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Hearing Loss as a Risk Factor for Cognitive Decline in the Elderly: A Rapid Review

Abstract

Purpose: The aim of this rapid review was to identify and evaluate evidence exploring hearing loss as
a risk factor for cognitive decline in the elderly population. Methods: A literature search was performed
in three databases: CINAHL, Cochrane Central, and PubMed. The PRISMA template was used to record
the search and selection process. Search criteria included older adults aged 65 and up with diagnosed
or self-reported hearing loss and no previous diagnosis of dementia or Alzheimer's disease. Participants
were excluded if they had been diagnosed with dementia or tested for it before the study began. Hearing
loss was categorized using the pure tone average (PTA): normal (/= 25-40 dB), and moderate to severe
impairment (> 40 dB). Selected research studies were critically appraised using the JBI checklist. A custom
data extraction form was used to record inclusion/exclusion criteria, PICO data elements, risk of bias, and
level of evidence. Results: Three longitudinal cohort studies met the inclusion criteria. The Joanna Briggs
Institute evidence hierarchy was used to rate the level and quality of the studies. Results of the rapid
review indicate the quality of studies a high or moderately high. A summary of the results for each study
is provided. Clinical Implications: This review contributes to the growing body of literature suggesting that
untreated hearing loss is a risk for cognitive decline. While there are various hypotheses on whether there
is a definitive relationship between the two, many of the studies reviewed found that a hearing loss in older
adults will result in a poorer change of cognitive ability or cognitive decline. Any patient aged 65 years
or more indicating concern about hearing loss should be referred to an audiologist for a comprehensive
hearing evaluation.
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ABSTRACT

Purpose: The aim of this rapid review was to identify and evaluate evidence exploring hearing loss as a risk factor for cognitive
decline in the elderly population. Methods: A literature search was performed in three databases: CINAHL, Cochrane Central, and
PubMed. The PRISMA template was used to record the search and selection process. Search criteria included older adults aged
65 and up with diagnosed or self-reported hearing loss and no previous diagnosis of dementia or Alzheimer’s disease. Participants
were excluded if they had been diagnosed with dementia or tested for it before the study began. Hearing loss was categorized
using the pure tone average (PTA): normal (</= 20 dB), mild impairment (>/= 25-40 dB), and moderate to severe impairment (> 40
dB). Selected research studies were critically appraised using the JBI checklist. A custom data extraction form was used to record
inclusion/exclusion criteria, PICO data elements, risk of bias, and level of evidence. Results: Three longitudinal cohort studies met
the inclusion criteria. The Joanna Briggs Institute evidence hierarchy was used to rate the level and quality of the studies. Results
of the rapid review indicate the quality of studies a high or moderately high. A summary of the results for each study is provided.
Clinical Implications: This review contributes to the growing body of literature suggesting that untreated hearing loss is a risk for
cognitive decline. While there are various hypotheses on whether there is a definitive relationship between the two, many of the
studies reviewed found that a hearing loss in older adults will result in a poorer change of cognitive ability or cognitive decline. Any
patient aged 65 years or more indicating concern about hearing loss should be referred to an audiologist for a comprehensive
hearing evaluation.
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HEARING LOSS AND COGNITIVE DECLINE 1

INTRODUCTION

Hearing loss is one of the leading disabilities in people aged 65 years and older all over the world. Predictions of hearing loss are
expected to rise from an estimated 44.1 million adults in 2020 to 73.1 million in 2060." Age related hearing loss is defined as a
progressive, bilateral, symmetrical sensorineural loss, mainly seen in the high frequencies. It is the most preventable deficit in older
adults.! Hearing loss impacts quality of life by interfering with physical, emotional, and social functions in daily life. Some authors
suggest that there is an increase in isolation and depression among older adults with a diagnosis of hearing loss, causing the
person to feel lonely.2

Cognitive decline is the experience of worsening or more frequent confusion or memory loss.'2 It is a form of cognitive impairment
and one of the earliest noticeable symptoms of Alzheimer’s disease and related dementias.24 Cognitive decline includes dementia
and Alzheimer’s. 4 Dementia is a developing concern for the elderly population.34 By 2050, the number of people that are affected
by dementia is estimated to double to over 131 million.5 Dementia takes a toll on a person’s life and affects the way they function
on daily living activities. Dementia comes with reduced quality of life and introduces a huge financial burden for the person affected
and their families.* While two-thirds of dementia cases have been identified as genetic, there are approximately one-third of the
cases that are due to preventable lifestyle measures.* If the onset of dementia could be delayed only just a few years because of
lifestyle changes then this would significantly impact the path we take when it comes to diagnosing and treating dementia.®

