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Image source: https://www.wsj.com/articles/hearing-aids-are-getting-smarter-11568599441
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Approximately 38 million US adults have some degree of hearing loss

Among adults >70 years, fewer than 1/3 use hearing aids

Factors influencing uptake:
• Cost

Blackwell, Lucas, & Clark (2012) National Center for Health Statistics; Knudsen et al. (2010) Trends in Amplification; Jenstad & Moon (2011) Audiology Research; NIDCD ww.nidcd.nih.gov/health/statistics

Background



Jilla, A. M., Johnson, C. E., & Huntington-Klein, N. (2020). Hearing aid affordability in the United States. Disability and Rehabilitation: Assistive Technology, 1-7.

“ an average bundled cost of $2500 would constitute a catastrophic expense for 
77% of Americans with functional hearing loss (N= 7,872,292) and would add an 
additional 4% of the population into poverty for the year (N= 423,548)”

Background
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Approximately 38 million US adults have some degree of hearing loss

Among adults >70 years, fewer than 1/3 use hearing aids

Factors influencing uptake:
• Cost
• Self-reported hearing disability
• Perceived benefit
• Degree of hearing loss
• Stigma 
• Age
• Psychological factors

Blackwell, Lucas, & Clark (2012) National Center for Health Statistics; Knudsen et al. (2010) Trends in Amplification; Jenstad & Moon (2011) Audiology Research; NIDCD ww.nidcd.nih.gov/health/statistics

Background
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• Fewer audiologists in counties with older populations 

and lower family incomes (Planey, 2019).

• Patients in rural areas are delayed in use of hearing 

aid services compared to urban counterparts (Chan et 

al., 2017). 

Goulios & Patuzzi (2008); https://www.asha.org/Research/ASHA-Certified-Personnel-to-
Population-Ratios/

There are an average of 4 audiologists per 100,000 people in the United States.

Availability of providers
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Arizona Case Study:

• Fifteen counties in AZ.

• Six non-metro counties in AZ 
without any audiologists. 

• Driving distance to the nearest 
audiologist could exceed 100mi.

Availability of providers

Coco, L., Titlow, K. S., & Marrone, N. (2018). Geographic distribution of the hearing aid dispensing workforce: A teleaudiology planning assessment for 
Arizona. American Journal of Audiology, 27(3S), 462-473.



Pima 4.11 miles

Average estimated road 
distance to nearest 
hearing aid services
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Coco, L., Titlow, K. S., & Marrone, N. (2018). Geographic distribution of the hearing aid dispensing workforce: A teleaudiology planning assessment 
for Arizona. American Journal of Audiology, 27(3S), 462-473.

How far will you travel?

Coco, L., Titlow, K. S., & Marrone, N. (2018). Geographic distribution of the hearing aid 
dispensing workforce: A teleaudiology planning assessment for Arizona. American Journal 
of Audiology, 27(3S), 462-473.
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Coco, L., Titlow, K. S., & Marrone, N. (2018). Geographic distribution of the hearing aid dispensing workforce: A teleaudiology planning assessment 
for Arizona. American Journal of Audiology, 27(3S), 462-473.

Average estimated road 
distance to nearest 
hearing aid services

How far will you travel?

Pima 4.11 miles

Cochise 21.6 miles

Coco, L., Titlow, K. S., & Marrone, N. (2018). Geographic distribution of the hearing aid 
dispensing workforce: A teleaudiology planning assessment for Arizona. American Journal 
of Audiology, 27(3S), 462-473.



Pima 4.11 miles

Cochise 21.6 miles

Apache 118.9 miles

13
Coco, L., Titlow, K. S., & Marrone, N. (2018). Geographic distribution of the hearing aid 
dispensing workforce: A teleaudiology planning assessment for Arizona. American Journal 
of Audiology, 27(3S), 462-473.

Average estimated road 
distance to nearest 
hearing aid services

How far will you travel?
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Conexiones (Connections) results

Coco, L., Piper, R., Navarro, C. & Marrone, N. Community Health Workers as patient-site facilitators in adult hearing aid services via synchronous teleaudiology: 
Feasibility results from the Conexiones randomized controlled trial. Ear and Hearing. (Invited to Resubmit)
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Bad experience

Clinic too far

Doctor did not refer

Cost too high

Not enough hearing loss

Number of participants
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"Why aren't you currently using hearing aids?" 

