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Abstract

Background: Although the benefits of amplification for persons with impaired hearing are well esta-
blished, many potential candidates do not obtain and use hearing aids. In some cases, this is because
the individual is not convinced that amplification will be of sufficient benefit in those everyday listening
situations where he or she is experiencing difficulties.

Purpose: To describe the development of a naturalistic approach to assessing hearing aid candidacy
and motivating hearing aid use based on patient preferences for unamplified and amplified sound
samples typical of those encountered in everyday living and to assess the validity of these preference
ratings to predict hearing aid candidacy.

Research Design: Prospective experimental study comparing preference ratings for unamplified and
amplified sound samples of patients with a clinical recommendation for hearing aid use and patients for
whom amplification was not prescribed.

Study Sample: Forty-eight adults self-referred to the Army Audiology and Speech Center for a hearing
evaluation.

Data Collection and Analysis: Unamplified and amplified sound samples were presented to potential
hearing aid candidates using a three-alternative forced-choice paradigm. Participants were free to
switch at will among the three processing options (no gain, mild gain, moderate gain) until the preferred
option was determined. Following this task, each participant was seen for a diagnostic hearing
evaluation by one of eight staff audiologists with no knowledge of the preference data. Patient
preferences for the three processing options were used to predict the attending audiologists’
recommendations for amplification based on traditional audiometric measures.

Results: Hearing aid candidacy was predicted with moderate accuracy from the patients’ preferences
for amplified sounds typical of those encountered in everyday living, although the predictive validity of
the various sound samples varied widely.

Conclusions: Preferences for amplified sounds were generally predictive of hearing aid candidacy.
However, the predictive validity of the preference ratings was not sufficient to replace traditional
clinical determinations of hearing aid candidacy in individual patients. Because the sound samples
are common to patients’ everyday listening experiences, they provide a quick and intuitive method
of demonstrating the potential benefit of amplification to patients who might otherwise not accept a
prescription for hearing aids.
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benefit and improved quality of life to persons with
impaired hearing (Larson et al, 2000; Chisolm et al,
2007). Nevertheless, only a fraction of persons with
impaired hearing who could benefit from amplification
actually obtain and use hearing aids. Kochkin (2005)
reports MarkeTrak data from 1989-2004 that reveal a
steady increase in the incidence of hearing loss among
the general population. However, despite advances in
hearing aid technology, the percentage of persons with
impaired hearing who actually obtain and use hearing
aids remained below 25 percent throughout this period.
There are many possible explanations for why hearing
aid use has not increased, including cost, the stigma
associated with hearing aid use, and the limitations of
amplification to remediate the fundamental difficulty of
understanding speech in background noise that is
encountered by persons with impaired hearing in
everyday living. Kochkin (2007) assesses numerous
possible obstacles to use of hearing aids and concludes
that patient recognition and acceptance of the commu-
nication problems caused by their hearing loss and the
benefit that is available from hearing aid use are
important prerequisites to hearing aid acceptance.
When these prerequisites are considered in relationship
to why patients often seek help for hearing impairment,
some insight into the relatively limited use of hearing
aids among persons with impaired hearing may be
possible. Often patients are referred for hearing aid
evaluation by another health care professional. Further,
many self-referrals are actually motivated by the
frustration of the spouse or of other significant persons
communicating with the patient, rather than perceived
need on the part of the patient. It is also the case that, for
the majority of patients—those with mild to moderate
hearing impairments—only intermittent hearing prob-
lems are encountered in daily living. Often patients will
report difficulties limited to certain listening environ-
ments and/or talkers. Notably, the audiometric test
booth and the audiologist’s voice often are not problem-
atic. The typical clinical encounter, therefore, may do
little to convince the patient of the need for hearing aids.
Nevertheless, the essential first ingredient in a suc-
cessful hearing aid fitting is the patient’s belief that he or
she can benefit from amplification. Unfortunately, it
appears that the majority of nonusers who suspect they
have a hearing loss do not believe that hearing aids will
help them (Kricos et al, 1991). It is a common clinical
experience that patients being evaluated for hearing aids
will not admit a need but, rather, ascribe the source of
their problems to the communication behavior of others.
Further, many patients are pessimistic that hearing aids
will benefit them sufficiently to offset their negative
attitude toward hearing aid use. In contrast, patients who
recognize their communication difficulties and are opti-
mistic that hearing aids can help tend to be more

