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https://www.zuelligpharma.com/solutions/patientcare

https://www.audiologyengine.com/disruptive-forces-future-of-audiology



Essentially No Service-Related Metrics Exist…
Assume that Service Can be Measured by Treatment 
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Hougaard et al (2016) - EuroTrak
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Zelaya et al (2015)

9
9



Hearing Difficulty & Hearing Aid 
Rates by Age Group 

1% 1% 1% 1% 2% 3%
9%

14%

26%

3% 3% 5% 7%
11%

17%
22%

34%

62%

<18 years 18-24 25-34 35-44 45-54 55-64 65-74 75-84 85+

Hearing aids Hearing difficulty

Age Group: 34 and under 35-64 65+

Adoption Rates: 31% 20% 40%

(n=13,018 individuals) 
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Greater the Impaired Hearing, 
Higher the Adoption Rate

15% 17% 27%
40%

53%
73%

85% 83% 73%
60%

47%
27%

No Hearing aid
Hearing aid

Degree of hearing 
impairment low high

Sample size 1,773 1,772 1,745 1,730 1,823 1,666

% Female 40% 43% 44% 47% 47% 56%

Age (median) 51 years 60 years 63 years 65 years 66 years 73 years

Top 50% hearing impairment

6-tiles of equal size

EuroTrak pooled data GER, FRA, UK, 2009, 2012, 2015.
HA-non-owner, n=6,168 
HA-owner, n=4,341
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Abrams & Kihm (2015)

(2018)
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Amlani (2015)

n = 851
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Impossible Trident
D.H. Schuster (1964)



Top 10 Reasons for 
Hearing Aid Non-

Adoption by Impaired 
Listeners in Top 50%

EuroTrak data pooled from GER, FRA, UK
N by year = 716/713/603 15
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Systematic Reviews
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Models/Theories of Health Behavior

Sweeney (2009)
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Example 
Precontemplation - I am not 
ready for hearing aids at this 
time.

Contemplation  - I have been 
thinking that I might need 
hearing aids. 

Preparation  - I have started to 
seek information about hearing 
aids.

Action  - I am ready to get 
hearing aids if they are 
recommended. 

Maintenance  - I am comfortable 
with the idea of wearing hearing 
aids. 

Transtheoretical Model
Prochaska et al. (1983) J Consult Clin Psychol
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Transtheoretical Model – Literature Review

• Milstein & Weinstein (2002, J Acad Rehab Audiol)
• Obtained hearing screening results and stage of change responses in 147 older adults  
• Prior to the screening, 76% of the participants rated themselves as either 

precontemplative or contemplative
• Respondents then provided stage of change responses after participating in a hearing 

screening, with no significant change in stage response

• Laplante-Lévesque et al (2013, Ear Hear)
• Participants who reported a lower stage of change (i.e., precontemplation) were those with 

milder hearing losses, and these individuals were less likely to use intervention and report 
successful outcomes

• Laplante-Lévesque et al (2015, Ear Hear)
• Evaluated the stage of change in 224 adults who failed an online hearing screening 
• Results revealed that 88% of the participants were either in the preparation or 

contemplation stages of change, while 12% reported being in the preparation or action 
stage 20
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Health Belief Model
Rosenstock et al. (1974) Health Educ Monogr

Perceived Susceptibility – Perceived risk of acquiring the medical 
condition
Perceived Severity – Degree to which condition affects 
medically/socially
Perceived Benefits – Intervention will yield a desired outcome
Perceived Barriers – Internal/external obstacles to overcome 

Threat - Low risk for developing hearing loss, increase to engage in risky 
behavior; high risk for developing hearing loss, decrease in risky behavior

Cue – prompt for action (e.g., interventional audiology, appt card 
reminders)
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Health Belief Model – Literature Review

• van de Brink et al (1996, Brit J Audiol)
• Assessed Relationship between attitudes and help-seeking behaviors (n = 624)
• 41% wore hearing aids, 26% sought out intervention/no uptake, 27% had yet to seek out 

intervention
• Survey assessed (1) perceived severity of decreased audibility, (2) perceived benefits of 

hearing aids, (3) perceived barriers related to cost, and (4) cues to action stemming from 
perceived social norms.
• Adopted hearing aids reported higher scores on perceived severity, perceived benefits, and cues to 

action
• Intermediate scores for these constructs for those who had had sought out intervention
• lowest scores reported by participants who had yet to seek out intervention for impaired hearing 

sensitivity
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Health Belief Model – Literature Review

• Saunders et al (2013)
• Developed HBQ with six constructs that measure hearing health behaviors

• (1) perceived susceptibility to acquiring hearing loss, (2) perceived severity of hearing loss both 
medically and socially, (3) perceived benefits from intervention, (4) perceived barriers to overcome 
for intervention to be successful, (5) perceived self-efficacy, and (6) internal (e.g., symptoms of a 
health problem) and external (e.g., mass media information) cues to action

• Help seekers demonstrated higher perceived susceptibility, lower perceived barriers, and 
higher cues to action than non-help seekers 

• Hearing aid adopters perceived an increased susceptible to hearing loss, while perceiving 
more benefits and fewer barriers to action, and were provided more cues to action compared 
to those who had not adopted amplification technology. 

• Hearing aid users perceived an increase in severity of the health condition, perceived fewer 
barriers, increased self-efficacy, and had encountered more cues to action than participants 
who did not use hearing aids regularly
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Precede-Proceed Model (Green & Krueter, 1999) COM-B (Barker et al, 2017)
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What if…listeners did not view decreased hearing 
sensitivity as a medical condition, but as a 

consumer decision?

