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Are Hearing Aids the Answer?
Hearing Loss, Reducing Tinnitus Perception,
and Slowing Cognitive Decline

By Grant D. Searchfield, PhD,
Christine Fok, MSc, and Philip J. Sanders,
PhD Candidate

Most populations in the developed
world are aging populations, and the
number of people with dementia
worldwide is projected to double
in the next three decades. These
circumstances will have a huge
impact on healthcare budgets
worldwide, so urgent efforts are
underway to investigate ways
to reduce this burden. We are
researching whether hearing aids can
slow cognitive decline and reduce the
rate of dementia in our population.
The human ability to manage
complex thinking tasks and memory
(collectively called cognition) tends,
with some exceptions, to become
poorer with age. Some people do
slightly worse on cognitive tasks and
experience greater difficulties in daily
life than would be expected for their
age; this is described as mild cognitive
impairment (MCI). Dementia is more
severe than MCI and is associated
with impaired memory and judgment
or trouble with reasoning.
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As people age, the chances of
developing hearing loss and tinnitus
also increase. Persons with tinnitus are
more likely to have hearing loss than
not. Persons with tinnitus compared
with those without tinnitus also tend
to perform more poorly on complex
thinking tasks. Untreated hearing loss
has been identified as a risk for more
rapid cognitive decline with aging.
Thus, tinnitus, hearing loss, and poorer
cognition with age are interrelated.
Is it possible that hearing aids
could improve hearing and tinnitus
and reduce the chance of MCI and
dementia? There is some indirect
evidence that this may be
the case. But people
with MCI may
struggle to get
the best out of
hearing aids.
Our research
investigates

whether hearing aids set to reduce the
complexity of listening can improve
hearing for this group, and at the same
time improve cognition.
To address the question of
whether hearing aids may help,
we discuss the effects of hearing
loss and tinnitus on cognition, brain
changes explaining hearing’s effect on
cognition, how hearing aids may help,
and our current research.

The Effects of Hearing
Loss and Tinnitus on
Cognition
Evidence for the effects of hearing
loss and the corresponding
relationship with
cognitive ability
in aging is
beginning to
be reported
from several
studies. A
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review in The Lancet
indicated that 9 percent
of dementia cases could
be attributed to hearing loss
at midlife. This percentage
may not sound high, but the
next highest modifiable factor
(excluding genetically inherited risks
for dementia) at mid-late life was
smoking, at 5 percent.
Hearing loss and tinnitus, both
symptoms of change in the hearing
system, often occur together.
However, although tinnitus is not
always accompanied by a hearing loss
sufficient to create a hearing handicap,
tinnitus and hearing loss are strongly
related, and it is possible that they

have independent but likely cumulative
effects on cognition.
Gerhard Andersson from Sweden
is a leading researcher in this area.
His group developed a model of
tinnitus annoyance that includes the
effect of tinnitus on attention and
memory based on tests of cognitive
performance.1 This model has shown
hearing aids improve cognition in
tinnitus sufferers.2 The effect of
hearing loss can be integrated in this
model (Figure 1).

Brain Changes
Explaining Hearing’s
Effect on Cognition
Four main hypotheses have been
proposed to explain the relationship

Figure 1. Progression from the Appearance of a
Tinnitus Signal to its Annoyance
Tinnitus Signal
Cognitive Effects

Emotion

Negative Thoughts
Hearing Loss

Annoyance
Model illustrating the progression from the appearance of a tinnitus signal (the sound
of tinnitus) to its annoyance. The relationship of hearing loss, tinnitus, and cognitive
function is indicated in red. (Figure modified from Andersson and McKenna, 2006.)
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between hearing loss and cognitive
decline.3, 4

1

Sensory deprivation: Cognition
slowly declines over time because
of decreased brain activity and brain
stimulation that result from hearing
loss.

2

Information degradation:
This hypothesis is similar to that
of sensory deprivation except that
degraded sensory input resulting
from hearing loss has an immediate
negative (but potentially reversible)
effect on cognitive task processing
because insufficient sensory
information is available. Hence,
cognitive resources are expended
on processing degraded sensory
information, leaving insufficient
resources available for other cognitive
tasks. This is also how tinnitus is likely
to mediate its effect on cognition.

3

Cognitive load: Cognitive decline
results in poor performance
on perceptual tasks because fewer
cognitive resources are available to
process sensory information, even
though sensory processing may be
intact.

4

Common cause: A common
factor, such as changes in brain
structure or function, underlies both
sensory and cognitive decline.
It is possible that a combination of
any or all of the above processes may
occur and interact simultaneously.
Our understanding of the relationship
between sensory and cognitive
decline remains limited. The direction
of the relationship and the extent
to which the sensory and cognitive
systems influence each other
remain unclear but are the subject
www.ATA.org
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of increasing interest in the field of
hearing research.