Conexiones (Connections) results



Background

President’s Council of 
Advisors for Science & 
Technology (PCAST) 
2015

National Academies of 
Sciences, Engineering, 
and Medicine (NASEM) 
2016
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Background

Image source: https://hearinghealthmatters.org/hearingnewswatch/2021/warren-grassley-fda-otc-hearing-aid-regulations/
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Background
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Summary of the FDA Proposed Rule on OTC 
Hearing Aids
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¡ Hearing aid classification changes

¡ Category for OTC Hearing Aids

¡ Prescription hearing aid labeling

Summary of FDA Proposed Rule
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Proposed hearing aid classification

Air conduction Bone conduction
hearing aids

21
PrescriptionPrescription or OTC



Definition of OTC hearing aids

1. Uses the same technology as air 

conduction HAs 

2. “...through tools, tests, or software, allow 

the user to control the hearing aid and 

customize it to the user’s hearing needs”

3. Available without involvement of a licensed 

person
22



Definition of OTC hearing aids

¡ Adults >18 years (no ID check).

¡ Perceived mild to moderate HL.

¡ No “Red Flag” conditions.

23



Definition of OTC hearing aids
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Personal Sound 
Amplification 
Products 
(PSAPs)



Definition of OTC hearing aids
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Personal Sound 
Amplification 
Products 
(PSAPs)



Definition of OTC hearing aids
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Personal Sound 
Amplification 
Products 
(PSAPs)

Self-fitting 
hearing 
aids



OTC Hearing Aid “Controls”

1. Labeling requirements

2. Electroacoustic requirements

3. Additional specifications

4. Conditions for sale
27



Labeling requirements
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“Perceived mild to moderate hearing loss”



Labeling requirements
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“Red flag conditions”



Electroacoustic requirements

Maximum OSPL90 output level: 

115 dB SPL or 

120 dB SPL if the device has input-
controlled compression and volume control

ANSI/CTA 2051: Personal Sound Amplification Performance Criteria (voluntary consensus standard). 2017. Available at: 
https://webstore.ansi.org/standards/ansi/cta20512017ansi.

30



Additional Specifications

Atraumatic materials

Proper physical fit

A lay user may control 
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Conditions for sale

• Available over-the-counter 

• Without a licensed person. 

• Mail, online, or in-person.
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Image credit: https://www.oregonlive.com/business/2021/02/walgreens-now-offers-covid-19-vaccines-in-oregon.html



Prescription Hearing Aids

¡ No medical evaluation

¡ New labeling rules
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Research on self-fitting hearing aids
and Personal Sound Amplifiers (PSAPs)
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Study #1
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Study #1

MAIN OUTCOME:

68% self-fit successfully 
32% were unsuccessful

Associated with successful self-fit:
• Previous hearing aid experience
• Mobile device ownership
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Study #1

Associated with seeking help:
• External locus of control

Among successful fitters:
63% sought help
37% did so independently
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Audiology Best Practices

Consumer Decides (OTC) 

Placebo

Study #2
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Audiology Best Practices = Program, verify, fine-tune, orientation session

Consumer Decides (OTC) = User selects between pre-set programs; instructional video

Placebo = Same as Audiology Best Practices, but hearing aid had no gain

Resound Alera
mini-BTE

Standard: U.S. $3,600 
Reduced: U.S. $600

Study #2
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Study #2

Consumer Decides (OTC) group pre-set programming 
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Main outcome – Subjective HA Benefit 
• No significant price x group interactions

Standard: U.S. $3,600 vs Reduced: U.S. $600

Device-related satisfaction
• Best Practices group better than OTC and Placebo group

Study #2

Audiology Best Practices vs Consumer Decides (OTC) vs Placebo
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Study #3

Self fit group, n = 38

Audiology Best Practices Group, n = 37
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Study #3
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Self-fitters: 

Overall gain correlated w/ their HL (left)

Small but significant preference for own
settings

ABP Self-fitting

Relationship between hearing loss and field-selected gains

Study #3
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Study #4

Participants: 42 adults ages 60 to 85 years with mild-to-moderate hearing loss
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Study #4

Unaided hearing

Oticon Nera 2 
hearing aid

Sound World 
Solutions CS50+

Soundhawk

Etymotic BEAN

Tweak Focus

MSA 30X
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Study #4

Cost

Unaided hearing NA

Oticon Nera 2 
hearing aid 1,910.00

Sound World 
Solutions CS50+ 349.99

Soundhawk 349.99

Etymotic BEAN 299.99

Tweak Focus 269.99

MSA 30X 29.99



Cost Mean accuracy, % 
(95% CI)

Change from unaided 
hearing, % (95% CI)

Unaided hearing NA 76.5 (72.7 to 80.3) NA

Oticon Nera 2 
hearing aid

Sound World 
Solutions CS50+

Soundhawk

Etymotic BEAN

Tweak Focus

MSA 30X
48

Study #4



Cost Mean accuracy, % 
(95% CI)

Change from unaided 
hearing, % (95% CI)

Unaided hearing NA 76.5 (72.7 to 80.3) NA

Oticon Nera 2 
hearing aid 1,910.00 88.4 (84.5 to 92.4) 11.9 (9.8 to 14.0)

