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Hearing loss as a global public health concern

• 1 billion affected worldwide by 20501

• 750 billion dollars of global economic burden2

• 1.6 billion people in the 65+ demographic by 20503

• 83.7 million Americans 65+ by 20504

• 33% of those between 65 and 745

• 50% of those 75 and over5
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Efforts in affordability and accessibility

• National Institute on Deafness and Other Communication 
Disorders (NIDCD) working group (2009)6

• Patient Protection and Affordable Care Act (2010)7

• Medicare Access and CHIP Reauthorization Act (2015)8

• President’s Council of Advisors on Science and 
Technology (2015)9

• National Academies of Sciences, Engineering, and 
Medicine (NASEM, 2016)10

• Food and Drug Reauthorization and Over-the-Counter 
(OTC) Hearing Aid Act (2017)11
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Context of poor uptake and utilization

• Uptake rates

• Great Britain—35%12

• Australia—20%13

• United States—14 to 33%14-15

• Utilization: up to 30% of owners never use their devices16-19

*national healthcare programs provide hearing aids at no cost
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General definitions of affordability

• Policy makers
• Can a household afford a minimum quantity of the under-

consumed good?

• Is the good foregone because of an inability to pay?

• Economists
• Does purchase of the good impose unreasonable burden on 

income?

• Would the purchase cause the household to fall under some 
poverty or living standard?
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Healthcare definitions of affordability

• NASEM10

• Is the good reasonably priced based on consumer’s ability to 
pay (i.e., income)?

• World Health Organization (WHO)
• Is the cost of the good more than 3% of the per capita gross 

national product?25-26

~$1740 in US in 2018

• Patient Protection and Affordable Care Act (2010)7

• Is the price of health insurance >8% of annual income?
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Economic big data

•Income
•Expenditures on basic needs 
(food, housing, etc.)

•Healthcare expenditures 
(insurance, drugs, etc.)

•Hearing aid expenditures
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Affordability analyses

• Options are limited

• Uncommon in developed countries

• Enter the work of Niëns and colleagues (2012)27

• Catastrophic approach: purchase price as a proportion of 
annual income (e.g., 5%, 10%, 15%)

• Impoverishment approach
• Pre-purchase  and post-purchase prevalence of impoverishment

• Difference of prevalence (degree of change)

• Combination approach
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Application to hearing healthcare

American Community Survey (ACS)28

• 3.5 million individuals

• Income and demographics

• Hearing, vision, cognition, mobility, and self-care added in 2008
• “Is this person deaf or does he/she have serious difficulty hearing?”

• Self-report underestimates prevalence of hearing loss 
3.5%29, 5-9%30

• Representative sample of people with significant, self-reported hearing 
difficulty
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Study aims

• To conduct catastrophic and impoverishment economic 
analyses using data from the ACS to determine what proportion 
of Americans ≥ 18 years old would face financial hardship as a 
result of the purchase

• To determine how affordability varies by price, self-reported 
hearing status, race, age, gender, geographic location, and 
educational attainment

Jilla 2018 14

Methods

• ACS 2016 data
• Catastrophic (3%*, 5%, and 10% of annual income)
• Impoverishment (1.0*, 1.3, and 1.5 times US Federal Poverty 

Level)
• Minimum acceptable quantity of the good = one hearing aid
• Price points23

• $250, $500 to $3500 in $500 increments

• $2363 (overall average)*

*reference values
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Methods (continued)
Logistic regression
• Self-reported hearing problem (yes, no*)
• Gender (male*, female)
• Race (Asian, Black, Hispanic, White*, Mixed/Other)-mutually 

exclusive
• Age (18 to 64 years*, 65 and over)
• Geographic region (Midwest, Northeast*, South, West)
• Educational attainment (less than high school diploma, high school 

graduate/GED, some college or vocational school, college or 
vocational degree, and graduate degree*)

*reference values
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WARNING!

