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A number of observational studies have
reported that hearing loss negatively affects
quality of life.”> Among the participants in the
Epidemiology of Hearing Loss Study (EHLS),
significant relationships were found between
severity of hearing loss and impaired physical
and social functioning Other studies have
revealed a positive influence of hearing aid usage
on quality of life."™* A systematic review and
meta-analysis of studies related to hearing aids
and quality of life concluded that hearing aid
usage in adults was associated with improve-
ments in psychological, social, and emotional
well-being when hearing-specific and communi-
cation-specific measures were used for quality-of-
life assessment.® In a randomized trial among
older patients at Veterans Affairs clinics, results
suggested that hearing aid use led to significant
improvements in social and emotional function-
ing, communication, cognition, and depression,
with all effects except cognition being sustained
for at least 1 year.”®

Despite the psychosocial benefits of hearing
aid use, it has been estimated that just 20%
to 25% of hearing-impaired individuals use
hearing aids.*?® A 1995 study revealed that
only about one third of adults aged 70 years or
older who had a reported hearing problem had
used hearing aids within the past year.'®

Researchers have conducted clinic-based
investigations and cross-sectional population
studies and surveys to evaluate characteristics
related to seeking help for a hearing loss and
obtaining hearing aids. In general, the factors
found to have an influence on the decision to
seek help include a self-perception of reduced
hearing ability or decline in hearing sensitivity,
negative impact of hearing quality on daily
life, and comments or encouragement from
others."”"2° Conversely, studies investigating
characteristics associated with not seeking treat-
ment for a hearing loss have found that denial of
the loss, self-image implications, fear of social
consequences, fear of aging, acceptance of a
hearing loss as a normal part of the aging process,
and lack of social pressure have played a role.'®*!
Hearing aids in particular were not sought
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older adults.

because of concerns regarding cost, effectiveness,
stigma, and discomfort.'®?"?

Previous studies have not been population
based and prospective in nature and have not
evaluated multiple factors simultaneously, in-
cluding demographic characteristics, standard
measures of hearing ability, and self-perception
of hearing quality and handicap. Some studies
have been conducted in clinical populations
in which participants have already made a
decision to seek help for a perceived hearing
loss."”?° Factors influencing the decision to
acquire a hearing aid among patients seen at an
audiology clinic may differ from those in effect
among participants in a population-based study
of aging.

Investigators in the Netherlands have con-
ducted population studies, but those were
cross-sectional in design; also, in the Nether-
lands the cost of a hearing aid may be partially
reimbursed, either through public funding or
the patient’s employer.'®' Because cost may be
an important factor in the decision to acquire
a hearing aid, the results of studies conducted in
the Netherlands may be expected to differ from
studies conducted in the United States, where
hearing aids are not universally covered by
private health insurance or Medicare. Previous

Objectives. We determined factors associated with hearing aid acquisition in

Methods. We conducted a population-based, prospective study that used
information from 3 examinations performed on study participants as part of the
Epidemiology of Hearing Loss Study (1993-2005). We included participants
(n=718; mean age=70.5 years) who exhibited hearing loss at baseline or the first
follow-up and had no prior history of hearing aid use. We defined hearing loss as
a pure tone threshold average (PTA) at 0.5, 1, 2, and 4 kilohertz in the better ear of
greater than 25 decibels Hearing Level.

Results. The 10-year cumulative incidence of hearing aid acquisition was
35.7%. Associated factors included education (college graduate vs all others:
hazard ratio [HR]=2.5; 95% confidence interval [Cl]=1.5, 4.1), self-perception of
hearing (poor vs good or better: HR=2.5; 95% CI=1.3, 5.0), score on a perceived
hearing handicap inventory (+1 difference: HR=1.1; 95% Cl=1.0, 1.1), and PTA
(+5 dB difference: HR=1.4; 95% Cl=1.2, 1.6).

