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The content of In the Clinic is drawn from the clinical information and education
resources of the American College of Physicians (ACP), including PIER (Physicians’
Information and Education Resource) and MKSAP (Medical Knowledge and Self-
Assessment Program). Annals of Internal Medicine editors develop In the Clinic
from these primary sources in collaboration with the ACP’s Medical Education and
Publishing divisions and with the assistance of science writers and physician writ-
ers. Editorial consultants from PIER and MKSAP provide expert review of the con-
tent. Readers who are interested in these primary resources for more detail can
consult http://pier.acponline.org, http://www.acponline.org/products_services/
mksap/15/?pr31, and other resources referenced in each issue of In the Clinic.

CME Objective: To review current evidence for the prevention, diagnosis, and
treatment of hearing loss.

The information contained herein should never be used as a substitute for clinical
judgment.
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Who is at risk for hearing loss?
Hearing loss is a problem that 
occurs throughout the lifespan
in every age group. The reasons for
hearing loss vary with age (see the
Box: Risk Factors for Hearing
Loss). In newborns, genetic dis-
eases and prenatal infections, such
as the TORCH infections (toxo-
plasmosis, rubella, cyomegalovirus,
herpes simplex, and syphilis), are
the principal reasons for congenital

hearing loss. In young children, al-
though genetic disorders can still
present, meningitis, head trauma,
and ototoxic medications become
more predominant causes. Middle-
aged adults develop hearing loss
due to noise exposure. Older adults
develop multifactorial age-related
hearing loss (presbycusis). Al-
though uncommon, adults may
also experience sudden hearing loss
with infections (labyrinthitis) or
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Although hearing loss is common, especially among older adults, it is
often unrecognized by patients and physicians and undertreated. In a
population-based study of persons older than 70 years in 2006, the

overall prevalence of hearing loss was 63%, with moderate to severe levels in
27% of the sample (1). As many as 79% of hearing-impaired older adults
have never used a hearing aid (2).

The severity of hearing loss is determined by audiometry and is based on
volume thresholds defined in decibels (dB): mild (26–40 dB), moderate
(41–55 dB), severe (56–80 dB), and profound (>80 dB) (Table 1). The term
“deaf ” generally is used by those with prelingual, profound deafness, and
“hearing impaired” for those with postlingual, moderate to severe loss (3).

Hearing loss is often classified by anatomical deficit: conductive, sensorineur-
al, or mixed. Sensorineural loss is the most common type in adult primary
care and can result from cochlear or retrocochlear changes (Figure 1). The
pace of sensorineural loss can be an indication of pathology: hours/days in
sudden sensorineural loss, labyrinthitis, or Meniere disease (a disorder of the
inner ear characterized by episodes of vertigo, tinnitus, and hearing loss);
weeks in drug-induced ototoxicity; or years in noise-induced loss. Presbycusis
(age-related hearing loss) is multifactorial and affects high frequencies first
but progresses across frequencies in persons older than 50 years. Conductive
hearing loss is due to mechanical problems in the transmission of sound from
the outside environment to the inner ear through the tympanic membrane
and ossicles of the middle ear. Common causes of conductive hearing loss in
adults are cerumen impaction, otosclerosis, cholesteatoma, and otitis media.

Screening

Table 1. Hearing Loss and Rehabilitation
Degree of Loss Hearing Loss (dB) Limits Communication Hearing Technology

Limitations

Mild 24–40 Whisper Speech with background Personal amplifier
noise or hearing aid

Moderate 41–55 Normal conversation Difficulty with normal Hearing aid in selected  
speech situations

Severe 56–80 Shouting, vacuum Can understand only Hearing aid in all situations
cleaner amplified speech

Profound >80 Hair dryer, telephone Difficulty understanding Hearing aid, cochlear implant, 
even amplified speech sign language, lip reading
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with inner ear deterioration that is
acute in sudden hearing loss or
episodic in Meniere disease.

Although significant hearing loss
becomes much more predominant
as a person ages, it begins before
age 65 years in 71% of women and
83% of men who eventually devel-
op hearing loss. Because of this,
prevention and detection are issues
to be addressed at every age even
though management may be fo-
cused on older adults.

When and how often should
children and adults be screened
for hearing loss?
Outside of the neonatal period,
high-quality trials that address
screening for hearing loss are lack-
ing. There is consensus that new-
borns should be screened in their
first month of life (4). During
childhood, the American Academy
of Pediatrics recommends a risk 
assessment to be done at each well

visit from 6 months to 3 years and
from 11 to 18 years of age. From
ages 4 through 10, the American
Academy of Pediatrics recommends
a formal assessment with an au-
diometer at each well visit (5).

Risk Factors for Hearing Loss

Children
Prenatal infections
Family history of childhood hearing loss
Stay in the neonatal intensive care unit

>5 days
Craniofacial abnormalities
Central nervous system disease
Chemotherapy
Head trauma

Adults
Noise exposure
Family history of hearing loss before age

50 years
Age >65 years
Smoking
Diabetes
Exposure to ototoxic medications

Figure 1
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While screening for at-risk groups
of adults (including those older
than 65 years) is recommended by
most professional groups, there is
little consensus on universal screen-
ing of all adults or on suggested in-
terval screening in any group.