The results you are about to see…

• Poverty for the year

• Thresholds must be cited

• One hearing aid

• Hypothetical purchase
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Results

• 2,348,374 respondents from the ACS (2016)

• 132,537 (5.6%) with self-reported hearing difficulty

• 6% did not provide income data (Cohen’s d)
• More likely to be ages 18 to 25 (0.73)

• Black (0.32)

• Male (0.23)

• Less than high school degree (0.25)

Jilla 2018 18
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Descriptive Statistics
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Catastrophic expense as % of HI
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Impoverishment (Ipost) as % of TOTAL
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Impoverishment (Ipost) as % of HI
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Catastrophic expense as % of TOTAL
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Impoverishment (Ipost) as % of HI
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Logistic Regression
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Catastrophic Results ($2,363)

Hearing 
Problem

Age Gender Race Education Geographic 
Region

No
---

18 to 64
---

Male
---

White
---

Grad. Degree
---

Northeast
---

Yes
OR = 1.345***

65+
OR = 1.878***

Female
OR = 1.225***

Black
OR = 1.799***

Bach. Degree
OR = 1.701***

Midwest
OR = 1.388***

Asian
OR = 0.849***

Some college
OR = 3.805***

West
OR = 1.162***

Hispanic
OR = 1.552***

HS/GED
OR = 5.368***

South
OR = 1.363***

Other/Mixed
OR = 1.429***

Less than HS
OR = 8.787***

*** p<0.01 3% annual 
income
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Catastrophic Results ($250)

Hearing 
Problem

Age Gender Race Education Geographic 
Region

No
---

18 to 64
---

Male
---

White
---

Grad. Degree
---

Northeast
---

Yes
OR = 1.127***

65+
OR = 0.579***

Female
OR = 1.257***

Black
OR = 1.813***

Bach. Degree
OR = 1.496***

Midwest
OR = 1.070***

Asian
OR = 1.387***

Some college
OR = 2.981***

West
OR = 1.149***

Hispanic
OR = 1.106***

HS/GED
OR = 3.075***

South
OR = 1.129***

Other/Mixed
OR = 1.787***

Less than HS
OR = 4.898***

*** p<0.01 3% annual 
income
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Impoverishment Results ($2,363)

Hearing 
Problem

Age Gender Race Education Geographic 
Region

No
---

18 to 64
---

Male
---

White
---

Grad. Degree
---

Northeast
---

Yes
OR = 1.255***

65+
OR = 0.732***

Female
OR = 1.355***

Black
OR = 2.017***

Bach. Degree
OR = 1.681***

Midwest
OR = 1.097***

Asian
OR = 1.237***

Some college
OR = 4.113***

West
OR = 1.172***

Hispanic
OR = 1.473***

HS/GED
OR = 5.381***

South
OR = 1.203***

Other/Mixed
OR = 1.871***

Less than HS
OR = 
11.272***

*** p<0.01 1.0 FPL
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Impoverishment Results ($250)

Hearing 
Problem

Age Gender Race Education Geographic 
Region

No
---

18 to 64
---

Male
---

White
---

Grad. Degree
---

Northeast
---

Yes
OR = 1.219***

65+
OR = 0.633***

Female
OR = 1.348***

Black
OR = 2.013***

Bach. Degree
OR = 1.643***

Midwest
OR = 1.085***

Asian
OR = 1.260***

Some college
OR = 3.987***

West
OR = 1.172***

Hispanic
OR = 1.472***

HS/GED
OR = 5.078***

South
OR = 1.187***

Other/Mixed
OR = 1.890***

Less than HS
OR = 
10.780***

*** p<0.01 1.0 FPL
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Catastrophic Results ($2363) HI ONLY

Age Gender Race Education Geographic 
Region

18 to 64
---

Male
---

White
---

Grad. Degree
---

Northeast
---

65+
OR = 1.629***

Female
OR = 1.339***

Black
OR = 1.465***

Bach. Degree
OR = 1.565***

Midwest
OR = 1.395***

Asian
OR = 0.495***

Some college
OR = 3.420***

West
OR = 1.048**

Hispanic
OR = 1.171***

HS/GED
OR = 4.879***

South
OR = 1.245***

Other/Mixed
OR = 1.507***

Less than HS
