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MarkeTrak VIII: The Prevalence of Tinnitus
in the United States and the Self-reported
Efficacy of Various Treatments

The tinnitus population is massive and largely uninformed about treatment
options—which includes significant benefit from properly fit hearing aids.

BY SERGEI KOCHKIN, PhD; RICHARD TYLER, PhD; AND JENNIFER BORN

The size of the tinnitus population
in the United States is nearly 30
million people—or about 10% of
the entire population—and the
incidence of tinnitus is as high as
26.7% for people ages 65-84 years.
Data in this article also confirm
that the provision of hearing

aids offers substantial benefit to

a significant number of people
suffering from tinnitus. Evidence
suggests that this information
should be more widely
disseminated in the audiological

and medical communities.
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number of estimates have been
Aprovided on the prevalence of tin-

nitus in the United States. Davis
and El Refiae' estimated that 10% to 15%
of the US population experiences chronic
or persistent tinnitus (eg, ringing in the
ears or internal head noises). About half
of the people with tinnitus are bothered
by it, and it is reported that about 1% indi-
cate that tinnitus substantially affects their
lives. A recent self-report survey using the
1999-2004 National Health and Nutrition
Examination Surveys (NHANES)? database
on more than 14,000 subjects estimated
that 50 million US adults reported hav-
ing any tinnitus and 16 million reported
frequent tinnitus in the past year. Tinnitus
was shown to increase with age, peaking
at 14.3% of people ages 60 to 69 years.
In addition, it was most prevalent among
people with low-to-mid or high frequen-
cy hearing loss. Other authors indicate
that chronic tinnitus affects 42 million
Americans and is considered “clinical-
ly significant” in 10 million adults>* It
should be acknowledged that differences
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in the specific questions asked in these
surveys likely account for much of the
variability in numbers.

Tinnitus has been shown to have a
direct impact on a person’s emotional
well-being, hearing, and ability to sleep
and to concentrate—in turn influencing
basic life functions, such as socialization
and relaxation.>® In severe cases, it can
interfere with the individual’s ability
to perform adequately on the job or
contribute to psychological disorders,
such as depression, suicide ideation, post-
traumatic stress disorder, anxiety, and
anger. The constancy of tinnitus and the
perceived lack of control can provoke fear,
which exacerbates the problem leading to
an ever-increasing cycle of distress in the
person suffering from tinnitus.”

Only a small number of people
contact their physicians or hearing
care professionals for help with their
tinnitus. The reason perhaps lies in
the widespread belief that tinnitus is
incurable or untreatable. Yet, there are
several methods for treating tinnitus that
can alleviate the impact it has on the
patient’s quality of life.®89

In a large-scale study by the Better
Hearing Institute (BHI), it was shown that
39% of people (more than 9 million adult
Americans) indicated they had not sought
help for their hearing loss specifically
because they concurrently had tinnitus.' It
is likely their belief that tinnitus could not
be treated influenced their decision not to
seek treatment for either. Thus, those with
both untreated tinnitus and untreated
hearing loss would be expected to suffer
an even greater diminished quality of life
than individuals with just tinnitus or just
hearing loss.
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Tinnitus as a Professional
Challenge

Since a substantial number of people
with both tinnitus and hearing loss choose
not to seek a solution for their hearing loss
due to their tinnitus, we believe hearing
care professionals must provide evidence
that they can provide effective treatment
for tinnitus. Most people with tinnitus also
have a hearing loss. For those with hearing
loss, hearing aids should obviously improve
their hearing and communication. Hearing
aids can help relieve tinnitus symptoms
by improving communication, thereby
reducing stress and making it easier to
accept or cope with tinnitus.

Additionally, by amplifying background
sound or producing background ambient
noise, the loudness or prominence of
tinnitus can be reduced. Hearing aids
might be viewed as Gestalt therapy
for the ears, since tinnitus (previously
conspicuously in the foreground) is
relegated appropriately to the background
when environmental sounds are amplified.
The very act of taking the focus off of
tinnitus means relief for many people.

In a survey of 230 hearing care
professionals, we specifically asked them
to estimate the impact that using hearing
aids had on their patients’ tinnitus.!! Their
estimates were encouraging for those with
tinnitus: 60% of their patients reported
some relief of their tinnitus when using
hearing aids, and 20% actually reported
major relief of their tinnitus when using
hearing aids.

Objective

The purpose of this paper is to
determine the prevalence of tinnitus in
a nationally representative sample of
more than 46,000 households—the
largest survey of its kind. We focused on
quantifying tinnitus among people with
hearing impairment, as well as those
not reporting hearing impairment. This
paper also explores, from the consumers’
perspective, the duration and intensity of
their tinnitus and the impact it has on their
quality of life. Furthermore, it examines
treatment modalities designed to alleviate
tinnitus and consumer perceptions of the
efficacy of these treatments.