A large meta-analysis in the elderly suggests
that screening using simple office tests, such
as those described below (whisper test,
questionnaire), leads to successful thera-
peutic or compensatory treatment (6).

In 2012, the U.S. Preventive Services
Task Force gave an “insufficient” rat-
ing to hearing screening for asympto-
matic adults aged 50 years or older.
This was a revision of a 1996 recom-
mendation. The change was based
primarily on a single study indicating
that although hearing aid use in-
creased in male veterans identified by
screening, no effect on quality of life
was identified (http://pier.acponline
.org/physicians/diseases/d333/d333
.html). The Task Force acknowledges
that screening is effective in identify-
ing deficits and is without significant
harms but could not find rigorous
demonstration of important benefits
to recommend screening.

Medicare mandates screening as a
part of the annual wellness exami-
nation for adults older than 65
years but does not specify accept-
able screening measures.

The American Speech Language
Hearing Association recommends
screening all adults once every
decade until age 50 then every 3
years thereafter.

The American College of Physi-
cians (ACP) recommends against
routine screening in persons younger
than 50 years without risk factors.
For at-risk populations, including all
persons older than age 65, the ACP
recommends “regular” screening
without specification of interval.

Future studies addressing the out-
comes of therapies for hearing loss in
a general population or persistence
of therapeutic device use may clarify

Self-assessment Questions for
Hearing Loss Screening
Single question: Do you feel you have

hearing loss? (yes/no) (positive
likelihood ratio [LR] range, 2.4–4.2;
negative LR range, 0.33–0.55) (7)

Multiple questions: Hearing Handicap
Inventory for the Elderly—Screening
version: 10-item question set with
options of: no, sometimes, yes
(positive LR range, 2.4–7.9; negative
LR range, 0.25–0.7)

some of these screening issues. Al-
though definitive recommendations
have yet to be developed, appropriate
practice is initial screening for any
person with perceived hearing loss
and for persons with risk factors for
hearing loss, followed by interval
screening depending on individual
continuing risk.

What are the appropriate
screening tests?
Screening can be done with self-
assessment questionnaires, physical
examination, and hand-held au-
diometers. The simplest method of
screening, used in many practices, is
a self-administered questionnaire
(see the Box: Self-assessment Ques-
tions for Hearing Loss Screening).
Self-screening questionnaires have a
positive and negative predictive value
between 70%–80% compared with
pure tone audiometry (http://pier.acp
online.org/physicians/diseases/d333/
d333.html). Although multiple-item
instruments have been the standard
in many research publications, more
recent work with single-question
screening tests have generated similar
likelihood statistics.

Office-based screening tests include
the finger rub or whisper test and
pure tone audiometry performed
with a hand-held device (see the
Box: Physical Examination Screen-
ing Tests).

Once hearing loss is identified, of-
fice-based testing using the Weber
and Rinne tests can help identify
the probable cause of the deficit as
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conductive or sensorineural (see
the Box: Office-Based Diagnostic
Testing). If sound lateralizes to 1
side on the Weber test, the Rinne
test is used to distinguish sen-
sorineural from conductive hear-
ing loss.

To which specialists should a patient
with hearing loss be referred?
All patients identified as having
hearing loss who agree that they
may have a problem and are will-
ing to accept referral should be 
referred to an audiologist for an
audiogram. Older patients may be
reluctant to accept referral to an
audiologist because of denial, fears
of stigma with hearing aids, con-
cerns about cost, or doubts about
the efficacy of amplification.
Counseling in the primary care of-
fice can mitigate some of these
concerns.

An audiogram can confirm the di-
agnosis, determine severity, and 
direct therapy. It can also assess
both the ability to hear tones and
understand words. Tones between
250 and 8 KHz are presented at
varying intensities. Speech discrim-
ination is tested with word presen-
tation at a standard sound intensity.
Normal individuals can identify
>90% of words presented. Good
speech discrimination scores pre-
dict a good response to amplifica-
tion with hearing aids.

Urgent referral to an ear, nose, and
throat (ENT) specialist is warrant-
ed for sudden sensorineural hearing
loss or hearing loss associated with
trauma. Other reasons for referral

Physical Examination Screening Tests
Finger rub: Examiner gently rubs fingers

together at a distance of 6 inches
from patient’s ear. A positive test is
failure to identify rub in > 2 of 6
attempts.

Whisper test: Examiner stands at arm’s
length (approximately 2 feet) behind
patient. Patient occludes 1 ear.
Examiner whispers 6 letter/number
combinations. A positive test is a
failure to repeat at least 3 of the 6
letter/number combinations.

Hand-held audiometer: Examiner holds
device in an ear. Patient indicates
awareness of each tone. A positive
test is failure to identify either the
1000- or 2000-Hz frequency in both
ears or the 1000- and 2000-Hz
frequency in 1 ear.

Screening... Hearing loss is a problem that can occur at any point in the lifespan.
Risk factors for adult hearing loss include noise exposure, family history, age, smok-
ing, diabetes, and exposure to ototoxic medications. Screening is appropriate for 
at-risk persons or those who have signs of hearing loss. Screening tools include self-
assessment questionnaires, physical examination tests, and hand-held audiometers.
All patients identified with hearing loss should be offered a referral to an audiolo-
gist for an audiogram. Clinicians should make referral to ENT specialists as needed.

