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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 co-
morbidities.

“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 

with a mean age of 77.4 years over the course 
of six years, tracking the progression of their 
hearing loss in relation to their cognitive 
function. Dr. Lin concluded that while 
further research was needed to identify the 
mechanics of how and why hearing loss and 
cognitive decline are related, there is little 
doubt that hearing loss is a factor in loss of 
mental acuity in older adults. The study also 
indicated that the more severe the hearing 
loss, the greater the likelihood of developing 
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:

•  The effort it takes those with hearing 
    loss to hear and comprehend creates 
    a regular strain that interferes with 
    normal cognition.

•  Hearing impaired people tend to 
    withdraw socially and the lack of 
    regular interaction leads to mental 
    stagnation.

•  A combination of all these factors 
    contributes to cognitive decline.
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In January 2014, Dr. Lin and his team released new results 
regarding changes in the brains of adults with normal hearing to 
those of adults with hearing loss. After undergoing magnetic 
resonance imagining (MRI) exams every year for ten years, 51 of 
the 126 participants examined who had at least a 25-decibel (dB) 
hearing loss from the start displayed accelerated rates of gray 
matter shrinkage when compared to the 75 participants with 
normal hearing. Those with hearing impairments lost more than 
an additional cubic centimeter of brain matter annually and 
experienced greater shrinkage of tissue in the structures 
responsible for processing sound and speech. The atrophy 
affected the middle and inferior temporal gyri, which play key 
roles in memory and sensory integration. Similar damage to these 
regions can be seen in patients with Alzheimer’s disease.

“Untreated hearing loss is linked to reduced earnings, increased 
workplace absenteeism, and lower workplace productivity, as well 
as depression, anxiety, and cognitive decline.”3

Early diagnosis and treatment of hearing loss slows the 
progression of dementia and Alzheimer’s disease. 
As evidence continues to mount that hearing loss is a contributing 
factor in the development of dementia and Alzheimer’s disease, it 
is imperative to inform patients of the profound consequences of 
ignoring their hearing loss. People with hearing loss on average 
wait seven years from when they are diagnosed to seek 
treatment, even though the sooner hearing loss is detected and 
treatment begins, the more hearing ability can be preserved. 
Considering early diagnosis and medical intervention also slows 
the progression of dementia and Alzheimer’s disease, it is more 
important than ever for physicians to encourage patients to get 
their hearing loss treated sooner rather than later. 

Treatment with hearing aids not only help improve a patient’s 
hearing – they may be the key to preventing brain atrophy and 
cognitive dysfunction.

“The costs of health care, long-term care and hospice (for 
dementia and Alzheimer’s patients in the US) combined equal 
$183 billion per year, and are expected to increase to 1.1 trillion 
per year by 2050.”4
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In January 2014, Dr. Lin and his team released new results regarding 
changes in the brains of adults with normal hearing to those of adults 
with hearing loss. After undergoing magnetic resonance imagining (MRI) 
exams every year for ten years, 51 of the 126 participants examined 
who had at least a 25-decibel (dB) hearing loss from the start displayed 
accelerated rates of gray matter shrinkage when compared to the 75 
participants with normal hearing. Those with hearing impairments lost 
more than an additional cubic centimeter of brain matter annually and 
experienced greater shrinkage of tissue in the structures responsible 
for processing sound and speech. The atrophy affected the middle 
and inferior temporal gyri, which play key roles in memory and sensory 
integration. Similar damage to these regions can be seen in patients with 
Alzheimer’s disease.

