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Abstract

Background: The population attributable fraction (PAF) of dementia from hearing loss (HL) in the United States is ~2% when incorporating
self-reported HL measures. However, self-report might underestimate clinically significant audiometric HL among older adults. Here, we quan-
tified PAFs of dementia from audiometric HL overall and by age, sex, and race/ethnicity groups among a nationally representative sample of
community-dwelling older adults in the United States.

Methods: We used cross-sectional data from Round 11 (2021) of the National Health and Aging Trends Study, a prospective cohort study rep-
resenting the U.S. Medicare population aged 65+ years (N = 2 470). We estimated model-adjusted PAFs of prevalent dementia by audiometric
HL (pure-tone averages: normal hearing, <26 dB HL; mild HL, 26-40 dB HL; moderate or greater HL, >41 dB HL).

Results: Among eligible participants (34.8% aged >80 years; 55.3% female; 82.4% non-Hispanic White), 37.5% had mild, and 28.8% had mod-
erate or greater HL. Dementia prevalence overall was 10.6%, with the PAF predominately driven by moderate or greater HL (PAF = 16.9%; 95%
confidence interval [Cl]: 4.1-28.7%). The PAF from any degree of HL was larger but with a wider Cl (PAF = 18.7%, 95% Cl: =5.3% to 40.1%).
There was evidence associations differed by sex but not age or race/ethnicity; moderate or greater HL exhibited stronger associations among
males (PAF = 40.5%; 95% Cl: 19.5% to 57.2%) than females (PAF = 3.2%; 95% Cl: =12.7% to 17.9%).

Conclusions: In a nationally representative sample of community-dwelling older adults in the United States, 17% of dementia cases were
attributable to moderate or greater audiometric HL, an estimate that is eightfold higher relative to studies relying on self-reported hearing mea-
sures only.

Keywords: Cognitive impairment, Modifiable risk factors, Neurology, Public health

Dementia affects millions of Americans and is a leading cause
of mortality (1) that is also associated with substantial mor-
bidity and health care-related costs (2,3). With no curative
treatments yet available (4,5), clinical and public health ef-
forts are often focused on risk factor reduction for prima-
ry dementia prevention (6,7). Over the past decade, strong
observational evidence suggests that hearing loss, which is
prevalent in two-thirds of adults aged 65 years or older (8), is
associated with greater risk of cognitive decline and dementia
(6,9). Elucidating the potential impact of hearing loss preven-
tion and treatment on dementia risk in the United States has
therefore become a national priority (6,10).

In 2 seminal studies, the population attributable fraction
(PAF) of dementia from midlife hearing loss has been esti-
mated at ~8 % globally (6) and ~2% in the United States (11).
One key challenge faced by the latter analysis, however, is the

use of self-reported measures for estimating the prevalence
of hearing loss in the population. Although more feasible for
data collection in large epidemiologic studies, defining hear-
ing loss via self-report might directly impact the estimation
and interpretation of population attributable fraction (PAFs)
because self-report can underestimate clinically significant
hearing loss among older adults (12). Objectively measured
hearing (ie, pure-tone audiometry), however, is considered the
reference-standard for defining clinically-relevant peripheral
hearing acuity. Yet whether the PAF of dementia from hearing
loss in the United States varies when considering solely audio-
metric hearing loss among a nationally representative sample
remains uncertain.

In this study, we quantified the proportion of dementia
cases attributable to audiometric hearing loss in late-life
among a nationally representative sample of older adults in
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the United States. We hypothesized that the PAF of dementia
from audiometric hearing loss is higher than previous esti-
mates that relied on self-reported hearing. Because the prev-
alence of hearing loss increases substantially with age and is
shown to be higher among men (8,13), we also hypothesized
that the PAFs are highest among individuals with hearing loss
in the older old age group (>80 years) and among men com-
pared with those in early late life and females, respectively.
And among those with hearing loss, we further examined
associations between hearing aid use and dementia, hypothe-
sizing nonhearing aid use would be associated with an excess
proportion of dementia cases.

Method

Study Design and Sample

The National Health and Aging Trends Study (NHATS) is
an ongoing, prospective cohort study designed to be repre-
sentative of the U.S. Medicare population aged 65+ years
(14). A detailed description of the NHATS cohort and sam-
pling process was published previously (15). Briefly, data
are collected annually from sample participant interviews,
proxy interviews, or both. The baseline visit occurred in
Round 1 (2011), with replenishment of the cohort occur-
ring in Round 5 (20135). Participants that were not commu-
nity-dwelling at their baseline interview (ie, residing in a
residential care community or in a nursing home) were not
eligible for participant interviews during subsequent rounds
of data collection; in this case, only proxy interviews were
collected. Beginning at Round 11 (2021), the interview—
conducted in-person at the participant’s home, over tele-
phone, or both—was divided into 2 parts. Part 1 consisted
of questionnaires ascertaining history of health conditions
and Part 2 contained the cognitive test battery and pure-
tone audiometry testing.

