Proceedings

Audiology&-
Neurotology

Audiol Neurotol 2014;19(suppl 1):6-9
DOI: 10.1159/000371595

Hearing Loss and Dementia in the Aging Population

Andrea Peracino

Fondazione Giovanni Lorenzini Medical Science Foundation,
Milan, Italy/Houston, Tex., USA

Key Words
Health economy - Dementia - Elderly - Cognitive decline -
Age-related hearing loss

Abstract

Forsome years, policy makers and medical scientists have both begun
to focus more on chronic noncommunicable diseases. It is well known
that cardio-cerebrovascular disease, tumors, diabetes, and chronic
obstructive pulmonary disease (COPD), are considered areas of major
interestin many scientific projects and health programs. The econom-
ic impact of cardio-cerebrovascular disease in EU alone is more than
EUR 200 billion, while tumors have an impact of EUR 150 billion. The
direct and indirect cost of brain disorders exceeds EUR 700 billion a
year. Among the brain disorders, the devastating impact of dementia
on affected individuals and the burden imposed on their families and
society has made prevention and treatment of dementia a public
health priority. Interventions that could merely delay the onset of de-
mentia by 1 year would result in a more than 10% decrease in the
global prevalence of dementia in 2050. Unfortunately, there are no
known interventions that currently have such effectiveness. The man-
ifestations of age-related hearing loss in many older adults are subtle
and, thus, hearing loss is often perceived as an unfortunate but incon-
sequential part of aging. Researchers report that hearing loss seems
to speed up age-related cognitive decline. Researchers suggest that
treating hearing loss more aggressively could help delay cognitive
decline and dementia. Furthermore, there is an increasing interest in
better understanding the pathophysiologic correlations between
hearing loss and dementia. Hearing loss in older adults, in fact, is as-
sociated independently with poorer cognitive functioning, incident
dementia, and falls. Further research investigating the basis of this
connection as well as the pathomechanism of the two diseases will
further our ability to treat dementia. ©2015 S. Karger AG, Basel

What about Dementia Today and Tomorrow?

The World Alzheimer Report estimated that there were 35.6
million people living with dementia worldwide in 2010 and, ac-
cording to forecasts, this figure will reach 65.7 million by 2030 and
115.4 million by 2050 [Reitz and Mayeux, 2014; Wimo and Prince,
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2010]. For all studies combined, the incidence of dementia doubles
with every 5.9-year increase in age from 3.1 per 1,000 person-years
at age 60-64 to 175.0 per 1,000 person-years at age >95 [Duthey,
2013]. Numbers of new cases increase and then decline with in-
creasing age in each region: in Europe and the Americas, peak in-
cidence is among those aged 80-89 years; in Asia, it is among those
aged 75-84 years, and in Africa among those aged 70-79 years.
Researchers estimated that there are nearly 7.7 million new cases
of dementia each year worldwide, implying one new case every
4 s. Some 3.6 million (46%) would occur in Asia, 2.3 million (31%)
in Europe, 1.2 million (16%) in the Americas, and 0.5 million (7%)
in Africa. In high-income countries, informal care (45%) and for-
mal social care (40%) account for the majority of costs, while the
proportionate contribution of direct medical costs (15%) is much
lower. In low-income and lower-middle-income countries, direct
social care costs are small, and informal care costs (i.e. unpaid care
provided by the family) predominate.

The Italian National Institute of Statistics (Istat) estimated that
there were approximately 250,000 people suffering from Alzhei-
mer’s disease (AD) and similar dementias in Italy in 2005 [Istat,
2008]. However, since AD and various forms of age-related cogni-
tive deterioration have complex diagnoses, their prevalence is like-
ly to be underestimated. AD is known as a ‘family illness’ because
family caregivers of AD patients often represent hidden secondary
patients [Chiatti et al., 2013].

Dementia, linked to the use of and expenditure on health and
social care in Europe, is estimated to be responsible for 11.2% of
the total years of disability in people over 60 years of age, compared
with 9.5% for stroke, 5.0% for cardiovascular disease, and 2.4% for
cancer. For some time in Europe, the prevalence of AD has in-
creased exponentially with age [Wancata et al., 2003].

