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THE FUTURE OF GLOBAL AMPLIFICATION SERVICES



After this course participants should be able to:

1. describe some of the current forces that are expected to affect current and 

future hearing health care service delivery models.  

2. describe a method to improve service efficiency. 

3. describe individualized application of service models.

LEARNING OBJECTIVES



Source: www.who.int/mediacentre/factsheets/fs300/en



HEARING HEALTH FOUNDATION STATISTICS



ACCORDING TO MARKETTRAK 10 DATA ABOUT 10% OF ADULTS ARE

AWARE THAT THEY HAVE HEARING LOSS (HEARING REVIEW 2019)

BUT THEY WAIT YEARS TO SEEK TREATMENT!
Time to hearing aid 

acquisition is about 9 years 

and is influenced by ethnicity, 

hearing disability in social 

situations and speech 

recognition performance. 
Simpson et al (2019) Ear and 

Hearing, 40, 468-476



MANY WITH HEARING LOSS DO NOT PURSUE AMPLIFICATION, BUT THOSE

THAT DO ARE SATISFIED! (MARKET TRAK 10, HEARING REVIEW 2019)



HEARING LOSS IS CORRELATED WITH MULTIPLE HEALTH ISSUES

Courtesy of Stefan Launer, AAS, 2019



HEARING AIDS HAVE SOME CLEAR BENEFITS AND RECENT DATA

SUGGESTS THE POTENTIAL FOR ADDITIONAL ADVANTAGES

Hearing aid users go to the doctor less often
 Mahmoudi et al (2018) JAMA Otolaryngology–Head & Neck Surgery, 144, 498-505

Hearing aids improve disease-specific and general quality of life

 Kitterick & Ferguson (2018) JAMA, 319, 2225 – 2226

Hearing aid use may slow the progression of cognitive decline

 Maharani et al (2018) Journal of the American Geriatrics Society, 66, 1130-1136

 Hearing aids may decrease physical and mental stress and improve sleep quality 

 EuroTrack, 2019



IN ORDER TO MAINTAIN CREDIBILITY, IT IS IMPORTANT

THAT WE DON’T OVERSELL! 
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• Investigations in clinical populations are challenging (Dawes et al 2019, Uchida et 

al 2019)

• Cognition interferes with adoption of HI 

• Hearing aid users tend to be more affluent and better educated

• Most studies did not provide a strong justification for the choice of cognitive outcome 

measures

➢ When will we know? ACHIEVE Study, (started early 2018) - Bilateral HI fittings for 1000 

subjects enrolled over 2 years, trial duration over 5 years, half of the group fitted towards the 

end of the trial, 5 centers involved.

➢ The question of whether treating HL could delay cognitive decline or dementia is 
still open!



RECENT AND FUTURE TECHNOLOGICAL ADVANCES

 Telehealth service delivery is 
greatly expanding

 The ear is being used as a 
position for sensors

 Falls, steering microphone 
arrays and so many other 
possibilities

 Fitness and other apps are 
part of the hearing aid

 Audio processing

 Biometrics etc.

 Augmented reality

 Enhanced automation



 >300,000 health apps available worldwide 

 Only a few big players: overall 41 apps with +10 million downloads

 Over 55% of the most downloaded apps use sensor data (consumer 

wearables)

 3 of the 5 most widespread applications for digital health have a strong 

comorbidity with hearing loss

DIGITAL HEALTH TRANSFORMATION

Hearing Health Care - Sound foundation for well-being
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(Courtesy of Stef Launer, AAS, 2019)



ENHANCED AUTOMATION

Folkeards et al., 2019



CURRENT AND FUTURE ISSUES AND CHALLENGES

Advances in technology are drastically changing the products we can 

dispense and how we are able to deliver services to our patients

A very large number of individuals have hearing loss

 This number is continuing to increase with our aging population

As is the case with medicine and other healthcare fields, there are not 

nearly enough professionals to see all patients with hearing loss under 

the current system

 Accessibility is an even greater problem in rural areas



ONE RESPONSE TO “HIGH” 

COST AND LIMITED

ACCESSIBILITY

 H.R.1652 - Over-the-Counter Hearing Aid Act of 2017 
passed through the US house and the senate (as part of a 
larger FDA Bill) and was signed into Law in August 2017.