In this study, we included all older adults that: (a) were
community dwelling at Round 11, (b) completed interview
Parts 1 and 2, and (c) had complete cognitive outcome data
(n =2 937). We excluded participants with missing or incom-
plete hearing (eligible for hearing activity but not attempted,
n = 116; hearing activity attempted but missing, 7 = 306)
and covariate data (race/ethnicity, 7 = 37; education, 7 = 35;
hypertension, # = 1; heart disease, # = 6; lung disease, 7 = 2;
cancer, 72 = 1). The final analytic sample consisted of 7 = 2 470
older adults.

Informed consent was obtained from all participants (or
from proxies, where applicable) at each Round, and approved
by the local institutional review board (Johns Hopkins
University).

Dementia Ascertainment

To classify dementia status, NHATS developed a standardized
algorithm that incorporates neurocognitive test scores (assess-
ing 3 cognitive domains: orientation, memory, and executive
functioning), self- or proxy-reported physician diagnoses, and
informant questionnaires (16). In line with National Institute
on Aging-Alzheimer’s Association guidelines, probable
dementia is defined by at least 2 cognitive domain scores <1.5
standard deviations [SD] below the overall sample mean, or
a physician diagnosis of dementia or meeting AD8 Dementia
Screening Interview criteria (17). Possible dementia is defined
by one cognitive domain score <1.5 SD below mean. For
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the primary analysis, we combined possible and probable
dementia to maximize sensitivity (ie, the “broad” definition
for dementia; the accuracy of which has been investigated in
prior work (16)) for identifying dementia.

Audiometric Hearing Loss

Introduced at NHATS Round 11, air-conduction pure-tone
audiometry was conducted in-person during Part 2 using a
portable audiometer (SHOEBOX Ltd., Ottawa, Canada)
(18). The pure-tone average was calculated as the average of
4 speech frequencies (0.5, 1.0, 2.0, and 4.0 kHz) in the bet-
ter-hearing ear (BPTA).

For the primary analysis, we used the BPTA to categorize
hearing loss in accordance with American Speech-Language-
Hearing Association criteria (19): Normal hearing, <26 deci-
bels hearing loss (dB HL); mild hearing loss, 26-40 dB HL;
moderate or greater hearing loss, 241 dB HL. We explored
additional parameterizations, including (a) hearing loss as
a binary variable (normal hearing vs. any hearing loss), and
(b) revised World Health Organization (WHO) recommen-
dations for defining hearing loss (normal hearing, <20 dB
HL; mild hearing loss, 20 through <35 dB HL; moderate or
greater hearing loss, 235 dB HL) (20).

Covariates

We included demographic and clinical/health behavior vari-
ables identified a priori as possible confounders. Demographic
variables from the baseline visits included age group (65-69,
70-74,75-79, 80-84, 85-89, 90+), sex (male, female), self-re-
ported race/ethnicity (non-Hispanic White, non-Hispanic
Black, non-Hispanic other, and Hispanic), and educational
attainment (less than high school, high school or equivalent,
and greater than high school). Clinical and health behavior
variables included baseline (Round 1 or 5) smoking status
(ever smoker, never smoker), as well as a summary variable
for the total number of prevalent chronic health conditions
(self-reported diagnoses by a physician) of diabetes, hyperten-
sion, heart attack, heart disease, lung disease, any cancer, and
stroke at Round 11 (indicating 0, 1, 2, 3, or 4+ total chronic
diseases).

Statistical Analysis
To account for the complex sampling design of NHATS, we
applied survey weights to all analyses in accordance with
NHATS statistical guidelines (21). We describe demographic
and clinical/health behavior characteristics by hearing cate-
gory in the analytic sample. For all analyses, we used 2-sided
tests with an alpha of 0.05 to define statistical significance.

For the primary analysis, we first estimated multivari-
able-adjusted prevalence ratios (PR) and 95% confidence
intervals (CI) of dementia by hearing category using Poisson
regression models with robust variance (22). We adjusted the
primary inference model for all demographic and clinical
covariates.