CLINICAL BOTTOM LINE

Office-Based Diagnostic Testing
Weber test: Strike a tuning fork and

place it on the bridge of the forehead.
A normal test produces sound on both
sides (no lateralization). In unilateral
conductive loss, sound will be louder
in the affected ear. In sensorineural
hearing loss, the sound will lateralize
to the better-hearing ear.

Rinne test: Strike a tuning fork and
place it on the mastoid bone behind
the ear. When the patient indicates no
further sound, move the still-vibrating
fork to the ear. In a normal test, the
patient will still hear air-conducted
sound (air conduction should be
better than bone conduction). With
conductive loss, the patient will not
hear the air-conducted sound.

to an ENT specialist include severe
or recurrent infections, associated
vertigo (as in Meniere disease),
conductive hearing loss, fluctuating
hearing loss, and failure of hearing
aides to be useful.
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Diagnosis
re-asking questions, that is a clue
to evaluate for hearing loss. Simi-
larly, family reports of hearing 
difficulty (e.g., turning up the tele-
vision volume) raise the probabili-
ty of hearing impairment. Persons
with tinnitus have increased risk
for hearing loss and should be
carefully screened.

Are there conditions that make it
more difficult to diagnose hearing
loss or that can mask as hearing
loss?
Patients may not recognize or re-
port hearing loss for a variety of
reasons. They may accept these
changes as “normal” and untreat-
able or may be embarrassed by
their deficits or by having to ask to
have information repeated. Hear-
ing impairment, as opposed to
neuropsychiatric causes, may be
why some patients seem to have
cognitive impairment or are inat-
tentive during the examination.

What symptoms should make
patients and clinicians consider
hearing loss?
For infants, a lack of response to
sounds or a delay in language de-
velopment should trigger concern
for hearing loss. Parents may no-
tice hearing problems up to a year
before a physician and any concern
should trigger a full audiology
evaluation.

For individuals of any age, any
functional or cognitive decline
may be a trigger for a hearing
screen. Family concern is also im-
portant to consider, because many
older adults accept hearing loss as
normal aging. Depression or anxi-
ety, social withdrawal from rela-
tionships and hobbies, and poor
word discrimination can also be
signs of hearing loss. In the course
of clinical encounters, if health
care providers become aware that
they are repeating themselves and

Prevention... The most important way to prevent hearing loss is to limit exposure
to excessive noise. It is important to avoid or closely monitor ototoxic medica-
tions and chemical exposure and to carefully follow patients with recurrent ear
infections or avoid head trauma.

CLINICAL BOTTOM LINE

the National Institutes of Health,
currently 26 million Americans be-
tween the ages of 20 to 69 years
have noise-induced hearing loss
(www.nidcd.nih.gov/health/
hearing/pages/noise.aspx).

Other general measures that may
be helpful include avoiding or
closely monitoring ototoxic med-
ications and chemical exposure,
carefully following patients with
recurrent ear infections, and insti-
tuting measures to avoid head
trauma.

Can hearing loss be prevented?
The most important way to prevent
hearing loss is to limit exposure to
excessive noise in both work and
leisure activities. Every day, 4 mil-
lion adults go to work where they
are exposed to damaging noise, ac-
cording to the Centers for Disease
Control and Prevention (www
.cdc.gov/niosh/topics/noise/).
Whether it is very loud sounds over
minutes or moderate-level noises
like a lawn mower over hours,
noise-induced hearing loss is com-
pletely preventable. According to

Prevention
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Hearing loss may also contribute to
neurologic impairment of speech and
language centers. Clinicians should
consider these possibilities when per-
forming the patient evaluation.

What physical examination
findings indicate possible hearing
loss?
The physical examination screen-
ing tests, such as the whisper test,
are summarized in the Boxes
Physical Examination Screening
Tests and Office-Based Diagnostic
Testing. Abnormal localizing stud-
ies on the Weber and Rinne tests
may help guide diagnosis. Abnor-
malities of the tympanic mem-
brane, such as scarring or visible
perforations, may also suggest con-
ductive hearing loss.

What diagnostic tests should be
done when hearing loss is
suspected?
All patients diagnosed with hearing
loss should be offered an audiogram,
which is useful diagnostically and

therapeutically. Patient preferences
about pursuing therapy for hearing
loss can be better clarified after ob-
taining information from an audio-
gram about therapeutic options. In
patients identified with cerumen im-
paction, the audiogram should be
deferred until after cerumen removal.

There is no role for routine labo-
ratory evaluation in hearing loss,
whether gradual or sudden, unless
the history and physical examina-
tion suggest a systemic illness. If
the hearing loss pattern and audi-
ology evaluation point to presby-
cusis, then there is no need to 
order imaging studies. Imaging
studies may be useful, however, to
further characterize conductive
hearing loss and in sensorineural
hearing loss. Typically, patients
with these forms of hearing loss
should be referred to an ENT spe-
cialist, and it may be appropriate
to defer ordering imaging studies
to the consultant.

other causes of hearing loss. If
cerumen is obstructing the canal,
approaches that can be used to
soften and remove the waxy sub-
stance include cerumenolytics, irri-
gation, or manual removal (8).
Table 2 summarizes benefits and
harms of the various methods.

