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Who I am – Dan Mathers, MSPT

• Graduated with Master of Science in Physical Therapy in 1999 from 
Washington University in St. Louis, Missouri

• Licensed physical therapist in the state of Indiana
• Certified (2003) and advanced certified (2011) as Vestibular therapist 

through Emory University

Balance Program Coordinator
St. Vincent Rehabilitation since March 2015

I have worked for St. Vincent for the past 9 years with specialization in 
Vestibular Rehabilitation and Balance training interventions at outpatient 
clinics in Anderson, Carmel, and now at Physicians Medical Plaza in 
Indianapolis (near 86th Street hospital campus).

Balance has been my specialty for the past 15+ years of my career.
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Balance Matters

Today’s Objectives:

1) To have a better understanding of the basics of balance, 
especially the challenges brought forth by aging

2) To provide better understanding of the interventions and 
resources available to the community to address the 
specialized needs of balance and fall prevention.

Test Question: What three systems in the human body 
contribute the most to our sense of balance?
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Unintentional injuries accounted for 85% of all injury 
deaths among adults aged 65 and older in 2012-2013

Of that 85%, more than ½ (55%) of those deaths among 
adults aged 65 and over were due to FALLS – and that 
rate has increased by 15% from 2000 to 2013

¼ of elderly persons who fall and sustain a hip fracture 
die within 6 months of the injury, and 50% of those who 
survive are discharged to skilled nursing facilities with 
documented decrease in quality of life and 10-15% 
decrease in life expectancy

Balance – Why it matters



Risk Factors for falling

Muscle weakness
History of falls
Gait deficits
Balance deficits
Use of assistive device
Visual deficit(s)
Neurological deficits#

Arthritis
Impaired ADLs
Depression
Cognitive impairment
Age > 80 years
Multiple Medications
Cardiovascular 
deficitsƗ
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# deficits affecting mental status, LE peripheral nerves, proprioception, reflexes, sensory 
input and processing
•* greater than 4 meds, psychotropic or antiarrhythmic meds, digoxin, or diuretics
•Ɨ deficits affecting heart rate and rhythm (bradycardia), abnormal blood pressure and pulse 
responses to postural changes, and carotid sinus syndrome



Fear of Falling
•Pervasive psychological impact from the actual fall or the “concept” of a fall from 
near falls even if a fall has not occurred
•Multifactorial in etiology and can be even more pervasive and serious a problem 
than actual falls
•Results: 

•self-restriction of activities
•decreased social interactions
• increased dependence on others
• increased immobility
•Diminished perception of general health
•Feeling unsteady
•Depression w/likely medication interventions

All of which contribute to a clear elevation in risk for falls…

It’s not just the fall itself…



Balance – Why does it matter?

In simplest terms, balance is our brain’s way of making sense of 
the world around us and how we are interacting with it, and  
keeping us up on our feet despite it all.

In more complicated terms, it is the exceedingly complex 
interaction of multiple sensory systems that combines our visual 
perception, our body awareness and our perception of our head’s 
movement and position in space with respect to gravity that not 
only miraculously keeps us upright but also keeps our world clear 
in the midst of our dynamic environments and activities.  
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Balance – What makes up our balance?

The “Eyes, Feet, and Ears” Principle

Postural stability = a close interaction of 3 fundamental systems:

EYES (Vision)

FEET (Somatosensory system)

EARS (Vestibular system)  
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Eyes, Feet , and Ears continued

EYES – Vision

• Your eyes take in the picture of the world around you, orienting 
you to your environment and your relative position with respect 
to the objects around you

• Provides information about perceived movements and shifts 
around us.  

• Tells us from an external, “objective” point of view if our world is 
stable

• Our “crutch” sense as we age
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Eyes, Feet , and Ears continued

FEET – Somatosensory System

• Miniscule sensors in the legs and spine that tell the brain about 
what our physical body is doing, including:
• Our posture
• What our joints are doing, such as where stresses are being 

applied and felt
• What muscles we’re using at any given time and how hard they 

are working
• What we’re standing on or touching - hard surface, grass, gravel, 

carpet, etc
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Eyes, Feet , and Ears continued

EARS – Vestibular System

• Sensors in both ears that tell the brain specifically about where 
your head is in space

• Provides information regarding the tilt of the head in respect to 
gravity
• information used to keep us posturally upright

• Tells the brain EXACTLY in which direction your head is moving 
and how quickly it is moving there
• Information used to keep our eyes on track and keep our vision 

clear
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There is no “Super Sense”

No single system alone provides all the necessary information for 
sensing motion of the body

A complete “picture” can only be painted with all 3 systems 
working together

Our systems for stability are a delicate balance of carefully 
coordinated, precisely integrated communication between the 
brain, our eyes, our peripheral sensory systems, and our ears, 
along with our cognitive perception and our learned responses.

It’s very complicated…
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Balance as we age

Aging has documented impacts on each system.