 Authorizes the FDA to create category of OTC hearing aids 
for treatment of Mild-Moderate hearing loss in adults. 
Mandates this to happen within 3 years. 

With only 30% market penetration, is cost the only 
hurdle?

 Percent penetration in markets with government provided 
hearing aids?  



OF COURSE PRICE STILL IS A MAJOR FACTOR! (MARKET

TRAK 10, HEARING REVIEW 2019)



LET’S BREAK THIS DOWN A BIT

MORE



WHAT ARE THESE DEVICES?

Personal 

Sound 

Amplification 

Product 

(PSAP)

Possible 

“Over-the-

counter (OTC) 

hearing aid”

Entry Level 

hearing aid
“Hearables”



THERE ARE REAL DIFFERENCES BETWEEN

HIGH END PSAPS/ENTRY LEVEL HEARING

AIDS (~$500 USD) AND BASIC PSAPS

(~$10-$50 USD)!



EQUIVALENT INPUT NOISE AND DISTORTION

Smith, Wilber, and Cavitt, 2016



PERSONAL SOUND AMPLIFICATION PRODUCTS VS A

CONVENTIONAL HEARING AID FOR (SOFT) SPEECH

UNDERSTANDING IN NOISE. REED ET AL., 2017 JAMA

Soft Speech in Softer Noise



SO LET’S STICK WITH SIMILAR DEVICES: (HIGH END PSAP, 

ENTRY LEVEL HEARING AIDS, OTC) APPROXIMATE COST?

Approximately $350 - $500 dollars (direct to consumer or to a 

hearing healthcare professional in high volume). Current high end PSAPs and 

basic hearing aids already are similar with regards to costs (e.g. Smith, Wilber, 

and Cavitt, 2016).



ONE WAY TO “FIT” EACH DEVICE?

Patient purchases it over the internet or from a dispenser and 

either self-fits and self-adjusts or wears it “as is” 



ANOTHER WAY TO “FIT” EACH DEVICE?

Patient sees a hearing healthcare professional for a 

hearing assessment. An appropriate device is then 

selected and adjusted for the patients individual hearing 

loss using probe microphone techniques. Appropriate use 

counselling and training is provided.  



CONSIDERING SERVICE VERSUS PRODUCT

 Opinion - A large portion of the cost 
savings proposed for OTC hearing aids 
versus traditional hearing aids relates 
to professional services. 

 Therefore, true cost savings are highly 
dependent on eliminating service 
(Patient Decides (PD) OTC model), 
streamlining professional services 
(Limited Service (LS) model), and/or 
automating service delivery (ASD) 
model).



HEARING AID SERVICE MODELS: CONSIDERATIONS

 Is a patient decides (PD) model the most cost-effective when considering 

provision of hearing aids?

 “Cost-effectiveness” must weigh outcomes versus patient cost. 

 Research supports that, on-the-average, many patients can adequately 

self-fit (e.g. Wong, 2012).

 Research supports that a PD model can result in reasonable, average, 

outcomes for patients with mild-moderate hearing loss (e.g. Humes et 

al., 2017). 

 Is there a better alternative for at least a sub-set of these individuals? 



ASSUMPTIONS OF A PATIENT DECIDES MODEL: 

WHAT IF THEY ARE FALSE?



FOUR ASSUMPTIONS OF A COMPLETE PATIENT DECIDES MODEL

1. Patients can self-diagnose mild-moderate hearing loss.

 Doomsday scenarios – Too much hearing loss may limit benefit. Normal hearing may result in 

overamplification.

2. Patients can self-select the right instrument for them.

 Doomsday scenarios – Less than optimal outcome may result in general rejection of help. 

3. Patients can self adjust to the right amount of gain

 Doomsday scenario – Mis-adjustment may limit benefit or cause decrement. 

4. Patients can self orient to hearing aid use.

 Doomsday scenario – Patient can’t figure it out and abandons process.



ASSUMPTION #1: PATIENTS CAN SELF-DIAGNOSE MILD-

MODERATE HL (HUMES ET AL., 2016)

❑ Selected adults, ages 55–79 years, with mild-to-

moderate hearing loss. There were 188 eligible 

and 154 completed.

❑ 323 responded to recruitment – 41% were not 

eligible.