“Untreated hearing loss is linked to reduced earnings, increased workplace 
absenteeism, and lower workplace productivity, as well as depression, 
anxiety, and cognitive decline.”3

Early diagnosis and treatment of hearing loss slows the progression of 
dementia and Alzheimer’s disease.
As evidence continues to mount that hearing loss is a contributing factor 
in the development of dementia and Alzheimer’s disease, it is imperative 
to inform patients of the profound consequences of ignoring their hearing 
loss. People with hearing loss on average wait seven years from when 
they are diagnosed to seek treatment, even though the sooner hearing 
loss is detected and treatment begins, the more hearing ability can be 
preserved. Considering early diagnosis and medical intervention also 
slows the progression of dementia and Alzheimer’s disease, it is more 
important than ever for physicians to encourage patients to get their 
hearing loss treated sooner rather than later.
Treatment with hearing aids not only help improve a patient’s hearing – 
they may be the key to preventing brain atrophy and cognitive dysfunction.
“The costs of health care, long-term care and hospice (for dementia and 
Alzheimer’s patients in the US) combined equal $183 billion per year, and 
are expected to increase to 1.1 trillion per year by 2050.”4
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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 

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
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Studies have shown that a healthy cardiovascular system has a positive 
effect on hearing.
A recent study out of Brigham and Women’s Hospital published online in 
The American Journal of Medicine found that a higher level of physical 
activity is associated with the lower risk of hearing loss in women. At the 
same time, the study found that a higher body mass index (BMI) and larger 
waist circumference are each associated with higher risk of hearing loss.
“(There is) significant evidence that impaired cardiovascular health negatively 
impacts hearing…improved cardiovascular health may contribute to 
healthier ears, particularly among older adults.”4

Researchers concluded individuals with cardiovascular disorders may be 
more prone to hearing loss and therefore in need of hearing evaluations. 
They also found an association between low-frequency hearing loss and 
numerous cardiovascular and cerebrovascular events.
The negative influence of impaired cardiovascular health on both the 
peripheral and central auditory system, and the potential positive influence 
of improved cardiovascular health on these same systems, has been found 
through a sizable body of research conducted over more than six decades. 
The most significant positive relationship between improved cardiovascular 
health and improvements in those auditory systems has been found in older 
adults. If that relationship continues to be confirmed, then a potential new 
avenue for auditory rehabilitation on behalf of adults who possess impaired 
auditory function may be discovered.
Certain audiogram patterns have been found to correlate strongly with 
cerebrovascular and peripheral arterial disease. Because of this, audiograms 
represent a screening test for those at risk. Patients with low-frequency 
hearing loss should be regarded as at risk for cardio or cerebrovascular 
events, and appropriate referrals should be considered.
If a patient has been diagnosed with a cardio or cerebrovascular disorder, it 
is important to advise them to have their hearing tested regularly and to get 
any hearing loss treated with hearing aids early, in order to restore hearing 
levels and improve quality of life. Older patients should routinely be made 
aware of how important it is to keep their primary physicians informed of 
any hearing loss, especially at the lower frequencies, because it could be a 
harbinger of an as of yet undiagnosed cardio or cerebrovascular disorder.1

A formula was developed and tested to predict 
probability of cardio and cerebrovascular events based 
on audiometric pattern and medical history.

1 Better Hearing Institute. Heart Disease and Hearing Loss Linked 
  press release. 2013 (http://www.prnewswire.com/news-releases 
  heart-disease-and-hearing-loss-linked-so-get-your-hearing-checked 
  for-world-heart-day-bhi-advises-224502101.html)

2 David R. Friedland, MD, Ph.D. http://www.enttoday.org/details 
  article/496955/Low-Frequency_Hearing_Loss_May_Indicate 
  Cardiovascular_Disease.html

3 The Laryngoscope. Department of Otolaryngology and 
  Communication Sciences, Medical College of Wisconsin. 
  Audiometric pattern as a predictor of cardiovascular status: 
  development of a model for assessment of risk. 2009. Friedland 
  DR, Cederberg C, Tarima S. (http://www.ncbi.nlm.nih.gov 
  pubmed/19235737)

4 American Journal of Audiology. The Influence of Cardiovascular 
  Health on Peripheral and Central Auditory Function in Adults: A 
  Research Review. Raymond Hall, Stacey Kerschen. 2010 (http://aja 
  pubs.asha.org/article.aspx?articleid=1757459)

Studies have shown that a healthy cardiovascular system has a 
positive effect on hearing.
A recent study out of Brigham and Women’s Hospital published 
online in The American Journal of Medicine found that a higher 
level of physical activity is associated with the lower risk of 
hearing loss in women. At the same time, the study found that a 
higher body mass index (BMI) and larger waist circumference are 
each associated with higher risk of hearing loss.