Hearing loss may be a variable risk factor linked to dementia in later life.’8 As we get older, hearing loss is one of the most common
conditions that occurs. We are also more at risk for developing dementia or Alzheimer's disease with age, heightening the issue
from both conditions. Age-related hearing loss is severely undertreated, and many of the older adults do not seek out amplification
even though it offers ample intervention options. Untreated hearing loss can lead to withdrawal from social interactions, depression,
and reduced self-efficacy which are also risk factors of cognitive decline.# When the auditory system capabilities are damaged, this
changes how the brain responds to cognitively demanding situations. Recently, hearing loss has been identified as potentially the
most changeable risk factor leading to dementia.” Because there is no cure for dementia, risk factors must be identified and possibly
treated.” Therefore, the purpose of this study was to explore, identify, and evaluate evidence linking hearing loss as a risk factor
for cognitive decline.

METHODS

IRB Approval

A letter of determination was submitted to the Nova Southeastern University (NSU) Institutional Review Board (IRB) for approval.
The Cochrane Rapid Review guidelines were followed.8 This process was described in detail, which included the population,
condition of interest, and as well as the objective of the research. Protocol #2022-23 was approved by the NSU IRB.

PECO Framework

The PECO Framework was used to formulate the research question.? PECO is the acronym for population, exposure, comparison,
and outcome. In this review, the population was defined as adults older than 65 years of age. The exposure was hearing loss,
compared to no exposure (normal hearing), and the outcome of interest was cognitive decline. The research question was: Is
untreated hearing loss a risk factor for cognitive decline and/or dementia?

Search Terms and Search Strategy

Search terms were generated from the PECO Framework and are shown in Table 1. Search terms for the population included
elderly, older adults, and geriatrics; for exposure, hearing loss, hearing impairment, and/or deaf were used. The term deaf was
used because in some databases, that is how hearing loss is indexed. The outcomes of interest included cognitive decline, memory
loss, and/or dementia. These terms were used to cast a wide net and to ensure that all peer-reviewed literature on the topic was
captured. Those studies dealing exclusively with memory loss or dementia were screened out in the identification and selection
process.

Table 1. PECO Framework

Acronym Definition Search Terms

P Population Elderly, Older Adults

E Exposure Hearing Loss, Hearing Impaired, or
Deaf

C Comparison N/A

0 Outcome Cognitive Decline, Memory Loss, or
Dementia

Note. P = population, E = exposure, C = comparison, O = outcome, N/A = not applicable

©The Internet Journal of Allied Health Sciences and Practice, 2024



HEARING LOSS AND COGNITIVE DECLINE 2

The search strategy was implemented on February 1, 2022, in three databases: CINAHL, and Cochrane Central, and PubMed
(see Appendix A). Publications were limited to those published after 2010. This date was chosen to limit this review to current
literature. Inclusion criteria restricted the population age to individuals 65 years and older who have hearing loss and had not been
previously diagnosed with cognitive impairment or dementia. The identification, screening, and selection process was plotted on a
PRISMA (Preferred Reporting Items for Systematic Reviews and meta-Analyses) Flow Diagram. !

PRISMA Flow Diagram

The PRISMA template was used to record the search and selection process (Figure 1). The process included an abstract and title
screening, assessment for eligibility, selection for full review, and the final number of studies used.

