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Cognition, Audition, & Repeated Cognitive

Screenings

Current research supports a case for audiologists providing cognitive screenings to meet the

needs of certain patients.

By Douglas L. Beck, AuD, F-AAA, CCC-A; Rhee Nesson, AuD, CCC-A; and Laiba Ishtiag, BA

espite vast and irrefutable evidence
D that early diagnosis and treatment
of hearing loss leads to the best
outcomes, the U.S. Preventive Services Task
Force (USPSTF) does not recommend hear-
ing screenings for older Americans. Recent
estimates of hearing loss prevalence state
65.3% of adults 71 years and older, 76.7%
ages 80-84 years, and 96.2% of adults aged 90
years and older (75% of those aged 90+ years
had moderate or greater) have hearing loss.!
Likewise, the USPSTF does not recom-
mend cognitive screenings. Manly, Jones,
Langa, et al estimated that within the U.S.
(based on 3,496 older adults with an average
age of 76.4 years) 10% had dementia and
22% were classified as having mild cognitive
impairment (MCI).> Others estimate that in
the U.S., 1 of 5 adults over age 65 years has
MCI and one-third of adults over age 85 have
Alzheimer’s disease and related disorders
(ADRD).
But just because the USPSTF does not
necessarily recommend screenings doesn’t
mean they can’t or shouldn’t be performed.

Audiology Scope of Practice

Diagnostic audiometric tests and cogni-
tive screenings are within the scope of prac-

tice of audiologists.>* As the U.S. population
ages and older adults seek social engage-
ment, audiologists will see an increasing
number of people with hearing, listening,
and cognitive problems.® For older adults in
particular, early detection of sensory deficits
and potential cognitive impairment helps
facilitate timely medical intervention and
social support.®

Kricos noted hearing loss and cognitive
problems could mask or parade as each other
and may involve multiple challenges includ-
ing sensory, central, cognitive, psychological,
emotional, cognitive, auditory processing,
and more.” Kricos observed, simply testing
peripheral hearing is not sufficient as com-
munication problems may involve cognitive
and/or auditory processing impairments.
With all of this in mind, Kricos stated that we
certainly need more information about older
adults with cognitive and auditory process-
ing issues; however, “we will not serve them
well if we wait for definitive answers about
how best to assist them.”

When an audiologist performs a cogni-
tive screening, the result helps determine
whether the communication problem is pri-
marily an audiologic issue, or whether a
medical referral (based on a positive cogni-
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tive screening) is the more prudent recom-
mendation.

For many years our recommendation has
been that patients with positive outcomes on
their cognitive screenings should be referred
to their primary care physician (PCP) or
referring physician for further evaluation
(diagnostic cognitive testing and treatment
are not within the scope of practice of audi-
ologists).

Access to Medical Tests and Healthcare
in 2024

Without benefit of diagnostic testing,
professional recommendations, guidance,
or perspective, people can legally engage in
their own diagnostics and treatment with-
out a professional. Over-the-counter (OTC)
hearing aids have been FDA approved and
available for almost two years. Indeed, peo-
ple can obtain a personalized Alzheimer’s
biomarker assessment without consulting
licensed healthcare providers to help them
understand the meaning and implications of
the results.

Arias, Manchester, and Lah report Quest
Diagnostics introduced the first direct-to-
consumer (DTC) Alzheimer’s biomarker
test.® The test includes a blood draw and
report on the consumer’s amyloid status,
without a physician’s order. For years in
the United States, the public has been able
to obtain private-pay testing for sexually
transmitted diseases (STD, aka 10 Test
Panel), pregnancy, AIDS/HIV (enzyme-
linked immunosorbent assay, ELISA assay),
COVID-19, A1C measures, colon cancer
screenings (guaiac test), and MRI imaging
for tumors, cancers, and cardiac and vascular
anomalies. All can be obtained without pro-
fessional involvement.

However, a lack of support, guidance,
context, and meaning from a healthcare pro-
fessional when receiving test results can be
difficult for patients.
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To be clear, we do not recommend
cognitive screenings for every

patient.

Health interventions, such as dementia
screenings, offer the potential for people to
remain socially, intellectually, and physi-
cally active, which is certainly a positive.
Beck, Weinstein, and Harvey reported that
although performing a screening test for
dementia is relatively simple, the protocol
itself and the outcome could certainly trig-
ger significant emotions and anxiety for the
patient.’ Therefore, they addressed ways for
hearing care professionals (HCPs) to manage
and minimize negative thoughts and feelings
associated with dementia screenings.