Cerumenolytics: Water- or oil-based
preparations can be used to manage

Are there medical treatments for
hearing loss?
A variety of options is available for
patients detected as having hearing
loss. Initial evaluation should always
include inspection of the ear canals.

Cerumen impaction
Cerumen accumulation alone may
be responsible for hearing loss up
to 40 dB or may contribute to 

Diagnosis... For individuals of any age, functional or cognitive decline may in-
dicate hearing loss and should trigger a hearing screen. Patients diagnosed
with hearing loss who are interested in possible treatment should be offered
an audiogram. There is no role for routine laboratory evaluation unless the
history and physical examination suggest systemic illness. Imaging studies
may be useful to characterize conductive hearing loss and sensorineural hear-
ing loss. Patients with these forms of hearing loss should be referred to an
ENT specialist.

CLINICAL BOTTOM LINE

Treatment

8. Roland PS, Smith TL,
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feld RM, Ballachanda
B, Earll JM, et al. Clini-
cal practice guideline:
cerumen impaction.
Otolaryngol Head
Neck Surg.
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[PMID: 18707628]

Downloaded From: http://annals.org/ by a University of California San Diego User  on 03/02/2015



9. Burton MJ, Dorée CJ.
Ear drops for the re-
moval of ear wax.
Cochrane Database
Syst Rev.
2003:CD004400.
[PMID: 12918014]

10. Keane EM, Wilson H,
McGrane D, Coakley
D, Walsh JB. Use of
solvents to disperse
ear wax. Br J Clin
Pract. 1995;49:71-2.
[PMID: 7779647]

11. Shulman A, Gold-
stein B. Intratympan-
ic drug therapy with
steroids for tinnitus
control: a prelimi-
nary report. Int Tin-
nitus J. 2000;6:10-20.
[PMID: 14689612]

12. Battista RA. In-
tratympanic dexam-
ethasone for pro-
found idiopathic
sudden sensorineur-
al hearing loss. Oto-
laryngol Head Neck
Surg. 2005;132:902-
5. [PMID: 15944562]

© 2013 American College of Physicians ITC4-8 In the Clinic Annals of Internal Medicine April 2 2013

wax impactions, either as single
therapy or combined with irrigation
or manual extraction. A Cochrane
review concluded that no specific
agent was superior to another or to
water instillation itself (9). Patients
can be instructed to use ceru-
menolytic drops (Debrox,
Cerumenex, Auralgan, or Murine)
at bedtime for 3–4 nights, with a
cotton wedge inserted at the canal
opening. Alternatively, they can try
5–10 drops of water in the canal at
bedtime, with the canal covered
with cotton, for approximately 4
days before returning to the office
for reevaluation. In up to 40% of
patients, the drops alone may be ef-
fective (10). Cerumenolytics have
few harms—an allergic external ear
reaction has been reported in ap-
proximately 1% of users.

Irrigation: Although no random-
ized, controlled trials comparing
irrigation with other methods of
cerumen removal have been done,
there is consensus that irrigation
with a low pressure of water is ef-
fective. Irrigation should not be
used in patients with a history of
ear surgery or tympanic membrane
damage because of the increased
risk for tympanic membrane per-
foration. Modified tips for syringes
or specialized irrigators are avail-
able. The jet of water should be
directed at the canal wall, not di-
rectly down the canal toward the
tympanic membrane. Complica-
tions are primarily ear canal 

trauma or otitis externa. Approxi-
mately 1 in 1000 irrigations is as-
sociated with complications severe
enough to warrant referral to a
specialist (8).

Manual extraction: Removal of ceru-
men under otoscopic observation is
often the quickest method of treat-
ment and does not expose the ear
to moisture. Under otoscopic ob-
servation, ear scoops can be used to
remove soft wax. Instructional
videos on cerumen disimpaction are
available at www.youtube.com/
watch?v=tEsDLEK2VMY and
www.youtube.com/watch?v=kRJR
be45rGE. The harms of manual
extraction include trauma to the
external canal or exacerbating im-
paction by propelling a mass of
cerumen farther down the canal to
the tympanic membrane. Such pa-
tients should be referred to an
ENT specialist. Patients receiving
anticoagulants are at increased risk
for external canal trauma with
manual extraction and might bene-
fit from vacuum extraction of ceru-
men, which is usually available in
ENT offices.

If impaction remains or the pa-
tient has a history of tympanic
membrane injury, refer to an
ENT specialist for treatment.