GENERALLY:  decreased central processing and integration of visual, 
vestibular, and proprioceptive (somatosensory) senses – we slow down…

SPECIFICALLY:
EYES:  decline in visual acuity (macular degeneration, cataracts, 
retinopathy), decline in accommodative capacity (our ability to transition), 
glare intolerance (cataracts), altered depth perception, diminished near 
vision (presbyopia), decreased night vision, decreased peripheral vision

FEET:  muscular weakness, decreased flexibility, decreased movement 
capability, slowed reaction time and reflexes, decreased sensory 
awareness of light touch, vibration, and temperature

EARS:  gradual decline in overall system sensitivity, but generally 
compensated for by brain if demands placed on the system remain active.
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Balance – What do we do about it

Be aware of it and don’t let it take a hold of your life or the lives of 
your loved ones.  It can sneak up on you.
Remain active and maintain a personal exercise program to 
maintain the “investment” in your personal health and capability

•Use it or lose it!
If you are beginning to feel unsteady or recognize signs of 
instability in your loved ones, DON’T IGNORE IT!

•These are generally not issues that simply get better over time if 
you ignore them!
•Communicate with your primary care physician about your concerns 
and options available to you.

One of those options is PHYSICAL THERAPY!
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Balance – what do we do about it

Physical Therapy is clinically proven to provide interventions 
that are effective in decreasing one’s risk for falls and 
improving your balance.

•With a doctor’s referral, a comprehensive Physical Therapy 
evaluation can carefully quantify your personal health risk factors, 
your physical strengths, your physical weaknesses, your range of 
motion limitations, your functional difficulties, and the systemic 
dysfunctions that are present that are impacting your balance.
•Balance is a composite of the three-part system (Eyes, Feet, Ears), 
so the strengths and weaknesses of each individual system and 
their contributing parts must be determined!
•This can be done with hands-on assessments, tests and measures, 
as well as supplemental testing…
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Specialized Support
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Advanced safety –
Ceiling-mounted, supported ambulation systems



Specialized Assessments
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Industry-‐standard	  advanced	  balance	  testing	  platforms



Specialized Assessment 
– Sensory Organization Test
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Specialized Assessment 
– Sensory Organization Test - Normal

Normal	  Testing	  Performance
Age-‐Normal	  Data
Patient	  Performance

SOM Somatosensory	   (Feet)
VIS Vision (Eyes)
VEST Vestibular (Ears)

C-‐1 Eyes	  open

C-‐2 Eyes	  closed

C-‐3 Image	  moves

C-‐4 Floor	  moves,
eyes	  open

C-‐5 Floor	  moves,
eyes	  closed

C-‐6 Image	  and
floor	  both
move,	  eyes
open



Abnormal	  Testing	  Performance
Age-‐Normal	  Data
Normal	  Performance

/	  FA Abnormal	  Performance
SOM Somatosensory (Feet)
VIS Vision (Eyes)
VEST Vestibular (Ears)20

Specialized Assessment 
– Sensory Organization Test - Abnormal



Specialized Assessment 
– Motor Control Test
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Specialized Assessment 
– Motor Control Test

Weight	  Symmetry:
Describes	  how	  evenly	  you	  keep	  
your	  weight	  on	  both	  feet…or	  
not.

Latency:
Measures	  how	  quick	  your	  
reflexes	  respond	  to	  keep	  you	  
upright	  and	  react	  to	  the	  moving	  
floor

Amplitude	  Scaling:
Describes	  the	  strength	  or	  
weakness	  of	  your	  reaction



Specialized Assessment 
– The Advantage

Advanced testing platforms, as discussed, provide objective 
insight into an individual’s balance capability that can only be 
“estimated” or “eye-balled” with any other tool available to 
therapists and physicians

Provides clear data points for objective measures for 
baseline as well as progress monitoring.

Provides treatment options not otherwise possible in the 
clinic 

23



24

Specialized Treatment
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Specialized Treatment



Specialized Interventions

Once the needs have been established the work can start to improve the 
systems.

Physical Therapy interventions focus on the following:
•Strength training to address the foundational weakness of the muscles for 
balance and locomotion
•Flexibility training to address movement restrictions
•Balance training to allow for improved sensory information integration for 
optimal support and responsiveness
•Vestibular Rehabilitation – a specialized, exercise-based intervention 
system that is proven to recalibrate your vestibular system to make it more 
capable of addressing your balance awareness to keep you more steady, 
and allow your eyes to track more efficiently with your head movements to 
keep your world visually clearer.

As a general rule, all PT’s are trained to address broad strength and mobility 
issues, but it is recommended that you seek the interventions of a PT that 
specializes in Balance and Vestibular Rehabilitation to address balance issues.
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Balance Matters!

The risk for falls is a real concern and a real danger.

This danger becomes even more prevalent as we age. 
Our systems slow down, our muscles weaken, and our balance 
systems become less adept at dealing with the wide-ranging 
sensory needs streaming into our bodies - from our EYES to our 
EARS and down to our FEET.

The ramifications of ignoring the issue can have serious 
consequences for not only ourselves, but to our loved ones as 
well.
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Balance Matters

The good news is that our body and our brain never lose the 
capacity to improve themselves.

Sometimes, they just need the right nudge and guidance in the 
right direction at the right time, to help us get back on our feet and 
stay there.

One fall is one too many.

Thank you! 
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