Figure 1. PRISMA Flow Diagram

)
. gei:obrds |dfent|j|3d from Records removed before
o atabases: (n=3) screening:
IS -
= PubMed (n=45) — Duplicate records removed
< CINAHL (n= 6) (n=5)
©
Cochrane Central (n=8)
N’/
) i
Records screened Records excluded**
—>
(n = 54) (n=38)
_g’ Reports sought for retrieval Reports not retrieved
=
g (n=17) —» (n=0)
@ I
Reports assessed for eligibility Reports excluded: 12
(n=17) —> Reason 1 (n = 5): did not
meet inclusion criteria
— Reason 2 (n = 4): not in
English
)
3 Studies included in review
3 =3
I (n=3)

Note. Modified from The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. Page MJ, McKenzie
JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. BMJ 2021;372:n71. https://doi.org/10.1136/bmj.n71

Inclusion and Exclusion Criteria

To be included, studies had to be published in a peer-reviewed journal, include participants aged 65 and older, be grouped by
hearing level, and have no signs of cognitive decline or previous diagnosis of dementia/Alzheimer’s. Pure tone average’s (PTA)
for participants in the studies were categorized as: normal (</= 20 dB), mild impairment (>/= 25-40 dB), and moderate to severe
impairment (> 40 dB). Participants had to have been screened for normal cognitive function with re-assessment throughout the
longitudinal years of study. Studies were limited to cohort studies published in English after 2010.

©The Internet Journal of Allied Health Sciences and Practice, 2024
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Data Extraction

A custom data extraction form was created (Appendix B). This is a standardized method of extracting the critical data elements.
Critical elements included: the research design, PECO elements, inclusion/exclusion criteria, risk of bias, level of evidence,
strength, outcome measures, and other components such as statistical analyses and significance of findings.

Risk of Bias Assessment

There are several published tools that can be used for critical appraisal. The Joanna Briggs Institute (JBI) published critical
appraisal tools specific to each research design that can be downloaded from their website!'. Since the studies selected for this
review were limited to cohort studies, we chose to use a modified version of the JBI Checklist for Cohort Studies.'2 The level of
evidence and strength was evaluated and assigned according to the JBI Levels of Evidence. s The JBI levels of evidence are
ranked based primarily on the research design (e.g., 1a = systematic review of randomized controlled trials [RCT’s], 1b =
systematic review of RCT’s and other study designs).1® A modified JBI Checklist example is shown in Appendix C. The strength
of evidence has four levels and is consistent with the Cochrane Rapid Review guidelines for methodology. 4

RESULTS

The PRISMA Flow Diagram was used to track the selection process of the studies (Figure 1). There was a total of 6 studies
identified in CINAHL, 8 in Cochrane Central, and 45 in PubMed. When duplicates were removed, a total of 54 records remained.
The title and abstract screening process eliminated 38 due to irrelevancy. Seventeen records were retrieved for full text screening.
Five did not meet inclusion criteria, 4 studies were not in English, and 3 used participants younger than 65 years of age. Three
studies met the inclusion criteria and were subjected to critical appraisal and data extraction. Results are presented in Tables 2 —
4,

Author/Evidence Summary Tables

This review included 3 longitudinal cohort studies. The summary tables for this review are organized alphabetically by author and
year and include the variables of interest pertinent to this review question. Table 2 shows the research design, population (sample
size), exposure (number and degree of hearing loss), and outcomes (cognitive decline results) for each of the three longitudinal
cohort studies. Table 3 displays the participants' demographics (i.e., number, age range, gender) for each research study used in
this review. Table 4 illustrates the design, JBI level, and strength of evidence for each research study. The peer-reviewed cohort
studies are summarized and described based on their method and outcome measures.

Table 2. Authors/Summary of Evidence with PECO Elements

Authors/Year Research Design  Population Exposure Outcomes
Alattar et al., Longitudinal 1,164 Normal (PTA <25 dB) MMSE
(2019) Cohort Study Mild impairment (PTA> 25— Trail-Making Test Part B
40 dB) (Trails B)
Moderate/Severe impairment  VFT
(PTA>40dB)
Deal etal., (2017)  Longitudinal G1Hland Normal hearing (€25 dBHL)  MMSE
Cohort Study Dementia=1,889  Mild (26-40 dBHL) SRT
G2 Hland Moderate/Severe (>40 The Boxes Test and Digit
Cognitive Decline = dBHL) Copying Test
929 PCT
LCT
Strutt et al., (2020)  Longitudinal 1,037 Likert-type scale 1= no MMSE
Cohort Study hearing difficulties Trail-Making Test Part A

