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“Resident of the Month”
“B.B.”

 
is an 88 resident of an ALF. She’s 

not “hearing as good as I used to”
 

and 
has difficulty understanding her 
tablemates at mealtime and she says 
the woman who occupies the room next

 to hers complains that 
she keeps the TV too

 loud
She just wants to enjoy

 life again



B.B.’s Audiologic 
Challenges

Peripheral hearing impairment
Higher level auditory processing

Temporal processing
Frequency resolution

Working memory
Resource allocation
Visual impairment
Cognitive decline
Motor decline
Divided attention

Speech understanding in multiple talker environments



The Clinician’s Challenge
To select the appropriate tools to 
measure the effectiveness of B.B.’s 
audiologic rehabilitation treatment plan 
from B.B.’s perspective 
i.e. outcome measures



How do we decide which 
measure to use?

A suggested approach:
Determine specific treatment goal(s)
Determine which outcome domain(s) are 
most appropriately matched to the goal(s)
Determine which specific measure(s) are 
most appropriate for addressing the domains 
of interest



Determining treatment goals
 (income measures)

Why are you here?
motivation

What’s important to you?
prioritization

What do you expect?
expectation



Jacobson GP, Newman CW, Fabry DA, Sandridge SA. J Am Acad Audiol. 2001 
Mar;12(3):128-41; 





http://www.memphis.edu/ausp/harl/downloads/ECHOplot.pdf



H. Dillon (NAL) et al

H. Dillon (NAL) et al

I want to be able to understand my tablemates
I want to able to hear and understand the TV at 
a volume that won’t bother the woman next door
I want to enjoy life again
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How do we decide which 
measure to use?

A suggested approach:
Determine specific treatment goal(s)
Determine which outcome domain(s) are 
most appropriately matched to the goal(s)
Determine which specific measure(s) are 
most appropriate for addressing the domains 
of interest



World Health Organization’sWorld Health Organization’s

ICFICF

www.who.int/classification/icfwww.who.int/classification/icf

International Classification of 
Functioning, Disability & Health  

International Classification of 
Functioning, Disability & Health
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An Outcomes Taxonomy An Outcomes Taxonomy 
for Audiologyfor Audiology

Domain: Impairment
Objective

Examples: AI/SII, REAR

Domain: Activity & Participation
Subjective or Patient-Centered
APHAB, HHIE, COSI, GHABP

Health Status (profiles)
Disease Specific: HHIE, IOI-HA, ADPI

Generic: MOS SF-36, SIP WHO-DAS II

Multiattribute Preferences
HUI3

Patient Preference (utilities)
Standard Gamble, Time Trade-Off,

Visual Analog Scale

Domain: HRQoL

Health Status or Patient Preverence

Outcome Measures

Usage & Satisfaction



Outcome Domains
Impairment
Activity/Participation Benefit
Quality of life
Device usage
Satisfaction
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Plot of the Reported Benefit score from the Glasgow Hearing 
Aid Benefit Profile & 95% CI as a function of improvement in 
SII after control for impairment level



Impairment Activity
/Participation

HRQoL Usage Satisfaction Ease of 
Use

Probe
Tube

APHAB

HHIE

SSQ

COSI

WHO-
 DAS 

SADL

GHABP

IOI-HA



Application for the Elderly
The verification of audibility is a quick, 
easily tolerated, and effective outcome 
measure in the impairment domain
While improved audibility does not 
guarantee improved intelligibility, the 
absence of audibility guarantees the 
absence of improved intelligibility 



Outcome Domains
Impairment
Activity/Participation Benefit
Quality of life
Device usage
Satisfaction
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Subjective 
(Patient-Centered) Measures

Assess benefit/communication effectiveness 
across many environments and situations



Abbreviated Profile of Hearing Aid 
Benefit (Cox & Alexander, 1995)

Four subscales (examples of items):
Ease of communication 

When I am in a small office interview or answering 
questions, I have difficulty following the conversation.

Reverberation
When I am talking with someone across a large empty 
room I understand the words. 

Background noise
When I am in a crowded grocery store talking with the 
cashier I can follow the conversation.

Aversiveness
Traffic noises are too loud.



http://www.memphis.edu/ausp/harl/downloads/AP95NORM.pdf



http://www.memphis.edu/ausp/harl/downloads/AP2005NORM.pdf
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Hearing Handicap Inventory for the 
Elderly (HHIE; Ventry & Winstein, 1983)

Assesses psycho-social impact of hearing 
loss
25 items provides a Total score, and Social 
and Emotional scores

Yes    No   Sometimes
1. Does a hearing problem        ___   ___        ___
cause you to feel embarrassed
when you meet new people?