They reported communication and social
connections are critical to brain health, and
therefore HCPs have a role to play regard-
ing screening patients for cognitive issues.
Interventions directed at optimizing com-
munication and social engagement could
lessen the probability that hearing loss will
“cascade” into cognitive decline.”

Who Screens?

Many professionals provide initial screen-
ings to determine if referrals are needed:

+ School nurses screen for hearing and
visual loss and refer those with positive
outcomes

- Physician assistants and medical tech-
nicians screen for cognitive issues during the
Medicare Annual Wellness Visit and refer
those with positive outcomes

« Speech language pathologists screen
for hearing loss and refer those with positive
outcomes

« Dental technicians and assistants screen
for high blood pressure and refer those with
positive outcomes

In the same way, HCPs perform cognitive
screenings on at-risk patients and refer those
with positive outcomes. Medicare encour-
ages health-related screenings by licensed
healthcare professionals to get the patient to
the correct provider as quickly as possible.'

To be clear, we (the authors) do not
recommend cognitive screenings for every
patient. We recommend cognitive screen-
ings when there exists an elevated index of
suspicion or when the patient is “at risk” for
cognitive issues based on their specific his-
tory, consistent with the ACHIEVE study."
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A clinical assessment of cognitive ability
can only be determined through cognitive
diagnostic tests (not screeners) managed by
psychiatrists, psychologists, neuropsycholo-
gists, neurologists, or others with expertise in
cognition diagnostics.

Potential Cognitive Changes
Associated with Amplification

It remains unclear as to whether hearing
aid amplification offers a primary benefit
to people with impaired cognitive ability.
Applying group findings to an individual
is not viable as that protocol does not con-
sider unique psychological, emotional, edu-
cational, and socio-economic characteris-
tics. Additionally, the specific hearing aid
selected (prescription vs OTC, manufacturer,
model, etc), the programmable parameters
applied, the fitting protocols used such as
best practice hearing aid fittings versus first
fit protocols, earmold plumbing, length of
adaptation, and more, present formidable
outcomes-based analytical challenges.

Amieva et al reported the association
between hearing loss, hearing aid use, and
cognitive decline based on 3,670 people (ages
65+ years) followed for 25 years."? They con-
cluded “self-reported hearing loss is associ-
ated with accelerated cognitive decline in
older adults; hearing aid use attenuates such
decline.”

Livingston et al reported 12 potentially
modifiable risk factors account for approxi-
mately 40% of dementia risk, and untreated
hearing loss was the largest potentially modi-
fiable risk factor (8.2% PAF)."?

Glick and Sharma stated that beyond the
typical communication benefits of hearing
aids, clinical intervention with best-practice,
premium amplification over six months may
promote improved cortical organization and
functioning and may provide cognitive ben-
efit.

With the ACHIEVE study, Lin, Pike,
Albert et al found that for two primary
groups (one group treated with hearing aid
amplification, the other treated with excel-
lent counseling) of younger people with
fewer risk factors, hearing intervention had
no effect on reducing cognitive decline with-
in 3 years.9 However, for those at increased
risk of cognitive decline, i.e., those who were
older and demonstrated delayed degrada-
tion in thinking and memory and had more
risk factors for cognitive decline, hearing aid

amplification slowed the loss of thinking and
memory abilities by 48% over 3 years.

Beck and Deal noted that although the
primary ACHIEVE study report indicated
no differences in the cognitive outcomes for
the two younger primary groups, it can be
argued that there was no “untreated” control
group.” Both applied strategies may have
been equally beneficial/detrimental when
compared to each other. However, we do
not know how either/both groups would
have performed if compared to a traditional
control (untreated) group.

Myrstad, Engdahl, et al report hearing loss
is strongly associated with future dementia.'®
They reported 7,135 participants assessed for
dementia and hearing, who were re-evaluated
approximately 20 years later. The people
with hearing loss demonstrated a moderate
association with dementia in participants less
than 85 years of age. The authors concluded
that hearing loss is a risk for dementia.

Cantuaria, Pedersen, and Waldorff
reported on 573,088 people.”” The authors
noted a link between hearing loss and the
development of dementia. They reported
hearing loss was significantly associated with
a 7% higher risk of dementia and stated hear-
ing aid amplification “may prevent or delay
the onset and progression of dementia.”

Sarant, Busby, Schembri, et al report-
ed on 160 patients (49% female, mean age
73.5years) with hearing loss who were fitted
with hearing aids and a control group of
102 participants.'® Cognitive stability was
witnessed in the hearing aid group, while the
other group declined on working memory,
visual attention, and psychomotor function.
The authors concluded that hearing aid users
demonstrated significantly better cognitive
performance three years post-fitting and sug-
gested hearing intervention may delay cogni-
tive decline/dementia in older adults.