It is well established that hearing aids provide
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successful. For example, Cox and Alexander (2000)
observed a significant positive correlation between prefit-
ting expectations and postfitting satisfaction. Similarly,
Jerram and Purdy (2001) report that greater use of
hearing aids was associated with greater acceptance of
hearing loss and higher prefitting expectations. In
summary, although several published studies identify
the characteristics of patients who are more likely to
accept hearing aid use (Cox et al, 2005; Kochkin, 2007,
Meister et al, 2008), to our knowledge none has described a
systematic clinical intervention designed to increase
nonusers’ expectations and motivation for hearing aid use.

Both clinical research and experience suggest that
getting patients to accept hearing aid use appears to
depend upon increasing their acceptance that commu-
nication problems exist across a range of listening
situations that are relevant to their daily living and
creating optimism that hearing aids can help in those
situations. This article describes the development of a
self-administered listening task designed to address
these issues. Specifically, the Everyday Listening
Assessment (ELA) was constructed, consisting of
sound samples simulating a wide range of everyday
listening situations presented at realistic (unaided)
presentation levels and through two conditions of
amplification. Patients indicate their preferences for
unamplified and amplified versions of these stimuli. In
the clinic, ELA preference ratings are used primarily
as a counseling tool to encourage hearing aid use. To
validate the task for this purpose, ELA preference
ratings were related to hearing aid candidacy as
determined by standard of care measures.

METHOD
Development of the Listening Task

The first step in the development of the ELA was to
identify everyday listening situations that are fre-
quently problematic for persons with impaired hear-
ing. A heuristic approach was adopted, using a panel of
four audiologists from the Audiology Section of the
Army Audiology and Speech Center (AASC), each with
more than 15 years of clinical experience. Working as a
group, they were asked to create a list of everyday
listening situations that are frequently reported to be
difficult by patients seeking an evaluation of their
hearing who do not wear hearing aids. Initially, a list
of more than 40 such listening situations was gener-
ated. Next, the panel was asked to form a consensus
list of the most frequently reported difficult listening
situations from their initial lists, combining and
modifying items as appropriate. Table 1 summarizes
the 14 everyday listening situations that emerged from
this process. Although this compilation of problematic
listening situations was specifically generated to be



Table 1. Everyday Listening Situations That Are Most
Frequently Reported to Be Problematic by Patients Who
Are Nonusers of Hearing Aids and Are Seeking an
Evaluation of Their Hearing

Listening to child in quiet

Conversation with TV in background

Talking in a restaurant

Listening in large theater or sanctuary

Listening in conference room or classroom

At the movies

Conversation at cocktail party

Conversation in car with radio playing in background
« Dinner conversation

Listening to child at play outdoors

Conversation with someone in another room
« Listening to vocal music

Listening to instrumental music

Hearing the sounds of nature

representative of the adult patient population of the
AASC, it is generally consistent with categorical
summaries of everyday listening situations previously
reported in the literature (Walden et al, 1984; Cox and
Gilmore, 1990; Kuk, 1992; Gatehouse, 1999).

The next step in the development of the ELA was to
characterize each of the 14 everyday listening situations
acoustically. The goal was to create representations of
these listening situations in which the composite sound
samples had known acoustic characteristics. The first
step in this process was accomplished by a panel of four
hearing scientists from the Research Section of the
AASC. Each of the 14 everyday listening situations was
described categorically by the panel in terms of five
characteristics of sounds encountered in everyday living:
signal source, signal input level, background noise,
signal-to-noise ratio (SNR), and amount of reverbera-
tion. Specific values of each of these five characteristics
were assigned to be representative of typical speech and
noise levels for various listening environments (Pear-
sons et al, 1976; Plomp, 1977; Teder, 1990), as well as to
represent a range of values for each characteristic across
the 14 listening situations. The results are summarized
in Table 2. Thus, for example, the first target listening
environment (“listening to child in quiet”) was charac-
terized as a female child talking at 65 dB SPL without
background noise or noticeable reverberation. Similarly,
the third target environment (“conversation in a
restaurant”) was characterized as an adult female
talking at 72 dB SPL, with competing six-talker babble
at a +5 dB SNR and moderate reverberation. In many
cases, the specific characteristics selected by the panel
were somewhat arbitrary in order to utilize a relatively
equal distribution of the subcategories of the five
characteristics across the 14 everyday listening situa-
tions. This was especially true for choosing a male or
female talker and, to a lesser extent, selecting the SNR,
presentation level, and conditions of reverberation.

