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Agenda & Learning Objectives 
1) Consider the professional journey of moving Audiology beyond its silo

2) Learn about the pathophysiology of diabetes and its impact on the cochlea and vestibular canals, 
neural systems and thereby hearing and balance /risk of falls

3) Learn how audiology medical management will ensure the best patient outcomes for diabetes care

4) Learn how can become advocates through interprofessional collaboration at the local, provincial 
and even federal level
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“It is hard 
enough to 
remember my 
opinions, 
without also 
remembering 
my reasons for 
them”

Friedrich Nietzsche



I know that hearing loss is highly prevalent:

o 5.3% of the population worldwide experience at least moderate
hearing loss in the better ear (World Health Organization, 2012)

o 466 Million worldwide with disabling hearing loss expected to rise 
above 900 million by 2050 (World Health Organization, 2018)

o 10-12% Population (The Hearing Foundation of Canada, 2017, Lin et al., 2011)

o 20% When considering unilateral losses (Lin et al., 2011)

o 35% of  Canadian adults 20-79; 54% of adults 40-79 (Ramage-Morin et al, 

2019)

o Prevalence rises to:

40% to 66% by age 75+

80% by age 85+
(Yueh, Shapiro, MacLean & Shekelle, 2003)



I know that hearing loss is associated with a wide variety of negative
outcomes:

Impacts to quality of life as well 
as economic, behavioral, 
emotional and psychosocial 
domains (Dalton et al., 2003).

Profound psychological 
consequences including: depression, 
isolation, anger, exhaustion, anxiety, 
insecurity, despair, negative self-
image, inability to relax, loss of 
group affiliation, paranoia, and loss 
of intimacy (Trychin, 1993). 



I know hearing aids can improve outcomes:

Systematic Reviews 
have show that 
hearing aids improve 
health related quality 
of life
Chisolm et al. (2007)

Hearing aids enjoy 
high rates of 
satisfaction (81% 
rising to 91% with 
technology purchased 
in the last year) (Abrams & 

Kihm, 2015).

Hearing aid owners 
report improved 
relationships, work 
performance, 
communication 
abilities and overall 
quality of life (Abrams & Kihm, 

2015).



I know that hearing instrument uptake remains both low and 
delayed:

Delays in hearing 
instrument acceptance 
estimated between 9.5 
and 12.4 years between 
identification of loss and 
device uptake (Abrams & Kihm, 2015, 

Kochkin, 2013)

Hearing instrument 
penetration rates in the 
United States are 
estimated at between 25-
33% (Amlani, 2010; Abrams & Kihm, 2015; Grundfast and 

Liu, 2017).



Therefore, my vision is to promote increased hearing aid acceptance:



Audiology Traditionally 
Focused on:
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Audiology Traditionally 
Focused on:

o Diagnostics

o Amplification 

o Counselling / Lifestyle 

“they don’t have much care…they 

test your hearing and what levels 

you’ve lost and then its straight 

away its on to hearing aids” 

Greness et al (2014)
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Audiology moves beyond the audiogram:

o Profession moves more away from paternalistic approach

o QoL impacts 

o Patient/Person Centered Care

o Family Centered Care

o COM-B

o Capability, Opportunity, Motivation
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Still somewhat of a narrow focus:



Audiology & 
Comorbidities:
o Frank Lin/ Johns Hopkins

∙ Lin FR, Yaffe K, Xia J, Xue QL, Harris TB, Purchase-Helzner E, 

Satterfield S, Ayonayon HN, Ferrucci L, Simonsick EM; 

Health ABC Study Group. Hearing loss and cognitive decline 

in older adults. JAMA Intern Med. 2013 Feb 25;173(4):293-

9.

o Lancet 2017

Livingston G, Sommerlad A, Orgeta V, Costafreda SG, Huntley J, 

Ames D, Ballard C, Banerjee S, Burns A, Cohen-Mansfield J, Cooper 

C, Fox N, Gitlin LN, Howard R, Kales HC, Larson EB, Ritchie K, 

Rockwood K, Sampson EL, Samus Q, Schneider LS, Selbæk G, Teri L, 

Mukadam N. Dementia prevention, intervention, and care. Lancet. 