2 = mild hearing difficulties Bosting Naming Test
3 and 4 = moderate-severe Block Design Subtest
hearing difficulties RAVLT
Controlled Oral Word
Association Test
Note. MMSE = mini mental state examination, SRT = The Buschke Selective Reminding Test, PCT = The Pattern Comparison
Test, LCT = Letter Comparison Test, ICD-9-CM = International Classification of Diseases, Ninth Revision, Clinical Modification,
RAVLT = Rey Auditory Verbal Learning Test, HI = hearing impaired, HL = hearing loss

©The Internet Journal of Allied Health Sciences and Practice, 2024
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Table 3. Participant Demographics

Author/Year Number Age Gender
Alattar et al., (2019) 1,164 =65 years N/A
Deal et al., (2017) 3,075 70-79 years N/A
Strutt et al., (2020) 1,037 70-90 years N/A

Note. N/A = not applicable
Table 4. Design, Level, and Strength of Evidence

Author(s)/Year Research Design Level of Evidence Strength
Alattar et al., (2019)  Longitudinal Cohort Study 3.e High

Deal et al., (2017) Longitudinal Cohort Study 3.e Moderately high
Strutt et al., (2020) Longitudinal Cohort Study 3e Moderately high

Note. Level of evidence and strength based on the JBI Levels of Evidence (2014).

Hearing Loss as a Risk Factor

Alattar et al evaluated the association of hearing loss with long term cognitive decline among 1,164 older adults.'® Five hundred
and eighty had a mild hearing loss, 196 had a moderate/severe hearing loss compared to 388 with normal hearing. Study
participants were followed for four years. They reported a significant difference between normal hearing and hearing loss for the
Mini-Mental State Examination (MMSE)."8 The MMSE is a tool that is commonly used to assess mental status. Data for additional
outcomes measures were also reported for this study; however, they are not relevant to the review question and were therefore
not included in the summary tables or in this summary paragraph. For mild hearing loss p = .01 and for moderate/severe hearing
loss p =.002. There was a relationship between degree of hearing loss and decline on the MMSE.

Deal et al compared two groups of individuals with hearing loss. Group 1 consisted of 1,889 individuals with hearing loss and
dementia.'” Group 2 included 929 individuals with hearing loss and cognitive decline. This study was included in our review
because it was a longitudinal cohort study that met the inclusion criteria (i.e. population, age, hearing loss, cognitive decline, and
publication date). MMSE data from the cohort enrolled in 1997-1998 were compared to outcome data collected during the years
2001-2002. Results for 786 individuals with normal hearing were compared to 716 with a mild hearing loss and 387 participants
with a moderate/severe hearing loss. Comparisons were stratified by hearing levels and showed an increased risk of incident
dementia for individuals in Group 1 over the 9-year period and no associations observed between hearing loss and cognitive
decline for Group 2. MMSE scores were significantly different for Group 1 (dementia) hearing loss (p = .01) and hearing aid use (p
<.01) versus Group 2 (cognitive decline) in which MMSE scores were not significant for hearing loss (p = .33), but was significant
for hearing aid use (P <.01).

Strutt et al explored MMSE outcomes for 1,037 participants who were assessed every two years. The assessment included
performance in six cognitive domains and a Likert self-report scale of hearing loss.'® A Likert scale is used to rate a condition (e.g.,
attitude, belief, perception) on a continuum with two anchors. For this study, the participants rated their perception of hearing
difficulty (e.g., 1 = the perception of no hearing difficulty and 4 = a perception of moderate to severe hearing difficulty). Six hundred
and thirteen individuals reported no hearing difficulties, 297 reported mild hearing difficulties, and 127 reported moderate/severe.
The MMSE was used as one of the baseline tests to categorize cognitive function. Cognitive performance for individuals with
moderate/severe hearing loss was significantly worse than performance for those with normal and mild hearing difficulties.
Furthermore, individuals with moderate/severe hearing loss reported significantly worse performance in two of the six cognitive
domains: attention/processing speed and visuospatial ability.

Risk of Bias

This rapid review consisted of 3 longitudinal cohort studies. The design, level, and strength of evidence is shown on Table 4.15-18
The studies were each rated as a JBI 3.e level of evidence. The strength of evidence was high for Alattar et al, and moderately
high for Deal et al, and Strutt et al. Deal et al. and Strutt et al. were rated with a lower strength of evidence due to the lack of
detailed reporting regarding drop-out rates and reasons for lack of follow-up. Additional risk of bias factors were explored (e.g.,
cohort group definitions, validity and reliability of the exposure measurement, identification of confounding factors, outcome
measurement, and statistical analysis). The results of the critical appraisal using the JBI Checklist for Cohort Studies are shown
in Table 5.

