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Purpose: To determine whether listeners with
primarily high-frequency sensorineural hearing
loss (HF SNHL) perceived benefit from amplifica-
tion provided by completely-in-the-canal (CIC)
hearing aids.
Method: The Hearing Handicap for the Elderly—
Screening version, the Abbreviated Profile of
Hearing Aid Benefit, and the Satisfaction With
Amplification in Daily Life questionnaires were
mailed to 2 groups of listeners (n = 79) who
matched preset criteria, including threshold at
2000 Hz and use of CIC amplification. Sixty-
seven percent (n = 53) of the questionnaires
were returned and were divided into 2 groups.
Group I (n = 26) consisted of listeners with normal
hearing through 2000 Hz, and Group II (n = 27)

consisted of listeners with normal hearing only
through 1000 Hz.
Results: Results revealed that both groups
perceived significant hearing handicap, hearing
aid benefit, and hearing aid satisfaction. Differ-
ences between the 2 groups on the 3 measures,
however, were not statistically significant.
Conclusions: Listeners with HF SNHL perceived
benefit and satisfaction from amplification with
CIC hearing aids. Individuals with SNHL limited
to the high frequencies should be considered
candidates for amplification.
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Listeners with high-frequency sensorineural hearing
loss (HF SNHL) above 2000 Hz present unique am-
plification challenges. These individuals often exhibit

normal hearing sensitivity in the low to mid-frequencies
and have been considered marginal candidates for amplifica-
tion (Mueller, Bryant, Brown, & Budinger, 1991; Van Vleit,
1999) because of limitations in hearing aid technology and
normal speech understanding in quiet conditions (Beamer,
Grant, &Walden, 2000; Lee, Humes,&Wilde, 1993; Sullivan,
Allsman, Nielsen, & Mobley, 1992). Regardless of normal
hearing sensitivity through 2000 Hz, listeners with HF SNHL
exhibit auditory dysfunction beyond loss of audibility, in-
cluding loudness recruitment, tinnitus, a loss of frequency
and temporal resolution, and speech recognition deficits
(Dancer, Buck, Parmentier, & Hamery, 1998; Findlay, 1976;
Henderson & Salvi, 1998). Listeners with HF SNHL are
particularly susceptible to speech recognition deficits in the
presence of background noise (Findlay, 1976; Horwitz,Dubno,
& Ahlstrom, 2002; Quist-Hanssen, Thorud, & Aasand,
1979). For example, Quist-Hanssen et al. (1979) reported
word recognition performance in quiet for listeners with
hearing loss above 2000 Hz comparable to that of normal

hearing listeners. Results of word recognition measured in
noise for the same listeners revealed that the listeners with
HF SNHL experienced greater difficulty in the noise con-
dition than did the listeners with normal hearing.

In the past, limitations in the frequency response charac-
teristics of hearing aids have made fitting listeners with HF
SNHL difficult. Specifically, amplifiers in hearing aids failed
to provide sufficient high-frequency gain, while providing
too much gain at low frequencies (Bratt & Sammeth, 1991;
Lee et al., 1993). For example, Bratt and Sammeth (1991)
found that in attempting to achieve the closest possible fit
to a prescriptive target through 4000 Hz, gain values for
many of the “best-fits” exceeded the target in the low to mid-
frequencies and failed to meet target in the high frequencies.
Too much low- to mid-frequency gain may mask important
high-frequency speech information (i.e., upward spread of
masking; Cook, Bacon, & Sammeth, 1997; Gagné, 1988),
potentially resulting in speech recognition deficits. Also, if
a hearing aid or earmold plugs the ear canal, listeners with
HF SNHL are likely to be negatively affected by the occlu-
sion effect (Chung, 2004; Dempsey, 1990; Lee et al., 1993).
Advances in hearing aid technology, however, offer more
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practical options for fitting strictly high-frequency hearing
losses. For instance, completely-in-the-canal (CIC) hearing
aids provide several advantages over in-the-ear hearing in-
struments for listeners with HF SNHL, including (a) a poten-
tial reduction of the occlusion effect, depending on the depth
of the fit in the ear canal (Chung, 2004; Mueller, 1994);
(b) less gain requirements due to increased sound pressure
level at the tympanic membrane (Chasin, 1994); and (c) use
of natural pinna effects (Agnew, 1994; Chasin, 1994). More
recently, open-canal behind-the-ear (BTE) hearing aids have
been introduced to the market (Mueller, 2006). Open-canal
BTEs consist of a BTE housing attached to a thin tube with an
open ear tip that inserts deep into the ear canal. This style of
hearing aid also works particularly well for high-frequency
hearing losses. The open ear tip seated deep in the ear canal
delivers the amplified sound without occluding the ear canal.
Therefore, this style allows the provision of needed high-
frequency amplification without overamplification of low-
frequency energy where hearing sensitivity is often within the
normal range.