Survey Method

The Better Hearing Institute conducts
a hearing health survey (MarkeTrak) of
80,000 households every 4 years using the
National Family Opinion (NFO) panel.
Typically, the survey focuses on people
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with hearing loss with detailed analysis
of consumer experiences with hearing
aids and supplemental analysis of hearing-
impaired subjects not using hearing
aids. In our 2008 survey, we specifically
included questions about tinnitus.

In November and December 2008,
a short screening survey was mailed
to 80,000 members of the NFO panel.
The panel consists of households that
are balanced to the latest US census
information with respect to market size,
age of household, size of household, and
income within each of the nine census
regions, as well as by family versus
non-family households, state (with the
exception of Hawaii and Alaska), and the
nation’s top-25 metropolitan statistical
areas. In addition to questions previously
asked and pertinent to other publications
in the 2008 MarkeTrak series, we asked
the panel head to indicate:

1) Whether the household had one
or more people “with a hearing
difficulty in one or both ears without
the use of a hearing aid”;

2) Whether the household had one or
more people who were the owner of
a hearing aid;

3) Whether the household had one or
more people with tinnitus. For each
question, the panel head checked
off “none,” “self,” “spouse,” “other
adult,” “child,” “dependent age 18

or over.”

This short screening survey was
completed by 46,843 households. The
response rate to the screening survey was
59%. In January 2009, an extensive 7-page
legal size survey was sent to the total
universe of hearing aid owners (3,789)
in the panel database; 3,174 completed
surveys were returned representing an
84% response rate.

In February 2009, an extensive 7-page
legal survey was sent to a random sample
of 5,500 people with hearing loss who
had not yet adopted hearing aids (non-
adopters). The response rate for the non-
adopter survey was 79%.

Both hearing aid owners and non-
adopters were given a $1 incentive to
complete and return their surveys. Due to
budgetary constraints, no detailed survey
was sent to households where an individual
was reported to have tinnitus but not
hearing loss (because people with tinnitus
typically have an accompanying hearing
loss, it is likely this group had a mild hearing

loss or a hearing loss outside of the range of
normal audiometric testing, in additional to
their tinnitus). Both hearing aid owners and
hearing-impaired non-adopters were asked
the following questions:

1) Whether they were aware of tinnitus
(defined as ringing or other sounds
perceived in their ears or head).

2)On a 0% to 100% scale, the
duration of tinnitus in a day,
loudness (0=faint, 100=very loud),
and annoyance (0=not annoying
at all, 100=extremely annoying or
disabling).

3) Areas of life negatively affected by
tinnitus (7 areas).

4) Treatments tried for tinnitus (9
treatments).

5) Efficacy of tinnitus treatments on
0-100% scale (0=not effective at all,
100=completely effective).

For hearing aid owners, we asked them:

6) To rate the impact of hearing aids
on their tinnitus on a 5-point scale:
1=made tinnitus worse, 2=no effect,
3=mild reduction in loudness or
awareness, 4=moderate reduction in
loudness or awareness, 5) significant
reduction in loudness or awareness.

7) If hearing aid owners indicated a
mild, moderate, or significant
reduction to their tinnitus using
hearing aids, we asked them to
tell us how often they experienced
this reduction: l=occasionally,
2=frequently, 3=most of the time,
4=all of the time while wearing
hearing aid, 5=all of the time even
when not wearing their hearing aid.

The data presented in this article refer
only to households as defined by the US
Bureau of Census; that is, people living in
a single-family home, duplex, apartment,
condominium, mobile home, etc. People
living in institutions have not been
surveyed; these would include residents of
nursing homes, retirement homes, mental
hospitals, prisons, and the military.

Hearing loss demography and
segmentation into deciles. Both
aided and unaided subjects were asked
to complete the following subjective
measures of hearing loss. They were then
segmented into 1 of 10 groups (called
deciles) based on their responses to five
measures of hearing loss:

m Number of ears impaired (1 or 2).
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m Score on the Gallaudet Scale.*? An
8-point scale in which the respondent
indicated whether they can understand
speech under the following conditions:
“whisper across a quiet room,” “normal
voices across a quiet room,” “shouts across
a quiet room,” “loud speech spoken into
their better ear,” “not able to understand
loud speech in their better ear”; in addition,
“tell noises from each other,” “hear loud
noises at all,” “hear any sound or any
noise.” An individual’s score ranged from 1
to 8. Typically, they are classified into 1 of
5 groups (l=hear whisper, 2=hear normal
voice, 3=hear shouts, 4=hear speech in
better ear, 5=can’t hear speech). What
makes the Gallaudet Scale of particular
value is it has been validated against clinical
information (dBHL loss in better ear). The
Gallaudet Scale has historically been used
by the Centers for Disease Control and
Prevention in their quantification of the
hearing-impaired population.

m Subjective hearing loss score. The
respondent subjectively evaluated their
hearing loss as “mild,” “moderate,”
“severe,” or “profound.” This measure is
given a score of 1 (mild) to 4 (profound).

m Difficulty hearing in noise. This 5-point
scale runs from “extremely difficult” hearing
in noise to “not at all difficult” and is based
on the work of Plomp."