Conclusions. The low rate of hearing aid ownership among older adults is
a problem that still needs to be addressed. (Am J Public Health. 2011;101:
1449-1455. doi:10.2105/AJPH.2010.300078)

survey work investigating the prevalence of
hearing aid use in the United States has relied on
self-reported hearing loss or hearing difficulty,
which may introduce error and which prevents
any adjustment for measured hearing loss.**** In
addition, survey work is subject to response bias
and may not be representative of the general
population.

Our goal for this population-based study was
to estimate, for the first time, the 10-year
incidence of hearing aid acquisition among
participants with a demonstrated hearing loss
and to determine the factors that predicted
hearing aid purchase.

METHODS

Participants were residents of Beaver Dam,
Wisconsin, who had participated in the Beaver
Dam Eye Study (BDES). The BDES began
recruitment in 1987 and 1988 by inviting all
residents of the city or township of Beaver
Dam who were aged 43 through 84 years to
participate in a population-based study of age-
related eye disorders. Of the 5924 eligible
residents, 4926 (83%) were examined in the
first BDES phase, conducted from 1988 to
1990. The first follow-up BDES examination
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was performed 5 years later, from 1993 to
1995. At the same time, all baseline BDES
participants were invited to participate in the
first EHLS examination (EHLS-1). There were
3753 participants (82.6% of the 4541 living
BDES participants) who participated in EHLS-
1. Follow-up studies were conducted 5 years
(EHLS-2) and 10 years (EHLS-3) after baseline.
Additional details on the EHLS have previ-
ously been reported.**2°

Participants included in this study had
a demonstrated hearing loss at either EHLS-1
or EHLS-2. We defined hearing loss as a pure-
tone threshold average (PTA) at 0.5,1, 2, and 4
kilohertz of more than 25 decibels Hearing
Level (HL) in the better ear. Participants had no
history of hearing aid use before the detection
of a hearing loss.

Measurements

Audiometry. Pure-tone air-conduction
thresholds (measured as decibel HL) were de-
termined during each study period according
to the American Speech-Language-Hearing
Association guidelines.® We followed Ameri-
can National Standards Institute standards for
equipment calibration.*”*® We measured
thresholds in both ears at 0.5, 1, 2, 3, 4, 6, and 8
kilohertz. We calculated 3 PTAs of the better
ear: the average of the 0.5, 1, 2, and 4 kilohertz
thresholds; the average of the 0.5, 1, and 2
kilohertz thresholds; and the average of the 4, 6,
and 8 kilohertz thresholds. We used the female
talker version of the NU-6 test (Northwestern
University Auditory Test no. 6) for word recog-
nition testing, conducted in quiet and in com-
peting message. Word lists were presented at 36
decibels above the 2 kilohertz threshold in the
better ear. For competing message, a single male
talker was included at 8 decibels below the
female voice.**° Word recognition scores con-
sisted of the percentage of words the participant
correctly stated. Previous publications have
reported audiometric procedure details.?>3°

Hearing aid acquisition. Hearing aid usage
was self-reported in response to the question:
“Have you ever worn a hearing aid or ampli-
fying device?” To be included, participants
must have answered “no” at the time of
the EHLS examination during which the
hearing loss was first detected. Hearing aid
acquisition was considered to have occurred
if, at the EHLS examination(s) after the
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identification of a hearing loss detection
(EHLS-2 or EHLS-3), the participant an-
swered “yes” to the same question.
Covariates. Covariates included age, gender,
education, marital status (currently married,
not married), self-perception of hearing quality
(excellent, very good, good, fair, poor), self-
perception of hearing loss (“Do you feel you
have a hearing loss?”), perception of friends
and relatives with respect to the participant’s
hearing, self-reported family history of hearing
loss (father, mother, or siblings), impaired
cognition, and the participant’s score on the
Hearing Handicap Inventory for the Elderly—
Screening Version (HHIE-S) score.>!
Education was modeled as a 4-level class
variable (<12,12,13-15, and >16 years) and as
a dichotomous variable (<16 vs 216 years
[termed “college graduate”]). Impaired cogni-
tion was defined as a score of less than 24 on
the Mini-Mental State Examination or a report
of dementia by a proxy.>* The HHIE-S consists
of 10 questions measuring the perceived social/
situational and emotional effects of a hearing
problem. Possible responses for each question
are “no” (O points), “yes” (4 points), and “some-
times” (2 points). Points are added across the 10
questions; thus, the HHIE-S score ranges from
0 to 40 points, with higher values indicating
a greater degree of perceived handicap related
to a hearing problem. For self-perception of
hearing quality, we combined responses in the
categories of excellent, very good, and good
because of small numbers of responses in those
categories.