Searchfield, McAuliffe, Fok, et al report
untreated hearing loss is a risk factor for
age-related cognitive decline and that hear-
ing aids have been shown to slow cognitive
decline in a population at risk for dementia."”
They evaluated “Simple” hearing aid fittings
(linear amplification with output limiting
compression) versus a “Standard” hearing
aid fitting approach (adaptive compression).
They reported on 48 participants who com-
pleted assessments over 12 months. A sta-
tistically significant difference in fluid cog-
nition scores was noted upon completion.
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Participants with the Simple fitting improved
by 3.5 points; those with Standard fittings
improved by 10.3 points. The authors report-
ed hearing aid signal processing resulted in
significantly different cognitive outcomes
after 12 months and they indicated hearing
aids improve cognition.

Choi, Adams, Crimmins, et al report
that in the USA, frequent/regular hearing
aid use by adults was related to decreased
mortality risks despite age, hearing impair-
ment, and demography.”® Hearing aid
wearers had socioeconomic benefits, fewer
medical comorbidities, and better access to
healthcare, all of which likely contributed to
decreased mortality risks.

Screen and Re-screen?

Some professionals have reported chang-
es in cognitive screening results post-amplifi-
cation. Further research is indicated to iden-
tify why or if a cognitive screener might dem-
onstrate positive, stable, or negative changes
over time. Additional information would
help inform hearing care professionals’ use
of cognitive screening for their patients.

Among the reasons cognitive screeners
may indicate a change over time:

1. It is possible that the test-retest integ-
rity of the selected cognitive screener test is
wide. Specifically, at one point in time the
patient may have tested on one end of the
test-retest spectrum, and later, on the oppo-
site end.

2 It is possible the patient has physically
and cognitively aged significantly between
the first and second test. For example, in a
36-year-old, six months of physical/cognitive
change is often insignificant, depending on
their comorbidities. However, a six-month
change in an 81-year-old may be significant.
These more rapid changes in older adults
may be attributed to advanced diabetes, late-
stage cancers, advanced metabolic disorders,
advanced cardiac and pulmonary disorders,
mild cognitive impairment, ADRD, and
more.

3. It is possible that for people with hear-
ing and listening difficulties, improving their
ability to hear through amplification, or
improving their ability to listen by manag-
ing the signal-to-noise ratio (SNR) allows
them to better hear, understand, respond to,
and make sense of the acoustic information
around them. Specifically, availing better
auditory sensory information (i.e., bottom-
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up) facilitates improved auditory processing
(i.e., top-down) and potentially contributes
to an improved cognitive screening result.

4. Miscellaneous reasons for improved
cognitive screenings over time may include
the patient wasn’t trying his/her best at the
first or second test, the patient was distracted
at either test, the cognitive screener was not
a good screener, the interpretation of the
cognitive screener results was subjective and
possibly inaccurate as the person adminis-
tering/scoring the test had an undiagnosed
hearing or listening problem, perhaps the
test administrator wasn’t thoroughly trained
to administer the test, perhaps she incor-
rectly recorded the results, or perhaps that
person was inattentive, distracted, inexperi-
enced, and more.

5. It is possible that due to an improved
sensory representation of the acoustic sound
scene, the patient may have improved their
cognitive ability over a six-month period.'?

Pilot Study: Cognitive Screenings Pre-
and Post-Hearing Aid Fitting

Recently, an office-based clinical evalua-
tion and pilot study was undertaken to better
understand what might happen if patients
who received a cognitive screening and hear-
ing aids were re-screened some six months
after receiving hearing aid amplification and
their first cognitive screening.

The data reported below only includes
participants with mild-moderate sensori-
neural hearing loss (SNHL) and no known
comorbidities. The total count includes 33
people with an average age of 73 years (15
females average age of 71 years, and 18
males average age of 75 years are included).
Participant age ranges were two people ages
40-59, eight people ages 60-69, 18 people
ages 70-79, four people ages 80-89, and one
person age 95. The group pure tone average
(PTA) was 41 dB for 66 ears (female left ear
PTA 41 dB, female right ear PTA 42 dB,
male left ear PTA 41 dB, male right ear PTA
40 dB).

The computerized in-office cognitive
screener used was the Cognivue Thrive, which
objectively screens and quantifies five factors
including three primary domains: memory,
visuospatial, and executive function, and two
processing parameters (reaction time and
processing speed). The Cognivue Thrive is
an FDA registered cognitive screener. The
assessment is self-administered by the par-

ticipant, thereby eliminating subjective test
administrator errors or biases, and requires
only 5-7 minutes of test time.