® BHI Quick Hearing Check. This
15-item, 5-point Likert scaled hearing loss
inventory is based on the revised American
Academy of Otolaryngology-Head &
Neck Surgery (AAO-HNS) 5-minute
hearing test'*"” and has been shown to
be correlated with both subjective and
objective measures of hearing loss.

A factor analysis of the above subjective
measures was performed, revealing a
single subjective measure of hearing loss.
Factor analysis is a method for extracting
common variance among multiple
variables. A composite hearing loss score
was determined by computing factor scores
for hearing aid owners and non-adopters.
Based on their score, they were placed into
1 of 10 hearing loss groups where Decile
1 represented the mildest hearing loss (ie,
the lower 10% of people with hearing loss)
and Decile 10 represented the most serious
hearing loss (ie, the top 10% of people
with hearing loss). Finally, the data was
weighted to reflect hearing aid owners and
non-adopters in the general population.
With respect to the BHI Quick Hearing
Check, subjects were placed into quintiles
for this study based on extensive US norms
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TABLE 1. Tinnitus Population Demography (n=8,608). Comparison is distribution of
tinnitus population versus total US population.

Demography

Percent

(000)

Tinnitus Population Total Population = Ratio tinnitus/
Percent*

total

Hearing aid owner 13.5 3,989
Hearing-impaired non-adopter 42.9 12,721
Normal hearing 43.7 12,961
Total 29,672
Mean 57.2
Median 58.0
0-17 0.4 119 23.0 2
18-34 8.7 2,572 24.8 35
o | 3544 12.1 3,583 13.5 89
< | 45-54 21.0 6,217 14.5 144
55-64 24.2 7,181 113 214
65-74 18.7 5,543 6.8 276
75-84 11.8 3,509 4.3 276
85+ 3.2 937 1.8 172
g Male 46.9 13,899 49.3 95
& [Female 53.1 15,761 50.7 105
Some elementary 1.1 323 0.8 136
c Elementary graduate 4.9 1,439 3.8 128
£ Some high school 24.0 7,107 213 112
g High school graduate 26.4 7,836 34.3 77
S | Some college 10.0 2,969 10.3 97
College graduate 21.0 6,237 25.2 83
Graduate studies 12.6 3,749 133 95
2 | Fulltime 35.0 10,369 51.1 68
® | Part time 8.3 2,459 8.7 95
2 Retired 34.7 10,298 20.4 170
°E’ Unemployed 3.8 1,121 3.8 100
2 | Homemaker 6.7 1,996 7.6 89
_g- Disabled/Medical leave 8.3 2,468 4.4 189
wi | Other 3.2 955 4.1 79
o | <50,000 14.0 4,158 12.3 114
& [ 50k-499k 15.5 4,606 14.4 108
2 | 500k-1.99 million 22.7 6,739 21.6 105
“ [ 2+ million 47.7 14,157 51.7 92
Ty | Now married 62.1 18,425 67.9 91
S & | Never married 13.9 4111 1.7 118
=Y | Divorced 24.0 7,124 20.4 118
Roommates 1.4 406 1.6 86
- Young singles 2.0 605 5.8 35
T Middle singles 12.8 3,802 12.8 100
& | Older singles 11.7 3,473 9.1 129
S | Young couple 5.9 1,753 9.1 65
% Working older couples 19.1 5,656 14.4 132
5 Retired older couples 16.2 4817 9.5 171
5 | Young parent 5.4 1,611 10.5 52
Middle parent 6.0 1,780 9.1 66
Older parent 19.4 5,757 18.1 107
<10k 7.4 2,195 5.8 128
10-19k 12.7 3,767 10.1 126
20-29k 15.9 4,704 13.7 116
< | 30-3% 9.6 2,833 9.8 97
3 | 40-29 8.7 2,569 9.3 93
“E’ 50-59k 7.9 2,340 8.6 92
S | 60-69 5.5 1,643 6 92
= [70-7% 6.9 2,052 7.9 88
80-89k 4.8 1,409 5.8 82
90-99k 5.1 1,501 5.6 90
100k+ 15.7 4,648 17.6 89
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* Total US population distribution from Bureau of Census for age and gender; the remainder from the entire NFO panel.




Figure 1. Tinnitus population
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Figure 2. Incidence of tinnitus by age group.
Incidence derived by comparing age population from
NFO panel with U.S. Bureau of Census population in 2008
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reported elsewhere."

Best practices. In an extensive
article’® published in the April 2010
edition of Hearing Review, 17 hearing
care best practices were correlated with
hearing aid user success, and an overall
index (z score with mean=5, std=2) of
best practices in fitting hearing aids was
derived. In the present study, we will
reveal the relationship between best
practices in fitting hearing aids and the
efficacy of tinnitus mitigation with hearing
aids. A high best-practice rating indicates
the services included such things as:

W Hearing tests conducted in a sound booth;

m Use of probe microphones in verifying
the hearing aid fitting;

m Validation of the hearing aid fit with
objective and subjective outcome
measures;

m Loudness discomfort measurement;

m Counseling;

m Skillful use of software;

m Consumer feedback in achieving
optimum sound quality of the hearing
aid and hearing aids that fit the
consumer comfortably.