2017 Dec 16;390(10113):2673-2734. 
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Audiology embraces 
wellness:
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Audiology is embracing 
a broader view



Want to avoid the risk of operating in a silo:



New 2021-2022 advances in Audiology medical 
management of diabetes

• CDC designs new infographic for Take Charge of Your 
Diabetes: Healthy Ears

• The CDC and American Diabetes Association recommend 
baseline and annual hearing testing for persons with 
diabetes 

• North Carolina Diabetes Advisory Council adds audiology 
baseline hearing tests and balance screening to the state’s 
diabetes guidelines for 2021
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Consider some of 
the similarities 
between Hearing 
Loss and Diabetes 
in that context
o Highly 

Prevalent
o Negative 

Outcomes
o Known 

Treatment
o Mixed 

Compliance

Friedrich Nietzsche



I know that diabetes is associated with a wide variety of 
negative outcomes:

More bad stuff (Dalton et al., 2003).Trikkalinou A, 
Papazafiropoulou AK, 
Melidonis A. Type 2 
diabetes and quality of 
life. World J Diabetes. 
2017 Apr 15;8(4):120-
129. doi: 
10.4239/wjd.v8.i4.120. 
PMID: 28465788; 

9.6% of Adult population
Kharroubi AT, Darwish HM. Diabetes mellitus: The 
epidemic of the century. World J Diabetes. 2015 Jun 
25;6(6):850-67



L
65% of  individuals with Vision 
Impairment could achieve normal 
vision with an eye exam and new 
glasses, reducing falls leading to 
fractures. 20

Reduced corneal sensitivity, dry eye, and ocular 
muscle palsies are early indicators of diabetes 
and associated neuropathies. 21

Diabetic retinopathy is associated 
with periodontal disease. 18

Worsening diabetic retinopathy 
is associated with elevated 
diastolic blood pressure. 19

Vision loss due to diabetes is associated with 
major depression. 17

Signs of diabetes detected in the eye are 
associated with peripheral neuropathies 
of the foot and foot ulcers. 22

Diabetic retinopathy is 
associated with early kidney 
disease-Albuminuria. 23

Retinal plaque signals 
obstructive vascular disease 
of the heart or carotid artery. 
24

Hearing loss is higher 
among those with 

diabetic retinopathy

Comprehensive Eye 
Exam

References available  by request: 
Michael R. Dueñas OD, FNAP, 

AOA Chief Public Health 
Officer, mduenas@aoa.org 30



Diabetes Education Specialists Focus
• Blood sugar numbers: equipment selection, 

timing and frequency of testing, target 
values, and interpretation and use of test 
results.

• Food: how food affects blood sugar and 

how to make food choices. 

• Physical activity: developing a plan that 
balances food and medication with their 
level of activity.

• Medicines: how to inject insulin, how 
diabetes pills work and when to take them.

• Dealing with stress 31



Compliance 
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o 60-80% Insulin
o 65-85% Oral Medications

Alqarni AM, Alrahbeni T, Qarni AA, Qarni HMA. Adherence to diabetes medication among diabetic 
patients in the Bisha governorate of Saudi Arabia - a cross-sectional survey. Patient Prefer Adherence. 
2018 Dec 24;13:63-71.



Diabetes 
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• Hearing loss twice as common in 
those with diabetes 

• Chronic condition with gradual 
onset (similar to hearing loss)

Besser et al (2018); NIH (2004)



Weakened immunity with advancing age…

Increased prevalence of 
chronic disease

Ototoxic medications 
more common

Increased prevalence 
of hearing loss?

www.theaudiologyproject.com 
34



Audiological Concerns: Diabetes

Hearing Loss

• Cochlear microangiopathy

• Neural degeneration 

Balance & Fall Risk 

• Foot neuropathy and vision effects

• Vestibular effects of diabetes 

Diabetic Pain & Infection Control

• Ototoxicity

• Vestibulotoxicity 

www.theaudiologyproject.com 35



A Confounding Factor

• Anosognosia: inability to know you 
are sick or have a sensory 
impairment

• Patient “denies” illness

• Lack of self-awareness

– Spouse and family notice first

• Not denial but true neurological 
deficit 

www.theaudiologyproject.com
36



Primary 
Mechanisms 
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o Microangiopathy -small blood 

vessel changes secondary to 

elevated blood sugars 

o Same mechanisms responsible 

for diabetes role on eye, kidney 

and foot
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Consequences of Hearing Loss

Symptoms

Misses verbal 
instructions

Noncompliance

Worse patient 
outcomes

Medical Management 

• Asks for repetition

• Brings 3rd-party interpreter

• Associated with cognitive 
decline and depression

– Social isolation

– Stress

– Confusion 

www.theaudiologyproject.com
40



Falls
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• 28-35% of people 65+ fall each 
year

• 32-42% of people 70+ fall each 
year

WHO(2007)

• Increased incidence of falls for 
every 10dB of hearing loss

• 25dB = 3x risk
US Centers for Disease Control & 
Prevention, Lin & Ferrucci (2012), NIH 
(2004) 



Falls
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• Decreased special awareness
• Increased cognitive load

WHO(2007); Abrams (2015)

• Factors are complex and 
interrelated!