Both CIC and open-canal BTE hearing aids are good am-
plification options for listeners with HF SNHL. The evidence
regarding the provision of high-frequency audibility to im-
prove speech recognition, however, is not as clear. Some
studies suggest that improving the audibility of high-frequency
speech energy (i.e., above 3000 Hz) does not result in im-
proved speech recognition (Hogan & Turner, 1998; Turner
& Cummings, 1999). Specifically, both Hogan and Turner
(1998) and Turner and Cummings (1999) found a lack of
improvement in nonsense syllable recognition when their
listeners were provided with audible high-frequency speech
energy, particularly when the hearing loss exceeded 55 dBHL.
The lack of benefit found in these studies is confounded by
at least two factors: (a) speech recognition performance was
measured in quiet, and (b) the high-frequency speech energy
was made audible by increasing the level of the entire speech
signal. First, speech recognition performance measured in
quiet is often insensitive to the effects of hearing loss. On the
other hand, studies that have measured the benefits of high-
frequency audibility on speech recognition in noise have
consistently found improvements in listeners with HF SNHL
(Hornsby & Ricketts, 2003; Plyer & Fleck, 2006; Turner &
Henry, 2002). For example, Plyer and Fleck (2006) studied
speech recognition in quiet and noise in a group of listeners
with HF SNHL fit with CIC hearing aids. Speech recognition
was measured under two amplification schemes: minimal
high-frequency amplification and maximum high-frequency
amplification. In the quiet condition, performance between
the two amplification schemes was equivocal. The noise con-
dition, however, resulted in significantly better recognition
performance in the maximum high-frequency scheme com-
pared to the minimum high-frequency scheme. Second, by
increasing the level of the entire speech signal, low-frequency
energy is amplified unnecessarily and may mask important
high-frequency speech information (Cook et al., 1997).When
the frequency response of the signal is manipulated to amplify
only the high-frequency region (e.g., aided listening), lis-
teners with HF SNHL exhibit substantial improvements in
speech recognition (Lee et al., 1993; Plyer & Fleck, 2006;
Schwartz, Surr, Montgomery, Prosek, & Walden, 1979;

Sullivan et al., 1992; von Buchwald, Pedersen, & Parving,
1991). Taken together, the results of these studies suggest
that high-frequency audibility does benefit listeners with
HF SNHL, particularly when listening to a speech signal
degraded by a background competitor.

Prior to the availability of open-fit BTE hearing aids, one
of the few amplification options available to these patients
was CIC hearing aids. Even with the availability of the open-
fit BTEs and the clear market trend toward open fittings
(Nemes, 2008), CICs are still an appropriate and viable op-
tion for HF SNHL. The Audiology Clinic at the VA Medical
Center in Mountain Home, TN, has a large patient base with
HF SNHL above 2000 Hz due to military-related noise expo-
sure. Many of these patients have been fit with CIC hearing
aids. Given that listeners with HF SNHL do experience com-
munication difficulties and there is some evidence suggesting
the limited benefit of high-frequency audibility, it is important
to determine the efficacy of CIC fittings in these listeners.
Specifically, do listeners with high-frequency hearing loss
perceive (a) a hearing handicap, (b) hearing aid benefit, and
(c) hearing aid satisfaction? If so, do listeners with hearing
loss limited to frequencies above 2000 Hz differ in perceived
hearing handicap, benefit, and satisfaction from listeners with
hearing loss above 1000 Hz? The primary purpose of the
present study was to determine unaided hearing handicap,
perceived hearing aid benefit, and perceived hearing aid
satisfaction for two groups of listeners with HF SNHL who
differed in the frequency at which their hearing loss began:
one group of listeners with normal hearing through 2000 Hz,
and one group of listeners with normal hearing only through
1000 Hz. A secondary purpose was to determine differences,
if any, in hearing handicap, hearing aid benefit, and hearing
aid satisfaction between the two groups of listeners.