Prevention: Patients with a history
of abundant or impacted ceru-
men should be instructed to use
cerumenolytic drops once or twice

Table 2. Cerumen Removal Options
Treatment Cerumenolytic Irrigation Manual Extraction

Advantages Easy application Effective Effective

Disadvantages/ Otitis externa; Otitis externa; Canal trauma
complications allergic reactions external canal 

trauma

Transient hearing Tympanic membrane Worsened impaction
loss perforation; vertigo

Pain if tympanic Hearing loss Tympanic membrane 
membrane not perforation
intact
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Cochlear implants send environ-
mental signals directly to the audi-
tory nerve, bypassing cochlear hair
cells. A receiving unit and an in-
tracochlear electrode are surgically
implanted. An appliance is worn
by the patient behind the ear.
Cochlear implants do not replicate
normal hearing. With training,
many patients can learn to recog-
nize words and phrases. Outcomes
of cochlear implants in older
adults are similar to those of
younger candidates. Medicare and
private insurance generally cover
cochlear implants for persons who
meet the criteria. Medicare cur-
rently requires a score of 40% per-
ception or less for reimbursement.
Private insurance may also require
preauthorization.

A Web site sponsored by the U.S.
Food and Drug Administration of-
fers information on the procedure,
including a video and advice for
educators, at www.fda.gov/cdrh/
cochlear/index.html.

What types of hearing aids are
available?
Improvement in the perception of
sound and in communication in
hearing-impaired patients can be
achieved using a wide range of
approaches, including drug 
therapy (Table 3). Most of the
approaches involve the use of de-
vices (Table 4). Individual varia-
tion in patient preference, manual
dexterity, cognitive capacity, and
cost will ultimately determine the
best approach.

Assistive-listening devices
An assistive-listening device is the
least expensive and simplest ap-
proach. These devices involve a mi-
crophone external to the patient and
headphones that transmit sound to
both ears. The microphone device
may be worn in a pocket, placed on
a table, or worn around the neck.
Sound is transmitted to the headset
via wires or Wi-Fi technology. Vol-
ume and microphone placement can

weekly. Patients with hearing aids
should wipe the device daily to
avoid wax buildup and decreased
performance.

Sudden hearing loss
In the relatively rare situation of
sudden hearing loss, consider
prednisone as a first-line treat-
ment. Prescribe a 10-day tapering
dose starting at 60 mg. Patients
experiencing sudden hearing loss
should be co-managed with an
ENT specialist; intratympanic
steroids may be required if oral
steroids fail (11, 12).

A 2012 practice guideline from the
American Academy of Otolaryngol-
ogy–Head and Neck Foundation
recommends steroids as initial treat-
ment for sudden hearing loss in
adults (13). A Cochrane review
published in 2006 concluded that
the evidence supporting steroid use
is weak (14).

What surgical therapies are
available for hearing loss?
For patients with conductive hear-
ing loss due to mechanical prob-
lems, such as perforation of the
tympanic membrane, ossicle pathol-
ogy, or a cholesteatoma, surgical
treatment should be considered.
Risks include facial nerve injury,
dizziness, cerebrospinal fluid leak,
infection, and a change in taste due
to chorda tympani damage.

Cochlear implantation is being
increasingly considered in adults
with sensorineural hearing loss
that is profound, is bilateral, and
does not improve with hearing
aids (15). Other criteria for im-
plant candidates follow:

• Short duration of hearing loss
• Good speech, language, and

communication skills
• Appropriate rehabilitation and

support services available after
implantation

• Adequate cognition and moti-
vation to participate in rehabili-
tation.
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be adjusted. Cost is generally be-
tween $100–$200. Every health care
facility should have these devices
available.

Hearing aids
Hearing aids are the most widely
prescribed devices for hearing-
impaired persons. They vary in 
design, capabilities, and cost. All
patients should be evaluated by an
audiologist before prescription of a
device. Continuing therapy with
the audiologist improves acceptance
and success. Medicare and most
private insurance companies do not
cover the cost of hearing aids.
However, Medicaid may offer help
with coverage in many states. The
American Association of Retired
Persons has published an excellent

patient guide to hearing aid treat-
ments (http://assets.aarp.org/www
.aarp.org_/articles/health/docs/
hearing_guide.pdf ).

The audiologist and patient will
decide on the following several 
features of the device:

• Location: The device can sit be-
hind the ear, in the bowl of the
pinna, or in the ear canal. The
size of the device and its cos-
metic appearance change as
models move into the ear. Larg-
er, external units are easier to
place and have larger volume
controls and battery chambers.
Smaller units have less amplifi-
cation capacity but may be more
cosmetically acceptable.

Table 3. Drug Treatment for Hearing Loss 
Agent Mechanism of Disorder Dosage Benefits Side Effects Notes 

Action

Cerumen Decreases Cerumen impaction 3–5 drops to Cheap, effective Minimal May ease 
softening drops impaction by affected ear cerumen 

softening ear wax twice a day removal; may 
prevent future 
impaction

Prednisone Anti-inflammatory Sudden 60 mg tapered Relatively safe Increased blood Useful first-line 
sensorineural over 10 days and effective sugar and agent for sudden 
hearing loss leukocyte count sensorineural

hearing loss

Intratympanic Anti-inflammatory Sudden sensori- Variable by May be effective Otalgia, risk for New therapy; 
steroids neural hearing loss institution tympanic membrane promising 

perforation results; few
long-term data

Table 4. Hearing Aid Types 
Type Description Hearing Loss Visibility Ease of Use Price Range ($) Notes

Indication

Behind the ear Receiver worn All ranges Visible Easy, sturdy 500–1500 Powerful, easy 
behind ear to use. but 

visible

In the ear Earpiece sits All ranges Visible Easy 500–1500 Slightly less 
inside pinna visible