OR = 8.055***

*** p<0.01 ** p<0.05
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Impoverishment Results ($2363) HI ONLY

Age Gender Race Education Geographic 
Region

18 to 64
---

Male
---

White
---

Grad. Degree
---

Northeast
---

65+
OR = 0.571***

Female
OR = 1.709***

Black
OR = 1.999***

Bach. Degree
OR = 1.253***

Midwest
OR = 1.045

Asian
OR = 1.306***

Some college
OR = 2.358***

West
OR = 1.076***

Hispanic
OR = 1.550***

HS/GED
OR = 3.182***

South
OR = 1.199***

Other/Mixed
OR = 1.991***

Less than HS
OR = 6.578***

*** p<0.01
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Limitations (Underestimations)

• Self-reported hearing loss prevalence in the ACS is low

• One hearing aid, not two

• Missing income data from groups that earn lower 
income on average (i.e., younger, black, less than a 
high school degree)
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Discussion & Conclusions

• WHO (3%, catastrophic, 
$2363)

• 61% of all Americans
• 68% of HI

• Choice of threshold (10%)
• 20% of all Americans
• 25% of HI

• Comparisons of prevalence
• Hearing loss (~13%)
• Type 2 diabetes (~10%)

• Groups at highest risk
• Age, race, educational 

attainment

• Future use to inform policy for 
insurance coverage, third-
party payers, and product 
development in hearing 
healthcare

• Implications for patient-
centered care
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Future research

Willingness to pay & predictors of willingness to pay

• Hearing aids

• OTC devices

• Hearing aid services

Jilla 2018 37

Acknowledgements

• Carole E. Johnson, PhD., Au.D.

• Nick Huntington-Klein, Ph.D.

• Catherine Palmer, Ph.D.

• Andrew John, Ph.D.

• Mary Hudson, Ph.D.

• Ying Zhang, M.D., Ph.D.

• Academy of Rehabilitative 
Audiology

• HERO Laboratory

Jilla 2018 38

An Economic Analysis of 
Hearing Aid Affordability 

in the United States 
Using Big Data

Anna Marie Jilla, Au.D.

Hearing Evaluation, Rehabilitation, and Outcomes (HERO) Laboratory
University of Oklahoma Health Sciences Center

Herbert J. Oyer Award Recipient 2018

Jilla 2018 39

References (1 of 3)
1. World Health Organization. (2018). Deafness and hearing loss fact sheet. Retrieved from 

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

2. Graydon, K., Waterworth, C., Miller H., et al. (2018). Global burden of hearing impairment and ear disease. J Laryngol Otol. Advance 
online publication. doi: 10.1017/S0022215118001275

3. He, W., Goodkind, D., Kowal, P. (2016, March 28). An aging world: 2015. Retrieved from https://www.nih.gov/news-events/news-
releases/worlds-older-population-grows-dramatically

4. Ortman, J. M., Velkoff, V. A. (2014). An Aging Nation: The older population in the United States. Retrieved from: 
https://www.census.gov/prod/2014pubs/p25-1140.pdf

5. National Institute on Deafness and Other Communication Disorders. (2018, July 17). Hearing loss and older adults. Retrieved from 
https://www.nidcd.nih.gov/health/hearing-loss-older-adults

6. Donahue, A., Dubno, J. R., Beck, L. (2010). Accessible and affordable hearing health care for adults with mild to moderate hearing 
loss. Ear Hear, 31, 2-6.

7. Government Publishing Office. (2010, March 23). Patient Protection and Affordable Care Act, Public Law 111–148. Retrieved from 
https://www.gpo.gov/fdsys/pkg/PLAW-111publ148/pdf/PLAW-111publ148.pdf

8. United States Congress. (2015, April 16). Medicare Access and Children’s Health Insurance Program Reauthorization Act of 2015, 
Public Law 114–10. Retrieved from https://www.congress.gov/114/plaws/publ10/PLAW-114publ10.pdf

9. President’s Council of Advisors on Science and Technology. (2015, October). Letter to the President. Retrieved from 
https://obamawhitehouse.archives.gov/sites/default/files/microsites/ostp/PCAST/pcast_hearing_tech_letterreport_final.pdf.