Method
Participants

Potential veteran participants with HF SNHL were iden-
tified through patient records from the Audiology Clinic at
the VA Medical Center in Mountain Home. Seventy-nine
male veterans were identified who met the following selec-
tion criteria: pure-tone thresholds no greater than 30 dB HL
for frequencies of 250–1000 Hz, symmetric SNHLs with no
more than a 10-dB difference in thresholds at any frequency,
and binaural CIC hearing aid fittings within the last 4 years.
CIC fittings were chosen for several reasons, including
(a) consistency in hearing aid style thereby minimizing
variability among participants; (b) the majority of listen-
ers fit with CICs have near normal low- to mid-frequency
hearing sensitivity; and (c) CICs offer advantages for high-
frequency hearing loss fittings (Agnew, 1994).

A total of 53 participants returned the questionnaires.
Group I consisted of 26 participants ranging in age from 38
to 75 years (M = 53). Group II consisted of 27 participants
ranging in age from 51 to 79 years (M = 63). Figure 1 pre-
sents mean pure-tone thresholds and standard deviations for
Groups I and II combined across ears. Table 1 presents mean
age and audiometric data for Groups I and II. As can be
seen in Figure 1 and in Table 1, both groups exhibited, on
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average, a moderate to moderately severe high-frequency
SNHL. The primary difference between the two groups was
their threshold at 2000 Hz. Specifically, Group I participants
were limited to thresholds at or below 30 dB HL at 2000 Hz,
while Group II participants were limited to thresholds at
or above 40 dB HL at 2000 Hz. A single-factor analysis of
variance (ANOVA) confirmed that the mean threshold at
2000 Hz of Group II was significantly higher than the mean
threshold of Group I, F(1, 51) = 4.03, p > .001. Also notice-
able from Table 1 is the difference in mean age between
Groups I and II (52.3 and 64.3 years, respectively). Indeed,
a single-factor ANOVA confirmed that Group II was sig-
nificantly older than Group I, F(1, 51) = 31.6, p < .001.

All participants had been fit with digitally programmable
CIC hearing aids with analog circuitry and either input or

output limiting compression. All hearing aids were fit ac-
cording to the same clinic protocol, which consisted of fit-
ting the instrument past the second bend of the ear canal,
and functional gain verification to a National Acoustics
Laboratories-Revised (NAL-R) target. Functional gain val-
ues were considered to be acceptable if they were ±3 dB
at 250–3000 Hz, and were ±5 dB at 4000 Hz and above.
Table 2 presents a profile of respondents for Groups I and II
that was generated from secondary information provided by
the Abbreviated Profile of Hearing Aid Benefit (APHAB;
Cox & Alexander, 1995) and Satisfaction With Amplifi-
cation in Daily Life (SADL; Cox & Alexander, 1999),
specifically hearing aid experience, daily hearing aid use,
and employment status. All participants had a minimum
of 6 weeks of experience with their CIC hearing aids, with
the majority of listeners (66%) having at least 1 year of
experience with amplification. All respondents reported
wearing their hearing aids on a daily basis, with the ma-
jority (76%) wearing their hearing aids between 1 and 8 hr
per day (see Table 2). Fifteen percent of the respondents
reported wearing their hearing aids less than 1 hr per day.
Similarly, 8% reported wearing their hearing aids less than
8 hr per day.

Profile of Nonrespondents
Twenty-six veterans did not respond to the questionnaires:

10 from Group I and 16 from Group II. A random sample
of the nonrespondents (n = 14) were interviewed by tele-
phone andwere asked a series of questions in order to develop
a profile:

1. Did you receive the questionnaires?

2. Are you currently wearing your hearing aids?

3. Why didn’t you return the questionnaires?

All participants interviewed received the questionnaires.
The majority of nonrespondents interviewed stated that they
did not wish to participate in the study. A summary of re-
sponses to Questions 2 and 3 for each group is presented in
Table 3.