Assessing Hearing Aid Candidacy/Walden et al

Production of Composite Sound Samples

Composite representations of the 14 everyday lis-
tening situations were created by mixing digital
recordings of speech, music, sounds of nature, and
background noises, at the presentation levels, SNRs,
and reverberation conditions specified in Table 2. The
duration of the composite sound samples varied from
15 sec (bird vocalizations) to 71 sec (orchestra). Male,
female, adult, and child talkers were recorded in an
audiometric test booth reading a variety of narrative
texts. Recordings of various environmental sounds/
noises were obtained from the Internet, including
traffic noise, machine noise, speech-shaped noise,
playground noises, and sounds of nature (e.g., bird
vocalizations). Music samples were taken from avail-
able recordings.

Production of each of the 14 composite sound
samples began by setting the level of the target signal
(e.g., speech, music, environmental sounds) relative to
a continuous speech-shaped noise, nominally set to an
overall root mean square level of 80 dB SPL, to achieve
the (relative) signal input levels specified in Table 2.
Next, background noise was mixed at the prescribed
SNR. Finally, reverberation was digitally applied
(Elhilali et al, 2003) to the mixed SNR recordings.

In addition to the 14 composite sound samples
described above, seven additional samples were
included in the listening task. Unlike the 14 compos-
ite samples, these supplemental samples received no
additional signal processing (i.e., background noise,
reverberation) beyond that which existed in the
recording environment. Four were studio recordings
of music that varied in genre and relative level (in
parentheses), including instrumental rock (75 dB
SPL), vocal rock (88 dB SPL), vocal country (80 dB
SPL), and a classical two-violin concerto (65 dB SPL).
The remaining three samples were listening situa-
tions with speech as the signal of interest. Two were
soundfield recordings made in a typical living room by
a single microphone positioned approximately 5 ft in
front of the television loudspeaker and included
samples of a male baseball play-by-play announcer
(70 dB SPL) and a male television news announcer
(60 dB SPL), respectively. The other sample from a
soundfield recording was of a male talker in a noisy
cafeteria (74 dB SPL, average +5 SNR). The (relative)
presentation levels of these seven supplemental
sound samples were assigned arbitrarily to be
representative of similar sounds occurring in every-
day listening, as well as to achieve a range and
balance of presentation levels across the 21 samples.
Other specific characteristics of these samples (e.g.,
background noise, SNR, reverberation) were uncon-
trolled, reflecting the acoustic environment in which
these recordings were made.
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Table 2. Characteristics of Composite Sound Samples
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Hearing Aid Processing

Recall that the ELA consists of sound samples
presented unaided and under two conditions of
amplification. The hearing aid-processed recordings
were made in the 8 ft cube (interior space) anechoic
chamber of Etymotic Research (Elk Grove, Illinois).
The 21 sound samples were presented through an
Advent Model V570 loudspeaker to a single-channel
wide-dynamic range compression (WDRC [K-Amp™])
hearing aid affixed to the right ear of the Knowles
Electronics Manikin for Acoustic Research (KEMAR
[Burkhard and Sachs, 1975]). The hearing aid used to
signal process the sound samples was selected because
of its basic amplification features. Specifically, gain,
frequency response, and compression could be manip-
ulated within a single channel. The same hearing aid
processing was used for all participants; that is, no
attempt was made to fit the amplification parameters
for the two gain conditions to the participants’ hearing
losses.