In the canal Most of device in Mild–moderate Hard to see Moderate 500–2000 More difficult to 
external canal adjust and use

Completely Entire device in Mild–moderate Nearly invisible Difficult 1000–3000 Will not fit 
in the canal external canal some canals; 

need high 
manual dexter-
ity, easily lost

Downloaded From: http://annals.org/ by a University of California San Diego User  on 03/02/2015



© 2013 American College of PhysiciansITC4-11In the ClinicAnnals of Internal MedicineApril 2 2013

For the homes of hearing-impaired
patients, amplified telephones with
vibrating or flashing ringer alerts
may be purchased. Text telephones
are also available. Flashing and vi-
brating devices for alarm clocks,
smoke alarms, and doorbells can
improve safety and convenience in
the home.

In public spaces, infrared or wire-
less FM devices are becoming in-
creasingly available. Theaters and
concert halls now often provide
these devices on request. FM cop-
per loop technologies can be in-
stalled in large halls, restaurants,
and churches. These devices trans-
mit sound to hearing-impaired
persons with telecoils in their hear-
ing aids or to FM receivers.

What medications should be
avoided in persons with hearing
loss?
Medications that damage the hair
cells in the ears can cause perma-
nent hearing loss because these
cells do not regenerate in mammals
(16). Although many medications
can be implicated in hearing loss
(see the Box: Known Ototoxic and
Potentially Ototoxic Medications),
aminoglycosides are among the
highest risk. Combining a loop di-
uretic with an aminoglycoside can
increase toxicity. If long-term use is
anticipated, a pretreatment audio-
gram may be useful, at least for
medicolegal purposes.

• Analog/digital technology: Ana-
log units are less expensive but
less adaptable to different set-
tings. Digital devices are be-
coming the standard and can
be programmed for different
frequencies and loudness. Set-
tings to reduce the amplifica-
tion of background noise can
be developed.

• Telecoil inclusion: A special am-
plification device useful for tele-
phones can be added at low
cost. The angle of hearing aid
and telephone can affect signal
intensity. Patients may have to
try a variety of positions for
maximum effectiveness.

• Unilateral or bilateral devices: In
most patients, bilateral amplifi-
cation produces the best hear-
ing. One aid increases decibels
perceived; the second helps with
speech discrimination and 
localizing the source of the
sound. Cost may be prohibitive
for some patients, in which case
the audiologist will recommend
the best single-device strategy.

What environmental adaptations
are useful for persons with
hearing loss?
In health care settings, in addition
to offering sign language inter-
preters for patients who request
them, areas that are quiet can fa-
cilitate communication with 
hearing-impaired patients. When
addressing such patients, ensure
that they have maximum vision
(access to their eyeglasses) and
that lighting is adequate to illumi-
nate the faces of caregivers. Easy
access to marking pens and erasa-
ble boards or to laptop computers
and use of large-font type can as-
sist in understanding. Personal
amplification devices should be
universally available in health care
settings (see the Box: Tips for Im-
proving Communication With
Hearing-Impaired Patients for in-
formation on communicating with
hearing-impaired patients).

Tips for Improving Communication
With Hearing-Impaired Patients

• Ask the patient how he or she
prefers to communicate.

• Reduce background noise.
• Have the patient’s attention.
• Face the patient; do not obscure

your mouth with hands.
• Speak toward the better ear.
• Speak slowly and distinctly in sen-

tences or phrases. Do not shout.
• Rephrase rather than repeat.
• Ask the patient to “repeat back” in-

formation.
• Write down key points of communi-

cation

Known Ototoxic and Potentially
Ototoxic Medications

Known ototoxins
Aminoglycosides (amikacin,

gentamicin, tobramycin,
neomycin, kanamycin,
streptomycin)

Salicylates
Erythromycin
Vancomycin
Loop diuretics (ethacrynic acid,

furosemide)
Quinine
Cisplatin

Potential ototoxins
Propylene glycol
Povidone-iodine
Industrial solvents
Bleomycin
Carbon monoxide
Lead
Alcohol
Caffeine
Methylmercury
Potassium bromate
Chloramphenicol
Nitrogen mustard
Gold
Arsenic
Nicotine
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What is the effect of hearing loss
on quality of life and mortality?
Hearing loss is associated with social
isolation, functional decline, poor
quality of life, depression, and cog-
nitive deficits (17–19). Unfortunate-
ly, outcome studies reporting
changes with treatment have been
limited.

One randomized, controlled trial done in
veterans demonstrated improvement in
cognition at 4 months after treatment
(20).

Proposed mechanisms for this de-
cline include social isolation, in-
creased cognitive load, and altered
cortical processing (20). A recent
study has documented accelerated
rates of loss of hearing in patients
with dementia (21).

When is hearing loss considered a
protected disability?
The Americans with Disabilities
Act (ADA) defines disability as “a
mental or physical impairment that
substantially limits 1 or more ma-
jor life activities”. Hearing is con-
sidered central to daily life, and a
hearing deficit that is severe and
long-term is covered under the act.
The ADA tool kit (www.ada.gov/
pcatoolkit/chap1toolkit.htm) sug-
gests that for hearing-impaired in-
dividuals, businesses should be 
prepared to offer a range of such
services as qualified sign language

interpreters, written materials,
headset amplifiers, open and closed
captioning, and teletype machines.