Assesses psycho-social impact of hearing 
loss
25 items provides a Total score, and Social 
and Emotional scores

Yes    No   Sometimes
1. Does a hearing problem        ___   ___        ___
cause you to feel embarrassed
when you meet new people?



Impairment Activity
/Participation

HRQoL Usage Satisfaction Ease of 
Use

Probe
Tube

APHAB

HHIE

SSQ

COSI

WHO-
 DAS 

SADL

GHABP

IOI-HA



Speech, Spatial and Qualities of 
Hearing Scale (SSQ; Gatehouse & Noble, 
2004)

43-item questionnaire organized into 3 
categories:



Gatehouse S. & Noble W. (2004). The Speech, Spatial and Qualities of Hearing Scale 
(SSQ), Int J Audiol 43(2):85-89.

Speech…



Spatial…



Qualities…
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Client Oriented Scale of 
Improvement 
(COSI; Dillon & Ginis, 1997)

Patient-constructed, self-report questionnaire
Eliminates some of the disadvantages of 
standardized measures
Encourages clinician and patient to be specific
Encourages realistic expectations
Identifies need for alternative technology



H. Dillon (NAL) et al

H. Dillon (NAL) et al

I want to be able to understand my tablemates

I want to able to hear and understand the TV at 
a volume that’

 
won’t bother the woman next door

I want to enjoy life again

-1 0 1 2 3

1+ 2+ 2

3
= 1.7

4

5

16
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Application for the Elderly
Standardized measures (e.g. HHIE, 
APHAB) may not reveal importance or 
priority of needs and may be too 
complex (length, reading level)
COSI can be the most “ecologically 
valid” but must be very specific – where, 
when, with whom, how often, how 
important



Outcome Domains
Impairment
Activity/Participation Benefit
Quality of life
Device usage
Satisfaction



Health-Related Quality of Life 
(HRQoL)

The impact of a disease, injury, treatment or 
policy on the individual’s:

Functional states (physical, social, role, and 
psychological)
Self perception (which is related to individual values 
and preferences)
Societal and familial opportunities

(NIH, 1997)



Health-Related Quality of Life 
(HRQoL) in the Elderly

Hearing impairment decreases a person’s ability to 
communicate
Decreased communication can lead to many negative 
emotions (isolation, withdrawal, depression)
Negative emotions can affect general health
Audiologic rehabilitation increase the ability to 
communicate
Therefore, audiologic rehabilitation can partially improve 
HRQoL
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WHO-Disability
 Assessment Schedule II

 (WHO-DAS II)

36-item instrument (12, and 12+24 items 
available)
Assesses what people do in different 
areas of life
General health state assessment 
measure
Provides a total score as well as profile 
scores across six domains



Understanding and communicating 
Getting around 
Self care 

Getting along with others 
Household and work activities 
Participation in society 

Domains map directly to ICF’s 
Activity & Participation Classification



Generally Understanding What People Say
Starting and Maintaining a Conversation

Understanding and Communicating Understanding and Communicating 



Sensitivity of WHO-DAS II to 
Hearing Aid Intervention

Multi-site study July 2001-July 2004
VAMC-Bay Pines, FL;  VAMC-Pittsburgh; 
James H. Quillen VAMC, Mountain Home, 
TN; VAMC-Nashville
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Summary

WHO DAS II is sensitive to effects of 
Hearing Aid Intervention in group studies

due to Understanding & Communicating sub-
scale
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Application for the Elderly
While generic profiles are useful 
research tools they have limited 
application for assessing outcomes on 
an individual basis. The questions and 
structure may present a challenge for 
elderly patients
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Outcome Domains
Impairment
Activity/Participation Benefit
Quality of life
Device usage
Satisfaction



Device Usage
If hearing aids are worn, we don’t 
necessarily know how much benefit 
patient is getting; however…
If hearing aids are NOT worn, then  we 
know there will be NO benefit



Device usage

For what proportion of the time that you need 
hearing aids do you actually wear them?
On average, how many hours per day do you wear 
your hearing aids:

More than 8 hours
4 to 8 hours
1 to 4 hours
< 1 hour
Never



Application for the Elderly
A quick “surrogate” measure of benefit
Data logging has provided an objective 
measure of usage



Outcome Domains
Impairment
Activity/Participation Benefit
Quality of life
Device usage
Satisfaction



Satisfaction with Amplification in Daily 
Life (SADL; Cox & Alexander, 1999)

Four subscales (examples of items):
Positive Effect 

Do your hearing aid(s) reduce the number of times you have to ask 
people to repeat?