The speech-shaped calibration noise was used to
calibrate the presentation levels of the digital sound
samples. Using the built-in amplifier in the loudspeak-
er, the level of the calibration noise at the hearing aid
microphone was adjusted to 80 dB SPL as read on a
sound level meter. The composite sound samples were
then played without changing the gain of the amplifier
for each of three signal-processing conditions through
KEMAR using an Etymotic ER-11 microphone at-
tached to a Zwislocki coupler. The output of the
microphone was digitally recorded for each of the
signal-processing conditions: no hearing aid (“no gain”
condition, i.e., only the effects of the microphone and
recording equipment), the hearing aid set to mild gain,
and the hearing aid set to moderate gain. The gain/
frequency responses for the mild and moderate gain
conditions for three input levels are shown in Figure 1.
The specific amplification parameters of the two
hearing aid gain conditions were selected as generic
fittings appropriate to first-time hearing aid candi-
dates typically encountered in our clinic, that is,
patients with mild to moderate predominately high-
frequency hearing loss.

Presentation of Sound Samples

Sound samples were stored on a Dell Optiplex
GX240 PC, D/A converted (16 bit D/A, 44,100 Hz
sampling rate), and presented monaurally over Senn-
heiser HD580 headphones. The digital sound samples
were scaled by a fixed value in order to set the output
level of the headphones to 80 dB SPL for the
calibration signal. The level of the calibration signal
was verified using a Larsen-Davis AEC101 flat-plate
coupler and a Larsen-Davis 800B sound level meter.
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Figure 1. Coupler gain response (2 cc) for inputs of 50 dB SPL (highest curve), 70 dB SPL (middle), and 90 dB SPL (lowest curve) for

the mild gain and moderate gain recording conditions.

The ELA listening task consists of the 21 everyday
sound samples presented separately to each ear,
resulting in a total of 42 items. The task is adminis-
tered under computer control, using a touch screen to
capture patient responses. Informal pilot studies of
earlier versions of the ELA kiosk were conducted to
make sure that adult patients representing a wide
range of ages, cognitive skills, reading ability, and
visual acuity were able to understand the instructions
and perform the task appropriately. As a result of this
pilot work, earlier versions of the instructions and ELA
screens were modified. During the actual validation
study, the kiosk presentation included an interview
question immediately following the ELA preference
rating task: “Prior to listening to the recordings, you
were provided instructions on the computer screen.
Push the button which best describes your under-
standing of those instructions.” Three response choices
were included on the screen: (1) “The instructions were
very clear. I had no trouble understanding what I was
supposed to do”; (2) “The instructions were generally
clear, although I would have liked to ask a question to
clarify what I was supposed to do”; (3) “I was confused
by the instructions. I was not sure what I was supposed
to do.” Of the 46 participants who responded to this
screen, 45 indicated that the instructions were clear
and they had no difficulty understanding what they
were supposed to do. The other participant indicated
that the instructions were generally clear. Additional-
ly, one patient who was initially enrolled in the study
reported some difficulty reading the kiosk screens due
to print size that was too small for this person to read
comfortably. Consequently, that individual was dis-
missed from the study.

Figure 2 shows the screen for one of the items (i.e.,
Sample 9, dinner conversation: female talker in quiet,
presented to the left ear). The order of presentation of
the 42 items is determined randomly by the computer.
For each item, the three processing modes (no gain,
mild gain, moderate gain) are randomly assigned by

the computer to the three Play Option buttons on the
touch screen. The patient initiates each item (sound
sample) by touching one of the three Play Option
buttons. Presentation of each processing mode record-
ing is interrupted by pressing one of the other two Play
Option buttons. For each item, each processing option
must be selected and played at least briefly. There are
no restrictions on the order or number of times that the
patient can listen to each option before deciding which
is preferred. When the patient changes options, the
sound sample resumes under the new option at the
same point in the sound sample. No specific guidance is
provided regarding how preference should be deter-
mined. Patient preferences among the three processing
options are indicated using the second set of buttons on
the touch screen. If the overall duration of the sound
sample is exceeded before the patient selects a
preference, the sample automatically loops to the
beginning of the sound sample without interruption.

