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PUuBLIC HEALTH
Hearing and aging

linically significant hearing

loss is the third most common

condition among older adults.
It is present in about 25%—40% of peo-
ple over 65 years of age, 50% of those
over 75, and 80% of those over 85
years' — becoming, with aging, the
rule rather than the exception.

Of all our sensory modalities, hearing
is the most integral to communication;
hearing impairment therefore affects just
about the entirety of human experience.
Loss of hearing can damage one’s men-
tal processing, emotional and mental
health, and educational and occupa-
tional prospects. Hearing loss, especially
in older adults, also tends to lead to so-
cial isolation, depression, withdrawal
from daily activities, and frustration with
and among family members and friends.

Types of hearing loss
The schematic (Fig. 1) shows the hear-

ing system and the 2 types of hearing
loss, conductive (referring to a defect in
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sound conductance to the inner ear)
and sensorineural (caused by pathology
in the inner ear, auditory nerves or
other, more central structures). Age-
related hearing loss (presbycusis) is
usually sensorineural. It refers to a
functional decline in the ability to hear
and process sound that is associated
with aging and cannot be explained by
the patient’s genetic history, other dis-
eases or trauma to the hearing system
(e.g., mechanical trauma, noise and
other agents such as toxic chemicals).
Although the degeneration with
aging of the sensory cells in the coch-
lea, supporting cells and auditory
nerve are well described, the exact
cause of presbycusis is not known.
Many older adults also experience de-
generation of the central processes in-
volved in decoding the auditory signal.
Moreover, general cognitive function
undergoes a decline with aging. Older
adults tend to do worse than younger
audiometrically matched people with
difficult listening conditions such as
occur in large rooms and other rever-
berant spaces (e.g., rooms with pre-
dominantly hard, sound-reflective sur-
faces), rapid speech, an unfamiliar

speaker and competing background
noise. The relative importance of de-
generation of the peripheral and cen-
tral mechanisms in presbycusis re-
mains controversial.

Screening for hearing loss

Primary care professionals should
think about hearing loss as a possible
cause or contributing factor (among
many) for social withdrawal, depres-
sion and reduced interaction with fam-
ily members. Because presbycusis has
a gradual onset, many older adults are
unaware of their hearing problem; it
may first be noticed by a caregiver or
partner. It is common for affected in-
dividuals to deny their symptoms, at
least initially.

Although many physicians lack ac-
cess to equipment suitable for screen-
ing for hearing loss, it has been argued
that prevalences are so high that all
older adults should be tested* with a
screening device such as an audio-
scope (Welch Allyn, Skaneateles Falls,
NY). Ultimately, everyone suspected of
having a loss of hearing should under-
go formal calibrated audiometry in a
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Fig 1: The hearing system.
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Table 1: Likelihood ratios for a hearing loss of
a stated severity, if a patient passes or fails a

given hearing test.

Box 1: Questions in the Hearing Handicap Inventory for the Elderly,
screening version

Hearing
loss,
Screening test dB Pass

Likelihood ratio

Overall scoring: yes = 4 points, sometimes = 2 points, no = 0

Does a hearing problem cause you:
Fail

Single question, e.g., >25 2.2
“Do you have trouble

hearing?” 2l 2l
> 40 2.5
HHIE-S score > 8 >25 4.5
> 40 3.8
Whispered voice >30 6.1
Audioscope* 30-45 2.4

Note: HHIE-S = Hearing Handicap Inventory for the Elderly,

screening version.

Information in this table was adapted from Bagai et al®

(JAMA 2006;295:416-28).
*Welch Allyn, Skaneateles Falls, NY.

sound-attenuating booth with a
trained audiologic professional — the
“gold” standard for measurements of
hearing loss. The performance of other
screening measures are summarized in
Table 1, from Bagai and colleagues.?
Note that the whispered voice test, in
my experience, can be highly variable,
which limits its use as a screening test:
results depend not only on how the
test is carried out, but on background
noise, as well.

Box 1 reproduces a widely used
screening questionnaire, the Hearing
Handicap Inventory for the Elderly
(screening version).* These questions
also illustrate the types of situations in
which people who are hard of hearing
have problems.

In the end, if the patient or any care-
giver or family member expresses a
concern about hearing loss, or the pa-
tient, caregiver or a family member re-
sponds positively to a simple screening
question (e.g., “Do you [or, Does he or
she] have problems with hearing?”),
formal audiometry testing is warranted.
If the answer from the family member
or caregiver as well as the patient is no,
then rehabilitation options are unlikely
to be followed through, even if the au-
diogram shows a hearing loss.

Diagnosis of hearing loss

Presbycusis, the predominant diag-
nosis in older adults, is a diagnosis of

1. (E) To feel embarrassed when meeting new people?
0.45 2. (E) To feel frustrated when talking to members of your family?
0.49 3. (S) To have difficulty understanding, when someone speaks in a whisper?
0.13 4. (E) To feel handicapped by your hearing?
0.55 5. (S) To have difficulty when visiting friends, relatives or neighbours?
6. (S) To attend religious services less often than you would like?
0.38 7. (E) To have arguments with family members?
0.03 8. (S) To have difficulty when listening to television or radio?
0.07 9. (E) To feel that your hearing limits or hampers your personal or social life?
10. (S) To have difficulty when in a restaurant with relatives and friends?