Next, we leveraged the model-adjusted PRs to estimate the
PAF of dementia from audiometric hearing loss among older
adults in the U.S. population (23).

PR, — 1)
PR,

where pd, is the prevalence of ith hearing loss category
conditioning on dementia. Using individual-level NHATS

PAF = pd,(
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Table 1. Demographic and Clinical Characteristics of Study Sample, the National Health and Aging Trends Study (2021)

Overall

Normal Hearing

Mild Hearing Loss

Moderate or Greater Hearing Loss

% (95% CI)
Age group, y, % (95% CI)

NA

33.7 (30.7, 36.6)

70-74 30.7 (28.2, 33.2) 43.9 (38.9, 48.9)
75-79 34.5(31.7,37.3) 38.3(33.4,43.2)
80-84 19.9 (18.2,21.6) 14.4 (11.9, 16.9)
85-89 10.4 (9.3,11.5) 6(1.7,3.6)
90+ 4.6 (4.0,5.2) 7(0.3,1.2)
Female, % (95% CI) 55.3(52.8,57.8) 3(57.4, 68.6)

Race/ethnicity, % (95% CI)

Non-Hispanic White 82.4 (79.5, 85.3) 79.3 (74.5, 84.1)
Non-Hispanic Black 7.6 (6.4, 8.8) 7(7.4,12.1)
Non-Hispanic other 3.4 (2.1,4.7) 1(1.5,6.6)
Hispanic 6.5 (4.5, 8.6) 9(3.8,10.0)
Education, % (95% CI)
<HS 12.1(10.4,13.8) 7.6 (5.3,9.9)
HS or equivalent 24.4 (22.1,26.7) 19.4 (15.7,23.1)
>HS 63.5 (60.6, 66.5) 73.0 (68.9,77.3)
Ever smoker, % (95% CI) 50.0 (47.6, 52.3) 43.8 (40.4,47.2)

Number of chronic diseases, % (95% CI)

0 16.7 (14.8, 18.5) 18.5 (14.2,22.8)
1 35.1(32.5,37.7) 40.1 (36.1, 44.1)
2 28.8 (26.5, 31.0) 26.4 (22.4,30.4)
3 14.6 (12.8, 16.4) 12.0 (9.2, 14.9)
44 4.9 (4.0, 5.8) 0 (1.4, 4.6)

37.5(35.5,39.5)

28.7 (24.9, 32.5)
36.3 (32.3,40.2)
21.3 (18.7, 24.0)
11.1 (9.2,13.1)
5(1.7,3.4)
54.7 (50.6, 58.9)

83.5(80.2, 86.8)
9 (6.4, 9.4)
3(1.5,5.1)
3(3.1,7.5)

11.7 (9.6, 13.9)

25.4(22.2,28.6)

62.8 (58.8, 66.9)

52.6 (48.4, 56.8)

16.4 (13.5,19.3)
33.1(29.2,37.0)
28.7 (25.7,31.7)
158(129 18.7)

9 (4.4, 7.4)

28.8 (26.7, 30.9)

17.8 (13.5,22.1)
27.7 (23.0, 32.5)
24.4(21.0,27.7)
18.4 (15.6,21.2)
11.7 (9.9, 13.5)

(

47.0 (42.8,51.3)

84.5 (80.9, 88.1)
8(3.8,5.9)
9(1.3,4.5)
8 (4.6, 11.0)

17.9 (14.2,21.5)

28.8 (25.0, 32.6)

53.3(49.3,57.3)

53.8 (49.3, 58.2)

14.9
31.9(27.7,36.2

(12.1,17.7
(
31.5 (27.5,35.6
(
8 (

)
)
)
15.9 (13.1, 18.7)
8(4.3,7.2)

Notes: Survey-weighted demographic and clinical characteristics of NHATS participants. CI = confidence intervals; HS = high school.

data enabled us to adapt the Miettinen formula (24), which is
appropriate for estimating a PAF when using an adjusted mor-
bidity ratio (25-27). Positing a causal relationship between
hearing loss and dementia, no unmeasured confounding or
bias, and no expansion of the population at risk for dementia
from hearing loss reduction, the PAF provides the absolute
upper bounds of the proportion of dementia cases that could
potentially be prevented if hearing loss were eliminated in the
population (25,26). One strength of NHATS lies in the ability
to confidently estimate the prevalence of audiometric hearing
loss at the population level; without which, quantifying the
PAF would be unreliable.