Validation of the Listening Task

Recall that the ELA was designed to motivate
patients to accept a hearing aid prescription who
might otherwise be uncertain regarding their hearing
aid candidacy. For the purposes of this study, candi-
dacy was defined as the attending audiologist’s
decision to prescribe amplification for a patient.
Although it seems intuitive that patient preferences
for amplified sound would bear a predictive relation-
ship with clinical decisions regarding candidacy, there
are multiple considerations that factor into such
determinations, such as patient needs, expectations,
lifestyle, dexterity, cognitive abilities, and cost consid-
erations. Consequently, the validity of the ELA to
predict hearing aid candidacy was assessed by obtain-
ing ELA responses from patients being seen in the
clinic for a hearing evaluation and comparing those
results to clinical decisions regarding hearing aid
candidacy based on standard of care criteria—that is,
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Female talker in quiet
Left Ear

* Listen to the recording under each option
by touching the PLAY buttons below.

Play Option 1

Play Option 2

Play Option 3

* Listen to each option enough times to decide which one you prefer.
Then choose by touching one of the PREFER buttons below.

Prefer Option 1

Prefer Option 2

Prefer Option 3

Figure 2. Touch screen display for one of the 42 items in the listening task.

based on the individual clinician’s best judgment,
including all considerations that factor into prescribing
amplification for a given patient. Obviously, if ELA
ratings are only minimally related to such clinical
determinations of candidacy, use of those ratings to
motivate hearing aid use would be unjustified.

Participants

Forty-eight adults, self-referred for hearing evalua-
tions, participated in the validation study. Participants
were 26-85 years of age (M = 60.6, SD = 16.4) and
included 42 males and 6 females. A wide range of
hearing was represented in the sample, including
participants with normal hearing and participants
with relatively severe hearing loss. None of the
participants was wearing hearing aids or had worn
hearing aids previously at the time of participation.

Recruitment and Procedures

When self-referred patients with no hearing aid
experience reported for their clinic appointments, they
were given a printed sheet by the receptionist that
briefly described the listening task and asked whether
they were willing to participate. Those who indicated
willingness were referred to the first author, who
obtained informed consent. The participants were then
taken to the waiting area in the hearing aid repair/
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earmold laboratory of the AASC where the ELA kiosk
is located. Because all of the sound samples are
presented suprathreshold, a sound-treated environ-
ment is not required. A desk and chair were set up in
one corner of this space to conduct the listening task.
The ELA is designed to be self-administered, that is, it
does not require instruction or intervention by the
audiologist. The default (opening) screen instructed
the participant to put on the earphones, which were
clearly marked left and right, and to watch the
computer screen. A series of instructional screens
informed the participant how to take the listening
task. The ELA is self-paced, and participants typically
took 15-20 min to complete it. The last screen
instructed the participants to return to the main clinic
waiting room for their regularly scheduled audiology
appointments.

Following participation in the listening task, each
participant was seen by one of eight staff audiologists
for a diagnostic hearing evaluation. The attending
audiologists were aware that the patients were
participating in a research study that involved listen-
ing to and rating samples of speech. However, they did
not know its full purpose, nor did they have access to
any patient’s ELA results. The tests administered
during the hearing evaluation were at the discretion of
the audiologist based on patient needs but typically
included air- and bone-conduction thresholds, speech
reception thresholds, word recognition in quiet, and
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Figure 3. Mean audiograms for the hearing aid candidate (“Cand,” n = 46) and noncandidate (“NonCand,” n = 50) ears. Error bars

indicate one standard deviation.

immittance. For many patients, especially those for
whom a prescription for amplification was being
considered, speech-recognition ability in background
noise was also assessed. At the conclusion of the
hearing evaluation, the attending audiologist deter-
mined the need for hearing aid treatment based on his
or her own clinical judgment. This recommendation
was recorded in the patient’s file, which was later
reviewed by the first author.

RESULTS AND DISCUSSION

B ased on the standard hearing evaluations, amplifi-
cation was not prescribed in either ear for 22 of the
participants; bilateral hearing aids were prescribed for
20 participants, and unilateral amplification was pre-
scribed for an additional 6 participants. Unilateral
prescriptions were made for four participants with
unilateral hearing loss, that is, normal or near-normal
hearing in one ear. The other two participants for whom
unilateral prescriptions were made had asymmetric
hearing loss, with a mild loss in the better ear but a
greater degree of loss in the ear for which amplification
was prescribed. Hence, hearing aids were prescribed for
46 of 96 ears. Mean audiograms for the 46 candidate ears
for which hearing aids were prescribed and the 50
noncandidate ears for which hearing aids were not
prescribed are shown in Figure 3.