Sound World 
Solutions CS50+

Soundhawk

Etymotic BEAN

Tweak Focus

MSA 30X
49

Study #4



50

Study #4

Cost Mean accuracy, % 
(95% CI)

Change from unaided 
hearing, % (95% CI)

Unaided hearing NA 76.5 (72.7 to 80.3) NA

Oticon Nera 2 
hearing aid 1,910.00 88.4 (84.5 to 92.4) 11.9 (9.8 to 14.0)

Sound World 
Solutions CS50+ 349.99 87.4 (83.5 to 91.4) 11.0 (8.8 to 13.1)

Soundhawk 349.99 86.7 (82.7 to 90.6) 10.2 (8.0 to 12.3)

Etymotic BEAN 299.99 84.1 (80.2 to 88.1) 7.7 (5.5 to 9.8)

Tweak Focus 269.99 81.4 (77.4 to 85.3) 4.9 (2.8 to 7.0)

MSA 30X
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Study #4

Cost Mean accuracy, % 
(95% CI)

Change from unaided 
hearing, % (95% CI)

Unaided hearing NA 76.5 (72.7 to 80.3) NA

Oticon Nera 2 
hearing aid 1,910.00 88.4 (84.5 to 92.4) 11.9 (9.8 to 14.0)

Sound World 
Solutions CS50+ 349.99 87.4 (83.5 to 91.4) 11.0 (8.8 to 13.1)

Soundhawk 349.99 86.7 (82.7 to 90.6) 10.2 (8.0 to 12.3)

Etymotic BEAN 299.99 84.1 (80.2 to 88.1) 7.7 (5.5 to 9.8)

Tweak Focus 269.99 81.4 (77.4 to 85.3) 4.9 (2.8 to 7.0)

MSA 30X 29.99 65.3 (60.1 to 70.4) −11.2 (−15.2 to −7.3)



What are implications for people with hearing loss?
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Potential advantages of OTC hearing aids

Lower prices

More availability closer to home

Reduced stigma

Psychological ownership, empowerment

Independence

Personalized settings
53



Areas for consideration

Price still may not be accessible for some

Difficulty navigating self-fitting

Need for post-fitting counseling, rehab, support

Audiologically inappropriate fittings possible

Conditions requiring medical care may not be attended to

54

Convery, E., Keidser, G., Dillon, H., & Hartley, L. (2011). A self-fitting hearing aid: Need and concept. Trends in amplification, 15(4), 157-166.



Potential scenarios

Scenario #1: Someone who never used HAs before tries OTC HAs. 

They are disappointed and frustrated, stop using them, and vow to never use 
HAs again.

55



Potential scenarios

Scenario #2: Someone who never used HAs tries OTC HAs. 

They are delighted, wear them consistently, and experience benefits in their 
daily life. 
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OTC HAs and the practicing Audiologist
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OTCs and the practicing Audiologist

Potential for expanding existing practices: 
New clients
New devices
New services or increased focus on:

Rehabilitation
Motivational counseling
Instructional counseling
Listening and communication help
Device usage
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Types of services offered to help OTC users
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• Diagnostic audiological assessment

• Quality check of devices 

• Device customization

• Device training

• Hearing loss self-management skills training

• Services focusing on emotional, psychosocial, & functional impacts of HL

Taylor, B. (2020). Audiology’s Third Pillar: Comprehensive Follow-Up Care and Counseling for Those Who Choose to Self-Direct Their Care. Advances in Rehabilitation of 
Hearing Loss, doi: 10.5772/intechopen.88224 accessed at: https://www.intechopen.com/chapters/70208



VA Audiology 

• Are OTC HAs an appropriate option  for Veterans?

• Will some Veterans prefer OTC?

• May help lower costs 

• May help increase reach 

• May encourage use by increasing 

empowerment, independence 
60



Contentious issues
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• Output limits

• Consumers with medical issues

• Candidacy



OTC candidacy
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How to comment on the FDA Proposed Rule
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How to post a public comment

Go to the Federal Register at Federalregister.gov
Search for the Over-the-Counter Hearing Aids proposed rule 
Click on the green button “submit a formal comment”

64



How to post a public comment

Direct link:
https://www.federalregister.gov/documents/2021/10/20/202
1-22473/medical-devices-ear-nose-and-throat-devices-
establishing-over-the-counter-hearing-aids
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"Our device is sold as a hearing aid, and the same identical device is sold as a PSAP. We intend to have 
the same device qualify as an OTC hearing aid.

They're identical devices in any way you look at them. I made them that way to prove a point. There's no 
difference between the performance of these devices, only the way they are regulated."

Stavros Basseas, PhD, CEO of Sound World Solutions

https://www.webmd.com/a-to-z-guides/features/over-the-counter-hearing-aids-pros-and-cons



Thank you!

coco@ohsu.edu / laura.coco@va.gov
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