A systematic review. 
PLOS ONE, 15(6), e0234200. https://doi.org/10.1371/journal.pone.0234200 

Sun, D. Q., Zuniga, M. G., Davalos-Bichara, M., Carey, J. P., & Agrawal, Y. (2014). 
Evaluation of a bedside test of utricular function – the bucket test – in older 
individuals. Acta Oto-Laryngologica, 134(4), 382–389. 
https://doi.org/10.3109/00016489.2013.867456 

van Schooten, K. S., Sillevis Smitt, M., Keppner, V., Sieber, C., Lord, S. R., & Delbaere, 
K. (2019). Concern about falling is associated with gait speed, independently 
from physical and cognitive function. Physical Therapy, 99(8), 989–997. 
https://doi.org/10.1093/ptj/pzz032 

Varela-Vásquez, L. A., Minobes-Molina, E., & Jerez-Roig, J. (2020). Dual-task 
exercises in older adults: A structured review of current literature. Journal of 
Frailty, Sarcopenia and Falls, 5(2), 31–37. https://doi.org/10.22540/JFSF-05-
031 

Vibert, D., Häusler, R., & Safran, A. B. (1999). Subjective visual vertical in peripheral 
unilateral vestibular diseases. Journal of Vestibular Research, 9(2), 145–152. 

 

https://doi.org/10.1371/journal.pone.0234200
https://doi.org/10.3109/00016489.2013.867456
https://doi.org/10.1093/ptj/pzz032
https://doi.org/10.22540/JFSF-05-031
https://doi.org/10.22540/JFSF-05-031

	1451A_Ecsedy_Advances in Balance Diagnosis and Treatment P1_v1_BT Edits_AS Edits
	Bibliography