Figures 4-6 show the ELA results for three illustrative
participants receiving different hearing aid recommen-
dations from the attending audiologist. Figure 4 shows
the processing preferences and audiogram of a partici-
pant for whom hearing aids were not prescribed for
either ear. Not surprisingly, the participant’s audiogram
reveals thresholds within normal limits bilaterally.
Preference ratings tended to be either no gain or mild
gain for all sound samples except those with the softest
presentation levels. Figure 5 summarizes the data of a
participant for whom amplification was prescribed in the
left ear but not for the right ear. The audiogram shows
thresholds within normal limits in the right ear (for
which amplification was not prescribed) and a mild
reduction in threshold sensitivity in the left ear. Despite
having only a mild unilateral loss, this participant
complained of difficulty communicating in several spe-
cific listening situations, including business meetings.
With few exceptions, this participant preferred unaided
(no gain) processing in the right ear and moderate gain
processing in the left ear. Finally, Figure 6 shows results
for a participant for whom hearing aids were prescribed
bilaterally. This participant had a mild to moderate
hearing loss in both ears. Processing preferences tended
to depend upon the presentation level of the primary
signal in the sound sample, with moderate gain preferred
for signals at 65 dB SPL and below and mild gain
preferred for signals above this level.
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Figure 4. Audiogram and signal processing preferences for each sound sample in each ear of a participant for whom hearing aids were not
prescribed in either ear. The 21 sound samples are arranged along the abscissa according to the presentation level of the primary signal.

Validation Study

The results of the validation study consisted of
preferences for unaided, mild gain, and moderate gain
processing of 21 listening scenarios presented sepa-
rately to each ear of 48 patients self-referred for a
hearing evaluation. ELA preferences were analyzed
according to the attending audiologists’ recommenda-
tions regarding amplification in each ear. Preferences
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for no gain, mild gain, and moderate gain were
assigned numerical ratings of 1, 2, and 3, respectively.
Mean preference ratings for each of the 21 sound
samples are shown according to hearing aid recom-
mendation in Figure 7. The 21 listening scenarios are
arranged along the abscissa according to increasing
(unaided) presentation level of the primary signal. The
three samples consisting of soundfield recordings in
actual everyday listening environments are noted by a
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Figure 5. Audiogram and signal processing preferences for each sound sample in each ear of a participant for whom a hearing aid was

prescribed in the left ear but not in the right ear.

single asterisk, and the four samples taken from
commercially available musical recordings are indicat-
ed by two asterisks. Results for the seven supplemental
sound samples appear similar to those of the 14
simulated sound samples, and, therefore, no further
distinction will be made between these items.
Notably, on average, some preference for amplifica-
tion was observed for every sound sample for both the
candidate and noncandidate ears, although this tended

to vary with the unaided presentation level. As might
be expected, the general trend was toward less
preference for amplification as the unaided presenta-
tion level increased. These results suggest that persons
with normal or near-normal hearing sometimes prefer
slightly louder levels than naturally occur in everyday
listening environments, suggesting that preferences of
mild gain for relatively soft environmental sounds may
not be a good predictor of hearing aid candidacy.
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Figure 6. Audiogram and signal processing preferences for each sound sample in each ear of a participant for whom hearing aids were

recommended bilaterally.

In any case, it is clear that the mean ratings for all
21 sound samples differed between the candidate and
noncandidate ears, although the distinction varied
considerably across the sound samples. This is seen
more clearly in Figure 8, which shows the difference
between the mean preference rating of the candidate
and noncandidate ears for each of the sound samples
arranged according to the magnitude of this difference.
Assuming that the more widely separated the mean
ratings of the candidate and noncandidate ears, the
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better the sound sample was at predicting the
audiologists’ recommendations regarding amplifica-
tion, several of the sound samples appeared minimally
useful as predictors.