Statistical Analyses

The follow-up period was divided into two
5-year segments, corresponding with the EHLS
study phases. For participants whose hearing
loss was diagnosed at EHLS-1, the first 5-year
segment (0-5 years of follow-up) began at
EHLS-1 and ended at EHLS-2, at which time
hearing aid usage was ascertained. If the
participant did not report using a hearing aid at
that time, the second 5-year segment (5-10
years of follow-up) began at EHLS-2 and ended
at EHLS-3, at which time hearing aid usage
was again ascertained. For participants who did
not have a hearing loss at EHLS-1 but did at
EHLS-2, the first (and only) 5-year segment
(0-5 years of follow-up) began at EHLS-2
and ended at EHLS-3.

To determine the strength of association
between hearing aid acquisition and the cova-
riates, we used Cox discrete-time proportional
hazards modeling. For categorical factors,

a reference category was chosen, and indicator
variables were created for the remaining cate-
gories. Dichotomous factors were entered as
0 or 1. We used the covariate measurements
collected at the beginning of each follow-up
period, with the exception of impaired cogni-
tion. Because the Mini-Mental State Examina-
tion was not administered at EHLS-1, we used
the cognition status determined at the end of
each follow-up period.

Initial modeling was performed for each of
the covariates separately, with age and gender
adjustment only. All covariates were considered
for the multivariate model, and we selected
the final model in a stepwise fashion. Education
and income were strongly correlated and pro-
vided approximately the same goodness of fit, so
we chose education for the final model to
increase sample size (there were more missing
data for income). We computed hazard ratios
(HRs) and corresponding 95% confidence in-
tervals (Cls) from the parameter estimates and
their SEs. We used SAS version 9.1 (SAS In-
stitute, Cary, NC) to perform all analyses.

RESULTS

A total of 718 participants (mean age=70.5
years) with a hearing loss were followed for at
least 5 years (Figure 1). Among these partici-
pants, the 5-year incidence of hearing aid
acquisition was 14.3%. The 5-year incidence
of hearing aid acquisition was 14.8% for the
486 participants whose hearing loss was
detected at EHLS-1 (baseline) and 13.4% for
the 232 participants whose hearing loss was
detected at EHLS-2. The 10-year cumulative
incidence of hearing aid acquisition was
35.7%. Approximately 20% of the participants
followed for 10 years acquired a hearing aid
5 to 10 years after a hearing loss was initially
detected.

Results of age- and gender-adjusted analyses
are presented in Table 1. Hearing aid acquisi-
tion was associated with education and a num-
ber of perceived hearing factors and hearing
capacity measurements. College graduation
significantly increased the likelihood of ac-
quiring a hearing aid (HR=1.8; 95% CI=11,
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EHLS-2 participants with hearing loss' detected at baseline
and with no reported history of hearing aid use at baseline

n=508

A4

Complete EHLS-2 hearing aid use and EHLS-1 covariate data

n=486

N

Yes

EHLS-2 Hearing Aid Use

n=72(14.8%)

No
n=414 (85.2%)