The reader is referred to the earlier
paper'® for a detailed description of best
practices measurement methodology.

RESULTS
Prevalence of Tinnitus

Table 1 details the demography of the
population of people reporting tinnitus. In
the first section, and graphically portrayed
in Figure 1, the tinnitus population is
documented based on their reported usage
of hearing aids and awareness of hearing
loss, tinnitus, or both. The 2008 tinnitus
population is estimated at 29.7 million
people. Nearly 4 million were current
hearing aid owners; this represents 47% of

the 8.4 million hearing aid owners in the
United States.'” Slightly more than 2 of 5
(42.9%) people with tinnitus are hearing-
impaired subjects who do not use hearing
aids (non-adopters, representing nearly
half of the 25.8 million non-adopters)."”
Surprisingly, nearly 44% of subjects
(12.95 million) with tinnitus report no
hearing loss. It is generally agreed that most

people with tinnitus have at least a mild
hearing loss.'® To these subjects, tinnitus
might have been more noticeable than
actual hearing loss. Their hearing loss might
have been mild and not had a dramatic
influence on listening, or they chose not to
acknowledge it. Thus, the known hearing
loss population of 34.25 million'” may in
fact be closer to 47 million.

TABLE 2. Hearing loss characteristics of people reporting they have tinnitus versus

those who do not have tinnitus.

Hearing loss Measure
Percents

Data includes only those reporting they have a hearing loss.

Do not have
Tinnitus

Ratio
Yes/No

Have Tinnitus
(n=3,484)

Significance
(Chisq)

(n=3,717)

" S | Unilateral loss 28.7

S & [Fiaterallos 713 732 103

z Mild 28.8 25.5 89 p<.001
Za Moderate 484 48.7 101
£ [ Severe 19.5 225 115
o Profound 3.3 3.3 100

2 Hear whisper 14.1 11.5 82 p<.007
] =2 | Hear normal speech 40 403 101
=& [ Hear shouts 357 384 108
v Hear shout better ear or worse 9.1 9.9 109

= | Extremely difficult 20.7 23.8 115 p<.0001
25 5 [uite dificui 246 27.1 110
& -g ::’; Somewhat difficult 31.2 29.8 %
g2 Slightly difficult 18.7 16 86
< | Not at all difficult 49 3.2 65

o Quintile 1 19.1 15.2 80 p<.0001
§ 2+ | Quintile 2 20.8 16.5 79

— J

O 5 2 | Quintile 3 19.4 19.1 98
T 2O [Quintile 4 202 23.1 114
Quintile 5 20.5 26.2 128

Decile 1-10% 11.2 8.8 79 p<.0001
£ Decile 2 - 20% 11.2 8.5 76
S Decile 3 - 30% 10.5 9.9 94
E . [Decile 4-40% 9.9 96 97
g 2 | Decile 5 - 50% 10.2 10.1 99
82 | Decile 6-60% 10.2 103 101
ng Decile 7 - 70% 9.1 10.3 113
s Decile 8 - 80% 9.1 11.2 123
£ Decile 9 - 90% 9.1 11 121
Decile 10 - 100% 9.6 10.5 109
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Referring back to Table 1, the percent
distribution of people with tinnitus by

TABLE 3. Severity of Tinnitus, 0-100% scale (n=3,374).

demography is shown along with the size of ~_ Percent of Day Loudness of Annoyance
the tinnitus population (in thousands), and Tinnitus Experienced Tinnitus of Tinnitus
the total percent distribution within the US | Mean 49 4 39
population. The final column is the ratio of | Median 40 33 37
the tinnitus distribution divided by the US
. s 0% 3.6 5.8 9.5

population distribution (from the Bureau -
of Census)." Figures higher than 100 mean 1-9% 23.2 74 9
that tinnitus in the demographic segment is 10-19% 138 10.3 14.1
higher than the population segment. 20-29% 8 15.9 13.9
. The average age of people With tinnitus 039% - . >
is 57. The tinnitus population size peaks at
7.2 million people in the ages 55-64 year | 40-49% 19 8.1 6.1
bracket and the tinnitus ratio (actual/US 50-59% 6.4 16.7 14.8
population) is nearly 3 times the expected [ ') 500 19 55 11
level for the age bracket 65-84. -

Figure 2 (p. 17) plots the incidence of 70.79% 22 79 >8
tinnitus by age group. Tinnitus is shown | 80-89% 33 5.5 4.8
to be highly related to age of the subject 90-100% 35.8 ¥) 116

with a low of 0.2% for people under age
17 years and a high of 26.7% for people
between ages 65 and 84 years. The | TABLE 4. Impact (%) of tinnitus on quality of life segmented by severity of tinnitus
incidence for subjects 85+ years is shown | (n=3,187).