The five factors screened and reported via
Cognivue Thrive:

Domain 1: Memory (MM) Scores of
77-100 are considered good.

Domain 2: Visuospatial (VS) Scores of
59-100 are considered good.

Domain 3: Executive Function (EF)
Scores of 75-100 are considered good.

Reaction Time (RT) < 900 msec is con-
sidered good.

Processing Speed (PS) <1900 msec is
considered good.

As noted, the number of people in the
pilot study is small. As such, detailed sta-
tistics and analysis are not encouraged as
the data pool is too small to be representa-
tive or statistically meaningful across the
reported decades. Nonetheless, when taken
as a whole, some gross trends seem appar-
ent. Specifically, the domains of memory,
visuospatial, and executive function remain
equivocal across six months. That is, just as
many people improved their performance as
those who performed worse over time.

As can be seen in Chart 1, 16 subjects
improved their cognitive screening memory
score and 17 decreased over the six months.
Regarding visuospatial ability, 17 increased
their cognitive screening memory score, 16
decreased. Regarding executive function, 17
increased their cognitive screening executive
function score while 16 decreased. Nearly
equivalent improvements and degrada-
tion was observed across the three primary
domains, in this small sample.

However, during the same six-month
period, screening scores for processing speed
and reaction time improved for 21 and 20
subjects (respectively) and decreased for 12
and 13 (respectively). Taken together, these
equivalent domain changes and potential
processing factor improvements (if truly
present and repeated in larger studies in the
future) may indicate that higher level domain
changes remain stable (for the group) over
time, while processing factors (for the group)
may improve over time.

Discussion

This article has addressed multiple areas
of discussion.

1. Through the literature review reported
above, it seems clear that untreated hearing

Pilot Study Changes

Age ‘ N ‘ Sex ‘ Increase ‘ Decrease

45 1 1F VS, RT, PS MM, EF

53 1 1F MM, VS, EF, RT PS

60-69 8 4F 7 MM, 4 VS, 5 EF, 5RT, 6 PS 1 MM, 4 VS, 3EF, 3RT, 2 PS
4M

70-79 18 7F 6 MM, 9 VS, 9EF, 10RT, 11PS | 12 MM, 9VS, 9 EF, 8 RT, 7 PS
1M

80-89 4 2F 2 MM, 2 VS, 2 EF, 2 RT, 2 PS 2 MM, 2 VS, 2 EF, 2 RT, 2 PS
2M

95 1 ™ RT, PS MM, VS, EF

Chart 1. Age and sex of cognitive screening pilot study participants, and their respective changes in the domains of memory (MM), visuo-
spatial (VS), and executive function (EF); and in their reaction time (RT) and processing speed (PS) six months after hearing aid fitting.

Pilot Study Raw Scores
N=33 (15F, 18M)

Factors Increase Decrease
MM 16 17
Vs 17 16
EF 17 16
RT 20 13
PS 21 12

Chart 2. Summary of raw scores across five factors for the 33 sub-
jects in the cognitive screening pilot study after hearing aid fitting

loss tends to exacerbate cognitive decline in
older, at-risk adults.

2. Audiologists who have been trained
to administer cognitive screening tests
should do so for appropriate at-risk patients
in accordance with AAA and ASHA Best
Practice statements and should refer people
with positive outcomes for further evaluation
and treatment.

3. Although it is unclear as to whether
hearing aid amplification offers a significant
benefit to all people with impaired cognitive
ability, multiple peer-reviewed articles (see
above) demonstrate that cognitive and com-
munication benefits secondary to hearing aid
fittings are apparent for many people.

4. Significant and unique variables con-
tribute to the individual’s outcome. Factors
include psychological, emotional, educa-
tional, socio-economic, hearing or listening
ability in quiet and noise, specific hearing
aid selected (prescription vs OTC, manu-
facturer, model), best practice or other pro-
tocols, length of adaptation, comorbidities,
type and degree of hearing loss, and more.

In brief, although learnings and outcomes
from large studies help us understand and
predict trends for the population, the unique
variables and outcomes for the individual are
more difficult to predict.

5. We report a pilot study of 33 adults in
which the gains and losses across the primary
domains of executive function, memory, and
visuospatial remained equivocal six months
after hearing aid fittings. However, changes
appeared to occur regarding improved speed
of processing and reaction time. If repeated
by others, these may be areas for future
exploration.

The interest, interactions, and overlap-
ping signs and symptoms between audiol-
ogy and cognition, and the impact of ampli-
fication, continue to evolve. The authors
remain grateful for the vast support shown
by thousands of professionals who continue
to read, write, investigate, and publish on
these matters. D
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