10. National Academies of Sciences, Engineering, and Medicine. (2016). Hearing health care for adults: Priorities for improving access 
and affordability. Washington D.C.: National Academies Press.

Jilla 2018 40

References (2 of 3)
11. United States Congress. (2017, August 18). FDA Reauthorization Act of 2017, Public Law 115-52. Retrieved from 

https://www.congress.gov/115/plaws/publ52/PLAW-115publ52.pdf

12. Ear Foundation. (2011). The Latest Hearing Technologies: Uptake and Evaluation, Confidential Report for National Health Service 
Innovations. Retrieved from www.earfoundation.org.uk/files/download/477

13. Access Economics. (2006). Listen hear!: The economic impact and cost of hearing loss in Australia. Cooperative Research Centre for 
Cochlear Implant and Hearing Aid Innovation and Victorian Deaf Society. Retrieved from https://hearingpro.com.au/wp-
content/uploads/2016/08/Listen-Hear-The-economic-impact-of-hearing-loss-in-Australia.pdf

14. Chien, W., Lin, F. R. (2012). Prevalence of hearing aid use among older adults in the United States. Arch Intern Med 172, 292-293.

15. Bainbridge, K. E., Ranamchandran. V. (2014). Hearing aid use among older U.S. adults: The National Health and Nutrition 
Examination Survey, 2005-2006 and 2009-2010. Ear Hear, 35, 289-294. 

16. Bertoli, S., Staehelin, K., Zemp, E., et al. (2009). Survey on hearing aid use and satisfaction in Switzerland and their determinants. Int
J Audiol, 48, 183-195.

17. Hartley, D., Rochtchina, E., Newall, P., et al. (2010). Use of hearing aid and assistive listening devices in an older Australian 
population. J Am Acad Audiol, 21, 642-653.

18. Kaplan-Neeman, R., Muchnik, C., Hildesheimer, M., et al. (2012). Hearing aid satisfaction and use in the Advanced Digital Era. 
Laryngoscope, 122, 2039-2036.

19. Laplante-Lévesque, A., Nielsen, C., Jensen, L. D., et al. (2014). Patterns of hearing aid usage predict hearing aid use amount (data 
logged and self-reported) and overreport. J Am Acad Audiol, 25, 187-198.

20. Kochkin, S. (1992). Would lower retail prices grow the market? Hearing Journal, 45, 33-38. 

Jilla 2018 41

References (3 of 3)
21. Kochkin, S. (2005). Hearing loss population tops 31 million people. Hear Rev, 12, 16-29. Retrieved from 

http://www.betterhearing.org/sites/default/files/hearingpedia-resources/M7_Hearing_loss_trends_2005.pdf

22. Kochkin, S. (2009). MarkeTrak VII: 25-year trends in the hearing health market. Hear Rev. Retrieved from 
http://www.betterhearing.org/sites/default/files/hearingpedia-
resources/MarkeTrak%20VIII%2025%20year%20trends%20in%20the%20hearing%20health%20market.pdf

23. Strom, K. E. (2014). HR 2013 hearing aid dispenser survey: dispensing in the age of internet and big box retailers. Hear Rev, 21,
22‐28. Retrieved from 
http://www.hearingreview.com/2014/04/hr‐2013‐hearing‐aid‐dispensersurvey‐dispensing‐age‐internet‐big‐box‐retailers‐comparison‐pr
esent‐past‐key‐business‐indicators‐dispensing‐offices/

24. Bailey, A. (2018, June 20). Hearing aid prices survey. Retrieved from https://www.hearingtracker.com/hearing-aid-prices-survey

25. Brouillette, R. (2008). Rehabilitation of hearing loss: challenges and opportunities in developing countries. In B. McPherson & R. 
Brouillette (Eds.), Audiology in developing countries (pp. 141-154). New York, NY: Nova Science.