to decrease to 16.6%, probably due to Severity of tinnitus is the factor score of duration, annoyance, and loudness of tinnitus. The composite measure
the factors that involve the NFO panel. |5 standardized to a mean=5, std=2.

panel does not sample people in nursing [ oL factor 2 3 4 5 6 7 8 9
homes, and that the head-of-household Pt "R Cr 9% | 15% | 30%| 40%| 0% | 6% | 69%| 75%
filling out the survey may be aware of -

hearing loss but not necessarily aware of | Ablity to concentrate 6 13 19 19 29 36 46 64
tinnitus in elderly people living in their Ability to sleep 8 10 13 15 23 29 37 42
household. Leisure activtes 2 3 8 7 12 19 AEE

People with tinnitus are more likely to ol I

have an education below high school; to Sodial e 3 4 ’ I 13 18 24 3
be retired, disabled, or on medical leave; to Personal relationships 2 5 8 12 12 17 26 40
have lower household incomes; to live in | Emotional/mental health 2 4 7 8 12 16 28 36
smaller rural communities; and to be single. Aty to work 5 3 5 4 7 9 16 19

Referring to Table 2 (p 17), all hearing
loss characteristics, except number of ears
impaired, are statistically correlated with
the presence of tinnitus. While people with
more severe hearing loss are more likely to
have tinnitus, the data shows that tinnitus is
a condition held also by people with milder
hearing losses. For example, nearly 1 in 4
people with hearing loss report their hearing No impact
loss as “mild,” 51% can hear a whisper or Ability to hear
normal speech without visual cues, 31% are
in the two lower quintiles (bottom 40%) of
hearing loss as measured by the BHI Quick Ability to sleep
Hearing Check, and 17% are in the two
lower deciles of hearing loss (bottom 20%)
when you consider all subjective hearing
loss measures in this study. Personal relationships

*Note correlation with factor score = Time of day (.74), annoyance (.87), loudness (.91)

Figure 3. Impact of tinnitus on quality of life
(n=3,431)

Ability to concentrate

Leisure activities

Social life

Emotional/mental health
Severity of Tinnitus

We measured tinnitus severity in three
ways: duration of day tinnitus is present, 0 10 2'0 30 20 50
loudness of tinnitus on a 100% scale (faint
to loud), and annoyance of tinnitus on a

Ability to work

Percent
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TABLE 5. Treatments tried for tinnitus and efficacy on 0-100% scales (3,473).

Efficacy Efficacy Percent

Treatment % tried Mean Median 20-39% 40-59% 60-79%

Hearing aids 6.1 40 34 35 7 8 15 8 27
Music 34 37 30 31 9 14 17 10 20
Medication from physician 48 26 2 50 10 6 " " 12
Relaxation techniques 35 25 10 45 1 16 13 7 10
Hearing health professional counseling 5.9 24 2 50 12 9 10 7 12
Non-wearable sound generator 1.2 18 0 Al 4 5 3 4 13
Herbs/dietary supplements 6.8 16 0 55 16 1 8 3 6
Wearable sound generator 1 13 0 Al 8 5 3 6 7
Psychological counseling 1.2 12 0 73 8 3 8 3 5

(n=1,314)

X
4.2%

Figure 4. Effectiveness of hearing aids
in mitigating effects of tinnitus

Made worse

W No effect

M Mild reduction

M Moderate reduction
Significant reduction

3.4%

Figure 5. How often hearing aids are effective
in mitigating effects of tinnitus

(n=553)

M Occasionally
M Frequently
M Most of the time
All of the time when wearing HA
M All of the time even w/o HA

100% scale (not annoying to disabling). The
results from 3,374 respondents are shown
in Table 3 (p 18). On average, people
with tinnitus are aware of their tinnitus
about half the time. Less than 4% would
describe their tinnitus as intermittent (0%
response), while about one-third experience
their tinnitus less than 20% of the time in a
typical day. Nearly 4 in 10 (39.1%) people
experience their tinnitus 80% or more of
the day.

The average person rated their
tinnitus at 41% on our loudness scale.
Approximately 13% of subjects describe
their tinnitus as faint (0% to 19% rating),
while 21.6% described their tinnitus as
loud (70% to 100%).

The average person rated their
tinnitus at 39% on our annoyance scale.
Approximately 1 in 10 describe their
tinnitus as not annoying at all, while
22.2% describe their tinnitus as disabling
or nearly disabling.

In Figure 3 (p 18), respondents shared
with us the impact their tinnitus has on
their life. Nearly half (45%) indicate their
hearing loss has no impact on their life.
About 2 in 5 (39%) report that tinnitus

20
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affects their ability to hear, 1 in 4 (26%)
their ability to concentrate, and 1 in 5
their ability to sleep. A small minority
of subjects (12%) indicate that tinnitus
affects their leisure activities, social life,
personal relationships, and emotional or
mental health. A total of 7% indicate that
tinnitus affects their ability to work.

