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Hearing loss and dementia.
Information for your patients.

Today, greater emphasis is being placed on
hearing health.
As a physician, you may be routinely asking
patients whether they have had their hearing
checked. Beyond referring patients for
hearing tests and encouraging treatment of
hearing loss, it is important to inform them of
the risks if they ignore hearing loss – dangers
that include certain life-threatening comorbidities.
“Seniors with hearing loss are significantly
more likely to develop dementia over time
than those who retain their hearing…Our
findings emphasize just how important it is
for physicians to discuss hearing with their
patients and to be proactive in addressing
any hearing declines over time.”1
The link between untreated hearing loss and
development of dementia and Alzheimer’s
disease.
Multiple studies indicate hearing loss
can be linked to the onset of dementia
and Alzheimer’s disease. Leaving hearing
loss untreated could pose a serious risk
that has not been widely shared with the
hearing-impaired population. Providing this
information will encourage patients and
their loved ones to make more informed and
timely decisions about their hearing care.
Frank R. Lin, MD, Ph.D conducted a study
commonly cited by medical professionals
on the topic of hearing loss and cognitive
decline. The study observed 1,984 adults
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with a mean age of 77.4 years over the course • The effort it takes those with hearing
of six years, tracking the progression of their
loss to hear and comprehend creates
hearing loss in relation to their cognitive
a regular strain that interferes with
function. Dr. Lin concluded that while
normal cognition.
further research was needed to identify the
mechanics of how and why hearing loss and • Hearing impaired people tend to
withdraw socially and the lack of
cognitive decline are related, there is little
regular interaction leads to mental
doubt that hearing loss is a factor in loss of
stagnation.
mental acuity in older adults. The study also
indicated that the more severe the hearing
loss, the greater the likelihood of developing • A combination of all these factors
contributes to cognitive decline.
a cognitive disorder, and the steeper the
decline in mental function. However, even
subjects with mild hearing loss were found
more likely to experience cognitive failures.
“Declines in hearing abilities may accelerate
gray matter atrophy and increase the listening
effort necessary to comprehend speech…
Hearing aids may not only improve hearing
but preserve the brain.”2
At the time the initial study results were
released, Dr. Lin and other experts put forth
several theories as to why hearing loss may
lead to dementia and Alzheimer’s disease:
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Hearing loss
and cerebro &
cardiovascular
disorders.
Information for your patients.

Today, greater emphasis is being placed on
hearing health.
As a physician, you have already likely
begun routinely asking patients whether
they have had their hearing checked.
Beyond referring patients for hearing tests
and encouraging treatment of hearing
loss, it is important to inform them of the
risks they run if they ignore hearing loss –
dangers that include certain life-threatening
co-morbidities.
“A growing body of research shows that a
person‘s hearing health and cardiovascular
health frequently correspond.”1
The heart and hearing connection.
Poor cardiovascular health causes
inadequate blood flow and blood vessel
trauma to the inner ear. The inner ear is so
sensitive to blood flow that disorders such
as hearing loss, particularly at the lower
frequencies, may be an early warning sign
of cardiovascular disease.
The two-part Framingham Study
hypothesized that low-frequency hearing
loss was associated with cardiovascular
disease. Cardiovascular status was
determined for 1,168 patients of the
audiology department. Associations
between their audiogram patterns and
cardiovascular variables were tested and
controlled for age and gender. Logistic
regression models were used to calculate

3

cardiovascular risk factors from audiogram
pattern. The models were applied to a
separate group of 90 subjects recruited from
cardiology and geriatric medicine clinics,
who were also given audiograms.
Results indicated a significant association
between low-frequency hearing loss and
cardiovascular disease risk factors. When
controlling for age, hypertension, diabetes,
smoking, and hyperlipidemia, low-frequency
hearing loss was significantly associated with
the following cardio and cerebrovascular
disorders:
• Intracranial vascular pathology
(stroke and transient ischemic attacks)
• Peripheral vascular disease
• Coronary artery disease
• Myocardial infarction
“We conclude there is a significant
relationship between cardiovascular status
and audiometric pattern.”2