How Hearing Aids
May Help
Because tinnitus is associated
with cognitive difficulties, such as
reduced concentration and poorer
memory, its treatment should
improve cognition. When a hearing
loss accompanies tinnitus, hearing
aids are often recommended. A study
compared the benefits of hearing aid
use in 50 people with hearing loss and
50 people with tinnitus and hearing
loss.2 Results from a cognitive test of
reading span found improvements in
both groups. The group with tinnitus
and hearing loss showed the greatest
improvement, suggesting that the
hearing aids improved cognition by
reducing both the hearing loss and
tinnitus together.
Evidence suggests that hearing
aids may provide benefits in cognition
for both conditions of hearing loss
and tinnitus, but most research has
focused on hearing loss, not tinnitus.
Some studies have shown no
cognitive decline in people using
hearing aids compared to those
not using hearing aids.5 Significant
improvements in cognitive function
have been seen after four months
of hearing aid trial in a group of 95
patients compared to cognitive
function in 99 people on a waiting
list.6 In the UK Biobank cross-sectional
data set (representing 164,770
participants who took a hearing test),
hearing aid use was associated with
better cognition independent of social
isolation.7 Additionally, recent research
in a sample of 2,040 Americans older
than 50 years reported that the rate of
www.ATA.org

cognitive decline based on memory
scores measured over an 18-year
period was successfully slowed with
the fitting of hearing aids.8

Our Current Research
Compelling evidence that hearing
aids may be useful tools for reducing,
preventing, or treating cognitive
decline is emerging, but there remains
a need for further research. Our
research group has had a longstanding
interest in the use of hearing aids
for the management of tinnitus.
Recently, we have turned our attention
to whether hearing aids can slow
cognitive decline.
When audiologists fit hearing aids,
the devices are programmed so they
meet a set of standardized targets
based on hearing test results. These
targets account for hearing loss
with adjustments for comfortable
audibility of speech but do not usually
consider the cognitive abilities of the
listener. Modern hearing aids use
fast processing to make sure soft
sounds are heard and that background
noise does not interfere too much
with listening. However, people with
cognitive difficulties cannot process
rapid changes in sound easily, meaning
the sound heard through the hearing
aids can be confusing.
We have developed an experimental
hearing aid fitting approach that we
have named “CogniAid” (hearing aid
to assist cognition). Normal hearing
aid settings try to make most sounds
audible, and most people are able to
use all this information. But people
with poorer cognitive abilities may
struggle to process the large amount
of information, and it all becomes an
overwhelming “blur.” The CogniAid



setting attempts to simplify listening
by focusing on the amplification
of conversational-level speech and
deliberately sacrificing audibility of
soft sounds. In other words, the users
of the CogniAid would be expected
to hear fewer sounds, but the quality
of sounds that are heard should be
better. With this strategy, persons
with poorer cognitive abilities should
be able to hear and make sense of
conversations, even though they may
miss some quiet sounds.
We believe this “less in more”
approach should improve hearing
aid outcomes, and our hypothesis is
that it will also improve cognition. A
collaborative team from the Universities
of Auckland and Canterbury is now
investigating this approach in New
Zealand. The study will follow 200
individuals over the age of 65 during
their first year of hearing aid use.
The project aims to answer
the question: “Does the CogniAid
fitting provide superior hearing and
cognitive outcomes compared to
standard hearing aid fittings?” We
will accomplish this by comparing
cognition and hearing loss before and
after hearing aid use in 100 people
using the CogniAid fitting and 100
people using the standard fitting.
The preliminary data from our first
trial group of 26 participants will be
collected in the coming months.
The research from this project
is expected to be completed
by 2021. Findings from this
research will add to the
growing evidence base for
hearing loss and aging
and is expected to
improve hearing aid
fitting services.
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Summary
Hearing aids help reduce the effects
of hearing loss and tinnitus. Evidence
is emerging that they slow cognitive
decline and may reduce the risk of
dementia. The relationships among
tinnitus, hearing loss, and dementia
are complex. The presence of one of
these problems does not mean the
others will occur; they are health risks,
just as diabetes and smoking are risks
that affect overall health in aging.
We cannot guarantee that hearing
aids will have the positive effects
on cognition that we propose. More
research is required to determine
the effects of different hearing aid
fitting approaches and how to extract
the most benefit from hearing aids
for individuals. It is possible that
new medical treatments or means
to prevent hearing loss will also be
developed, and with that comes the
promise of less tinnitus and improved
cognition in aging.
Although some of these ideas
are still speculative, we believe that
early use of hearing aids provides
many benefits, including reduced
tinnitus and the possibility of slowing
cognitive decline.
This research is funded by the Health
Research Council of New Zealand. The
researchers also acknowledge the support of
the ATA toward our tinnitus research program.
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