Figure 1. Mean pure-tone thresholds for Group I and Group II
collapsed across ears. Standard deviations are presented as
error bars for each frequency.

Table 1. Means, standard deviations, and ranges for age, word recognition scores in quiet, and hearing
thresholds (dB HL) for Groups I and II.

Group Age (years)

Word recognition
(% correct) Frequency (Hz)

RE LE 250 500 1000 2000 3000 4000 8000

I
M 52.3 90.8 90.9 15.2 14.7 14.9 20.9 56.8 67.2 56.5
SD 7.9 7.6 6.5 5.9 5.7 6.4 6.2 13.4 12.6 17.3
Range 38–75 68–100 72–100

II
M 64.3 78.6 80.6 17.8 17.2 20.1 52.1 67.0 69.6 66.8
SD 7.6 15.6 10.9 5.1 5.8 6.5 9.4 8.7 13.7 13.0
Range 51–79 44–100 52–92

Note. Data for hearing thresholds are collapsed across right (RE) and left ears (LE). Word recognition was
measured using the NU-6 (Northwestern University Auditory Test No. 6).
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Materials
Three questionnaires were used to measure unaided hear-

ing handicap, perceived hearing aid benefit, and hearing
aid satisfaction: the Hearing Handicap Inventory for the
Elderly—Screening version (HHIE–S; Ventry & Weinstein,
1983), the APHAB (Cox & Alexander, 1995), and the SADL
(Cox & Alexander, 1999). The HHIE–S is a 10-item inven-
tory designed to assess perceived handicap associated with
hearing loss and addresses the consequences of hearing loss
on daily life. A score of ≥10 on a scale from 1 to 40 indi-
cates at least a mild-to-moderate hearing handicap (American
Speech-Language-Hearing Association, 1997; Lichtenstein,
Bess, & Logan, 1988).

The APHAB is a 24-item inventory designed to quantify
perceived hearing aid benefit by comparing unaided and
aided responses to statements regarding different listening
environments. The APHAB assesses multiple listening envi-
ronments (i.e., subscales) that include Ease of Communi-
cation, Reverberation, Background Noise, and Aversiveness

of Sounds. A difference of ≥22 between the unaided and
aided APHAB subscale scores indicates that the listener per-
ceives benefit from amplification (Cox & Alexander, 1995).

Lastly, the SADL is a 15-item inventory designed to as-
sess satisfaction with amplification. The SADL produces a
global satisfaction score on a 1–7 scale, with a score of 1
being the least satisfied and a score of 7 being the most satis-
fied with amplification.

Procedures
The three questionnaires (HHIE–S, APHAB, and SADL)

were mailed to each patient identified (n = 79). Once a
50% response rate was achieved, the questionnaires were
mailed a second time to those who did not respond to the
first mailing. The final response rate was 67% (n = 53/79).
Participants were instructed to complete the questionnaires as
follows: (a) HHIE–S was completed according to unaided
listening; (b) the APHAB was completed for both unaided
and aided listening (thus generating benefit scores); and
(c) the SADL was completed for aided listening.

Results
Individual scores for each of the questionnaires were de-

termined according to the standardized instructions (Cox &
Alexander, 1995, 1999; Ventry & Weinstein, 1983). Scores
for the SADL, however, were adjusted by excluding Ques-
tion 14, “Does the cost of your hearing aid seem reasonable
to you?” The veterans who participated in the present study
did not pay for their hearing aids; therefore, it would be
inappropriate to include the question regarding cost. Means
and standard deviations for the HHIE–S, APHAB, and SADL
are presented in Figures 2–4, respectively. The figures show
the means and standard deviations for each group and each
questionnaire. Specifically for the APHAB, mean benefit

Table 3. Results from telephone interviews of the nonrespondents
(n = 14).

Normal hearing
through 2000 Hz

(n = 7)

Normal hearing
through 1000 Hz

(n = 7)

Hearing aid usage
Wears both aids 2 6
Wears one aid 0 1
Does not wear aids 5 0

Reason given for not returning
the questionnaires
Mailed questionnaires late 1 1
Too busy to participate 4 3
Not wearing aids 2 1
Didn’t understand the task 0 1
Illness 0 1

Figure 2. Mean scores of the Hearing Handicap Inventory for
the Elderly—Screening Version (HHIE–S) for Groups I and II.
Means are displayed according toHHIE–Scategories: Emotional,
Social, and Total. Standard deviations are presented as error
bars.