In Table 4 (p 18), we have segmented
the quality of life impact of tinnitus based
on the severity of tinnitus. An index of
severity of tinnitus was derived through
factor analysis of the duration of tinnitus,
annoyance, and loudness of tinnitus. Factor
scores were standardized to a mean of 5
and standard deviation of 2. As an example,
subjects with mild tinnitus (score of 2)
indicate that their tinnitus affects their
ability to hear 9% of the time, while subjects
with the most severe tinnitus (score of 9)
indicate that their tinnitus affects their
ability to hear 75% of the time.

Efficacy of Treatment Methods
Subjects with tinnitus were presented
with a list of nine methods of treating tinnitus
and asked if they tried those techniques to
treat their tinnitus (Table 5). They were then

asked to rate the efficacy of those treatments
in mitigating tinnitus on a 0% to 100% scale.
The range of methods tried varied from a
low of 1% (wearing sound generators) to use
of herbs and dietary supplements (6.8%).
Only 6.1% (n=212) indicated they had used
hearing aids to treat their tinnitus. With
respect to hearing aids, we also directly
queried the impact hearing aids had on their
tinnitus, yielding a much larger sample of
1,314 responses.

The data in Table 5 are sorted by mean
efficacy; however, since all treatment
methods are skewed toward “no effect,”
a more realistic indication of value is the
median. The highest rating was achieved
by hearing aids (34%) and music (30%)
followed by relaxation techniques (10%).
Focusing on substantial-to-complete
amelioration of tinnitus (ie, >80% of
symptoms), hearing aids were rated the
highest (27%), followed by music (20%).
Approximately 1 in 10 experienced
substantial relief of their tinnitus
through medication from their physician,
relaxation techniques, counseling, or a
non-wearable sound generator.

The results of our direct query on hearing
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aid efficacy are shown in Figure 4 (p.20).
More than half (52.4%) indicated that hearing
aids had no effect, while only 4.2% indicated
that hearing aids made their tinnitus worse.
Nearly 3 out of 10 (27.8%) indicated they
received moderate-to-substantial reduction in
their tinnitus through the use of hearing aids,
while nearly 16% received a mild reduction
in their tinnitus.

Subjects reporting mild-to-substantial
mitigation of tinnitus reported on how often
hearing aids impacted their tinnitus (Figure
5, p 20). Nearly 2 out of 3 subjects reported
hearing aids relieved their tinnitus most of
the time to all of the time, while 3 out of 10
(29%) reported that hearing aids alleviated
their tinnitus all of the time.

Subjects Experiencing Tinnitus
Mitigation with Hearing Aids

It is of considerable interest to
understand who benefits from tinnitus relief
through the use of hearing aids. In Table 6,
we have documented levels of tinnitus relief.
Age, level of hearing loss, and severity of
hearing loss are not related to how often the
respondent experiences relief from tinnitus
while wearing hearing aids. However, degree
of hearing loss and severity of tinnitus are
significantly related to level of tinnitus
reduction via hearing aid use. In general,
people with milder degrees of tinnitus are

TABLE 6. Profile of hearing aid users and the mitigating impact on tinnitus due to

hearing aids.
Means
Hearing % of day =~ Tinnitus Tinnitus
loss tinnitus  loudness annoyance
decile experienced Score score
= Made worse 62 7.6 59 55 60
58
£ | Noeffect 68 6.9 49 41 35
3 = | ild reduction 68 71 62 49 46
k] § Moderate reduction 68 76 55 45 43
—- @
% g,_ Significant reduction 67 7.4 46 39 37
-
o Significance level n.s. p<.008 p<.0001 p<.0001 p<.0001
= Occasionally 68 73 51 46 45
En
©
§ E 2 S Frequently 67 73 57 46 46
€ 2 _E"ﬂ Most of the time 68 7.4 59 42 39
ESsE ;
=8 All of the time 66 7.1 50 44 39
€ o
Significance level n.s. n.s. n.s. n.s. n.s.

more likely to experience mitigation of their
tinnitus with hearing aids.

In an earlier publication,'® it was
demonstrated that providing comprehensive
audiological services (“best practices”) when
fitting hearing aids resulted in a significant
benefit on real-world success with hearing
aids. In Table 7, we document the level of
importance of specific hearing aid fitting
practices relative to the effectiveness of
hearing aids in achieving tinnitus mitigation.

We acknowledge that there are other
“best practice” procedures not measured
in this study specifically applicable to
the treatment of tinnitus.”® However, the
evidence presented in Table 7 and Figure
6 (p 24) leads one to conclude that, if
comprehensive audiological services are
used to fit hearing aids, there is a stronger
probability that the subject with tinnitus
will derive benefit from their hearing aids
to treat their tinnitus.

TABLE 7. The impact of best practices on tinnitus mitigation with hearing aids (hearing aids < 4 years of age).