Low-frequency hearing loss is, in fact, a
marker that may predict the presence or
potential development of cardiovascular
disease.2
Patients with low-frequency hearing
loss should be regarded as at risk for
cardiovascular events, and appropriate
referrals should be considered.3
Audiometric pattern correlates strongly
with cerebrovascular and peripheral
arterial disease and may represent a
screening test for those at risk.3

Studies have shown that a healthy cardiovascular system has a positive
effect on hearing.
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Hearing loss
and diabetes.
Information for your patients.

Today, greater emphasis is being placed on hearing health.
As a physician, you have already likely begun routinely asking
patients whether they have had their hearing checked. Beyond
referring patients for hearing tests and encouraging treatment of
hearing loss, it is important to inform them of the risks they run
if they ignore hearing loss – dangers that include certain lifethreatening co-morbidities.
“Hearing loss is about twice as common in adults with Type 2
diabetes (which accounts for 95% of all diabetes cases in the U.S)
compared to those who do not have the disease.”1
Hearing loss is more prevalent in people with diabetes
Physicians have another reason to recommend patients report
their hearing loss. Researchers have discovered a higher rate of
hearing loss in people with diabetes. Using tests that measure
participants’ ability to hear at the low, mid, and high-frequencies
in both ears, the results indicated a link between diabetes
and hearing loss at all frequencies, with a somewhat stronger
association in the high-frequency range. Mild or worse hearing
of low- or mid-frequency sounds was about 21 percent in 399
adults with diabetes compared to about 9 percent in 4,741 adults
without. Mild or greater hearing impairment at high frequencies
was 54 percent in those with diabetes compared to 32 percent in
those without.2
Another significant study examined hearing data from participants
in the National Health and Nutrition Examination Survey between
1999 and 2004. Of the more than 5,000 individuals who took part,
hearing loss appeared in 15% of those without diabetes and more
than 30% in those diagnosed with diabetes.3 The research team’s
report concluded that screening for hearing loss would allow for
early medical intervention that could improve hearing for adults
with diabetes.

5

”Diabetics (are) 2.15 times as likely as people without the disease to
have hearing loss…broken down by age, people under 60 had 2.61
times the risk while people over 60 had 1.58 times higher risk.”4
Evidence exists that diabetes may lead to sensorineural
hearing loss
Post-mortem studies of diabetic patients have shown evidence
diabetes may lead to sensorineural hearing loss by damaging the
nerves and blood vessels of the inner ear due to the pathologic
changes that are associated with the condition. These include:
• Sclerosis of the internal auditory artery
• Thickened capillaries of the stria vascularis
• Atrophy of the spiral ganglion
• Demyelination of the eigth cranial nerve
It appears the damage is more common in patients with Type 2
diabetes.

“It is possible that diabetic patients can have normal or near-normal
hearing at the time of the initial identificiation of diabetes, only to suffer
from a progressive form of sensorineural hearing loss.”5
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Hearing loss
and depression.
Information for your patients.