EHLS-3 participants with hearing loss detected at
EHLS-2 and not at baseline, and with no history

of hearing aid use at EHLS-2
n=235

A4

A 4

Complete EHLS-3 hearing aid use
and EHLS-2 covariate data
n=292

Complete EHLS-3 hearing aid use
and EHLS-2 covariate data
n=232

N

EHLS-3 Hearing Aid Use

n=58(19.9%)

N

Yes No
n=234(80.1%)

n=31(13.4%)

Yes No
n=201 (86.6%)

Note. EHLS =Epidemiology of Hearing Loss Study. Hearing loss is defined as a pure-tone threshold average at 0.5, 1, 2, and 4 kHz of greater than 25 dB hearing level in the better ear.

2.9), and this relationship was stronger in the
period of 5-10 years after hearing loss de-
tection (HR=2.6; 95% CI=1.1, 6.1). Higher
income also demonstrated a nonsignificant,
positive relationship with hearing aid acquisi-
tion. Regarding the perceived hearing factors,
a significant linear association existed between
perceived hearing quality and aid acquisition
(P<.01), with those reporting poor quality
having a rate ratio of 6.2 (95% CI=3.5, 11.0)
compared with those reporting excellent, very
good, or good hearing. In the first 5 years of
follow-up after hearing loss detection, only
9.5% of the participants who rated their hear-
ing as good or better acquired an aid, but close
to 36% of participants who perceived their
hearing as poor acquired an aid. In the 5- to
10-year follow-up period, nearly 41% of the
participants who reported poor hearing ob-
tained an aid, compared with about 13% of the
participants reporting good or better hearing.
Self-perception of hearing loss and having
friends or relatives think that the participant
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FIGURE 1—Study population selection and incidence of hearing aid acquisition: Beaver Dam, WI, 1993-2005.

had a hearing loss resulted in a rate of aid
acquisition more than 3 times the rate of those
without these factors. A family history of hearing
loss was also significantly associated with hearing
aid acquisition (HR=1.8; 95% CI=1.2, 2.6),

as was the perceived degree of handicap related
to hearing (HR; unit of HiiE-s score=1.08; 95%
CI=1.06, 1.11). With respect to the measure-
ments of hearing ability, a higher PTA was
associated with significantly elevated rates

of aid acquisition, particularly for the average
of the 0.5, 1, 2, and 4 kilohertz thresholds
(+5 dB difference: HR=1.5; 95% CI=1.3,
1.7). Higher word recognition scores in quiet
(HR=0.97; 95% CI=0.96, 0.99) and in com-
peting message (HR=0.98; 95% CI=0.97,
0.99) resulted in lower rates of hearing aid
aquisition.

Significant factors in the best-fitting multi-
variate model (with age and gender) included
education (college graduate vs all others), self-
perception of hearing quality, perceived degree
of handicap related to hearing (HHIE-S score),

and the PTA of the 0.5, 1, 2, and 4 kilohertz
thresholds in the better ear (Table 2). There
was no difference in the factors included in the
best-fitting model for the 2 follow-up periods.
College graduates were 2.5 times (95%
CI=1.5, 4.1) as likely to acquire a hearing aid as
were those without a college degree. Partici-
pants who considered their hearing to be poor
also had an HR of 2.5 (95% CI=1.3, 5.0),
compared with participants who perceived
their hearing to be good or better. The rate of
hearing aid acquisition also continued to have
a significant, positive association with the
HHIE-S score (+1 difference: HR=1.05; 95%
CI=1.03, 1.08) and the PTAo5_4 bvetter ear (+5
dB difference: HR=1.4; 95% CI=1.2, 1.6).
Among participants who reported having
been told that they would benefit from a hear-
ing aid and who were followed for 10 years,
prominent reasons given for not acquiring an
aid included not needing it, the cost, the in-
convenience of wearing an aid, and the poor
hearing-aid experience of others (Table 3). The
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frequency of the cited reasons varied by gender
and by the number of years since the hearing
loss was detected. The most frequent responses
cited as being the main reason for not obtaining
an aid were cost (overall, 27%; women, 34%;
men, 23%) and not needing an aid (overall,
26%; women, 27%:; men, 25%).