Early detection of AD has a number of benefits to patients, their
caregivers, and health and social care systems. Patients and care-
givers receive timely information on the diagnosis and prognosis
of the disease and the available support services from both health
and social care and volunteer agencies. Counselling services, life-
style advice, cognitive training, and pharmacological therapy may
all safeguard cognition and function, thereby delaying institution-
alization and thereby financially benefitting health and social care
systems [Todd and Passmore, 2008]. Many patients and caregivers
present early, and are thus able to access pharmacological treat-
ment at an early stage. Other benefits include providing a diagno-
sis, information and education, counselling and community sup-
port, cognitive training, and lifestyle advice.

Is It Possible to Evaluate the Cost of Dementia?

The estimated annual worldwide cost to society of dementia,
USD 604 billion, highlights the enormous impact that dementia
has on socioeconomic conditions worldwide. If dementia care
were a country, it would be the world’s twenty-first largest econo-
my, ranking between Poland and Saudi Arabia. The scale of these
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costs is understandable given that the 35.6 million people world-
wide comprise 0.5% of the world’s total population; a high propor-
tion of people with dementia need some care, ranging from sup-
port with instrumental activities of daily living, to full personal care
and round-the-clock supervision. Further, in some high-income
countries, one third to half of the people with dementia live in re-
source- and cost-intensive residential or nursing homes [Knapp
and Prince, 2007; Macdonald and Cooper, 2007]. In the US alone,
AD, the most frequent cause of dementia, characterized by a pro-
gressive decline in cognitive function particularly in the memory
domain, causes an estimated health care cost of USD 172 billion
per year [Reitz and Mayeux, 2014].

Diabetes is also a risk factor and, in longer-term cohort studies,
midlife hypertension and raised cholesterol are associated with the
onset of AD in later life [Kivipelto et al., 2001; Ott et al., 1999; Skoog
etal,, 1996]. This has led to the speculation that atherosclerosis and
AD are linked disease processes, with common pathophysiological
and etiologic underpinnings (e.g. ApoE €4 polymorphism, hyper-
cholesterolemia, hypertension, hyperhomocysteinemia, diabetes,
metabolic syndrome, smoking, systemic inflammation, increased
fat intake, and obesity) [Casserly and Topol, 2004].

One of the complicating factors for interventions in this area is
that evidence suggests that while hypertension, raised cholesterol,
and obesity in midlife increase the risk for later onset of dementia,
blood pressure levels, cholesterol, and body mass index fall pro-
gressively before the onset of the disease [Skoog et al., 1996; Stew-
art et al., 2005, 2007].

Future Trends in the Dementia Context?

It is particularly difficult to make confident projections of fu-
ture economic costs. If we assume that all potential background
factors remain unchanged, and we factor in only the forecasted
increases in the number of people with dementia, then by 2030
worldwide societal costs will have increased by 85%. In reality, the
evaluation of future costs is not simple. Future costs could be in-
fluenced by macroeconomic factors and by dementia-specific fac-
tors such as: increases in numbers of people with dementia will
occur much more rapidly in low- to medium-income countries
(LMIC) because of the more rapid demographic ageing in those
regions; with economic development, wages will rise rapidly in
LMIGC, and resources for dementia care, particularly formal medi-
cal and social care, are unequally distributed worldwide. With in-
creased awareness will come increased demand for care.

The Alzheimer’s Association [2014] underlines that women are
the epicenter of AD, representing the majority of both people with
the disease and their respective caregivers. Adding to women’s
Alzheimer’s burden, there are 2.5 times as many women as men
providing intensive 24-hour ‘on-duty’ care for someone living
with AD. Among caregivers who feel isolated, women are much
more likely than men to link isolation with feeling depressed (17%
of women vs. 2% of men).

There are currently 15.5 million caregivers providing 17.7 bil-
lion hours of unpaid care in the US, often at the detriment of their
own health. The physical and emotional impact of dementia care-
giving resulted in an estimated USD 9.3 billion in increased health-
care costs for Alzheimer’s caregivers in 2013. The total national
cost of caring for people with Alzheimer’s and other dementias is
projected to reach USD 214 billion this year, not including unpaid
caregiving by family and friends valued at more than USD 220 bil-
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lion. In 2014, the cost to Medicare and Medicaid of caring for those
with Alzheimer’s and other dementias will reach a combined USD
150 billion with Medicare spending nearly USD 1 in every USD 5
on people with Alzheimer’s or another dementia. Medicare paid
approximately USD 11 billion of this cost [Hurd et al., 2013].