“(There is) significant evidence that impaired cardiovascular health 
negatively impacts hearing…improved cardiovascular health may 
contribute to healthier ears, particularly among older adults.”4

Researchers concluded individuals with cardiovascular disorders 
may be more prone to hearing loss and therefore in need of 
hearing evaluations. They also found an association between 
low-frequency hearing loss and numerous cardiovascular and 
cerebrovascular events.  
The negative influence of impaired cardiovascular health on both 
the peripheral and central auditory system, and the potential 
positive influence of improved cardiovascular health on these 
same systems, has been found through a sizable body of research 
conducted over more than six decades. The most significant 
positive relationship between improved cardiovascular health 
and improvements in those auditory systems has been found in 
older adults. If that relationship continues to be confirmed, then a 
potential new avenue for auditory rehabilitation on behalf of 
adults who possess impaired auditory function may be 
discovered. 

Certain audiogram patterns have been found to correlate strongly 
with cerebrovascular and peripheral arterial disease. Because of 
this, audiograms represent a screening test for those at risk. 
Patients with low-frequency hearing loss should be regarded as at 
risk for cardio or cerebrovascular events, and appropriate 
referrals should be considered.

If a patient has been diagnosed with a cardio or cerebrovascular 
disorder, it is important to advise them to have their hearing 
tested regularly and to get any hearing loss treated with hearing 
aids early, in order to restore hearing levels and improve quality 
of life. Older patients should routinely be made aware of how 
important it is to keep their primary physicians informed of any 
hearing loss, especially at the lower frequencies, because it could 
be a harbinger of an as of yet undiagnosed cardio or 
cerebrovascular disorder.

1  Better Hearing Institute. Heart Disease and Hearing Loss Linked press 
release. 2013 (http://www.prnewswire.com/news-releases/heart-
disease-and-hearing-loss-linked-so-get-your-hearing-checked-for-
world-heart-day-bhi-advises-224502101.html)

2  David R. Friedland, MD, Ph.D. http://www.enttoday.org/details/
article/496955/Low-Frequency_Hearing_Loss_May_Indicate_
Cardiovascular_Disease.html 

3  The Laryngoscope. Department of Otolaryngology and 
Communication Sciences, Medical College of Wisconsin.  
Audiometric pattern as a predictor of cardiovascular status: 
development of a model for assessment of risk. 2009. Friedland 
DR, Cederberg C, Tarima S. (http://www.ncbi.nlm.nih.gov/
pubmed/19235737)

4  American Journal of Audiology. The Influence of Cardiovascular 
Health on Peripheral and Central Auditory Function in Adults: A 
Research Review. Raymond Hall, Stacey Kerschen. 2010 (http://aja.
pubs.asha.org/article.aspx?articleid=1757459)

A formula was developed and 
tested to predict probability of 
cardio and cerebrovascular events 
based on audiometric pattern and 
medical history.
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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.
“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.

”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.

Information for your patients.

Hearing loss
and 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

Physicians are encouraged to inform their patients about the 
evident link between hearing loss and diabetes 
Let patients who have not yet been diagnosed with diabetes 
know that having their hearing tested is important beyond 
identifying the hearing loss itself – it could be an early indicator 
of the onset of diabetes or other cardiovascular conditions. 
Encourage patients to report any suspected or known hearing 
loss to their primary doctor for the sake of their overall health. 

As for patients who have already been diagnosed with diabetes, 
remind them that hearing loss is a potential complication and 
encourage them to have their hearing tested annually. The 
earlier hearing loss is diagnosed, the more effective treatment 
options, such as hearing aids are likely to be. 1  National Institutes of Health News. Hearing Loss is Common in People 

with Diabetes. 2008 (http://www.nih.gov/news/health/jun2008/
niddk-16.htm) 

2  National Institute on Deafness and Other Communication Disorders 
(NIDCD). Annals of Internal Medicine.  2008

3  Annals of Internal Medicine. NIH Public Access. Diabetes and Hearing 
Impairment in the United States: Audiometric Evidence from the 
National Health and Nutrition Examination Surveys, 1999-2004. 
Kathleen E. Bainbridge, PhD, et al. 2008.