DISCUSSION
We found that close to two thirds of the

individuals with a hearing loss who were
followed for 10 years did not acquire a hearing

1452 | Research and Practice | Peer Reviewed | Fischer et al.

TABLE 1-Distribution of Risk Factors for Incidence of Hearing Aid Acquisition: Beaver Dam, WI, 1993-2005
0-5 Years of Follow-Up 6-10 Years of Follow-Up Both Follow-Up
Hearing Aid ~ No Hearing Aid Hearing Aid ~ No Hearing Aid Periods Combined,
Risk Factors (n=103) (n=615) HR (95% ClI) (n=58) (n=234) HR (95% Cl) HR (95% Cl)

Men, % 57.3 54.0 1.23 (0.78, 1.92) 44.8 61.5 0.58 (0.32, 1.07) 0.95 (0.66, 1.36)
Education (4 levels), y, %

<12 (Ref) 28.2 27.3 1.00 25.9 25.2 1.00 1.00

12 48.5 48.9 1.00 (0.60, 1.64) 46.6 53.0 0.91 (0.45, 1.87) 0.97 (0.65, 1.46)

13-15 7.8 133 0.58 (0.25, 1.33) 10.3 12.8 0.78 (0.27, 2.26) 0.66 (0.35, 1.25)

>16 15.5 10.4 1.47 (0.74, 2.90) 17.2 9.0 2.38 (0.89, 6.36) 1.69 (0.97, 2.95)
College graduate (=16 vs <16 y) 15.5 10.4 1.57 (0.86, 2.84) 17.2 9.0 2.59 (1.10, 6.09) 1.81 (1.12, 2.94)
Income, $, %

0-9000 (Ref) 12.2 111 1.00 14.0 9.4 1.00 1.00

10000-19000 21.1 30.3 0.62 (0.27, 1.42) 16.0 23.3 0.54 (0.17, 1.74) 0.63 (0.32, 1.22)

20000-29000 24.4 21.0 1.09 (0.47, 2.49) 24.0 28.2 0.90 (0.29, 2.75) 1.02 (0.53, 1.97)

30000-44000 25.6 215 1.10 (0.48, 2.55) 24.0 19.3 1.80 (0.54, 6.05) 1.25 (0.63, 2.46)

>45000 16.7 16.1 0.99 (0.39, 2.52) 22.0 19.8 1.78 (0.51, 6.20) 1.16 (0.56, 2.43)
Married, % 60.2 64.8 0.78 (0.48, 1.27) 64.9 62.3 1.99 (0.98, 4.03) 1.06 (0.71, 1.57)
Perceived hearing, %

Excellent, very good, good (Ref) 39.8 63.6 1.00 29.3 50.0 1.00 1.00

Fair 46.6 324 2.34 (1.49, 3.68) 48.3 41.9 2.22 (1.12, 4.40) 2.31 (1.58, 3.36)