Diabetes 
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🔨



Fall risk: where does vestibular impact  occur

The American 

Diabetes 

Association lists 

bone fractures 

as a comorbid 

condition of 

diabetes, 

without 

mentioning fall 

risk
20.4

27.4

90

20.4

30.6

38.6

34.6
31.6

45.9 46.9
45 43.9

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr

East West North
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Risk Factors for Falls

https://www.cdc.gov/steadi/pdf/STEADI-FactSheet-RiskFactors-508.pdf
45

https://www.cdc.gov/steadi/pdf/STEADI-FactSheet-RiskFactors-508.pdf


Risk Factors for Falls with Diabetes

https://www.cdc.gov/steadi/pdf/STEADI-FactSheet-RiskFactors-508.pdf
46

https://www.cdc.gov/steadi/pdf/STEADI-FactSheet-RiskFactors-508.pdf


CA Fall risk
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• Is there awareness of diabetes falls 

risk?

• Are audiology clinics screening for risk 

of falls?  Download CA fall risk 

questionnaire from TAP

• Do vestibular audiologist check for 

foot neuropathy, vision loss during 

assessment of balance?

• Recommendations for PWD and 

balance:



Audiology Management and Monitoring

• Medications

• Chronic diseases

• Hospitalizations

• Trauma/accidents

• Noise exposure

• Complaints of 
hearing or balance 
issues

Case 
History

48
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Audiology Management and Monitoring

• Tinnitus/Vertigo – positional-
random – how long?

• Falls, Migraines / Autoimmune 
Disease

• Medications: 
ototoxic/vestibulotoxic 
www.rxlist.com TAP diabetes Rx 
list

• Chronic diseases: CKD, CVD, 
IDDM/NIDDM

• Hospitalizations: infections, 
trauma/ accidents

• Noise exposure: Home or work

• Hearing Loss / Balance- light-
headedness and/or dizzy 
issues.

Case History
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http://www.rxlist.com/


Audiology Management and Monitoring

• Pure Tone 
audiogram

• Speech 
discrimination

• Speech in noise

• OAEs, CAPD

• Balance 
screening

Hearing 
Evaluation 

51



Audiology Management and Monitoring

• VNG test battery:
includes ocular 
motility, positional 
testing/BPPV, 
and caloric 
testing

• cVEMP, oVEMP, 
rotary chair, vHIT, 
posturography

• Foot neuropathy

Balance 
Testing

52



Audiology Management and Monitoring

• Retest hearing 
in ___ years due 
to ___________

• Refer for 
diabetes 
education

• Amplification

• Refer to Fall 
Prevention clinic

Recommend

53



Advocacy Needed! 
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Advocacy Needed! 
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• 130pg document released in 
2022

• No mention of hearing or falls



Advocacy Needed! 
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• Diabetes Canada no links



Your Local Medical Providers

• Pharmacy

• Podiatry

• Optometry

• Dental

• Diabetes Educators (graphic)

• Endocrinologists/ENT/Family 
MD/Internal Medicine

www.theaudiologyproject.com 57



2018 Annual Meeting & Forum 
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You need to be an advocate :



Take Aways

Audiology has evolved to 

encompass a much 

broader view 

o It will continue to do so

o Diabetes is an emerging 

direction
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Take Aways

Do not need to be an expert 

on Diabetes to incorporate it 

into your practice 

o Do need to be conscious to 

ensure it’s a part of the dialogue 
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Take Aways

Need advocates! 

o For patients

o Public

o Stakeholders 

62



63

Thanks!
Any questions?
Andreas.seelisch@hearingsolutions.ca

kdowd01@att.net
www.theaudiologyproject.com

mailto:kdowd01@att.net
http://www.theaudiologyproject.com/