We obtained nonparametric 95% ClIs for the PAF estimates
using 10 000 bootstrapped samples. A priori, we also exam-
ined whether these associations varied by age group (aged
<80 years, 80+ years), sex (male, female), and self-identified
race (non-Hispanic White, non-Hispanic Black) by stratifying
the models and PAF estimates. In exploratory analyses, we
examined: (a) how the magnitude of associations varied when
applying the 2021 WHO recommendations to hearing loss
categorization, and (b) associations between hearing aid use
and prevalent dementia restricted to those with moderate or
greater hearing loss.

We performed all analyses in R version 4.2.0 (R Foundation
for Statistical Computing, Vienna, Austria) (28). We used the
tableone package to generate descriptive statistics and the
survey package for applying survey weights to the data.

NHATS data through Round 11 are publicly available
(https://nhats.org/researcher/data-access).

Results

Study Sample Characteristics

Among eligible older adults, 34.8% (95% CI: 32.7, 36.9%)
were aged >80 years, 55.3% (95% CI: 52.8, 57.8%) were
female, and 82.4% (95% CI: 79.5, 85.3%) were non-His-
panic White (Table 1). The prevalence of audiometric hear-
ing loss was 66% (mild hearing loss, 37.5% [95% CI: 35.5,
39.5%]; moderate or greater hearing loss, 28.8% [95% CI:
26.7,30.9%]); prevalence was higher among older age groups
(eg, proportion aged 80-84: moderate or greater hearing loss,
24.4% [95% CI: 21.0, 27.7%]; normal hearing, 14.4% [95%
CL: 11.9, 16.9%]). Overall, the prevalence of dementia was
10.6% (95% CI: 9.2, 12.0%).

Population Attributable Fraction of Dementia from
Audiometric Hearing Loss

Moderate or greater, but not mild, hearing loss was associated
with an increased prevalence of dementia relative to normal
hearing (moderate or greater, PR = 1.59 [95% CI: 1.04, 2.45];
mild, PR = 1.13 [95% CI: 0.75, 1.71]; Table 2). The PAF of
dementia from moderate or greater hearing loss was 16.9%
(95% CI: 4.1, 28.7%); larger than that from mild hearing loss
(3.9%;95% CI: -8.7,15.8%). Among participants with mod-
erate or greater hearing loss, hearing aid use was associated
with lower dementia prevalence (Table 2). In this subpopu-
lation at higher risk for cognitive impairment, the associated
proportion of dementia cases attributed to nonhearing aid use
was 22.5% (95% CI: 2.7,41.0%).
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Table 2. Population Attributable Fractions of Dementia Associated With Late-Life Audiometric Hearing Loss Among Older Adults, the National Health

and Aging Trends Study (2021)

Prevalence?, % (95% CI)

PR (95% CI) PAF, % (95% CI)

Hearing loss category

Normal hearing (ref) 20.5 (14.6,26.4)
Mild hearing loss 34.2 (27.7,40.6)
Moderate or greater hearing loss 45.3 (38.9,51.7)
Any hearing loss 79.5(73.5,85.4)

Hearing aid use category
Hearing aid use (ref) 31.8 (23.5,40.1)

No hearing aid use 68.2 (59.9,76.5)

1 NA

1.13 (0.75, 1.71) 3.89 (-8.65, 15.81)
1.59 (1.04, 2.45) 16.87 (4.06, 28.73)
1.31(0.88, 1.93) 18.66 (~5.30, 40.13)

1 NA
1.49 (1.00, 2.23) 22.51 (2.71,40.97)

Notes: PAFs associated with audiometric hearing loss and, separately, no hearing aid use, among older adult participants in the National Health and Aging
Trends. Associations of hearing aid use with dementia are assessed among those with moderate or greater hearing loss. CI = confidence interval; PAF =

population attributable fraction; PR = prevalence ratio.

*Conditional prevalence of hearing loss category among those with dementia.

Point estimates of the PR and PAF were similar, albeit
attenuated, when hearing loss was categorized using updated
WHO recommendations (Supplementary Table 1).

Stratified by age, associations between hearing loss and
dementia were similar among those aged >80 years relative
to those aged <80 (Figure 1, Supplementary Table 2; mod-
erate or greater hearing loss: <80 years, PAF = 15.1% [95%
CL: 1.3, 30.0%]; >80 years, PAF = 17.7% [95% CIL: -1.4,
34.2%]). There were, however, stronger associations among
males than females for moderate or greater hearing loss
(males, PAF = 40.5% [95% CI: 19.5, 57.2%]; females, PAF
=3.2% [95% CI: -12.7, 17.9%]; Figure 2, Supplementary
Table 3). By race/ethnicity, PAFs from moderate or greater
hearing loss were higher among non-Hispanic White partici-
pants compared with non-Hispanic Black participants, how-
ever, the PAFs for Black participants were null with wide Cls
(Figure 3, Supplementary Table 4; non-Hispanic White, PAF =
20.6% [95% CI: 3.6, 36.2%]; non-Hispanic Black, PAF < 0).