Effectiveness of Hearing aids - Level of tinnitus reduction

Consumer perceptions of protocol steps Made Worse No Effect Mild  Moderate  Significant Significance
performed by HHP (GEVA)] (n=391) (n=137) (GEYPL)] (n=133) Level

Chisq

Hearing tested in sound booth 81 82 90 88 90 n.s.

Real ear measurement verification 38 33 41 47 50 p<.002

g Subjective benefit measurement 24 16 21 25 24 ns.

E Objective benefit measurement 38 64 67 67 80 p<.0007

Customer satisfaction measurement 19 10 18 22 25 p<.0002

Loudness discomfort measurement 48 64 67 68 80 p<.005

Aural rehab group 10 10 13 19 13 n.s.

o - £ Dissatisfied 33 11 7 6 4 p<.0001
535 € | Neutralisomewhat satisfied 19 22 24 18 13
=< S Satisfied/very satisfied 49 67 69 75 83

ANOVA

Counseling hours with patient 0.85 0.78 1.05 0.89 1.15 p<.0001

" Number of visits to it hearing aid 2.7 24 24 23 2.1 ns.

§ Achieved Sound Quality (mean=5, std=2) 3.8 438 5 54 56 p<.0001

= HHP - Attributes (mean=>5, std=2) 47 5.1 5.2 5.5 5.6 p<.01

HHP - Office (mean=5, std=2) 43 5 5.3 5.1 5.2 n.s.

Overall Weighted Protocol (mean=5, std=2) 34 4.6 5 53 5.7 p<.0001
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Factors demonstrating both
statistical and practical significance for a
comprehensive/best practice (meaningful
trend from made worse/no effect to
significant tinnitus reduction) are:

m Use of real-ear measurement in fitting
the hearing aid,;

m Objective benefit measurement;

m Customer satisfaction measurement;

® Loudness discomfort measurement;

m Hearing aid fit and comfort;

m Achieved sound quality (composite
measure of seven ratings by the
consumer); and

m Attributes of the hearing health
professional (composite measure of
seven ratings by the consumer).

Considering the entire hearing aid fitting
weighted protocol (composite measure of 17
factors, mean=5, std=2), subjects reporting
their hearing aids made their tinnitus worse
received a “best practice” rating of 3.4; in
comparison, subjects reporting significant
improvement in their tinnitus received a
“best practice” rating of 5.7.

Finally, we segmented the sample into
five quintiles (20% groupings) based on
the overall best practice score. As shown
in Figure 6, subjects receiving a more
comprehensive hearing aid fitting protocol
(Quintile 5) are nearly twice as likely to
experience tinnitus relief from their hearing
aids than if they received a minimalist
hearing aid fitting protocol (Quintile 1).

Discussion

Tinnitus prevalence. Following the
model of Tinnitus Activities Treatment,*
tinnitus influenced hearing in 39%,
concentration in 26%, sleep in 20%, and
emotions in 12% of subjects reporting
tinnitus. Tinnitus also influences secondary
factors, though to a lesser extent.* In this
study, tinnitus negatively impacted leisure
activities in 12%, socialization in 12%,
personal relationships in 12%, and work
in 7% of people with tinnitus. The fact that
tinnitus can have a major impact on work
performance is of substantial importance
to society at large and not always widely
appreciated.

We estimate that 10%—or 29.7 million
people—of the United States population
have tinnitus, and for the majority
this was persistent tinnitus. We define
tinnitus as the sensation of an unwanted
sound in one or both ears in the absence
of any outside auditory stimulus. The
population sampled was nearly 47,000
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Figure 6. Tinnitus mitigation with hearing aids
segmented by best practice hearing aid fitting score in quintiles
where Q1=bottom 20% of practices and Q5=top 20% of practices
(n=732)
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representative households but did not
include people living in institutions. We
should note that our tinnitus estimates are
based on responses from the head of the
households; however, for subjects with
reported hearing loss (aided or unaided),
the information about their tinnitus was
received directly from the individual with
tinnitus in a detailed follow-up survey.
This estimated tinnitus prevalence of
10% 1is in excellent agreement with many
previous epidemiological studies (as
reviewed in the introduction). It highlights
the extremely common occurrence of
tinnitus throughout the population.
Demographically, an increase in incidence
of tinnitus was found in people with a lower
education; who were retired, disabled, or on
health-related leave from work; with lower
household incomes; living in smaller rural
communities; and single in marital status.
The main limitation of this study
is it did not include people living in
institutions such as nursing homes and
military facilities. Because tinnitus is
correlated with age and hearing loss, the
incidence of tinnitus is conceivably higher
when we consider the nursing home
population. In fact, among elderly subjects
greater than age 80 living with younger
family members, the data in Figure 2
would indicate that family members may
not be aware of tinnitus in their elderly
household members. In addition, it is
widely known that tinnitus impacts many
veterans and military personnel. At the
end of 2010, tinnitus was the leading

service-connected disability for veterans
from all periods of service.?