4  Fox News.com. Diabetes may be linked to hearing loss, study finds. 
2012 (http://www.foxnews.com/health/2012/12/03/diabetes-may-be-
linked-to-hearing-loss-study-finds/) 

5  Hendricks, J. et al (2006). Progressive sensorineural hearing 
impairment in maternally inherited diabetes mellitus and deafness 
(MIDD). Otology Neurotology.27 , 6, 802-808. 
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“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

Physicians are encouraged to inform their patients about the evident link 
between hearing loss and diabetes

Let patients who have not yet been diagnosed with diabetes know that 
having their hearing tested is important beyond identifying the hearing 
loss itself – it could be an early indicator of the onset of diabetes or other 
cardiovascular conditions. Encourage patients to report any suspected 
or known hearing loss to their primary doctor for the sake of their overall 
health.

As for patients who have already been diagnosed with diabetes, remind 
them that hearing loss is a potential complication and encourage them to 
have their hearing tested annually. The earlier hearing loss is diagnosed, 
the more effective treatment options, such as hearing aids are likely to be.

1 National Institutes of Health News. Hearing Loss is Common in 
   People with Diabetes. 2008 (http://www.nih.gov/news/health 
   jun2008/niddk-16.htm)

2 National Institute on Deafness and Other Communication Disorders 
  (NIDCD). Annals of Internal Medicine. 2008

3 Annals of Internal Medicine. NIH Public Access. Diabetes and 
  Hearing Impairment in the United States: Audiometric Evidence 
  from the National Health and Nutrition Examination Surveys, 1999 
  2004. Kathleen E. Bainbridge, PhD, et al. 2008.

4 Fox News.com. Diabetes may be linked to hearing loss, study finds. 
  2012 (http://www.foxnews.com/health/2012/12/03/diabetes-may 
  be-linked-to-hearing-loss-study-finds/)

5 Hendricks, J. et al (2006). Progressive sensorineural hearing 
   impairment in maternally inherited diabetes mellitus and deafness 
   (MIDD). Otology Neurotology.27 , 6, 802-808.
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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 

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
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4.     Patients with untreated hearing loss find it more 
difficult to communicate with others, leading to the 
avoidance of social interaction with friends and family. 
Isolation is a known contributor to depression.6

5.     The onset of depression in older adults has been 
associated with the development of dementia or 
Alzheimer’s disease – which is also a co-morbidity of 
hearing loss.7

6.     Along with depression, patients with untreated 
hearing loss are known to experience anxiety, 
paranoia, relationship problems, stress, and other 
negative emotions.8

7.     Using hearing aids can significantly improve emotional 
and cognitive conditions in patients over the age of 
65.9

8.     36% of patients who begin wearing hearing aids 
experienced improved overall mental health, while 
34% increased their social engagement.10

9.     Despite the fact that hearing aids can help improve 
patients’ lives, the average span of time from patient 
realization of hearing loss to purchase of hearing aids 
is eight years.11

10.  An initiative called Healthy People 2020 calls for an 
increase in hearing tests for adults between the ages 
of 20-70.12

“…but studies also show that people with hearing loss 
who use hearing aids often have fewer depressive 
symptoms, greater social engagement, and improved 
quality of life.”13

1     JAMA Otolaryngology – Head & Neck Surgery. Hearing Impairment 
Associated with Depression in US Adults, National Health and 
Nutrition Examination Survey 2005-2010. 2014 (http://archotol.
jamanetwork.com/article.aspx?articleid=1835392#Abstract)

2     HealthDay News. Hearing Loss Tied to Depression in Study. 2014 
(http://www.webmd.com/depression/news/20140306/hearing-loss-
tied-to-depression-in-study)