Itis not easy to evaluate the cost of dementia in Italy. The num-
ber of caregivers in Italy and thus indirect support is estimated to
exceed 770,000 [Pasquinelli et al., 2008] at an annual cost of more
than EUR 13 billion a year.

Key issues for future international cost-effectiveness studies in-
clude the following issues: consequences for patients if the diagno-
sis is shifted from AD-dementia to pre-dementia states; bridging
the gap between clinical trial populations and patients treated in
clinical practice; translation of clinical trial end points into mea-
sures that are meaningful to patients and policymakers/payers and,
measurement of long-term effects. Reliable surrogate end points
in clinical trials that are sensitive to detect effects even in pre-de-
mentia states are also essential to include, as well as robust and
validated modelling methods from pre-dementia states that also
take into account comorbidities and age. Finally, the ethical con-
sequences of early diagnosis should be considered [Wimo et al.,
2014].

Hearing Loss: A Growing Pathology

Hearing loss is an important public health concern with sub-
stantial economic costs and social consequences. Hearing impair-
ment is the most frequent sensory deficit in human populations
and affects newborns, children, adults and the elderly [Mathers et
al.,, 2000]. In infants and children, hearing impairment retards the
developmental of language and educational progress. In adults, it
causes difficulties in both professional and social lives as well as
stigmatization. In the US, 26.7 million adults >50 years old suffer
from hearingloss, and 3.8 million use hearing aids [Chien and Lin,
2012]. In England and Wales, 8.1 million suffer from hearing loss,
of whom 1.4 million use hearing aids [Taylor and Paisley, 2000].
According to the United Nations, the overall global population will
grow from 6.9 billion in 2010 to 9.3 billion in 2050. The proportion
of the population aged 60 or older will nearly double in the same
period, reaching 21% of the total population in 2050, or nearly 2
billion people in that year.

In 2008, the WHO estimated that over 360 million people (5.3%
of the global population) have disabling hearing loss, 80% of them
in low- or middle-income countries. These figures are expected to
rise substantially in the future due to aging of the global popula-
tion. There may be more than 700 million people with hearingloss
worldwide by 2015; in Europe, untreated hearing loss is currently
estimated to cost EUR 213 billion a year [Roth et al., 2011; Shield,
2006]. After adjusting for differences in age structure, the preva-
lence of adult hearing impairment was highest in developing re-
gions and lowest in high-income regions [Roth et al., 2011].

It is estimated that in 2025, 900 million people throughout the
world will be hearing impaired; it is expected that around 90 mil-
lion of these people will be from Europe. In the next 100 years,
hearing impairment is projected to affect about 30% of people due
to Europe’s aging population. In Finland, 1 in 7 people deal with
varying degrees of hearing loss, while some form of hearing loss
affects 1 in 6 Italians. In Sweden and Denmark, 1 in 10 people suf-
fer from hearing loss. Medical costs (for hearing aids, for example)
account for only a small percentage of the overall cost. Untreated
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hearing loss costs in Europe are EUR 213 billion per year, about
EUR 473 per year for each adult European. Sixteen percent of all
adult Europeans, more than 71 million people, suffer from a hear-
ing loss greater than 25 dB hearing level (HL); the definition of
hearingloss recognized by the World Health Organization [Shield,
2006]. In the EU alone, more than 55 million people are hearing
impaired, and the costs in the EU of unaided hearing impairment
of all grades are EUR 168 billion per year. Based on population
statistics, it is possible to calculate the yearly costs of untreated
hearing loss in some European countries: Germany EUR 30.2 mil-
lion; France EUR 22.4 million; UK EUR 22.0 million; Italy EUR
21.3 million; Spain EUR 16.3 million; Poland EUR 14.0 million,
and the Netherlands EUR 60 million. In the US, hearing loss in-
creases from 5% for 40-49 year-olds to 75% for those >80 years of
age. Hearing aid use in adults starts to appear in those people aged
50-59 years; however, only a minority, 15% of people older than
80 use such devices [Chien and Lin, 2012]. Hearing loss is a very
common medical condition among adult populations of industri-
alized countries [National Aging Info, 1998], and it is generally
accepted that its impact on communication is largely related to
deterioration in quality of life [National Council of Aging, 1999].
As a result of maladaptive communication strategies, people with
hearing loss may perceive their social skills to be poor and experi-
ence a reduced self-esteem if a combination of hearing impairment
and poor coping strategy contributes to failure in their roles [Esp-
mark et al., 2002].