©The Internet Journal of Allied Health Sciences and Practice, 2024
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Table 5. Critical Appraisal

Alattar et Deal et al., Strutt et al.,

al., 2019 2016 2020
1. Were the two groups similar and recruited from the same Yes Yes Yes
population?
2. Were the exposures measured similarly to assign people to both Yes Yes Yes
exposed and unexposed groups?
3. Was the exposure measured in a valid and reliable way? Yes Yes Yes
4. Were confounding factors identified? Yes Yes Yes
5. Were strategies to deal with confounding factors stated? Yes Yes Yes
6. Were the groups/participants free of the outcome at the start of the
Yes Yes Yes
study (or at the moment of exposure)?
Were the outcomes measured in a valid and reliable way? Yes Yes Yes
8. Was the follow up time reported and sufficient to be long enough for Yes Yes Yes
outcomes to occur?
9. Was follow up complete, and if not, were the reasons to loss to
) Yes No No
follow up described and explored?
10. Were strategies to address incomplete follow up utilized? Yes No No
11. Was appropriate statistical analysis used? Yes Yes Yes

Note. Modified from Joanna Briggs Institute Reviewers’ Manual, Chapter 7 Systematic reviews of etiology and risk. Moola, S.,
Munn, Z., Tufanaru, C., Aromataris, E., Sears, K., Sfetcu, R., Currie, M., Qureshi, R., Mattis, P., Lisy, K., Mu, P. F. The Joanna
Briggs Institute, 2017. Available from https://reviewersmanual.joannabriggs.org/

DISCUSSION

The main findings of this study indicate that hearing loss serves as a risk factor for cognitive decline. With changes to the auditory
system, the brain adapts how it responds to cognitively demanding situations. !9 The association between hearing loss and cognitive
decline was consistent across all research studies included in this rapid review. The consensus was: the greater the hearing loss,
the greater the risk for cognitive decline.

A recent systematic review on the relationship between hearing and cognitive impairment presented hearing loss as one of the
most modifiable risk factors for cognitive decline.’® Underlying theories explaining the epidemiology and pathophysiological
interactions of hearing loss and cognitive decline are shown in Figure 2. 1920 |n this model, hearing loss influences the way the
brain responds and adapts to cognitive demanding situations with changes in the auditory system. If left untreated, social
disengagement often occurs leading to isolation. Co-morbidities (e.g., diabetes, hypertension, multiple sclerosis, metabolic
disease) further complicate the relationship by contributing to hearing loss and to social isolation. There is a growing body of
literature indicating hearing loss as a causal factor for cognitive decline.20

Some authors report that older adults with hearing loss are 4 times as likely to report memory loss than those without.! An article
published in 2020 by The Lancet Commissions identified 12 modifiable risk factors for dementia, one of which was treatment for
hearing loss.” Among the specific action items listed in this publication to minimize the risk of dementia were increased use of
hearing aids and reduction of noise exposure. Livingston et al. suggest that treatment of hearing loss would reduce the prevalence
of dementia by 8%.7 A 24-month clinical trial to explore whether the treatment of hearing loss will result in decreased cognitive
decline is known as the HearCog Trial.2! The study will randomize 180 adults with hearing loss and mild cognitive impairment to
an experimental and control group.2! Results of this proof-of-concept trial provide valuable information to guide clinical-decision
making in audiology. The authors anticipate the results will provide information to older adults about the use of amplification to
prevent cognitive impairment and improve the quality of life for those at risk for dementia. 17

Currently, there are no randomized clinical trials clearly demonstrating a direct relationship between the use of amplification and
cognitive decline. The studies included in this review were cohort studies that did not explore the use of hearing technology to
minimize the impact or progression of cognitive impairment. Limitations of these studies included lack of detail in reporting factors
contributing to loss-to-follow up.

