
Largo, Florida USA

Richard E. Gans, Ph.D., Founder and CEO
Research Assistant: Grant Rauterkus, Tulane University

Dizziness, Vertigo & Falls 
in Persons with Diabetes



National 
Healthcare Crisis

• Dizziness, vertigo, and falls were identified 
as early as 1994 in the NIH Strategic 
Research Plan as a looming national health 
care crisis for the United States.

• Based on the current prevalence of these 
complaints in the older adult population 
and the coming wave of post World War II 
(1946-1964) older adults and the social and 
economic impact. 

• Diabetes now affects 9.3% of U.S. - over 
29 million people

(CDC, 2014)



Description:

This course will provide attendees with an overview of the affect of 
diabetes on the three primary sensory modalities of balance; vision-
vestibular and somatosensory. A review of the literature will be presented 
to document the evidence-based research, which clearly demonstrates; the 
significant impact of the disease on individuals, corresponding vestibular-
balance test results as well as intervention strategies.

Participants will be provided with clinical pathways, which may be 
incorporated into their practice to facilitate identification and intervention 
for individuals with diabetes, who are experiencing debilitating conditions 
and increased fall risk which can have life-altering implications.



Objectives: At the conclusion of the class, attendees will 
be able to…

1. List the changes that occur in each of the sensory 
modalities.
2. Name those vestibular-balance tests, which have greatest 
sensitivity to diabetic-related changes.
3. Describe best practices to implement identification and 
intervention protocols within a diabetic fall risk 
management program.



In 2005–2008, 4.2 million (28.5%) people with
diabetes aged 40 years or older had diabetic
retinopathy

About 60% to 70% of people with diabetes
have mild to severe forms of neuropathy

Hearing loss is about twice as common in
adults with diabetes as those who do not have
diabetes

How Does this Affect Your Patients?

Greater incidence of BPPV





Abstract

Dizziness, vertigo, and falls will affect over 35% of 
the U.S. population over 40 years of age. The 
scientific literature indicates a higher prevalence, as 
great as 70%, within the diabetic population. This 
demographic includes many older adults over the 
age of 70 who have a greater incidence of co-
morbidities which places them at a further elevated 
fall risk.

This discussion will include a review of the literature 
of the relationship between diabetes and balance 
disorders. Evidence based suggestions for 
intervention strategies in the identification and 
management of this population will be included.



Overview

• Scope of problem

• Relationship and implications of diabetes to dizziness, 
vertigo, and falls

• Intervention strategies for identification, treatment, 
and fall risk management



Dizziness, Vertigo, Falls...

• Dizziness is the number one complaint of persons over 
age 70 years.

• 85% of vertigo and balance dysfunction may be inner ear 
related.

• 50% of individuals over age 70 years will experience 
Benign Paroxysmal Positioning Vertigo (BPPV).

• Older adults with BPPV have a greater incidence of 
depression, falls and reduced activities of daily living.

(Gans, 2011)



Falls: Morbidity and Mortality
• Falls are the leading cause of traumatic brain injury (TBI) and bone 

fractures (femur, wrist, and hip). 

• Falls are the leading cause of accidental deaths in persons over 
age 65 years.

• Falls are the 6th leading cause of death for the elderly. 

• 60% of fall-related deaths occur among individuals who are 75 years of 
age or older.

• 20% of those who sustain a hip fracture from a fall will die within a 
year

• Of those who do fall, 20% will require placement within a long-term 
care facility.





Equilibrium

External
Visual
Somatosensory

CNS
Sensory motor integration and 
appropriate motor response. 

Internal
Vestibular



Individuals with Diabetes…
• Risk of falling is increased with diabetes

• Diabetics are 70% more likely to have vestibular 
dysfunction

• Individuals with other diabetic related conditions e.g. 
retinopathy, neuropathy, are more likely to have vestibular 
dysfunction

• Although retinopathy and neuropathy contribute to a 
cascade effect, vestibular dysfunction alone is a greater 
cause of falls 

(Agrawal et al., 2010)



• Increased prevalence of Benign Paroxysmal Positional 
Vertigo (BPPV) - which increases fall risk

• Reduced sensory input from inner ear -balance system, 
vision, lower extremities (neuropathy) cumulatively create a 
complex interaction of dysfunction “ the perfect storm”

• Individuals 40 years of age and older with 
undiagnosed/untreated hearing loss have a higher 
incidence of falls

(Agrawal et al., 2010)

Individuals with Diabetes…



(D’Silva et al., 2016)

Review of Studies Demonstrating Abnormal Findings



(D’Silva et al., 2016)



(D’Silva et al., 2016)

Review of Intervention Studies



















Role of Audiology

• Interview and Medical History- Review 
of Systems

• Inclusion of Screening or Diagnostic 
Protocols

• Recommendations for additional 
evaluation or management



Intervention strategies & 
Fall Risk management

Screening protocols (< 5 min)
• Interview for history of falls or elevated self-report fear of falling
• Timed up-and-go test (TUG)
• Functional reach test
• Dynamic Gait Index (DGI)
• Clinical Test of sensory integration of balance (CTSIB)
• Test for BPPV - modified Hallpike (mHallpike)

Advanced assessments
• Computerized Dynamic Posturography (CDP) or Gans SOP, CTSIB
• VideoNystagmography (VNG)
• Vestibular Evoked Myogenic Potential (VEMP)
• Rotary Chair



Treatment & Management

• Canalith repositioning maneuvers 
(CRM) for active BPPV

• Vestibular Rehabilitation Therapy (VRT)

• Balance Retraining Therapy (BRT) 

• Activities of Daily Living (ADL)

• Addressing fall risks in the home 
environment

• Assistive Device appropriate for inside 
and/or outside the home



Thank You
email rgans@dizzy.com
website: dizzy.com
cell: 727.686.4622
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