Poor 13.6 41 5.67** (2.71, 11.87) 22.4 8.1 9.68** (3.56, 26.27)  6.16** (3.47, 10.96)
Self-perception of hearing loss 86.0 67.3 3.21 (1.76, 5.86) 91.2 17.2 3.55 (1.31, 9.58) 3.39 (2.03, 5.65)
Family/friends think have hearing loss 62.0 439 2.26 (1.43, 3.55) 80.4 50.2 6.05 (2.83, 12.94) 3.01 (2.05, 4.42)
Family history of hearing loss 63.2 49.9 1.85 (1.15, 2.98) 67.9 56.0 1.66 (0.86, 3.21) 1.80 (1.22, 2.64)
Impaired cognition, % 14.6 15.0 0.90 (0.48, 1.69) 20.0 14.1 1.32 (0.61, 2.90) 1.06 (0.65, 1.72)
Age, y, mean (SD) 71.0 (10.0) 70.4 (9.0) 1.01 (0.99, 1.04) 74.9 (8.8) 72.3 (8.4) 1.03 (0.99, 1.07) 1.02 (0.996, 1.04)
HHIE-S score, mean (SD) 11.2 9.3) 6.0 (6.9) 1.08 (1.06, 1.11) 11.9 (9.5) 7.3 (6.9) 1.09 (1.04, 1.13) 1.08 (1.06, 1.11)
PTAo 5-4 ki, vetter eary MeaN (SD) 35.7 (8.4) 31.7 (5.3) 1.60 (1.36, 1.87) 39.3 (6.1) 36.2 (6.9) 1.33 (1.07, 1.67) 1.51 (1.33, 1.72)
PTAg 5-2 kiz, vetter eary MeaN (SD) 27.9 (9.8) 23.8 (7.0) 1.44 (1.26, 1.66) 32.7 (1.7) 27.8 (8.6) 1.33 (1.10, 1.60) 1.41 (1.26, 1.57)
PTA4-g i1z, better eary MeaN (SD) 63.2 (13.3) 59.1 (14.2) 1.11 (1.02, 1.21) 63.4 (11.6) 64.8 (14.2) 0.96 (0.84, 1.09) 1.06 (0.99, 1.14)
Word recognitiong,ie;, mean (SD) 81.2 (15.2) 87.4 (9.5) 0.96 (0.94, 0.98) 82.4 (12.6) 83.0 (13.5) 1.00 (0.98, 1.02) 0.97 (0.96, 0.99)
Word recognition,gise, mean (SD) 34.0 (19.0) 42.6 (18.8) 0.97 (0.96, 0.99) 35.0 (17.7) 39.0 (18.0) 0.99 (0.97, 1.01) 0.98 (0.97, 0.99)
Note. Cl=confidence interval; HHIE-S=Hearing Handicap Inventory for the Elderly—Screening Version; HR =hazard ratio; PTA= pure-tone threshold average at 0.5, 1, 2, and 4 kHz in the better ear;
hazard ratio for +5 dB difference in PTA. HRs were adjusted for age and gender.
**Test for trend P<.01.

aid, despite the fact that hearing and perceived
hearing handicap worsened over this period
(mean PTAq 5-4 iz, better ear: baseline=31.3,
follow-up=40.3, P<.001; mean word recog-
NitioNcompeting message: baseline=42.5%, follow-
up=230.5%, P<.001; mean HHIE-S: base-
line=5.7, follow-up=9.9, P<.001) and the fact
that participants were participating in a study
focused on hearing. The 5-year incidence of
hearing aid acquisition was 14%, and the 10-
year incidence was 36%. These rates are
similar to previously reported prevalence rates
of hearing aid use. In the baseline EHLS cohort

we found that among individuals with a hearing
loss (PTAo 5-4 11z, worse ear>>25 dB), 20.7% had
a history of using a hearing aid, although only
14.6% were current users.” In a slightly older
study population from the Framingham cohort
(age range 63-95 years in 1983-1985), 25% of
the participants who reported a hearing problem
stated that they had used an aid at some time.*?
Among a group of Netherlands participants who
were aged 85 years between 1997 and 1999
and who had a PTA_4 11, better car greater than
35 decibels HL, 23% agreed to a first-time
hearing aid fitting within the next year.>*
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TABLE 2—Multivariate Model of Risk Factors for Incidence of Hearing Aid Acquisition: Beaver Dam, WI, 1993-2005

Risk Factors

0-5 Years of Follow-Up, HR (95% CI)

6-10 Years of Follow-Up, HR (95% Cl)

Both Follow-Up Periods Combined, HR (95% Cl)