Table 2. Hearing aid profile of respondents for Groups I and II,
including experience with current hearing aids, daily hearing aid
use (hours per day), and current employment status.

Variable Group I Group II

Hearing aid experience
<6 weeks 0 0
6 weeks to 11 months 7 11
1–10 years 19 15
>10 years 0 1

Daily hearing aid use (hours/day)a

<1 1 7
1–4 9 5
4–8 14 12
8–16 1 3

Employment status
Full-time 9 5
Part-time 0 2
Retired 15 20
Student 2 0

aOne Group I participant did not respond in this category.
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scores are plotted and were derived from the difference
between the unaided and aided responses. Table 4 presents
mean APHAB scores for each subscale for each condition:
unaided, aided, and derived benefit scores. As can be seen
in Figure 1, mean scores from the HHIE–S indicated a sig-
nificant hearing handicap (scores of ≥10) for both Groups I
and II. Similarly, mean scores for Groups I and II on the
APHAB and the SADL indicate perceived benefit and sat-
isfaction with hearing aids based on the criteria established
for each measure (e.g., Cox & Alexander, 1995, 1999; see
Figures 3 and 4).

The data were further examined using a single-factor
ANOVA to compare differences between the two groups on
each measure. The ANOVAs indicated that there were no
significant differences between Groups I and II in perceived
hearing aid benefit—APHAB subscales: Ease of Commu-
nication, F(1, 51) = 0.21, p > .05, Reverberation, F(1, 50) =
0.05, p > .05, Background Noise, F(1, 49) = 0.28, p > .05,
and Aversiveness of Sounds, F(1, 50) = 0.26, p > .05—
hearing aid satisfaction (SADL), F(1, 50) = 0.08, p > .05,
and unaided hearing handicap (HHIE–S), F(1, 51) = 2.99,
p > .05. A few questionnaires were returned incomplete.
Therefore, there were some missing data points for a few
of the analyses.

Discussion
The primary purpose of the present study was to deter-

mine hearing aid outcomes, including hearing handicap,
hearing aid benefit, and hearing aid satisfaction for listen-
ers with HF SNHL limited to frequencies above 2000 Hz fit
with CIC hearing aids. Given that listeners with hearing loss
limited to the high frequencies (>2000 Hz) are often con-
sidered borderline candidates for amplification (Mueller
et al., 1991;VanVleit, 1999), it was of interest to knowwhether
these listeners perceive hearing difficulties (e.g., a hearing
handicap). According to Lichtenstein et al. (1988), a score of
≥8 on the HHIE–S indicates at least mild hearing handicap.
Results from the HHIE–S indicated that, on average, listen-
ers from both Groups I and II perceived a hearing handicap
(see Figure 2). One might expect listeners with greater degrees
of hearing loss at 2000Hz tomiss more high-frequency speech
cues, causing difficulty with speech understanding. The
amount of hearing handicap reported, however, was not
significantly different between groups. This suggests that

Figure 4. Mean scores of the Satisfaction With Amplification
in Daily Living survey (SADL) for Groups I and II. Means are
displayed according to SADL categories: Positive Effect (PE),
Service & Cost (SC), Negative Features (NF), Personal Image (PI),
and the Global score. Standard deviations are presented as
error bars.

Table 4. Means and standard deviations for the unaided, aided,
and computedbenefit scores for each subscale of the Abbreviated
Profile of Hearing Aid Benefit.

Unaided Aided
Benefit

(aided – unaided)