3     Harvard Health Blog. Hearing loss may be linked to mental decline. 
2013 (http://www.health.harvard.edu/blog/hearing-loss-may-be-
linked-to-mental-decline-201301225824)

4     NCBI.NLM.NIH.gov. Psychological profile and social behavior of 
working adults with mild or moderate hearing loss. 2008 (http://
www.ncbi.nlm.nih.gov/pmc/articles/PMC2644978/pdf/0392-
100X.28.061.pdf)

5     National Council on Aging. The Consequences of Untreated Hearing 
Loss in Older Persons. 1999 (http://www.ncoa.org/assets/files/pdf/
center-for-healthy-aging/NCOA-Study-1999.pdf)

6     Psychology Today. Social Isolation: A Modern Plague. 2009 (http://
www.psychologytoday.com/blog/the-depression-cure/200907/
social-isolation-modern-plague)

7     Johns Hopkins Medicine. Hearing Loss in Older Adults Tied to 
More Hospitalizations and Poorer Physical and Mental Health. 2013 
(http://www.hopkinsmedicine.org/news/media/releases/hearing_
loss_in_older_adults_tied_to_more_hospitalizations_and_poorer_
physical_and_mental_health)

8    HearingAids.com. Hearing Loss & You. 2013 (http://www.
hearingaids.com/hearing-loss-you/hearing-loss-you/)

9     Archives of Gerontology And Geriatrics. Effects of hearing aids on 
cognitive functions and depressive signs in elderly people. 2010 
(http://www.aggjournal.com/article/S0167-4943%2810%2900114-7/
abstract?cc=y?cc=y)

10  National Council on Aging. Hearing Loss: It’s a Family Affair. 2014 
(http://www.ncoa.org/improve-health/community-education/
hearing-loss-its-a-family.html) 

11  The Hearing Review. MarkeTrak VIII: The Key Influencing Factors 
in Hearing Aid Purchase Intent. 2012 (http://www.hearingreview.
com/2012/03/marketrak-viii-the-key-influencing-factors-in-hearing-
aid-purchase-intent/) 

12  Healthypeople.gov. Hearing and Other Sensory or Communication 
Disorders. 2014 (http://www.healthypeople.gov/2020/
topicsobjectives2020/overview.aspx?topicid=20) 

13  Better Hearing Institute. Don’t Let Unaddressed Hearing Loss Spiral 
into Depression, BHI Cautions, Urging Gen Xers and Baby Boomers 
to Get Their Hearing Checked. 2013 (http://www.betterhearing.
org/news/don%E2%80%99t-let-unaddressed-hearing-loss-spiral-
depression)   
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4. Patients with untreated hearing loss find it more difficult to 
    communicate with others, leading to the avoidance of social 
    interaction with friends and family. Isolation is a known 
    contributor to depression.6

5. The onset of depression in older adults has been associated 
    with the development of dementia or Alzheimer’s disease – 
    which is also a co-morbidity of hearing loss.7

6. Along with depression, patients with untreated hearing loss are 
    known to experience anxiety, paranoia, relationship problems, 
    stress, and other negative emotions.8

7. Using hearing aids can significantly improve emotional and 
    cognitive conditions in patients over the age of 65.9

8. 36% of patients who begin wearing hearing aids experienced 
    improved overall mental health, while 34% increased their social 
    engagement.10

9. Despite the fact that hearing aids can help improve patients’ 
    lives, the average span of time from patient realization of 
    hearing loss to purchase of hearing aids is eight years.11

10. An initiative called Healthy People 2020 calls for an increase in 
      hearing tests for adults between the ages of 20-70.12

“…but studies also show that people with hearing loss who use 
hearing aids often have fewer depressive symptoms, greater social 
engagement, and improved quality of life.”13