Tinnitus treatment and under-
utilization of hearing aids. It is
surprising that so few patients had tried
treating their tinnitus at all, and a large
number of people did not view hearing aids
as a treatment method. This might reflect
the general adage that “there is nothing you
can do about it!” Hearing care professionals
and their allied professional organizations
need to promote that there are many
successful counseling and sound therapy
options, including hearing aids, that can
help tinnitus patients.

The most-common treatment
patients had tried was herbs and dietary
supplements (6.8%) followed by hearing
aids (6.1%). Remarkably, only 1% had
tried sound generators to treat their
tinnitus. This is most unfortunate, as our
clinical experience is that many patients
benefit from these devices. There is data
questioning the efficacy of sound therapy,
but these studies typically set the maskers
to approximate the level of the tinnitus
(the mixing point) or used total masking;
our experience is that these levels are too
high for most patients.”” There are data
supporting the benefit of sound therapy.*

It is also surprising that only about
6.1% report having used hearing aids to
treat their tinnitus. In our larger sample
of hearing aid users (n=1,314)—when we
directly queried the use of hearing aids—
almost half indicated that their hearing
aids provided mild-to-significant tinnitus
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relief! And, for those experiencing tinnitus
mitigation, the majority reported relief
most of the time to all of the time.

This is an important benefit that should
be more widely acknowledged. Most
encouraging is the fact that only about
4% of subjects indicated that their hearing
aids made their tinnitus worse. Careful
hearing aid fitting is required in tinnitus
patients—perhaps reducing the maximum
output of the hearing aids.® Hearing-
impaired people should be made aware
that the use of hearing aids could very
well provide additional benefits to their
tinnitus, over and above the important
benefit to communication.

About one-third of the small sample of
subjects using music to treat their tinnitus
(3.4%) reported substantial benefit. Of
course, music is often helpful for tinnitus
sufferers getting to sleep, and it has been
widely appreciated in the literature. The
use of music, including other variants and
custom forms of sound, can be a very helpful
way to alleviate tinnitus. About 10% of our
sample stated they specifically used relaxation
techniques to help relieve their tinnitus.

There is little evidence in this study
that medication from physicians, relaxation
techniques, counseling, or herbal
supplements helped except in a very small
minority of subjects with tinnitus.

Noise exposure is the leading cause of
tinnitus, and in individuals who develop
tinnitus this way, there is also usually an
accompanying hearing loss. The incidence
of tinnitus is expected to grow due to our
noisy society, the aging of America, and
the return of military veterans. There have
been several recent studies that have found
higher incidences of tinnitus in young
adults, teenagers, and children. In the first
large, national, population-based study, it
was estimated that 12.5% of children ages
6 to 19 years have noise-induced threshold
shifts, accounting for nearly 13 million
children and young adults in the United
States.”” However, the authors believe the
threshold shifts were very small in this
study, and the causative link between noise
and slight hearing loss was not established.

Summary of Findings

m The size of the tinnitus population in
the United States is nearly 30 million
people—or about 10%.

® 13 million people report they have
tinnitus but not hearing loss. However, it
is widely acknowledged that people with
tinnitus almost always have hearing loss.
Therefore, it is likely that the hearing

loss population is conceivably higher
than previously reported.

m The incidence of tinnitus is as high as
26.7% for people ages 65-84 years.

m The prevalence of tinnitus is correlated
with degree of hearing loss; however,
it is clear that all levels of hearing loss
(mild to severe) can experience tinnitus.

m Nearly 4 in 10 people experience their
tinnitus >80% of the time during a typical
day; slightly more than 1 in 4 people
describe their tinnitus as loud; and about
1 in 5 describe their tinnitus as disabling
or nearly disabling.

m Subjects with tinnitus report their
tinnitus primarily impacts their ability
to hear (39%), concentrate (26%), and
sleep (20%).

m Of the nine tinnitus treatment methods
assessed, none were tried by more
than 7% of the subjects. Treatment
methods rated with substantial tinnitus
amelioration were hearing aids (34%)
and music (30%).

mIn a direct query of hearing aid efficacy,
27.8% of hearing aid users reported
receiving moderate-to-substantial
reduction in their tinnitus when using
their hearing aids. About 2 out of 3 people
experienced tinnitus relief most of the
time to all of the time, while 3 out of 10
(29%) reported that the use of hearing aids
alleviated their tinnitus all of the time.

m Subjects who had their hearing aids fit
by professionals using comprehensive
hearing aid fitting protocols are nearly
twice as likely to experience tinnitus
relief than respondents fit by hearing
care professionals using minimalist
hearing aid fitting protocols.

m Almost one-quarter of those with tinnitus
describe their tinnitus as disabling or
nearly disabling. There is currently no
cure. This study confirms that the
provision of hearing aids offers substantial
benefit to a significant number of people
suffering from tinnitus. This fact should
be more widely acknowledged in both the
audiological and medical communities. b
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