❑ Also, all patients were cognitively able to complete the 

study – what about those that are not?



INTERESTINGLY, THOSE CURRENTLY GETTING HEARING TESTS

SEEM TO MAINLY GO TO PROFESSIONALS (MARKET TRAK 10, 

HEARING REVIEW 2019)



ASSUMPTION #2: PATIENTS CAN SELF-SELECT THE RIGHT

INSTRUMENT FOR THEM Consider eartip/style 

selection and the 

effects on venting.

Occlusion Effect VS 

Low Frequency 

Audibility VS 

Comfort VS Sound 

Quality Effects: HHP 

understand these 

tradeoffs, do patients? 



ASSUMPTION #3: CAN ALL LISTENERS SELF-ADJUST

GAIN?

 Work with trainable hearing aids 

suggest a significant portion of 

individuals can not make 

reliable adjustments and one 

study suggested that up to 1/3 

of listeners prefer NAL-NL2 over 

their self adjusted setting (e.g. 

Keidser and Alamudi, 2013). 

 Not terrible, but perhaps things 

could be better optimized?

What drives adjustment?



ASSUMPTION #3: CAN ALL LISTENERS SELF-ADJUST GAIN?

 Our work suggests many 

individuals self-adjust 

PSAPs for sound quality 

which may limit benefit 

(e.g. no gain in frequencies 

where they have hearing 

loss, considerable gain at 

frequencies with normal 

hearing).
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ASSUMPTION #4: MANY OF OUR PATIENTS ARE ELDERLY - CAN

THEY SELF-ORIENT?

 Some data suggests self-
orientation with a good video 
can work well enough for many 
patients with normal cognitive 
function (e.g. Humes) et al. 

 Work at NAL has shown a 
significant portion of individuals 
with hearing loss had trouble 
with the process of self-fitting 
(Convery et al, 2019). 

 32% did not recognize a problem 
and failed; 63% who succeeded 
had help from a clinical assistant.

 Better options?



HOW COMFORTABLE ARE PATIENTS WITH TASKS REQUIRED IN ONE

OTC MODEL? (MARKET TRAK 10, HEARING REVIEW 2019)

N = 3,113
50%



ADDITIONAL CONSIDERATIONS: HOW IMPORTANT TO HAVE A

PROFESSIONAL SELECT, FIT AND PROGRAM THE HEARING DEVICE?

N = 800, healthyhearing.com



IMPORTANCE OF PROFESSIONAL SERVICES? CURRENT HA OWNERS

VERSUS NON-OWNERS (MARKET TRAK 10, HEARING REVIEW 2019)



AN INTERESTING FINDING RELATED TO PRICE: IMPLICATIONS FOR

SERVICE AND PRODUCT? (MARKET TRAK 10, HEARING REVIEW 2019)

Percent Satisfied!



A COMPLETE PD MODEL WILL LIKELY WORK FOR SOME, BUT..

 Definitely NOT for all!

 Even when limited to mild-moderate HL.

 At least some patients will require/prefer 

a full-service model provided by a 

professional.

 How much of this can be automated?

 For those that need more than PD, but 

may not need individualized services, 

can we provide a reasonable level of 

service that is much more cost effective? 



SOME EXPERIENCES WITH A LS MODEL – INITIAL VANDERBILT

MODEL (SIMILAR TO OTHERS, E.G. PALMER), MILD-MODERATE HL

❑A hearing aid brand/model was selected based on clinical 

opinion that average fit to target when a default 

“experienced first-fit” was selected was “pretty close to NAL-

NL2”. 

❑Hearing evaluation by a professional with explanation of 

results and counseling regarding hearing aid candidacy. 

❑Typically covered by insurance in US, but they still must get in. 



SOME EXPERIENCES WITH A LS MODEL – INITIAL VANDERBILT

MODEL (SIMILAR TO OTHERS, E.G. PALMER), MILD-MODERATE HL

❑Professional selects the appropriate eartip size, venting and 

length then performs a NAL-NL2 software “first-fit” using 

patients audiogram, (10 minutes). 

❑A paraprofessional then provides a basic orientation that 

includes changing batteries/recharging, insertion/removal, 

care, controls, safety (no longer than 20 minutes).

❑Follow-up services priced on an add-hoc basis – with option 

to move up to full services model. 