Discussion

In this study, we estimated the associated proportion of
dementia cases attributable to audiometric hearing loss
using a sample representative of the community-dwelling
older adult Medicare beneficiary population aged 65 years
and older in the United States. Our analysis indicated up to
17% of dementia cases in the United States were attributable
to moderate or greater audiometric hearing loss in late-life,
and there was evidence for a greater proportion attributable
among males relative to females. These results underscore 2
key points. First, the fraction of all dementia cases that can
be attributed to clinically significant hearing loss—a treatable
risk factor—is sizeable and is comparable or greater to that
of modifiable vascular risk factors after adjustment for indi-
vidual-level demographic and clinical characteristics. Second,
studies estimating the PAF of dementia that leverage self-re-
ported hearing loss measures likely underestimate the total
contribution of hearing loss to dementia at the population
level.

Overall, the adjusted PAFs we observed are nearly eight-
fold higher than current estimates and highlights the impor-
tance of choosing the appropriate hearing measure for the
scientific question of interest. Previous studies estimated
hearing loss contributes to ~8% of dementia cases globally

A. Prevalence of hearing loss

100+

Provalence (%)

Mid hearing loss Moderate or greater hearing loss Aoy heating loss
Hearing category
B.PAFs

ez
i

PAF (%)

e e
IS —

Mid hearing loss

Figure 1. Prevalence of hearing loss and population attributable fractions
of dementia associated with late-life hearing loss, stratified by age, The
National Health and Aging Trends Study, 2021. (A) Displays the weighted
prevalence and 95% Cls of hearing loss categories among those with
dementia by age groups. (B) Displays the adjusted population attributable
fractions and nonparametric 95% Cls of dementia associated with
hearing loss. The prevalence of audiometric hearing loss was higher
among those in the older age group (>80 years) than the younger age
group (<80 years). PAFs were tended to be larger among those aged >80
years relative to <80 years; however, the magnitude of the difference
was not strong. For both age groups, PAFs were strongest for moderate
or greater hearing loss. Cl = confidence interval, PAF = population
attributable fraction.

(6), and 2%-9% in the United States (11,29). Because the
strength of the PRs for hearing loss is largely consistent with
pooled risk ratios leveraged for the previously-cited studies
(6,30), the divergence in PAF estimates is likely attributed in
large part to differences in the estimates of the prevalence
of hearing loss used (prevalence estimates of hearing loss
ranged from 7% to 11% among adults aged 45+ years in the
United States for 2 studies (11,29), and 32% among adults
in the United Kingdom aged 55+ years (31) for another
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A. Prevalence of hearing loss
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Figure 2. Prevalence of hearing loss and population attributable fractions
of dementia associated with late-life hearing loss, stratified by sex, The
National Health and Aging Trends Study, 2021. (A) Displays the weighted
prevalence and 95% Cls of hearing loss categories among those

with dementia stratified by sex. (B) Displays the adjusted population
attributable fractions and nonparametric 95% Cls of dementia associated
with hearing loss. Given a high prevalence, the PAF associated

with moderate or greater hearing loss was 10-fold greater among

males relative to females. Cl = confidence interval; PAF = population
attributable fraction.
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Figure 3. Prevalence of hearing loss and population attributable fractions
of dementia associated with late-life hearing loss, stratified by race/
ethnicity, The National Health and Aging Trends Study, 2021. (A) Displays
the weighted prevalence and 95% Cls of hearing loss categories among
those with dementia stratified by race/ethnicity. (B) Displays the adjusted
population attributable fractions and nonparametric 95% Cls of dementia
associated with hearing loss. The PAF associated with moderate or
greater hearing loss tended to be more strongly supportive among non-
Hispanic White participants relative to non-Hispanic Black participants. Cl
= confidence interval; PAF = population attributable fraction.
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study (6)). Two factors likely impacted these differences in
prevalence. First is the age at which hearing loss was ascer-
tained, which will necessarily affect prevalence given how
sharply peripheral hearing loss increases with age. Second,
the use of self-report hearing loss measures, which are not
sensitive to clinically significant hearing loss among older
adults (12). However, these purportedly benign differences
directly impact on clinical and public health recommenda-
tions on prioritization of specific modifiable risk factors for
dementia prevention. As an illustration, the adjusted PAF
from audiometric hearing loss of 17% in this nationally rep-
resentative sample, is comparable in strength to the largest
associated PAF of 18% from midlife obesity in recent work
(11). The urgent question of which modifiable risk factors
have the highest associated PAFs should therefore continue
to be thoughtfully examined.