26. McPherson, B. (2007, November 8-9). Challenges to current practice: Ensuring equity of access and equity of outcome. Paper 
presented at World Health Organization/World Wide Hearing Fifth Workshop on the Provision of Hearing Aids and Services for 
Developing Countries, Geneva, Switzerland.

27. Niëns, L. M., van de Poel, E., Cameron, A., et al. (2012). Practical measurement of affordability: an application to medicines. Bull 
World Health Organ, 90, 219-227.

28. United States Census Bureau. (2018). American Community Survey. Retrieved from https://www.census.gov/programs-surveys/acs/. 

29. Brault, M. W. (2009). Review of Changes to the Measurement of Disability in the 2009 American Community Survey. Retrieved from  
https://www.census.gov/content/dam/Census/library/working-papers/2009/demo/2008acs-disability.pdf

30. Ikeda, N., Murray, C. J. L., Salomon, J. A. (2009). Tracking population health based on self-reported impairments: Trends in the
prevalence of hearing loss in US Adults, 1976-2006. Am J Epidemiol, 170, 80-87.

Jilla 2018 42



Academy of Rehabilitative Audiology Institute 
Sheraton Pittsburgh Hotel at Station Square 

Anna Marie Jilla, Au.D. 
September 25, 2018 

An Economic Analysis of Hearing Aid Affordability in the United States Using Big Data 
 
Outline 
 
I. Context of affordability and accessibility in hearing healthcare 

II. Measuring affordability in healthcare 

III. Application to hearing healthcare 

A. Hearing, vision, cognition, mobility, self-care added to ACS in 2008 

B. “Is this person deaf or does he/she have serious difficulty hearing?” (yes/no) 

IV. Study aims 

A. Catastrophic and impoverishment economic analyses of Americans ≥ 18 years old using the ACS 2016 data 

B. Price, self-reported hearing status, race, age, gender, geographic location, and educational attainment 

V. Methods (Niëns et al, 2012) 

A. Catastrophic (3%*, 5%, 10% of annual income) 

B. Impoverishment (1.0*, 1.3, 1.5 times the US federal poverty level) 

VI. Results 

A. Descriptives 

1. Catastrophic (3%)—At a current average selling price of $2363, 61% of Americans would experience a 

catastrophic medical expense if forced to purchase one hearing aid. Among those with self-reported 

hearing impairment, 68% would experience financial catastrophe. 

2. Impoverishment (1.0 US FPL)—2.3% of Americans would enter impoverishment for the year as a result of 

hearing aid purchase. 3.9% of Americans with self-reported hearing loss would fall below the poverty level 

for the year if forced to purchase one hearing aid. These numbers are in addition to those already at the 

poverty level (11.8% and 12.7% overall and among hearing impaired, respectively). 

B. Logistic regression 

1. Those with hearing impairment were consistently at higher risk for hearing aid affordability issues, 

regardless of analysis or price point, type of analysis, or threshold of unreasonable burden. 

2. Catastrophic—At an average selling price of $2363, African-Americans and those 65 and older are at a 1.8 

and 1.9 fold risk for experiencing catastrophic expenditure, respectively. Educational attainment revealed 

the largest disparities for those not having a college degree at a 3 to 9 fold risk for affordability issues 

(ORs: less than high school = 8.8, HS/GED = 5.4, some college = 3.8).  

3. Impoverishment—Those younger than 65 were at higher risk of impoverishment, regardless of price 

point. The largest disparities were among African-Americans (OR=2.0) and those with less than a college 

degree (ORs: less than high school = 11.3, HS/GED = 5.4, some college = 4.1). 

VII. Conclusions and discussion  

REMINDERS: 
 Cite your thresholds 
 Poverty for the year 
 One hearing aid 
 Hypothetical purchase 
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