MAIN LIMITATIONS

• On average targets underfit 

(Agboola, 2018). 

• Time spent with professional 

post-hearing test was too 

long (10+ minutes).

• Fitting with patient present 

ties up equipment that could 

be used by others. 



UPDATED LIMITED SERVICES MODEL (CURRENTLY BEING EVALUATED IN

COMPARISON TO KIOSK BASED PD AND FULL-SERVICE MODELS – MULTI-

SITE COLLABORATION WITH YU-HSIANG WU, IOWA) 

❑Hearing evaluation by a professional with brief explanation 

of results and counseling regarding hearing aid candidacy. 

❑Based on the degree and configuration of hearing loss and 

listening needs the professional selects from four pre-

programmed prescriptions, level of technology*, and selects 

open or closed eartips (2 minutes). 

❑The prescription (e.g. “Gain Configuration B, Open”) is 

forwarded to a paraprofessional.



UPDATED LIMITED SERVICES MODEL (CURRENTLY BEING EVALUATED IN

COMPARISON TO KIOSK BASED PD AND FULL-SERVICE MODELS – MULTI-

SITE COLLABORATION WITH YU-HSIANG WU, IOWA) 

❑Based on ear size the paraprofessional selects the 

appropriate eartip size and length of receiver wire (using 

cardboard sizer tools) – (2 minutes).

❑The paraprofessional provides a basic orientation that 

includes changing batteries/recharging, insertion/removal, 

care, controls, safety (no longer than 20 minutes).

❑Limited follow-up services available (with option to move up 

to full services model). 



SOME BACKGROUND WORK: YU-HSIANG WU - PRESCRIPTIONS

• Four pre-programmed instruments will 

fit most!

• If ± 5 dB is considered as a good fit, 91% 

will be well fit.

• Can fit nearly 100% to this criteria with a 

user gain control.



SOME BACKGROUND WORK: ACCURATE FITTINGS

• The 8 prescriptions (A-D) X (open or closed), were saved into 

templates that can be used to program batches of instruments. 

• Pilot work on eight ears demonstrated that average fit to target is 

excellent. 

• More variability in the high frequency gain in the open fit due to variability in 

individual REUGs.

• More variability in the low frequency gain in the closed fit due to variability in 

individual vent effects



ADDITIONAL CONSIDERATIONS: SIGNIFICANT OTHERS

MATTER IN ANY PROFESSIONAL MODEL! 

 Significant relationship between attendance of significant other and 

hearing aid adoption rate
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EVEN MORE COMPELLING DATA FROM SINGH & LAUNER

(2016) FOR MILD AND MODERATE HL

 Hearing loss by significant other attendance - significantly significant

Those with 

mild loss who 

brought SO 

were 96% 

more likely 

(almost twice 

as likely) to 

adopt hearing 

aids!

Those with 

moderate loss 

who brought 

SO were 15% 

more likely to 

adopt hearing 

aids



WHAT THEY FOUND…

Return rates were not associated with age, gender, or 

significant other attendance status



MOVING FROM LS TO ASD (STILL PROVIDING LIMITED SERVICES)

• Use of an in-office Kiosk to automate the hearing evaluation 
and automate the prescription and venting selection.

• A camera and “virtual ruler” could be used to automate the 
selection of receiver wire size.

• If normal hearing thresholds are identified, ask a small sub-
set of questions and recommend from a small group of 
Hearables/PSAPs (e.g. normal hearing but trouble 
understanding speech in noise).

• If greater than moderate hearing loss is identified refer to a 
Hearing Healthcare provider (also this option is there 
throughout the process).



MOVING FROM LS TO ASD (STILL PROVIDING LIMITED SERVICES)

• Patient then purchases the device at the front desk

• Automated interactive orientation program at the Kiosk

• Option to receive live distance support from a professional.

• Follow-up services priced on an add-hoc basis – with option to 

move up to full services model. 



SKILL JOBS OF THE PAST: 

BUT I LIKE MAKING BARRELS! 

If you can automate a task, you 

should! 

Electroacoustic 

Evaluation of hearing 

aids used to require 

special training and took 

15 minutes!



HEARING AID RELATED SERVICES (POTENTIAL VALUE ADDED).