The link between hearing loss and
depression has been reinforced by recent
studies.
Several studies have been conducted on the
link between depression and hearing loss.
Recent findings indicate that of the groups
studied, women of all ages and adults age
18 to 69 with hearing loss are more likely
to experience “significant depression” than
hearing loss sufferers over 70.1
“We found a significant association between
hearing impairment and moderate to severe
depression.”2
There are several likely reasons that loss
of hearing leads to depression in so many.
Communication, which is vital to social
interactions, becomes a source of stress
when someone has to strain to hear others
speak, and frequent misunderstandings
result in embarrassment. After a while,
people with untreated hearing loss begin
to avoid social situations, particularly if they
involve loud surroundings like parties or
crowded restaurants where understanding
speech is even more difficult. Withdrawal
tends to progress until the person gradually
quits on life, choosing to remain in silent
isolation rather than struggle to hear
and communicate publicly. Hearing loss
sufferers may think they simply cannot be
helped because hearing loss is a “terminal”
condition for which there is no cure. Older
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patients may feel their hearing loss is a signal
that they are simply too old to participate
in social activities. Cutting oneself off
from society and activities is a red flag for
depression.
“Loss of hearing represents more than just
difficulty hearing sounds. It can lead to social
isolation and depression.”3
The following are ten facts medical
professionals need to know about the risk
of patients with hearing loss developing
depression:
1. In a study conducted on Generation X and
Baby Boomer patients with untreated
hearing loss, participants were found
more likely to develop depression and
other psychological issues than their
hearing peers.4
2. Another large study of adults 50 and older
with untreated hearing loss found they
were more likely to experience depression
and other emotional and mental
instabilities, and were significantly less
socially active than their peers who wore
hearing aids.5
3. This same study found depression and
similar disorders were found to worsen as
hearing ability declined.

The association between hearing loss
and depression has been made before
but recent studies have reinforced the
likelihood of this connection. While further
research to establish causation is ongoing,
there is enough data to suggest physicians
inform patients of the link between hearing
loss and depression, to advise having
hearing tested annually, and encourage
patients to evaluate wearing hearing aids
if recommended by their hearing care
professional.
Women and adults under the age of 70
are more susceptible to depression from
hearing loss.
36% of patients who begin wearing hearing
aids experienced improved overall mental
health, while 34% increased their social
engagement.10

4. Patients with untreated hearing loss find it more difficult to
communicate with others, leading to the avoidance of social
interaction
and family. Isolation is a known
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Hearing loss
and increased
risk of falling.
Information for your patients.

Many of the causes of senior citizens falling
and injuring themselves are preventable.
Physicians routinely advise their older
patients to exercise, have their vision
checked, and monitor whether any
medications may cause dizziness. In
addition to these commonly known
contributors to falls is untreated hearing
loss, which has been linked in multiple
studies to a significant increase in risk
of falls. This information needs to be
shared widely with patients over the age
of 65, along with encouragement to seek
treatment for hearing loss as part of an
overall strategy to preserve health and life.
“People with a 25-decibel hearing loss
(classified as mild) were nearly three times
more likely to have a history of falling than
those with no hearing loss. Every additional
10 decibels of hearing loss meant an
increased 1.4-fold risk of falling.” 1
Falls from hearing loss lead to injuries and
hospitalization.
Falls are responsible for numerous injuries
and deaths among Americans 65 and older.
Older people commonly experience brain
injuries, hip and other bone fractures after
a fall. Beyond the human cost, these serious
conditions generate billions of dollars
in healthcare expenses due to extended
hospital stays, surgical interventions, and
related treatments.
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“One out of three adults (age 65 and older)
fall each year and falls are the leading cause
of fatal and nonfatal injuries.”2
One of the most significant studies
conducted to determine the connection
between untreated hearing loss and falls
utilized data from the 2001–2004 cycles
of the National Health and Nutrition
Examination Survey. This survey has regularly
collected health data from thousands of
Americans since 1971. More than 2,000
survey participants between the ages of 40 to
69 had their hearing tested and responded
to the question, “Have you fallen during
the past year?” Researchers also tested
participants’ vestibular function in order to
determine if their balance was being affected
by their hearing loss.
The lead researchers reported that people
with mild hearing loss (25 decibels) were
nearly three times as likely to have a history
of falling. Every additional 10 dB of loss
hearing increased the likelihood of falling
by 1.4. Even after other factors (age, sex,
race, cardiovascular disease and vestibular
function) were considered, the findings
held true.