(i.e., not a change in behavior, but the need  for a 
strategy to overcome a state)
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Need Recognition

Search

Pre-Purchase 
Evaluation of 
Alternatives

Purchase

Consumption

Post-Consumption
Evaluation

Divestment

Dissatisfaction Satisfaction

Memory

Exposure

Attention

Comprehension

Acceptance

Retention

Stimuli

External Search

Environmental 
Influences

Individual 
Differences

Input Process Information Process Decision-Making Process Variables Influencing the 
Decision-Making Process

Internal 
Search

Desired vs. Actual 
State

Consumer Decision Model (Blackwell et al, 2001)…Consumer Behavior (Book)
Amlani (2015)…Seminars in Hearing 28



Desired State Actual State

Nature of Discrepancy

Desired State = 
Actual State

Satisfaction

Desired State > 
Actual State

Desired State < 
Actual State

Need Recognition

Motivation
-Involvement
-Needs
-Perceived Risk
-Attitude

Ability
-Knowledge and 
experience
-Cognitive Style
-Intelligence, education, 
and age
-Financial

Opportunity
-Time
-Information

Need Recognition 29



CDM
• A neo-behavioral approach (i.e., considers, unobservable, internal behaviors)  that attempts 

to describe an individual’s psychological and cognitive emphasis toward a stimulus, called a 
stimulus-organism-response (SOR) approach

Stimulus Organism

Yes

No

Internal
(e.g., attitude, 

emotions, 
motivation)

External
(e.g., culture, 
family, social)

Response
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Stimulus Organism

Yes

No

Internal
(e.g., attitude, 

emotions, 
motivation)

External
(e.g., culture, 
family, social)

Response

NEED RECOGNITION
Desired vs Actual State
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Consumer Decision Model - Methodology

•1273 adult listeners completed online questioning
• Females = 903 (Mean = 58.0 years; SD = 6.1)
• Males = 370 (Mean = 62.2 years; SD = 5.5)

•Survey open from October 2015 – December 2016
•Participants completed the survey twice: 
• Pre-appointment = desired (i.e., what was expected) 

• Survey requested to be taken within 14 days of appointment (Mean = 7.6, SD = 3.8)
• Post-appointment  = actual (i.e., what was received)

• Survey requested to be taken within 14 days of appointment (Mean = 3.3, SD = 2.1)
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Methodology

• 1273 adult listeners completed online 
questioning
• Provider seen:
• Audiologist (n = 618)
• Hearing Instrument Specialist (n = 573)
• Unknown (n = 142)

• Survey Based on Total Utility
• Responses scored from 1-10 (integers)
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Q1. In your opinion, hearing healthcare is best classified under the 
heading of (a) medical, (b) rehabilitation, or (c) consumer 
electronics?

34

Provider Seen Sample Size (n) Interest in Amplification
Medical 142 95

Rehabilitation 389 187
Consumer Electronics 87 72
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Factors
Competency

Confidentiality
Empathy

Needed Care
Patient-Provider 
Communication

Respect
Shared-Decision Making

Trust



Final Q: Based on your hearing awareness perception, are you 
considering the need to use hearing aids? 
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Medical 
(n = 142)
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Pre Post
n = 142 n = 50

Amp = 95 Amp = 36

ImportantLess Important
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Pre Post
n = 142 n = 92

Amp = 95 Amp = 7

ImportantLess Important



Rehab
(n = 389)
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Pre Post
n = 389 n = 173

Amp = 187 Amp = 29

ImportantLess Important
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Pre Post
n = 389 n = 216

Amp = 187 Amp = 5

ImportantLess Important



Consumer 
Electronics

(n = 87)
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Pre Post
n = 87 n = 64

Amp = 72 Amp = 49

ImportantLess Important



45

Pre Post
n = 87 n = 23

Amp = 72 Amp = 11

ImportantLess Important



Summary

• Patient’s have a predisposed perception about the professional 
and the supply-chain model

• Increased patient perception for provider services
• Supports model for traditional hearing aid delivery

• Reduced patient perception for provider services
• Supports model for alternative/D2C technology delivery
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Abrams & Kihm (2015)



Willingness-to-Pay

Amlani et al (2016)
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Purchasing trends based on 
perceived value, NOT price

http://hearinghealthmatters.org/waynesworld/2017/otc-hearing-aids-psaps/
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Satisfaction
Group Uptake Undecided 

(i.e., Benefit)

AB 81% 1.9%

CD 56% 17.6%

P 36% 38%
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Assurance Game
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Amlani et al (unpublished) 54



Centipede Game

Frackiewicz (2015)
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Audiology Practice and Centipede Game 
(n = 169 patients, 2 private practices and 

1 university-based clinic that utilize bundling pricing)

N = 91 (54.1%)

N = 48 (28.6%)

N = 30 (17.8%)

Satisfaction = 52.2%
(2,0)

Satisfaction = 77.6%
(1,3)

Satisfaction = 30.3%
(6,4)

1 visit

2-3 visits

> 4 visits
56



Putting It All Together…

• At this time, it does not appear that a health-behavior model 
captures patient perceptions adequately in hearing behavior
• New models are being developed

• Consumer Decision Model is a tool that could be used to assess 
patient behavior at the initial stage (i.e., need recognition) of 
provider-patient interaction

• Some providers must be cognizant of their service delivery as it 
influences
• Patient’s lens towards the profession
• Adoption of audiological services and amplification technologies
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