1. Hearing threshold evaluation

a. Listening needs assessment, advanced assessment

2. Hearing instrument model, style, vent selection

a. Individualized selection based on listening needs

3. Appropriate gain and output 
selection/adjustment

a. Individualized feature adjustment based on listening 
needs

4. Basic hearing aid use orientation and 
counselling

a. Follow-up services (fine tuning, advanced orientation, 
advanced feature use counselling, communication 
counselling and training, etc.) 

More time to provide individualized, 

patient-centered care for patients who 

want and need it (Coleman et al., 

Semin Hear. 2018 Feb; 39(1): 32–43).



PATIENTS BELIEVE FOLLOW-UP CARE IS IMPORTANT! 

HOW IMPORTANT DO YOU THINK FOLLOW-UP CARE IS TO OVERALL

SUCCESS WITH HEARING AIDS? (PLOTNICK AND DYBALA, 2017)

N = 800, healthyhearing.com



A FULL-SERVICE ASD SUPPORTED MODEL IN THE CLINIC?

• Schedule 3-5 patients to be in the office at the same time.

• Depending on patient needs/desire professional evaluation or 

use of an in-office Kiosk and assistants to automate the 

hearing evaluation and complete the hearing needs 

assessment (based on intake form). 

• Actual time hearing healthcare professional spends with the patient 

- 0 minutes for automated testing pateints

• Hearing healthcare professional then uses this information to 

select the most appropriate device based on listening needs.

• Actual time hearing healthcare professional spends ~ 3-5 minutes



A FULL-SERVICE ASD+ MODEL IN THE CLINIC?

• Hearing Healthcare Professional uses automatic ear depth 
and autoREMfit features to complete an individualized probe 
microphone fitting.  

• Actual time hearing healthcare professional spends ~ 4 minutes

• Hearing aid orientation begins with a strong video

• Actual time hearing healthcare professional spends ~ 0 minutes

• The majority of professional time spent on 
individualization of feature settings, advanced 
orientation, counselling, troubleshooting, etc.
• Patients fine-tuning and counselling is also supported by distance.  



OTHER CONSIDERATIONS FOR THIS POPULATION WITH

MILD-MODERATE HEARING LOSS? 

• Patient selection – who is most appropriate for LS/ASD 

model? 

• Pure self-selection? 

• Cognitive assessment used to bump patients into more full service? 

• “Importance of Services” survey to help direct model selection?



MILLION DOLLAR QUESTION…

 Some patients will likely not want to see a 
professional (True OTC). We will never see 
them in the future – and likely are seeing 
only a small percentage of them currently. 

 Some patients will likely perform well with 
a limited services model that provides 
some service and potentially better 
outcomes than a true OTC model. 
 Opinion: For this to work though, it can’t be 

priced too much higher than OTC.

 Some patients will likely perform well with 
a full-service model provided by a 
professional supported by considerable 
automation.

 Some patients will require/prefer an 
individualized full-service model provided 
by a professional.

The final balance is expected to 

depend on value added for 

professional services.

We need to provide LS, ASD 

and individualization very well 



ONE FINAL THOUGHT – ARE CURRENT HEARING AIDS

REALLY THAT EXPENSIVE? 

COST-BENEFIT ANALYSIS OF HEARING CARE SERVICES: 

WHAT IS IT WORTH TO MEDICARE? 

Willink A, Reed NS, Lin FR. J Am Geriatr Soc. 2019 Jan 14. doi: 

10.1111/jgs.15757. [Epub ahead of print]
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WHAT THEY DID AND FOUND…

▪ Compared Medicare expenditures for those wearing and not 

wearing hearing aids. 

▪ Estimated that 4.97 million use hearing health care services and 

3.12 million do not.

▪ Matched samples for age, sex, race, education, # of chronic 

conditions, presence of helper, activity level and self reported 

trouble hearing. 

▪ Per-person Medicare expenditures were approximately $2,500 

lower for those accessing hearing health services.  



WHY IS THIS IMPORTANT…

A note of caution: Even though the study is very well controlled – we do 

not know if those seeking hearing health care are in some way 

different (e.g. being more proactive about healthcare could have 

benefits).

 In addition, results rely on self reported use of hearing healthcare.

However, this study minimally suggests that Medicare coverage of 

hearing healthcare services may have a neutral or even a net-positive 

effect, rather than a net negative effect. 
60
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