1 JAMA Otolaryngology – Head & Neck Surgery. Hearing Impairment Associated with 
  Depression in US Adults, National Health and Nutrition Examination Survey 2005-2010. 
  2014 (http://archotol.jamanetwork.com/article.aspx?articleid=1835392#Abstract)
2 HealthDay News. Hearing Loss Tied to Depression in Study. 2014 (http://www.webmd 
  com/depression/news/20140306/hearing-loss-tied-to-depression-in-study)
3 Harvard Health Blog. Hearing loss may be linked to mental decline. 2013 (http://www 
  health.harvard.edu/blog/hearing-loss-may-be-linked-to-mental 
  decline-201301225824)
4 NCBI.NLM.NIH.gov. Psychological profile and social behavior of working adults 
  with mild or moderate hearing loss. 2008 (http://www.ncbi.nlm.nih.gov/pmc/articles 
  PMC2644978/pdf/0392-100X.28.061.pdf)
5 National Council on Aging. The Consequences of Untreated Hearing Loss in Older 
  Persons. 1999 (http://www.ncoa.org/assets/files/pdf/center-for-healthy-aging/NCOA 
  Study-1999.pdf)
6 Psychology Today. Social Isolation: A Modern Plague. 2009 (http://www 
  psychologytoday.com/blog/the-depression-cure/200907/social-isolation-modern 
  plague)
7 Johns Hopkins Medicine. Hearing Loss in Older Adults Tied to More Hospitalizations 
  and Poorer Physical and Mental Health. 2013 (http://www.hopkinsmedicine.org/news 
  media/releases/hearing_loss_in_older_adults_tied_to_more_hospitalizations_and 
  poorer_physical_and_mental_health)
8 HearingAids.com. Hearing Loss & You. 2013 (http://www.hearingaids.com/hearing 
  loss-you/hearing-loss-you/)
9 Archives of Gerontology And Geriatrics. Effects of hearing aids on cognitive functions 
  and depressive signs in elderly people. 2010 (http://www.aggjournal.com/article 
  S0167-4943%2810%2900114-7/abstract?cc=y?cc=y)
10 National Council on Aging. Hearing Loss: It’s a Family Affair. 2014 (http://www.ncoa 
   org/improve-health/community-education/hearing-loss-its-a-family.html)
11 The Hearing Review. MarkeTrak VIII: The Key Influencing Factors in Hearing Aid 
    Purchase Intent. 2012 (http://www.hearingreview.com/2012/03/marketrak-viii-the 
    key-influencing-factors-in-hearing-aid-purchase-intent/)
12 Healthypeople.gov. Hearing and Other Sensory or Communication Disorders. 2014 
    (http://www.healthypeople.gov/2020/topicsobjectives2020/overview 
    aspx?topicid=20)
13 Better Hearing Institute. Don’t Let Unaddressed Hearing Loss Spiral into Depression, 
    BHI Cautions, Urging Gen Xers and Baby Boomers to Get Their Hearing Checked. 
    2013 (http://www.betterhearing.org/news/don%E2%80%99t-let-unaddressed 
    hearing-loss-spiral-depression)
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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.

“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.
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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:

•  People who can’t hear well might not have good awareness 
of their overall environment, increasing the potential to trip 
and fall

•  Cognitive load increases in those with hearing loss. The 
brain is overwhelmed with demands on its limited 
resources to maintain balance and gait, while straining to 
hear and process auditory input

•  Cochlear disorders may include vestibular dysfunction, 
leading to poor balance

“…a possible causal pathway between hearing loss and 
falling are intriguing because hearing loss is highly prevalent 
but remains vastly undertreated in older adults.”3

1  USNews.com. Hearing Loss Triples Risk of Falling: Study. 2012 (http://
health.usnews.com/health-news/news/articles/2012/02/27/hearing-
loss-triples-risk-of-falling-study) 

2  Centers for Disease Control & Prevention. Home and Recreational 
Safety. Falls Among Older Adults: An Overview. 2013 (http://www.
cdc.gov/homeandrecreationalsafety/falls/adultfalls.html) 

3  JAMA Internal Medicine. Hearing Loss and Falls Among Older 
Adults in the United States. Frank R. Lin, MD, PhD; Luigi Ferrucci, 
MD, PhD. 2012 (http://archinte.jamanetwork.com/article.
aspx?articleid=1108740)
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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:

• People who can’t hear well might not have good awareness of 
   their overall environment, increasing the potential to trip and fall