The Economic Evaluation

The economic evaluation of cochlear implants in adult patients
requires a common methodological approach among the countries,
and within the country among the dedicated institutions. The cost/
quality evaluation depends not only on whether there is monolat-
eral or bilateral intervention, but also on the patient’s age and dura-
tion of deafness, and their commitment during postsurgery recov-
ery. To be able to assess this issue from an economic perspective,
studies will be necessary to: support the cost-effectiveness results of
cochlear implantation (CIs) in adults; evaluate cost-effectiveness of
simultaneous and sequential bilateral implants; evaluate the com-
ponents of direct and indirect nonmedical costs, as well as direct
medical costs, in cost-effectiveness analysis [Turchetti et al., 2011].

The most cost-effective option identified is a one-stage audio-
metric screen for bilateral hearing loss >30 dB HL at age 60, repeat-
ed at ages 65 and 70. This option has an incremental cost-effective-
ness ratio of GBP 1.461 compared to GP referral and would mean
an additional 15,437 adults benefit from hearing intervention per
100,000 population at age 60 and above. The cost-effectiveness ac-
ceptability curve shows that screening is more cost-effective than GP
referral, provided that a quality adjusted life year is valued at GBP
2,000 or more. Adult hearing screening would provide a cost-effec-
tive way to improve quality of life for older adults. Piloting an au-
diometric screen offered to all adults aged 60, 65, and 70 years to
identify bilateral hearing loss 230 dB HL is recommended [Morris
etal., 2013].

To evaluate the value of the investment in CI, the non-device-
related costs of bilateral, simultaneous CI (BSiCI) versus unilat-
eral were compared, and the dollar amount for potential cost sav-
ings in direct costs for BSiCI versus sequential CI was established.
The total operating room (OR) time for unilateral CI and BSiCI
was 3 h 0 min and 4 h 37 min, respectively, with a mean difference
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of 1 hand 36 min (SD = 0 h, 6 min). In Canada the cost of OR and
postanesthetic care unit support staff was USD 3,102 and 4,240 for
unilateral CI and BSiCI, respectively, with a mean difference of
USD 1,138 (SD = 216). Unilateral CI supplies totaled USD 1,348
compared to USD 1,822 for BSiCI supplies with an average differ-
ence of USD 438 (SD = 123). The total direct costs for a unilateral
CI (excluding implantable device and surgeon fees) were USD
4,362 compared to USD 5,823 for BSiCI. Simultaneous implanta-
tion can lead to a potential saving of USD 2,901 compared to se-
quential implantation [Merdad et al., 2014]. Besides the cost anal-
ysis, the CI surgery was found to be well tolerated with few surgical
complications. It is reported that patients, also over the age of 79,
benefited from the device surgery with improvements in hearing
and quality of life [Lundin et al., 2013].

Hearing Loss and Dementia

The association between hearing impairment, the diagnosis of
dementia, and the role of sensory therapy in its management has
been suggested for some time, and it is now the subject of research
and soon the subject of new clinical approaches as well, although
further concerted research is needed. Current understanding of
the subject requires a large commitment among experts who are
able to integrate both experience and research from several areas,
including hearingloss and dementia. The clinical aspects and man-
ifestations of age-related hearing loss in many older adults are of-
ten perceived as an unfortunate but inconsequential part of aging.
Researchers say hearing loss seems to speed up age-related cogni-
tive decline, and think that treating hearing loss more aggressively
could help delay cognitive decline and dementia. There is an in-
creasing interest in better understanding the pathophysiologic
correlations between hearing loss and dementia. Hearing loss in
older adults, in fact, is associated independently with poorer cogni-
tive functioning, incident dementia and falls [Lin, 2012].

Further research is critically needed that investigates the mech-
anistic basis of these associations and whether hearing rehabilita-
tive therapies could affect these outcomes [Lin et al., 2013]. Broad-
er public health initiatives are needed to inform the public and
medical providers of the importance of age-related hearing loss
and how to optimally address hearing loss through a combination
of concerted counselling, awareness, installation of induction loop
systems in public places, and proper fitting of hearing aids and
other rehabilitative devices.
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