Note: (E) = emotional handicap question, (S) = social handicap question.
Adapted from Ventry and Weinstein (Ear Hear 1982;3:128-34).*

exclusion (Box 2). Hearing loss with
aging can be thought of as the incre-
mental sum of many otologic traumas
acquired thoughout a lifetime, super-
imposed on the background of an in-
trinsic aging process. Of these, noise
exposure is not only the most common
cause but the one most difficult to sep-
arate from the aging process itself.

Wax impaction, also common in
older adults, causes ro—15 dB of hear-
ing loss. With underlying presbycusis,
this can have a noticeable effect on the
ability to hear.

Box 2 and Box 3 highlight the
important features of presbycusis, and
the warning signs that warrant further
investigation or referral to an oto-
laryngologist.

Important points to consider while
taking the patient’s history include ask-
ing about other causes of sensorineural
hearing loss, such as ototoxic drugs
(cisplatin, anti-inflammatories, some
aminoglycosides), exposure to noise
(both recreational and industrial), skull
fractures, ear surgery, vertigo (associ-
ated with other inner-ear diseases) and
a family history of hearing loss. The
ears should be examined for wax; the
middle ear, for perforations, effusion
and other signs of middle-ear disease.
New-onset middle-ear disease is un-
common among older adults; a first-
time effusion in the middle ear of an
older adult requires an examination of’
the nasopharynx, to exclude lesions
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there. Tuning-fork tests are useful only
for distinguishing conductive from
sensorineural hearing loss.

Rehabilitation of hearing loss

There are no treatments to reverse pres-
bycusis at present, but rehabilitation,
usually including the use of hearing
aids, can reduce the functional effects of’
hearing loss and improve quality of life.

Only about 10%—20% of those identi-
fied with hearing loss will become wear-
ers of hearing aids. Hearing aids bring
many challenges, and do not restore
hearing to normal. Most audiologists
will recommend bilateral hearing aids to
improve the understanding of speech in
crowded situations. Newer hearing aids
have overcome many limitations (inclu-
ding feedback) and feature hand-held
controls for changing settings easily (es-
pecially important for older adults) and
multiple settings for different environ-
ments. Nevertheless, the dexterity prob-
lems of older adults can be a major fac-
tor in the choice of hearing-aid type.

Other assistive devices such as am-
plified telephones, television amplifiers
and transmitters, and visual doorbell
and fire alarm alerts are available. Some
public places such as theatres or chur-
ches have wireless systems that provide
a signal directly to the hearing aid.

For older adults whose hearing loss
is severe to profound, cochlear im-
plants are an option, just as they are for
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Box 2: Some characteristics of
presbycusis

« This diagnosis is one of exclusion

» The hearing loss is usually sensori-
neural in type

» Hearing loss is symmetrical

« Individual progression rates vary
widely

« In incidence it has no ethnic or
gender predilection, but hearing
loss progresses faster in men

« High frequencies are usually
affected first, but the hearing loss
can be “flat” across all frequencies

o |t can coexist with other forms of
hearing loss, such as those induced
by wax buildup or noise

acoustic neuroma

Veterans Affairs Canada)

Box 3: Indications for additional investigation of sensorineural hearing loss

Further investigation is required when the hearing loss:

« |s asymmetric, with at least 15 dB difference from normal in at least 2 frequencies
— use evoked potentials or MRI to rule out retrocochlear pathologies such as

« |s mostly restricted to low frequencies, which is more often associated with
endolymphatic hydrops or other inner-ear diseases

« Is associated with attacks of vertigo or progressive ataxia — rule out inner-ear
diseases such as Meniere’s disease or autoimmune inner-ear disease

» Progresses rapidly (over weeks or months) — rule out ototoxicity, autoimmune
inner-ear disease and rare systemic diseases such as Lyme disease and syphilis

» Has a conductive component — rule out external- and middle-ear problems such as
wax buildup, eardrum perforation or cholesteatoma

 Occurs primarily at 3-4 kHz — rule out loud or continuous noise exposure, whether
previous or ongoing (Note: such patients may be eligible for support from
organizations such as the Workplace Safety and Insurance Board, in Ontario, or

younger subjects. Most older people re-
port levels of satisfaction similar to
those of younger patients.

Ongoing counselling with an audio-
logic professional, which should include
close family members, is critical to the
successful use of hearing aids. The need
for psychosocial adjustment makes it im-
portant to complement technological in-
terventions with training and coun-
selling. Even frail individuals can benefit
from hearing aids or assistive technology
if caregivers provide appropriate support.

Future directions

In animal studies, age-related hearing
loss have been slowed with antioxi-

dants, mitochondrial metabolites, re-
stricted energy intake, neurotrophic
factors, anti-apoptotic factors and au-
ditory stimulation at lower volumes.
These may ameliorate presbycusis, and
one day even permit its reversal.

In terms of rehabilitation, newer
hearing-aid options such as open
mould fittings, implantable middle-ear
ossicular drivers and new signal pro-
cessing algorithms continue to im-
prove the treatment options.
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