• Cognitive load increases in those with hearing loss. The brain is 
   overwhelmed with demands on its limited resources to maintain 
   balance and gait, while straining to hear and process auditory 
   input

• Cochlear disorders may include vestibular dysfunction, leading 
   to poor balance

“…a possible causal pathway between hearing loss and falling are 
intriguing because hearing loss is highly prevalent but remains 
vastly undertreated in older adults.”3

1 USNews.com. Hearing Loss Triples Risk of Falling: Study. 2012 (http://health.usnews.com 
   health-news/news/articles/2012/02/27/hearing-loss-triples-risk-of-falling-study)

2 Centers for Disease Control & Prevention. Home and Recreational Safety. Falls Among Older 
   Adults: An Overview. 2013 (http://www.cdc.gov/homeandrecreationalsafety/falls/adultfalls 
   html)

3 JAMA Internal Medicine. Hearing Loss and Falls Among Older Adults in the United States. 
   Frank R. Lin, MD, PhD; Luigi Ferrucci, MD, PhD. 2012 (http://archinte.jamanetwork.com 
   article.aspx?articleid=1108740)

Sivantos Inc. is a Trademark Licensee of Siemens AG.
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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.

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.

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 

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

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.
Effects of ototoxicity in adults.
• 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.
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Because of the long-term effects of hearing loss in adult 
survivors, and the debilitating effects associated with the 
condition, oncologists will likely do their utmost to mitigate 
ototoxic exposure during treatment. When aggressive treatment 
is necessitated, and the patient experiences hearing loss, it is 
important to consider treatment options such as hearing aids, 
which can help 95% of patients with hearing loss. As cancer 
treatments have more success, and cancer patients live longer, 
hearing loss treatment, could improve the patient’s quality of life 
after cancer treatment.

“Twenty years ago, many patients considered themselves lucky to 
survive – now medical advances mean that quality of life after 
treatment is also crucial”6

Effects of ototoxicity in children 
Although limited statistical data is available, researchers believe 
the number of cancer-surviving children with hearing loss (as a 
result of ototoxic exposure) is significant. One landmark study of 
67 patients age 8 to 23 undergoing chemotherapy found 61 
percent developed hearing loss7 after treatment – most 
experiencing high-frequency hearing loss (HFHL).  

HFHL in children primarily affects comprehension, yet children 
may not realize they are not interpreting speech properly and so 
the condition goes underreported, and undiagnosed. Left 
untreated, consequences include8:

• Significant delay in speech and language development

•  Negative impact on cognitive development and educational 
outcomes 

• Interference with psychosocial development

“And that can lead to development issues. A study that evaluated 
the educational performance and social-emotional functioning of 
about 1200 children with minimal hearing loss revealed that 37% 
failed at least one grade in school compared with the normal 3%. 
They also had more problems with behavior, energy, stress and 
self-esteem.”9

Summary 
Hearing loss can be a negative after-effect of certain 
chemotherapy medications and radiation therapy. While 
treatment is ongoing, an audiologist can assist with monitoring 
for ototoxicity and make recommendations for early intervention 

1  American Tinnitus Association. Ototoxic Brochure by League for Hard 
of Hearing. 2012. 

2  USNews.com. Hearing Loss Triples Risk of Falling: Study. 2012 
3  Johns Hopkins Medicine. Hearing Loss Accelerates Brain Function 

Decline in Older Adults. 2013
4  Mary Kaland, Kate Salvatore. The Psychology of Hearing Loss. The 

ASHA Leader. 2002
5  David Jung, Neil Bhattacharyya. Association of Hearing Loss with 

Decreased Employment and Income Among Adults in the United 
States. Annals of Otology, Rhinology & Laryngology. 2014

6  Mark Downs, Executive Director of technology and Enterprise of the 
British RNID

7  Hear-it. Chemotherapy can cause hearing loss. Audiology Online; 
RNID. 2009

8  Johnnie K. Bass, Stephanie T. White, Skye E. Jones. Monitoring 
Ototoxicity in the Pediatric Oncology Population. American Speech-
Language-Hearing Association. 2014