Service and cost
How competent was the person who provided you with your hearing 
aid(s)? 

Negative features
Are you bothered by an inability to turn your hearing aid(s) up loud 
enough without getting feedback (whistling)?

Personal image
Do you think wearing your hearing aid(s) makes you seem less capable?



http://www.memphis.edu/ausp/harl/downloads/SADLPlot.pdf



Impairment Activity
/Participation

HRQoL Usage Satisfaction Ease of 
Use

Probe
Tube

APHAB

HHIE

SSQ

COSI

WHO-
 DAS 

SADL

GHABP

IOI-HA



Application for the Elderly
“Satisfaction” is a multi-factorial concept 
and is only partially associated with 
benefit



Global Outcome Measures
Provide a well-rounded picture of 
activity, participation, use, HRQoL and 
satisfaction

Glasgow Hearing Aid Benefit Profile -
GHABP 
International Outcomes Inventory - Hearing 
Aids (IOI-HA)



Glasgow Hearing Aid Benefit 
Profile -

 
GHABP

 
(Gatehouse, 1999)

Combines “set questions” for pre-
selected situations with patient 
nominated situations



Situations
1.  TV at normal volume

2.  Conversation in quiet 
with one person

3.  Conversation in busy 
street or shop

4.  Conversation in a group

5.  Individual situation # 1

6.  Individual situation # 2

7.  Individual situation # 3

8.  Individual situation # 4

Questions
1.  Does situation occur?

2.  How much difficulty?

3.  Worry, annoyance, 
upset?

4.  Proportion of time 
hearing aid is worn?

5. How much does aid 
help?

6. How much difficulty now 
with hearing aid?

7. How satisfied with   
hearing aid? 
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International Outcomes Inventory -
 Hearing Aids (IOI-HA; Cox et al., 2000)

1. How many hours per day? (Usage)
2. Helpfulness in most needed situation?   (Activity 

Limitation Change)
3. How much difficulty in that situation? (Activity 

Limitation Remaining)
4. Overall, worth the trouble? (Satisfaction)
5. Remaining effect on participation? (Participation)
6. Bother caused to others? (Participation)
7. Enjoyment of life? (Quality of Life)
[8. Subjective problems without hearing aid (norms)]
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Application for the Elderly
Global measures assess several 
outcome domains in a single 
questionnaire with as few as 7 items.
Results can be aggregated for program 
evaluation



Does post-hearing aid fitting AR 
improve outcomes in the Elderly?

Auditory training 
Group AR



Auditory Training

Kricos et al (1992) 
significant change in HHIE scores as a 
function of auditory training 

Kricos and Holmes (1996) 
no significant change in HHIE scores 

Sweetow and Sabes (2006) 
statistically significant improvements on the 
HHIE using LACE



Group AR

Abrams et al (1992) 
significant improvement in HHIE scores 
among a group of adults who received 
hearing aids plus counseling-based AR 

Preminger (2003) 
improvements among participants in a group 
counseling based AR program as measured 
by the HHIE
○

 
greatest reduction in hearing handicap was 
measured among those who participated in 
the AR program with their significant others 



Group AR

Kramer et al (2005)
hearing impaired individuals who 
participated in the home education program 
had statistically significantly higher scores 
than those who did not on the HRQoL item 
on IOI-HA

Abrams et al (2002) 
those who participated in group AR 
exhibited greater mean change in the MCS 
scale (SF-36V) than those who did not



Group AR

Hickson et al (2007) 
control social group demonstrated a 
significant change on the MCS scores of the 
SF-36 while the AR group participants did 
not





Does AR improve HRQoL 
outcomes?

research findings appear to be mixed
evidence is beginning to emerge that 
audiologic rehabilitation, to include both 
hearing aids and non hearing aid based 
interventions, have a positive impact on the 
self-perceived HRQoL among elderly adults 
with hearing loss



B.B.’s Outcome Measurement 
Protocol

Administer  “income” measures to 
maximize appropriateness of treatment 
plan
Use COSI to identify specific treatment 
goals based on income measures
Verify audibility (probe microphone)
Measure 30-day post-treatment outcome 
using COSI
Reassess in 6+ months
using IOI-HA



Future Considerations
Outcome assessment of audiologic 
rehabilitation in the elderly may involve 
the measurement of non-auditory 
performance

Visual attention
Reaction time
Measures of resource allocation
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Here’s to growing old 
gracefully…
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