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Invited Commentary
IMPORTANCE Promoting social connection among older adults is a public health priority.

: ; o . . Supplemental content
Addressing hearing loss may reduce social isolation and loneliness among older adults.

OBJECTIVE To describe the effect of a best-practice hearing intervention vs health education
control on social isolation and loneliness over a 3-year period in the Aging and Cognitive
Health Evaluation in Elders (ACHIEVE) study.

DESIGN, SETTING, AND PARTICIPANTS This secondary analysis of a multicenter randomized
controlled trial with 3-year follow-up was completed in 2022 and conducted at 4 field sites

in the US (Forsyth County, North Carolina; Jackson, Mississippi; Minneapolis, Minnesota;
Washington County, Maryland). Data were analyzed in 2024. Participants included 977 adults
(aged 70-84 years who had untreated hearing loss without substantial cognitive impairment)
recruited from the Atherosclerosis Risk in Communities study (238 [24.4%]) and newly
recruited (de novo; 739 [75.6%]). Participants were randomized (1:1) to hearing intervention
or health education control and followed up every 6 months.

INTERVENTIONS Hearing intervention (4 sessions with certified study audiologist, hearing
aids, counseling, and education) and health education control (4 sessions with a certified
health educator on chronic disease, disability prevention).

MAIN OUTCOMES AND MEASURES Social isolation (Cohen Social Network Index score) and
loneliness (UCLA Loneliness Scale score) were exploratory outcomes measured at baseline
and at 6 months and 1, 2, and 3 years postintervention. The intervention effect was estimated
using a 2-level linear mixed-effects model under the intention-to-treat principle.

RESULTS Among the 977 participants, the mean (SD) age was 76.3 (4.0) years; 523 (53.5%)
were female, 112 (11.5%) were Black, 858 (87.8%) were White, and 521(53.4%) had a
Bachelor’s degree or higher. The mean (SD) better-ear pure-tone average was 39.4 dB (6.9).
Over 3 years, mean (SD) social network size reduced from 22.6 (11.1) to 21.3 (11.0) and 22.3
(10.2) t0 19.8 (10.2) people over 2 weeks in the hearing intervention and health education
control arms, respectively. In fully adjusted models, hearing intervention (vs health education
control) reduced social isolation (social network size [difference, 1.05; 95% Cl, 0.01-2.09],
diversity [difference, 0.19; 95% Cl, 0.02-0.36], embeddedness [difference, 0.27; 95% Cl,
0.09-0.441], and reduced loneliness [difference, ~0.94; 95% Cl, -1.78 to -0.11]) over 3 years.
Results were substantively unchanged in sensitivity analyses that incorporated models that
were stratified by recruitment source, analyzed per protocol and complier average causal
effect, or that varied covariate adjustment.

CONCLUSIONS AND RELEVANCE This secondary analysis of a randomized clinical trial indicated

that older adults with hearing loss retained 1additional person in their social network relative

to a health education control over 3 years. While statistically significant, it is unknown

whether observed changes in social network are clinically meaningful, and loneliness Author Affiliations: Author
measure changes do not represent clinically meaningful changes. Hearing intervention affiliations areisted at the end of this

article.
is a low-risk strategy that may help promote social connection among older adults. Group Information: The members of
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ecent reports from the National Academies! and

Surgeon General of the US? highlight the public health

importance of and need for solutions to promote so-
cial connection and combat social isolation (an objective con-
struct of fewer or less frequent social contact) and loneliness
(a subjective construct of perceived isolation) in older adults.
In the US, a quarter of older adults are socially isolated, while
a third report feeling lonely."* Social isolation and loneliness
are associated with adverse aging outcomes, including mor-
bidity, poor health resource utilization, dementia, and
mortality.*'° Recent health economic estimates suggest that
social isolation among older adults accounts for $6.7 billion in
excess annual Medicare spending.!

Addressing hearing loss, which is prevalent in two-thirds
of adults older than 70 years,'? may represent an approach to
reducing social isolation and loneliness among older adults.
Hearing plays a vital role in communication and social con-
nections. Large systematic reviews reported consistent
associations between hearing loss and social isolation and
loneliness across observational studies, but the role of hear-
ing intervention in helping mitigate outcomes remains
unclear.’*'® The Aging and Cognitive Health Evaluation in
Elders (ACHIEVE; NCT03243422)'%17 study was a large, pro-
spective clinical trial that tested the effects of hearing inter-
vention vs health education control on 3-year cognitive de-
cline (primary outcome). Measures of social isolation and
loneliness were included as exploratory outcomes in this trial.
We report results from a prespecified secondary analysis of the
ACHIEVE study that investigated the effect of a hearing inter-
vention vs health education control on social isolation and lone-
liness among older adults over a 3-year period.

Methods

Study Design and Participants

The ACHIEVE study is a 3-year multicenter, parallel group,
unblinded randomized clinical trial among community-
dwelling older adults (Supplement 1 and Supplement 2;
Figure 1). The ACHIEVE study was partially embedded within
the scientific and physical infrastructure of the Atherosclero-
sis Risk in Communities (ARIC) study, a prospective longitu-
dinal study of adults aged 45 to 64 years (initially recruited from
1987-1989 [N = 15792]) from 4 US communities (Forsyth
County, North Carolina; Jackson, Mississippi; Minneapolis,
Minnesota; and Washington County, Maryland) and who have
been followed up to the present day. This study followed the
Consolidated Standards of Reporting Trials (CONSORT)
reporting guideline.