One of the sound samples (75 dB Orchestra) was
distinctly superior to the others in discriminating
between the candidate and noncandidate ears. This
item was followed by six additional samples that also
yielded a substantial difference between the two
candidate categories and, therefore, appeared to offer
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three samples consisting of soundfield recordings in actual everyday listening environments are noted by a single asterisk, and the four
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Figure 8. Difference between mean preference ratings in the candidate and noncandidate ears for each sound sample.
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Figure 9. Mean preference rating for the seven most predictive sound samples for each of the 96 ears. Data are shown separately for

the noncandidate and candidate ears.

the most potential for predicting hearing aid candida-
cy. The potential of these best seven items to predict
hearing aid candidacy was explored in an analysis
summarized in Figure 9. Shown is the mean rating of
these seven items for each of the 96 ears evaluated.
Mean ratings for the 50 noncandidate ears are shown
on the left, and those for the 46 candidate ears are on
the right. A mean rating of “3,” for example, would
indicate that a participant consistently preferred
moderate gain when listening to each of these seven
sound samples in that ear, whereas a mean rating of
“1” would indicate that no gain was always preferred
for each of these samples. Also given within the figure
is the percentage of correct predictions for each
candidate category, as well as the overall percentage
of correct predictions for various mean ratings. As
expected, the number of noncandidate ears generally
decreases and the number of candidate ears generally
increases as the mean rating (more gain) for the seven
sound samples increases along the ordinate. Hence, as
one moves higher along the ordinate, the percentage of
correct noncandidate predictions increases, but the
percentage of correct candidate predictions decreases.
The best overall prediction (75% correct) was obtained
at an ordinate value of 2.1, indicated by the solid
horizontal line. This line and the one separating
noncandidate ears and the candidate ears divide the
data into four quadrants. Data points (ears) occurring
in the lower left and upper right quadrants represent
correct predictions of noncandidate and candidate ears,
respectively. Using a mean score on these seven items
of 2.1 or higher to predict hearing aid candidacy, 72
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percent of hearing aid candidate ears and 78 percent of
noncandidate ears are correctly identified. The highest
overall prediction of hearing aid candidacy was
provided by these most discriminating seven sound
samples as compared to any one sound sample, to any
other subset of sound samples, or to all 21 sound
samples. The best overall prediction for all 21 items
was 69 percent (74% correct prediction of noncandidate
ears and 63% of candidate ears).

Although moderately high correct predictions of
hearing aid candidacy/noncandidacy are possible with
a substantially reduced number of sound samples, the
predictive validity of the ELA or any subset of its 21
items is not sufficient to determine hearing aid candi-
dacy for individual patients. The data suggest that
approximately 25 percent of all patients evaluated for
first-time hearing aid use would be incorrectly catego-
rized with regard to hearing aid candidacy by the ELA.
More important, the content validity of the ELA as a
counseling tool would suffer should a large number of
the samples be deleted. Recall that the original 14
composite sound samples were constructed to represent
the everyday listening environments that are most
frequently reported as problematic by patients seeking
a hearing evaluation. By including a broad range of
everyday listening situations, most patients can identify
several sound samples on the ELA similar to those in
which they experience problems and for which they seek
help. On the other hand, the average 15-20 min
required to administer the ELA may not be practical in
some clinical settings despite its being self-administered
and not requiring any audiologist intervention. A



shorter version of the ELA could easily be developed in
which, for example, several of the least discriminating
samples are deleted (see Figure 8). However, again from
a counseling perspective, this would weaken the content
validity of the ELA. Further, in terms of creating
realistic expectations regarding the potential benefits
of amplification, it is often equally important to discuss
with a patient those listening situations in which he or
she does not prefer amplification (e.g., loud sounds,
unfavorable SNRs) as well as those listening situations
in which hearing aids might be expected to be beneficial.