What is the definition of
“deafness,” and what is meant by
the term “Deaf Culture”?
Deafness as a degree of hearing
impairment such that a person is
unable to understand speech,
even in the presence of amplifica-
tion. Profound deafness connotes
a state in which no sound is 
perceived.

Although deaf people have a 
variety of different beliefs, experi-
ences, and methods of communica-
tion, shared struggles can create a
strong sense of community. Some
deaf persons prefer Deaf with a
capital D.

Deaf persons tend to use sign
language as their preferred
method of communication, do
not perceive their hearing loss as
a disability, and see themselves as
a linguistic and cultural group
(22). “Deaf culture” is defined as
a set of learned behaviors and
perceptions that shape the values
and norms of deaf people based
on their common experiences.
Attitudes about participation in
the Deaf community may be in-
fluenced by the age at which
hearing was lost and the individ-
ual’s background.

Social 
Ramifications 

of Deafness

Treatment... Persons with hearing loss have a variety of treatment options. Ini-
tial evaluation should always include inspection of the ear canals for cerumen
accumulation and removal if needed. Prednisone is the first-line treatment for
sudden hearing loss, followed by intratympanic steroids if needed. Cochlear im-
plantation may be considered for some adults with sensorineural hearing loss.
Devices to improve sound perception and communication include assistive lis-
tening devices and hearing aids. Environmental adaptions include adequate
lighting, easy access to a pen and paper or to a laptop computer, and amplified
or text telephones. Ototoxic medications, particularly aminoglycosides, can per-
manently damage hearing and should be avoided if possible.

CLINICAL BOTTOM LINE
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much higher in teenagers receiving
intensive training.

What is current opinion on the
superiority of signing, lip reading,
or using a combination of
techniques?
Controversy around communica-
tion techniques for hearing-
impaired persons remains and is
greatest for children who are born
with severe hearing impairment.
At the center of this controversy is
whether deaf children benefit
more from specialized schools
with immersion in “Deaf culture”
or from “mainstreaming” into the
larger world of persons with
unimpaired hearing. Although in-
clusion in regular schools may
seem to be the least restrictive en-
vironment for hearing impaired
children, advocates for specialized
schools for the deaf argue that
peer group activities are easier,
classroom technology more avail-
able, and culture richer in these
focused communities.

For persons who become hearing
impaired in adult life, even in late
life, training in signing can im-
prove quality of life. Simple sign
language training is offered at
many community colleges. Audi-
tory rehabilitation programs can
work with patients to offer com-
bined programs in lip reading and
simple signing.

What is “signing”?
Instead of communication based
on sounds, sign languages trans-
mit meaning based on manual
communication and body lan-
guage. Many communities of the
deaf throughout the world have
developed signed languages; some
have achieved legal recognition.
Signed languages may not resem-
ble the spoken languages of their
regions but have syntax based on
spatial relationships.

In the United States, American
Sign Language (ASL) is the domi-
nant signed language. As with any
language, fluency requires exposure
and practice. Many in the Deaf
community believe that ASL-based
communication offers a more com-
plete range of communication and
meaning, especially for the pro-
foundly impaired. However, access
to the larger community of the
hearing may be reduced by exclu-
sive use of a signed language.

What is “lip reading”?
Oralism is a tradition of commu-
nication among the deaf in which
spoken language remains the basis
of communication. Lip reading
and speech remain the techniques
used in this system as opposed to
sign language. Lip reading among
adults who develop hearing im-
pairment has been estimated at
30%–40% accuracy; this can be

Social Ramifications of Hearing Loss... Hearing loss can be associated with so-
cial isolation, functional decline, poor quality of life, depression, and cognitive
deficits. Severe, long-term hearing loss is covered under the ADA, and individuals
are considered deaf if they are unable to understand speech even in the presence
of amplification. However, there is also a vibrant Deaf community, and many deaf
people do not consider themselves disabled but rather as members of a defined
cultural and linguistic group.

CLINICAL BOTTOM LINE
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Hearing Loss

PIER Module
http://pier.acponline.org/physicians/diseases/d333/d333.html
Access the PIER module on hearing loss from the American College of

Physicians.

Patient Information
http://pier.acponline.org/physicians/diseases/d333/d333-pi.html
Patient information that appears on the following page for duplication

and distribution to patients.
www.nlm.nih.gov/medlineplus/hearingdisordersanddeafness.html
www.nlm.nih.gov/medlineplus/tutorials/hearingloss/htm/index.htm
www.nlm.nih.gov/medlineplus/spanish/tutorials/hearinglossspanish/htm/

index.htm
Resources related to hearing loss from the National Institutes of Health’s

MedlinePLUS, including an interactive tutorial in English and Spanish.
http://american-hearing.org/resources/
Resources on hearing loss and hearing disorders, including support

groups, from the American Hearing Research Foundation.

Clinical Guidelines
www.uspreventiveservicestaskforce.org/uspstf/uspshear.htm
Recommendations on screening for hearing loss in older adults from the

U.S. Preventive Services Task Force.