College graduate
Perceived hearing

PTAO_S—A kHz, better ear

Age 1.01 (0.98, 1.04)
Men 0.99 (0.61, 1.60)
2.16 (1.15, 4.08)

1.43 (1.20, 1.70)

1.04 (0.99, 1.08)
0.36 (0.18, 0.74)
3.31 (1.30, 8.39)

Excellent, very good, good (Ref) 1.00 1.00

Fair 1.58 (0.95, 2.61) 1.74 (0.84, 3.62)

Poor 2.07* (0.83, 5.15) 4.34% (1.34, 14.04)
HHIE-S score 1.05 (1.02, 1.09) 1.05 (1.01, 1.10)

1.21 (0.94, 1.55)

1.01 (0.99, 1.04)
0.73 (0.49, 1.08)
2.45 (1.46, 4.11)

1.00

1.63 (1.08, 2.47)
2.50** (1.25, 5.03)
1.05 (1.03, 1.08)
1.36 (1.18, 1.56)

hazard ratio for +5 dB difference in PTA.
*Test for trend P<.05; **test for trend P<.01.

Factors found to be significantly and in-
dependently related to first-time use of a
hearing aid included education (college grad-
uate), hearing loss severity (measured as the
PTA( 5-4 ki1, better ear)» hearing handicap
score, and self-perception of hearing quality.
These factors were the same for both acqui-
sition within the first 5 years and acquisition
within 5-10 years after detection. Education
and income are correlated, and digital hearing
aids are expensive, so it is likely that income may
have accounted for some of the observed edu-
cation effect in our study. In previous clinical
and survey work, self-perceived hearing quality
has been found to be associated with hearing aid
purchase.'®'” Tn a recent clinic-based investiga-
tion, a 10-point scale for self-rating of hearing
ability was found to be a significantly strong
predictor of hearing aid purchase (odds ra-
tio=0.47 for 1 unit improvement).!” However,
no adjustment was made for other potential
predictors. In the 2004 survey of National
Family Opinion participants, close to 64% of
first-time hearing aid owners stated that a self-
perceived decline in hearing influenced the de-
cision to acquire an aid.'®

We focused on hearing aid acquisition after
the identification of a hearing impairment in
a population-based investigation of aging and
sensory loss; however, we did not focus on the
decision to seek help for a hearing problem.
Studies have found that self-perceived hearing
quality and the impact of hearing loss on daily
life are influential factors in an individual’s
18-20

decision to seek help for hearing difficulties.
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Note. Cl=confidence interval; HHIE-S=Hearing Handicap Inventory for the Elderly—Screening Version; HR = hazard ratio; PTA= pure-tone threshold average at 0.5, 1, 2, and 4 kHz in the better ear;

In a group of participants aged 55 years or
older with a PTAq 5_4 i1z, better ear Of 30
decibels HL or higher, the rate of physician
consultation was significantly associated with
self-perception of hearing quality, whether the
participant’s hearing was bothersome on a
daily basis, whether others had complained
about the participant’s hearing, and whether
others had advised the participant to obtain a
hearing aid.'®

We found that the reasons most often cited
for not acquiring an aid were the perception
that the aid was unnecessary, the cost, the
inconvenience, and the poor experience of
others. Similar reasons have been previously
reported.?"*2333% In a 1998 survey of older
National Family Opinion panel members (aged

TABLE 3—Reasons for Not Acquiring a Hearing Aid: Beaver Dam, WI, 1993-2005

50 years or older), close to 70% of the hearing-
impaired respondents who were not using hear-
ing aids stated that their hearing was not bad
enough to need an aid or that they could get
along without one, and 55% felt that hearing
aids were too expensive.” The strong impact of
the negative experience of others has also pre-
viously been noted **** Many aspects of using
hearing aids can be difficult for older adults,
including changing the battery, cleaning the ear
mold, and inserting the aid into the ear.>®
Cognitive and functional ability, poor benefit,
discomfort with background noise, discomfort
in noisy situations, and poor fit have been
found to be related to the use of hearing
aids.>37 All of these factors may enter into the
consideration of the poor experience of others