The association between hearing loss and
increased chance of falling is considered
clinically significant. Research is ongoing,
but it is reasonable to suggest that
physicians inform patients of the link
between hearing loss and falls, to advise
having hearing tested annually, and to
encourage patients to wear hearing aids
when recommended by their hearing care
professional.
Hearing loss decreases awareness of
surrounding environment and increases
cognitive load. In turn, this raises the
potential for falls.

Dr. Frank Lin, an otologist and epidemiologist who conducted this
and several other studies on the broader implications of hearing
loss, suggests the following possible reasons for the link to falls:
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Centers for Disease Control & Prevention. Home and Recreational Safety. Falls Among Older
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html)
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Frank R. Lin, MD, PhD; Luigi Ferrucci, MD, PhD. 2012 (http://archinte.jamanetwork.com
article.aspx?articleid=1108740)

3

s may include vestibular dysfunction,
alance

l pathway between hearing loss and
g because hearing loss is highly prevalent
ndertreated in older adults.”3

Sivantos Inc. is a Trademark Licensee of Siemens AG.

10
1

USNews.com. Hearing Loss Triples Risk of Falling: Study. 2012 (http
health.usnews.com/health-news/news/articles/2012/02/27/hearing

Hearing loss
and cancer
treatments.
Information for your patients.

Physicians are well aware of the many side
effects of chemotherapy and radiation
treatment. However, only in recent years
has research addressed the risk of hearing
loss and related conditions (e.g. tinnitus)
as reported by numerous post-cancer
treatment patients. These studies have
revealed a strong link between hearing loss
and cancer treatments, especially among
certain chemotherapy medications.

potentially ototoxic chemotherapy drugs
include Bleomycin, Vincristine, Vinblastin,
Bromocriptine, and Methotrexate Nitrogen
mustard1.

It is important for both physician and
patient to understand the risk of ototoxicity
when treating cancer, and its long-term
implications, which may include permanent
hearing loss.

Effects of ototoxicity in adults.

Ototoxicity and its relationship to cancer
treatments.
Certain chemotherapy medications or
radiation therapy can cause ototoxicity,
which may be manifested as temporary or
permanent hearing loss, depending on the
type treatment and the extent of hearing
damage.
Ototoxicity resulting in sensorineural
hearing loss (SNHL) refers to drug or
chemical damage to the inner ear where
cochlear hair cells vibrate in response to
sound waves. This damage may affect vital
hearing and balance information to the
brain, resulting in hearing loss, tinnitus, and/
or loss of balance.
Platinum-based chemotherapy medications,
particularly cisplatin and carboplatin,
are considered the primary “culprits”
when it comes to ototoxicity. Other
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Chemotherapy from the “platinum” group
is frequently used to treat brain, head and
neck cancers, as well as lung, bladder and
ovarian cancers in adults. It is also commonly
used to treat brain, bone and liver cancers in
children.
• Physical effects of hearing loss including
balance issues and a greater likelihood of
falls2 over time, especially in older adults.
Hearing loss has also been linked to the
development of certain forms of dementia3
and cognitive decline.
• Psychological fallout, including depression,
isolation, anxiety, anger, and poor self
image4.
• Economic impact, which includes higher
rate of unemployment, difficulty retaining a
job or advancing career5.

The most common ototoxic cancer
treatments associated with hearing damage
are platinum-based chemotherapy agents
(cisplatin and carboplatin in particular) and
radiation of head and neck.
Hearing loss and tinnitus are underreported
after effects of cancer treatment, especially
in children.
The effects of untreated hearing loss on
adults include increased potential for
falls, depression and other psychological
disorders; job difficulties and economic
losses. In children, even mild hearing loss
could result in delays in acquiring language,
compromised speech comprehension,
learning deficits, and psychological and
social difficulties.
It is crucial to involve a hearing care
professional during and after cancer
treatment to help monitor effect of exposure
to ototoxic chemotherapy and offer
treatment and rehabilitation, which may
include hearing aids.

Because of the long-term effects of hearing loss in adult
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