Although these data support hearing loss as an import-
ant contributor to brain health, there are several caveats
in the interpretation. We used audiometric hearing loss
ascertained among a group of older individuals. These data
might be better interpreted as the proportion of dementia
cases attributable to hearing loss, as, without accounting
for the competing risk of death, a PAF from hearing loss
of 17% among a group of adults aged 70+ years is per-
haps not indicative of the total preventative potential of
hearing loss reduction on dementia. The impact of hear-
ing loss on dementia, conceptualized by increasing cogni-
tive load and social isolation as well as alteration of brain
structure and function that contribute downstream to poor
cognitive health (32), is likely a gradual process mirroring
the insidious onset of both chronic conditions. Intervening
on hearing loss in late-life, therefore, might not confer as
significant of a benefit to brain health as that of primary
prevention earlier in the life course. However, because
milder hearing loss tends to display weaker associations
with dementia relative to moderate or greater hearing loss
(borne out in a recent analysis within NHATS (33), and
consistent with prior longitudinal studies in the United
States (34,35)), it might be possible that preventing the
transition from mild-to-moderate hearing loss, even in late
life, could still yield cognitive benefits before the full brunt
from more severe hearing loss is borne out in the brain. It is
also noteworthy that in this nationally representative sam-
ple we found evidence for an excess proportion of demen-
tia associated with nonhearing aid use among those with
moderate or greater hearing loss, which reinforces the need
for randomized studies to investigate the impact of hearing
loss treatment on dementia risk.

Our study has notable strengths. In contrast to most prior
work (6,11) NHATS collected objectively measured hearing
acuity, was designed to be representative of the communi-
ty-dwelling older adult population in the United States and
oversampled vulnerable older adults that might otherwise be
left out of population-based samples. In a similar vein, rel-
ative to many large population-based studies with available
auditory data, NHATS visits are conducted in the partici-
pant’s home, allowing greater inclusion of older adults who
may be excluded from clinic-based or population-based stud-
ies where travel to a clinic visit is required. This provides less
of a reason to believe this is a select sample of only healthy
older adults able to attend clinic visits. Leveraging individ-
ual-level data also bolstered our analysis in 2 important
ways. First, this enabled us to use an adjusted PAF formula
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over the unadjusted Levin formula (36), the latter of which
is frequently applied (6,11,29). Broadly speaking unadjusted
formulas yield a downwardly biased PAF in the presence
of positive confounding of exposure-outcome associations
(23,27). And second, we could stratify our models to obtain
age-, sex-, and race/ethnicity- (non-Hispanic white and black)
specific PRs and PAFs.

We acknowledge several limitations to this analysis.
In this cross-sectional analysis, we could not account for
the competing risk of death, which would enhance the
interpretation of PAFs as the preventative potential from
hearing loss reduction. Randomized trials of hearing loss
interventions among older adults will provide good evi-
dence for a causal interpretation (37), however, it should
be emphasized that future carefully designed longitudinal
observational studies will still be necessary to complement
these data to quantify PAFs over a longer duration. Second,
given insufficient numbers we could not obtain strati-
fied estimates for Hispanic and non-Hispanic Asian or
American Indian/Alaskan Native race/ethnicity subgroups.
Future work should prioritize work in these populations.
And lastly, because the cognitive test battery and pure-tone
audiometry were only administered to community-dwell-
ing residents, we could not examine associations among
older adults residing in nursing homes or residential care
facilities.

Conclusion

Nearly 1 in 5 dementia cases among community-dwelling
older adults in the United States are attributable to late-life
hearing loss, and the proportion varied by sex. When mea-
sured objectively, the PAFs from audiometric hearing loss
are of a similar or greater magnitude to those associated
with modifiable vascular risk factors such as midlife obesity,
indicating that stakeholders should still prioritize auditory
health as a potential preventative strategy for dementia risk
reduction.
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Supplementary data are available at The Journals of
Gerontology, Series A: Biological Sciences and Medical
Sciences online.
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