9  Oregon Health & Science University. “Hearing Loss From 
Chemotherapy Underestimated.” ScienceDaily. December 2005. 
<www.sciencedaily.com/releases/2005/12/051212164355.htm>. (link 
to http://www.sciencedaily.com/releases/2005/12/051212164355.
htm/).

if possible. As medications improve, more treatment options 
become available, and survival rates continue to rise, the 
need for medical professionals to consider quality of life post-
treatment becomes crucial. After treatment is complete, an 
audiologist should evaluate the patient for ototoxic after-
effects and if necessary offer counseling, treatment – which 
could include hearing aids and rehabilitation.
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Because of the long-term effects of hearing loss in adult 
survivors, and the debilitating effects associated with the 
condition, oncologists will likely do their utmost to mitigate 
ototoxic exposure during treatment. When aggressive treatment 
is necessitated, and the patient experiences hearing loss, it is 
important to consider treatment options such as hearing aids, 
which can help 95% of patients with hearing loss. As cancer 
treatments have more success, and cancer patients live longer, 
hearing loss treatment, could improve the patient’s quality of life 
after cancer treatment.
“Twenty years ago, many patients considered themselves lucky 
to survive – now medical advances mean that quality of life after 
treatment is also crucial”6

Effects of ototoxicity in children
Although limited statistical data is available, researchers believe 
the number of cancer-surviving children with hearing loss (as a 
result of ototoxic exposure) is significant. One landmark study 
of 67 patients age 8 to 23 undergoing chemotherapy found 
61 percent developed hearing loss7 after treatment – most 
experiencing high-frequency hearing loss (HFHL).
HFHL in children primarily affects comprehension, yet children 
may not realize they are not interpreting speech properly and 
so the condition goes underreported, and undiagnosed. Left 
untreated, consequences include8:
• Significant delay in speech and language development
• Negative impact on cognitive development and educational 
outcomes
• Interference with psychosocial development
“And that can lead to development issues. A study that evaluated 
the educational performance and social-emotional functioning of 
about 1200 children with minimal hearing loss revealed that 37% 
failed at least one grade in school compared with the normal 3%. 
They also had more problems with behavior, energy, stress and 
self-esteem.”9

Summary
Hearing loss can be a negative after-effect of certain chemotherapy 
medications and radiation therapy. While treatment is ongoing, 
an audiologist can assist with monitoring for ototoxicity and make 
recommendations for early intervention if possible. As medications 
improve, more treatment options become available, and survival rates 
continue to rise, the need for medical professionals to consider quality 
of life post-treatment becomes crucial. After treatment is complete, an 
audiologist should evaluate the patient for ototoxic after-effects and 
if necessary offer counseling, treatment – which could include hearing 
aids and rehabilitation.
1 American Tinnitus Association. Ototoxic Brochure by League for Hard of Hearing. 2012.
2 USNews.com. Hearing Loss Triples Risk of Falling: Study. 2012
3 Johns Hopkins Medicine. Hearing Loss Accelerates Brain Function Decline in Older 
   Adults. 2013
4 Mary Kaland, Kate Salvatore. The Psychology of Hearing Loss. The ASHA Leader. 2002
5 David Jung, Neil Bhattacharyya. Association of Hearing Loss with Decreased Employment 
   and Income Among Adults in the United States. Annals of Otology, Rhinology & 
   Laryngology. 2014
6 Mark Downs, Executive Director of technology and Enterprise of the British RNID
7 Hear-it. Chemotherapy can cause hearing loss. Audiology Online; RNID. 2009
8 Johnnie K. Bass, Stephanie T. White, Skye E. Jones. Monitoring Ototoxicity in the Pediatric 
  Oncology Population. American Speech Language-Hearing Association. 2014
9 Oregon Health & Science University. “Hearing Loss From Chemotherapy Underestimated.” 
  ScienceDaily. December 2005. <www.sciencedailycom/releases/2005/12/051212164355 
  htm>. (link to http://www.sciencedaily.com releases/2005/12/051212164355.htm/).
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