©The Internet Journal of Allied Health Sciences and Practice, 2024
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Figure 2. Interdependent Relationship Between Hearing Loss and Cognitive Decline
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Limitations

This review was not without limitations. Although an information specialist was consulted regarding the search strategy, the
specialist did not develop, peer-review, and execute the search strategy. In addition, the search was limited to 3 databases. The
possibility exists that additional literature relevant to the topic could have been overlooked. Rapid Review guidelines developed for
systematic reviews conducted with limited time and resources were followed?. One reviewer completed the search, screening, and
selection process, two completed the critical appraisal for risk of bias, and two developed the manuscript.

Clinical Implications

This study contributes to the evidence linking hearing loss and cognitive impairment. It is imperative that audiology clinicians
become aware of and knowledgeable about this relationship to better serve their patients. It is apparent that the more hearing loss
a person has, the more susceptible they are to cognitive decline. By identifying hearing loss as a modifiable risk factor, development
and implementation of better early intervention strategies for hearing loss and cognitive decline are possible. The results of this
rapid review have strong implications for clinical practice in audiology. The inclusion of a cognitive screening tool in the clinical
protocol for adults aged 65 years or older is strongly recommended. This allows for an open discussion with the patient and/or
family members about appropriate intervention options consistent with the principles of patient-centered care.

Future Research

Future research needs include further exploration about (a) hearing loss as a modifiable risk factor, (b) effectiveness of amplification
as a ftreatment option specific to slowing the progression of cognitive decline, (c) development of patient reported outcome
measures capturing the patient perspective relative to this topic, and (d) increased interprofessional collaboration among health
care providers. Research surrounding this topic can be used to inform audiologists, primary care physicians, and other health care
providers regarding the importance of amplification. If cognitive decline can be delayed for older adults who are at risk, we can
significantly increase their quality of life.

©The Internet Journal of Allied Health Sciences and Practice, 2024
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Appendix A

Search Strategies:

1. Geriatrics OR Elderly OR “Older Adult”
2. “Hearing Loss” OR “hearing Impaired” OR Deaf
3. “Risk Factor”
4.  “Cognitive Decline” OR “Memory Loss” OR Dementia
CINAHL: 6
Cochrane Central: 8
PubMed: 45
Figure 1A — CINAHL
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Appendix B
Data Extraction Form
Article
o Author(s):
o Title:
o Year:

o Journal Publisher
Research Design

o PICO:
Criteria

o Does the article meet inclusion criteria?

o Does the article meet exclusion criteria?
Population

o How many participants were used?

o  What was the age range of the participants?
Issue

o Hearing loss in people aged 65 and older
Comparison

o None
Outcome measures

o What was the outcome measure:

o  What was the statistical significance:
Risk of Bias

o Any type of bias?

o Any limitations noted:
JBI Checklist used

o Level of evidence

o Quality of study
Include/Excluded from study
Comments
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Appendix C
Johanna Briggs Institute Levels of Evidence for Effectiveness
Level 1 — Experimental Designs
Level 1.a— Systematic Review of Randomized Controlled Trials (RCTs)
Level 1.b— Systematic Review of RCT sand Other Study Designs
Level 1.c—RCT
Level 1.d — Pseudo-RCTs
Level 2 — Quasi-experimental Designs
Level 2.a — Systematic Review of Quasi-experimental Studies
Level2.b — Systematic Review of Quasi-experimental and Other Lower Study Designs
Level 2.c — Quasi-experimental Prospectively Controlled Study
Level 2.d — Pre-test — Post-test or Historic/Retrospective Control Group Study
Level 3 — Observational — Analytic Designs
Level 3.a — Systematic Review of Comparable Cohort Studies
Level3.b — Systematic Review of Comparable Cohort and Other Lower Study Designs
Level 3.c — Cohort Study with Control Group
Level 3.d — Case — Controlled Study
Level 3.e — Observational Study Without a Control Group
Level 4 — Observational — Descriptive Studies
Level 4.a — Systematic Review of Descriptive Studies
Level 4.b — Cross-sectional Study
Level 4.c - Case Series
Level 4.d - Case Study
Level 5 — Expert Opinion and Bench Research
Level 5.a-Systematic Review of Expert Opinion
Level 5.b — Expert Consensus
Level 5.c — Bench Research/ Single expert Opinion
Note. From Joanna Briggs Institute (2014). JBI levels of evidence. Retrieved from
https://joannabriggs.org/sites/default/files/2019-05/JBI-Levels-of-evidence 2014 0.pdf
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