It should be noted that the ability of preference
ratings obtained from the ELA to predict the attending
audiologists’ recommendations for hearing aid use was
inherently limited by the nature of the task. The ELA
assesses gain preferences for sound samples that occur
frequently in everyday listening. From this perspec-
tive, such preferences should be generally informative
of the potential benefits of amplification. However, as
previously noted, a recommendation for hearing aids in
clinical practice is not determined exclusively by
audiometric/acoustic factors. For example, some pa-
tients refuse hearing aids for cosmetic or financial
reasons, regardless of the potential benefits to hearing
that might accrue. If patients are emphatic in their
refusal to use hearing aids, a recommendation for
reevaluation of their hearing and additional counseling
might be made, rather than a recommendation for
hearing aids. Such a patient in the validation study
would have been classified as a noncandidate by the
attending audiologist, despite the potential to benefit
from amplification based on the ELA evaluation.
Similarly, some patients may prefer a unilateral fit
although they could potentially benefit from bilateral
amplification. Obviously, when only one hearing aid
was prescribed for a patient who might otherwise be a
candidate for bilateral amplification, ELA preference
ratings could not predict hearing aid candidacy with
perfect accuracy.

Clinical Application

The results of the validation study suggest that ELA
ratings are generally predictive of clinical decisions
regarding hearing aid candidacy. Based on these
findings, use of these ratings as a counseling tool with
patients who are being evaluated for first-time hearing
aid use seems appropriate. Although the ELA was
designed to be administered prior to the hearing
evaluation of every patient not wearing hearing aids,
clinical experience has led to more selective use.
Following the diagnostic hearing evaluation, there
are many patients who are clearly not hearing aid
candidates. Conversely, some patients do not question
their need for amplification. For these patients,
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obtaining ELA ratings may be of little value. In other
cases, whereas the audiologist may have no doubts
regarding the patient’s candidacy for amplification,
there may be substantial patient resistance to hearing
aid use. Similarly, there are patients who present with
hearing loss and/or SNR deficits of a mild degree, and
both the patient and the audiologist may be uncertain
regarding the potential benefit from hearing aid
treatment. In these cases, ELA ratings can be quite
useful.

In clinical practice, the ELA is typically adminis-
tered following the hearing evaluation in cases where
there is some ambivalence regarding hearing aid
candidacy and/or where the hearing problems are
milder in their presentation. Patients are provided
the opportunity to use the ELA kiosk as part of the
counseling portion of the clinic appointment. The
patient is left to complete the ELA without assistance.
When the patient has completed the listening task, the
patient is instructed on the final screen to return to the
waiting area to meet with the audiologist. In the
counseling that follows, the attending audiologist can
compare the results of the ELA to those listening
situations described as problematic by the patient
during the history and intake. Typically, one or more of
the ELA sound samples represent, at least in general
terms, the characteristics of the everyday listening
situations that the patient noted as being difficult.
Listening situation matches between those of particu-
lar difficulty to the patient in everyday listening and
those where amplification was preferred (or not
preferred) on the ELA are described and discussed.

It is important to note that the ELA incorporates
only two conditions of single-channel WDRC amplifi-
cation, which are not fit to the patient’s individual
hearing impairment. Further, because the current
version of the ELA does not incorporate advanced
signal-processing strategies (e.g., directionality, noise
suppression, multichannel compression), the full po-
tential of amplification for most patients cannot be
revealed by this clinical tool. As part of the counseling,
the patient is typically informed that the amplification
characteristics provided on the ELA are not custom fit
to his or her hearing loss and that even greater benefit
may result from actual hearing aid use.

The clinical use of the ELA has proved helpful with
some patients, especially those who are not convinced
that their hearing loss has a significant impact on their
everyday listening and/or who are pessimistic that
hearing aids will be helpful. The experience of listening
to the sound samples common to their everyday life
unamplified and with amplification helps patients to
appreciate more fully how their hearing loss impacts
their daily living and how hearing aids might improve
their ability to function in everyday listening situa-
tions. Although clinical experience with the ELA is
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encouraging, additional clinical studies are required to
establish empirically the efficacy of this clinical tool.

In summary, the ELA was designed to provide
naturalistic, intuitive information for the patient re-
garding the need for and potential benefits of hearing aid
use. The gain preferences yielded by the ELA provide
moderately accurate predictions of hearing aid candida-
cy but are not sufficient to replace traditional methods of
determining candidacy in individual patients. As a
counseling tool, ELA ratings can provide a useful basis
for establishing the potential value of hearing aids to
everyday listening for selected patients.
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