5 Years of Follow-Up

10 Years of Follow-Up

Reasons Men (n=58), % Women (n=32), % Men (n=29), % Women (n=10), %
Did not need it 59.3 52.9 51.7 60.0
Cost 49.2 55.6 55.2 70.0
Calls attention to handicap 6.8 8.8 0.0 0.0
Inconvenient to wear 37.3 50.0 85.7 40.0
Would not know where to buy 17.6 13.8 17.2 0.0
Poor experience of others 31.0 455 55.2 60.0
Too old to benefit 5.2 15.6 71 0.0

been told that they would benefit from a hearing aid.

Note. Table reports on participants whose pure-tone threshold average at 0.5, 1, 2, and 4 kHz in the better ear was
determined to be greater than 25 dB Hearing Level at baseline. The only participants included are those who reported having
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and the perception that hearing aids are incon-
venient.

Recent improvements in the technology re-
lated to hearing-assistive devices include digital
processing and directional microphones, but it
has not yet been determined that these im-
provements have led or will lead to greater use
of the devices.>® The optimum timing for the
introduction of aid(s) in relation to age and the
course of hearing decline also needs to be
established 3%° The high number of individuals
dissatisfied with the performance of their hearing
aids may be partially related to when the aid
was first fitted and the approach used for
adapting to the new device. If a hearing aid is
fitted too early in the progression of hearing loss,
a benefit substantial enough to offset the time,
effort, and cost involved in using the new hearing
aid may not be seen. If the hearing aid is fitted
too late, after the individual has already estab-
lished compensatory mechanisms, additional
difficulties involved in adapting to amplified
sound may occur.

We did not observe any difference in the
significant predictors for the 2 time periods (i.e.,
0-5 years after hearing-loss detection vs 5-10
years after hearing-loss detection). In addition,
results for the O—5-year period showed that
the rate of aid acquisition and the factors
related to it did not significantly vary between
participants whose hearing loss was detected
at baseline (which includes those who had long-
standing hearing loss) and those with newly
detected hearing loss (i.e., hearing loss detected
at the first follow-up). Therefore, there was
no suggestion that time since hearing loss
detection influenced the factors related to aid
acquisition.

Our study was population-based in a rela-
tively large population and was prospective in
nature, with 10 years of follow-up. We used
standard audiometric methods to measure
hearing capacity, and we collected information
on hearing aid usage, demographic character-
istics, and perceived hearing ability at 5-year
follow-up intervals. We were able to evaluate
whether the length of time since the hearing
loss was detected influenced which factors
predicted hearing aid acquisition. However, for
the participants whose hearing loss was iden-
tified at baseline, we did not have information
regarding how long it had been since the
hearing loss was first detected, and we could
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not assess the question of the timing of aid
fitting in more detail.

Other limitations included having self-
reported family history information for parents
and siblings but not for spouses. Hearing aid
experience among spouses may very well in-
fluence the likelihood of acquiring an aid.
Finally, the observed rates of hearing aid acqui-
sition will vary by the level of hearing loss chosen
as the definition of hearing loss. Our definition
of hearing loss (PTA¢ 54 1z, better ear>2D dB)
may not be optimal and may not be the level at
which audiologists recommend an aid. It may
also be that information on hearing loss across
frequencies is important in the fitting of an aid,
although in our work, individual frequency data
were not significant predictors of hearing aid
acquisition.

Widespread acceptance of rehabilitive aids,
particularly hearing aids, for the treatment of
hearing loss has not been achieved and re-
mains a challenge. In addition to technological
advancements, work is needed to determine
the most effective approaches for overcoming
the personal and societal barriers affecting
the acquisition and continued use of hearing
aids. m
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