Ease of Communication
Group I M 52.6 26.9 25.7

SD 27.1 26.7 30.6
Group II M 52.8 23.4 29.3

SD 23.8 18.1 27.2

Reverberation
Group I M 60.5 34.9 25.5

SD 15.2 12.1 16.8
Group II M 55.6 30.3 24.2

SD 17.7 18.2 25.7

Background Noise
Group I M 66.4 36.3 30.2

SD 17.6 16.7 23.8
Group II M 58.5 31.6 26.8

SD 16.8 15.8 21.2

Aversiveness of Sounds
Group I M 22.7 60.0 –37.4

SD 21.2 26.3 24.6
Group II M 27.4 61.0 –33.67

SD 20.6 20.4 27.1

Figure 3. Mean benefit scores of the Abbreviated Profile of
Hearing Aid Benefit (APHAB) for Groups I and II. Means are
displayed according to APHAB categories: Ease of Communication
(EC), Reverberation (RV), Background Noise (BN), and Aversiveness
of Sounds (AV). Standard deviations are presented as error bars.
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listeners with hearing loss limited to frequencies above
2000 Hz (Group I) experience listening difficulties not read-
ily apparent from their speech recognition scores. As seen
in Table 1, word recognition scores in quiet for Group I were
on average 90% for both ears. Further inspection of the
HHIE–S questionnaires revealed that the majority of listeners
(85%) reported a noisy situation to be handicapping. Indeed,
89% and 81% of listeners from Groups I and II, respectively,
answered either “yes” or “sometimes” to the question “Does
a hearing problem cause you difficulty when in a restaurant
with relatives or friends?” This question directly refers to a
listening environment in which background noise is likely to
be present. The results from this question support the conclu-
sion that listeners with HF SNHL may experience speech
recognition deficits in a competing background, although lit-
tle to no difficulty is exhibited in quiet. Research that directly
measures speech recognition in a competing background
for listeners with HF SNHL, however, is needed.

It was also of interest to know whether listeners with HF
SNHL perceive benefit from amplification. The evidence
regarding the provision of high-frequency audibility to im-
prove speech recognition is somewhat contradictory. For
example, studies have suggested that high-frequency ampli-
fication would not benefit listeners with hearing thresholds
greater than 50 dB HL above 2000 Hz (Hogan & Turner,
1998; Turner & Cummings, 1999). Specifically, Turner and
Cummings (1999) found that listeners with thresholds greater
than 55 dBHL did not exhibit improvements in nonsense syl-
lable recognition in quiet when provided with high-frequency
audibility. Although Turner and Cummings provided high-
frequency audibility to their listeners, that audibility was
established by increasing the level of the entire speech signal.
On the other hand, when the high-frequency portion of the
speech signal is made audible through manipulation of the
frequency response (i.e., aided listening), listeners with high-
frequency hearing loss have shown significant improvements
in speech recognition performance relative to the unaided
condition (Hornsby & Ricketts, 2003; Plyer & Fleck, 2006;
Schwartz et al., 1979; Sullivan et al., 1992; Turner & Henry,
2002). APHAB results from the present study indicate that
listeners with SNHL at and above 2000 Hz do perceive ben-
efit from amplification when listening in quiet, in background
noise, and in reverberation. On the other hand, both groups
reported a lack of benefit for the Aversiveness of Sounds
subscale, consistent with previous research (Cox&Alexander,
1995). This result indicates that both groups have a reduced
tolerance to environmental sounds, perhaps reflecting a re-
duced dynamic range. Overall, both groups from the present
study exhibited mean benefit scores > 22, meeting the criteria
established by Cox and Alexander (1995) that indicates a
substantial difference between unaided and aided listening
conditions.

The results of the APHAB are consistent with previous
studies reporting hearing aid benefit in listeners with HF
SNHL (Beamer et al., 2000; Bennett, 1989; Orchik, Cowgill,
& Parmely, 1990). Bennett (1989) interviewed aided listen-
ers with minimal hearing loss through 2000 Hz (≤35 dB HL)
and found that the majority of listeners perceived benefit
from amplification in home, work, and social situations. Orchik
et al. (1990) also presented a case in which a listener with

normal hearing through 2000 Hz fit with CIC hearing aids
reported perceived benefit from amplification, especially in
crowds. The same listener also demonstrated a 20% improve-
ment (76% to 96%) in speech recognition performance at a
signal-to-noise ratio (SNR) of +10 dB between unaided and
aided conditions. The improvement in speech recognition
performance is not surprising given that a +10 dB SNR is
relatively advantageous to the listener. Most recently, Beamer
et al. (2000) investigated perceived hearing aid benefit based
on the Profile of Hearing Aid Benefit (Cox & Gilmore, 1990)
in a group of listeners with SNHL above 2000 Hz fit with
hearing aids through the Walter Reed Army Medical Center.
Although the styles of hearing aids (e.g., in-the-ear and BTE)
differed from the present study (CIC), significant benefit
scores were reported (Beamer et al., 2000). Taken together,
the above results suggest that predominately high-frequency
amplification may be beneficial for listeners with HF SNHL.