Diagnostic Tests and Criteria
http://pier.acponline.org/physicians/diseases/d333/tables/d333-tlab.html
List of laboratory and other studies for hearing loss, from PIER.
www.nidcd.nih.gov/health/hearing/pages/10ways.aspx
A quiz for patients on ways to recognize hearing loss and when to seek

medical evaluation, from the National Institute on Deafness and Other
Communication Disorders.

www.ncbi.nlm.nih.gov/pmc/articles/PMC259166
A systematic review of the whispered voice test for screening for hearing

impairment in adults and children.
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THINGS YOU SHOULD
KNOW ABOUT 
HEARING LOSS

Who is at risk for hearing loss?
• Hearing loss can occur at any age, but it is most

common among older people.

• Some type of hearing loss occurs in 30% of people
older than age 65 and in 14% of people between
the ages of 45 and 64 years.

What causes hearing loss?
• Age-related changes in the ear.

• Prolonged exposure to high levels of noise.

• Certain medications, including aminoglycoside 
antibiotics.

• Infection or immune disorders.

• Head injury or tumors.

• Smoking or having diabetes.

• Some people are born with hearing loss.

How is it diagnosed?
• An otoscope is used to examine the inside of the ear

for any signs of injury, infection, or earwax buildup.

• If you are older than 50 years, your doctor may ask
you about your hearing and test your ears for
hearing loss.

• If you think you are experiencing hearing regardless
of your age, you should ask for a hearing test.

• A hearing specialist (audiologist) performs tests to
determine what tones or sounds you can hear.

• Early detection allows for earlier treatment, perhaps
before losses become permanent.

How is it treated?
• Surgery may be used to treat hearing loss, depending

on the cause.

• Hearing aids are used if the hearing loss does not
respond to other therapy.

• Wearing ear protection when exposed to loud noises
can reduce the risk for hearing loss.

For More Information
www.asha.org/public/hearing/Hearing-Testing/
Information on hearing screening and testing from the American

Speech-Language-Hearing Association.

www.nidcd.nih.gov/health/hearing/Pages/noise.aspx
Information on noise-induced hearing loss from the National

Institute on Deafness and Other Communication Disorders.

www.fda.gov/ForConsumers/ConsumerUpdates/ucm185723.htm
Information on hearing loss and hearing aids from the U.S. Food

and Drug Administration.
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Questions are largely from the ACP’s Medical Knowledge Self-Assessment Program (MKSAP, accessed at 
http://www.acponline.org/products_services/mksap/15/?pr31). Go to www.annals.org/intheclinic/ 

to complete the quiz and earn up to 1.5 CME credits, or to purchase the complete MKSAP program.

1. A 45-year-old woman is evaluated
because of the gradual onset of right-
sided hearing loss and a 3-year history of
tinnitus. She does not have ear pain or
drainage, dizziness, or headache. There is
no history of trauma to the ear or
excessive exposure to loud noises. 

On examination, the patient is unable to
hear numbers whispered 2 feet from the
right ear with the left auditory canal
blocked. Examination of the external
auditory canals and tympanic membranes
is normal. Neurologic examination is
normal. When a tuning fork is placed on
the top of her head, she reports that the
sound is heard toward the left ear
(Weber test). Results of audiometry show
normal hearing on the left and 45-
decibel high-frequency hearing loss on
the right. 

Which of the following is the most likely
diagnosis?

A. Acoustic neuroma
B. Cholesteatoma
C. Meniere disease
D. Otosclerosis
E. Presbycusis

2. A 50-year-old man is evaluated because
of complete hearing loss in his left ear
that was present for the first time when
he awoke this morning. Hearing was
normal when he went to bed. He has
tinnitus in the left ear but does not have
pain, drainage, dizziness, or a history of
trauma or recent upper respiratory tract
infections. Medical history is
unremarkable, and he takes no
medications. 

On examination, the patient is unable to
hear numbers whispered 2 feet from the
left ear with the right auditory canal
blocked. Both external auditory canals
are normal. The tympanic membranes are
also normal and are mobile following air
insufflation. When a tuning fork is placed
on the top of his head, he reports that
the sound is heard toward the right ear
(Weber test). 

Which of the following is the most likely
diagnosis?

A. Cholesteatoma
B. Eustachian tube dysfunction
C. Otosclerosis
D. Sudden sensorineural hearing loss

3. A 78-year-old man comes for a routine
annual physical examination. The patient
feels well. He is accompanied by his wife,
who is concerned about his hearing. The
review of systems is normal, and the
patient states that he does not have any
difficulty hearing. 

Which of the following is the best way to
screen this patient for hearing
impairment?

A. Perform the Weber and Rinne tests
B. Perform the whispered-voice test
C. Refer for audiometric testing
D. In the absence of perceived

symptoms, no further evaluation is
needed

4. An 80-year-old married white man with
chronic slow decline in hearing leading
to a bilateral moderate hearing loss
reports that it is impairing his social
function. He has moderate osteoarthritis
of his hands and good financial
resources. What will be a barrier to
successful assessment and hearing aid
adoption? 

A. Physician involvement
B. Being older
C. Frustration with activity limitation
D. Being married
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