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Dementia is extremely common and presents a sizable eco-
nomic cost to societies.1,2 Given that its prevalence and result-
ing financial burden on health care systems are expected to

balloon in the context of an
aging population and a lack of
a cure, public policy strate-
gies aimed at reducing the

prevalence of this disease often focus on addressing its modi-
fiable risk factors. Hearing loss has recently been recognized
as one of the greatest of these modifiable risk factors.3 Hear-
ing interventions, including both hearing aids and cochlear im-
plants, have previously been investigated as possible means
of lowering the incidence of dementia. These research efforts
have mostly consisted of observational studies due to the high
costs of providing hearing aids or cochlear implants to large
groups in randomized clinical trials (RCTs) and the need for
lengthy follow-up.4-11 In the case of cochlear implants, recruit-
ment challenges arise for trials that would randomize indi-
viduals to an elective surgery involving device implantation.
Because of these impediments to running RCTs, there is a criti-
cal need in the literature for robust meta-analyses to justify
further inquiry.

In JAMA Neurology, Yeo and colleagues12 present a sys-
tematic review and meta-analysis of the association between
hearing intervention (primarily hearing aids but also coch-
lear implants) and cognitive decline/dementia. The authors in-
cluded 31 studies (25 observational studies and 6 trials) in their
report, 19 of which were analyzed quantitatively. Cognitive out-
comes included diagnoses of dementia or cognitive impair-
ment as well as commonly used clinical measures of cogni-
tive function, such as the Mini-Mental State Examination
and/or the Montreal Cognitive Assessment. Studies relying on
measures that were not extensively validated were not in-
cluded. Bias assessment was conducted using the Newcastle-
Ottawa Quality Assessment Scale, a scale developed to assess
the quality of non-RCTs in meta-analysis. When possible,
the authors used a mixed-effects model to pool covariate-
adjusted hazard ratios and compare the overall hazard of cog-
nitive decline between participants who used hearing inter-
ventions and those who did not. The associations were also
adjusted for possible confounders, such as age, sex, educa-
tion, socioeconomic status, and comorbidities. The authors
conducted subgroup analyses based on types of cognitive im-
pairment, cognitive assessment, and hearing intervention, as
well as study quality and geography.

In a pooled analysis of about 127 000 participants across
8 studies, the authors found that hearing aid users had a 19%
lower risk of long-term cognitive decline compared with

nonusers. Interestingly, both individuals with baseline nor-
mal cognition and those with baseline mild cognitive impair-
ment were found to have a risk reduction associated with hear-
ing aid use. Additionally, through a meta-analysis of 11 studies
with 568 participants, the authors calculated that use of hear-
ing restorative devices (hearing aids and cochlear implants)
was associated with a modest but significant 3% improve-
ment in general cognitive test scores.

We take away 3 key points from this study. First, this meta-
analysis provides convincing evidence that hearing aid usage
is associated with a considerable risk reduction of cognitive
decline. While this finding does not prove a causal relation-
ship, it provides convincing evidence that physicians should
consider hearing evaluation, which is noninvasive and usu-
ally covered by insurance, as part of a standard workup for pa-
tients who may be experiencing cognitive decline. Second, fu-
ture studies should examine patients with no baseline cognitive
impairment and patients with mild cognitive impairment. Lim-
iting analysis to either of these groups risks generalizing po-
tential benefits to the other group, whereas each may have
unique risk profiles and trajectories for cognitive decline.

Lastly, this report is a testament to the power of pooling
studies in meta-analysis. Most individual studies did not reach
statistical significance. However, when the studies were ana-
lyzed in aggregate, significance was reached. This result em-
phasizes the importance of this methodology within our field
as well as the utility in standardizing measures of hearing loss
and cognitive outcomes across studies of different popula-
tions to make conducting meta-analysis easier.

This meta-analysis faces several limitations, largely re-
flective of the studies included and limitations common to this
field of research. The authors acknowledged many of these
limitations, such as an inability to compare hearing loss se-
verity and a focus on general cognitive measures rather than
inclusion of domain-specific cognitive measures. Because the
included studies did not always robustly account for poten-
tial confounders, adjustment for certain important factors such
as socioeconomic status and comorbidities was limited. Richer
data on potential confounders such as ethnicity, education,
income, and wealth would allow future studies to make stron-
ger conclusions while better parsing out the nuances that
often get bundled into socioeconomic factors.

The field of dementia and hearing loss research is at a cross-
roads where RCTs are needed, and this meta-analysis by Yeo
and colleagues12 provides among the highest evidence to sup-
port such trials. While there have been prior reviews of stud-
ies examining the association between hearing interventions
and cognition/dementia, this report is arguably the strongest
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to date. Much of this strength is due to the breadth of studies
included, assessment of bias, and depth of statistical analysis
of outcomes and potential confounders. While we await re-
sults from RCTs such as the ongoing Aging and Cognitive Health
Evaluation in Elders (ACHIEVE; NCT03243422) trial and the
upcoming Early Age-Related Hearing Loss Investigation
(EARHLI) trial, this meta-analysis provides substantial rea-
son to pursue further study of the relationship between hear-
ing loss and cognitive decline/dementia.13

In conclusion, Yeo and colleagues12 offer a much-needed
reminder that abundant evidence exists in support of an
association between hearing loss and cognitive decline/
dementia. While we await the completion of additional stud-
ies to test if hearing loss may cause cognitive decline/

dementia—and if hearing restorative devices could mitigate that
possible pathway—we recommend physicians consider hear-
ing evaluation as part of a standard dementia workup. Thanks
to the recent creation of over-the-counter hearing aids, ac-
cess to hearing loss treatment will increase.14 Clinicians have
a unique opportunity to encourage hearing assessment and,
if needed, use of hearing restorative devices such as hearing
aids and cochlear implants. Not only can hearing loss contrib-
ute to symptoms of dementia, such as difficulty with commu-
nication, but hearing restoration remains an active area of
investigation as a potential mitigator against the slow creep of
cognitive decline. Simply put, assessment for hearing loss
remains a crucial part of caring for patients with cognitive
impairment.
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Time to Change the Current Clinical Classification of Multiple Sclerosis?
Cristina Granziera, MD, PhD; Tobias Derfuss, MD; Ludwig Kappos, MD

People with multiple sclerosis (MS) have traditionally been
classified has having relapsing-remitting (RR) or progressive
(either secondary or primary progressive) MS based on (1) the

presence of episodes of acute
or subacute clinical worsen-
ing, followed by complete or
partial recovery (relapses) or

(2) more continuous—frequently insidious—disability wors-

ening over time with or without superimposed relapses. This
classification of disease course, established by an interna-
tional expert consensus, heavily relies on the premise that re-
lapsing disease is characterized by periods between relapses
that are free of worsening while progressive disease presents
a discrete period during which patients exhibit continuous de-
cline of neurological functions. In the revisions of these cri-
teria, imaging features of acute inflammatory activity (new,
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