In addition to the question of hearing aid benefit, the pres-
ent study asked whether listeners were satisfied with their
present hearing aids. The question of hearing aid satisfaction
was based on the global score provided by the SADL. Initial
data from Cox and Alexander (1999) suggest a score of
4.9 on a scale from 1 to 7 (with 7 being the most satisfied)
as a norm. Both Groups I and II from the present study had
mean satisfaction scores of 5.1 and 5.2, respectively. The
mean scores are similar to that of Cox and Alexander (1999),
indicating satisfaction with their hearing aids. A potential
bias exists regarding the SADL data in that the veteran pa-
tients from the present study received their hearing aids at no
cost. Although the SADL accounts for this in the overall
score through removal of the question regarding cost, listen-
ers who do not pay for their hearing aids tend to report more
satisfaction than do listeners who purchase their hearing
aids (Cox & Alexander, 1999).

A secondary question of the present study was whether
listeners with HF SNHL above 2000 Hz differed in perceived
hearing handicap, hearing aid satisfaction, and hearing aid
benefit from listeners with HF SNHL above 1000 Hz. Anal-
ysis of the results did not reveal any significant differences
between the two groups for the three measures (i.e., SADL,
HHIE–S, and APHAB). The lack of significant differences
between groups on any of the measures indicates that the
groups are very similar in self-reported hearing handicap,
hearing aid satisfaction, and hearing aid benefit, despite
a mean difference of 31.2 dB HL in hearing sensitivity at
2000 Hz. The above similarities among Groups I and II sug-
gest that the threshold at 2000 Hz alone may not be a critical
factor in a successful hearing aid fitting. These results and
conclusions, however, should be taken with caution given the
significant age differences between the two groups. Group
selection was based primarily on degree and configuration of
hearing loss, as well as use of CIC hearing aids. Age, how-
ever, was not controlled as a variable. Given the lack of
significant differences between the two groups on any test
measure, it is unlikely that age had an effect.

The threshold at 2000 Hz alone may not be a critical
factor; however, listeners with near normal hearing through
2000 Hz may require extra counseling when considering
amplification. This point is illustrated when considering the
reported hearing aid usage between the respondents and
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nonrespondents. All respondents from Groups I and II
reported wearing their hearing aids, with the majority (76%)
reporting usage between 1 and 8 hr per day (26% 1–4 hr/day,
49% 4–8 hr/day). On the other hand, almost half (43%) of the
nonrespondents interviewed reported that they do not wear
their hearing aids (see Table 3). Five of the 6 listeners who
reported that they do not wear their hearing aids had hearing
loss above 2000 Hz. In these instances, the hearing aid fitting
was either unsuccessful or the individual’s listen-
ing needs changed over time. Further counseling at the ini-
tial hearing evaluation may have indicated other possible
reasons why these listeners were not potential amplification
candidates. A small percentage (15%) of the respondents
reported that they were wearing their hearing aids less than
1 hr per day. Further inspection of the data indicated that
all but one of these listeners was retired. One conclusion may
be that these retired individuals encounter fewer demand-
ing listening situations than more active listeners. Similarly,
further counseling of these listeners may have indicated their
lack of amplification needs.

Results of the present study indicate that patients with HF
SNHL perceive benefit and satisfaction from amplification
with CIC hearing aids. Individuals with HF SNHL should
therefore be considered potential candidates for amplifica-
tion. CIC hearing instruments are a viable choice due to the
advantages offered by this style of hearing aid, particularly
the increase in high-frequency amplification due to the place-
ment of the microphone in the ear canal and the potential for
fewer problems related to the occlusion effect. The results
of the present study, however, should be taken with caution
due to the large variability associated with both groups, par-
ticularly on the APHAB benefit measures. This variability
emphasizes the importance of appropriate counseling and
follow-up when fitting listeners with HF SNHL, particularly
regarding realistic hearing aid expectations. Further research
is needed to determine the effect of threshold at 2000 Hz
on both unaided and aided speech recognition in noise mea-
sures for listeners with HF SNHL.
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