At each study site, participants were recruited from the
ARIC cohort and newly recruited (de novo) from the surround-
ing communities.'” The primary eligibility criteria for the study
were age (70-84 years); living situation (community dwell-
ing; not planning to move from the area); English language
fluency; adult-onset bilateral hearing loss as defined by better-
ear 4-frequency pure-tone average [PTA] at 500, 1000, 2000,
and 4000 Hz between 30 to 70 dB, which is within the World
Health Organization mild to moderate hearing loss range
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Key Points

Question What is the effect of hearing intervention on social
isolation and loneliness over 3 years in older adults with previously
untreated hearing loss?

Findings In this secondary analysis of the Aging and Cognitive
Health Evaluation in Elders study, a randomized clinical trial of 977
older adults with untreated hearing loss, hearing intervention
participants retained a mean of 1additional person in their social
network and experienced positive effects in social network
diversity and quality and loneliness measures relative to health
education control over 3 years.

Meaning The study results suggest that hearing intervention
is a scalable, low-risk strategy that if implemented broadly may
allow for a large population-level reduction in social isolation
and loneliness.

Figure 1. Trial Profile

/" 977 Older adults in the ACHIEVE

\ study randomized J

487 Randomized to the health
education control group

487 Received health education
as randomized

490 Randomized to the hearing
intervention group

490 Received intervention
as randomized

|

|

6-mo Follow-up
471 Completed
15 Not collected
3 Lost to follow-up

6-mo Follow-up
459 Completed
10 Not collected
3 Lost to follow-up

1 Withdrew 15 Withdrew
0 Died 0 Died
1-y Follow-up 1-y Follow-up

472 Completed
10 Not collected
5 Lost to follow-up

460 Completed
5 Not collected
3 Lost to follow-up

1 Withdrew 17 Withdrew
2 Died 2 Died
2-y Follow-up 2-y Follow-up

456 Completed
10 Not collected
10 Lost to follow-up

445 Completed
10 Not collected
4 Lost to follow-up

4 Withdrew 18 Withdrew
10 Died 10 Died
3-y Follow-up 3-y Follow-up

438 Completed
10 Not collected
18 Lost to follow-up
6 Withdrew
18 Died

435 Completed
9 Not collected
6 Lost to follow-up
20 Withdrew
17 Died

The status of participants was defined as completed if they completed either
the Cohen Social Network Index or the UCLA Loneliness Score examination.
ACHIEVE indicates Aging and Cognitive Health Evaluation in Elders.

(better-ear PTA represents an approximation of the lowest
decibel level at which a human can detect frequencies most
important for speech); not having substantial cognitive im-
pairment (Mini-Mental State Examination score of >23 for par-
ticipants with a high school degree or less and =25 for those
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with some college education or more); no difficulty with 2 or
more activities of daily living (ie, getting in/out of bed or chairs,
bathing, dressing, eating, and toileting); presenting a visual acu-
ity better than 20/63 on the MNREAD (University of Minne-
sota) acuity chart; no hearing aid use within the prior year; no
concurrent enrollment in studies focused on auditory or cog-
nitive exposures or outcomes; and a willingness to be random-
ized and participate in study interventions.

The ACHIEVE study was approved by the institutional
review boards of all participating study sites and academic
centers. Participants provided written informed consent. An
independent data and safety monitoring board met every 6
months to review study progress. Articles offering compre-
hensive details on the design, methods, recruitment proce-
dures, and baseline population characteristics have been
previously published.'®1°

Procedures

Participants were randomly assigned 1:1 using permuted block
randomization as stratified by hearingloss severity (PTA <40 dB
or 240 dB), recruitment source (ARIC or de novo), and field site
to a hearingintervention or a successful aging health education
control. Eligible spousal pairs or partners were randomly assigned
as aunit as stratified by recruitment source and field site. Inter-
vention assignment was unmasked due to the evident nature of
wearing hearing aids. However, steps to avoid bias were taken,
including masking participants to the study hypothesis, stress-
ing equipoise in the intervention and control, notifying partici-
pants that they would be offered the other intervention at the end
of the 3-year period, and masking accumulating trial data from
study investigators and staff.

The hearing intervention was developed based on evi-
dence-based best practices developed during the feasibility and
pilot phases of the ACHIEVE study.?°-22 Briefly, the hearing in-
tervention was characterized by four 1-hour sessions with an
audiologist every 1 to 3 weeks following randomization. Ses-
sions included fitting and verifying hearing aids to prescrip-
tive targets using real ear measurements, provision of hear-
ing assistive technologies to enhance hearing aid use in specific
situations, extensive orientation and instruction on device
use, communication strategies training, and counseling on
self-efficacy and expectation management. Booster visits
occurred every 6 months.

The health education control consisted of individual ses-
sions with a certified health educator to administer the evi-
dence-based 10 Keys to Healthy Aging?? program that fo-
cused on topics relevant to chronic condition management
and disability prevention among older adults and has been
used as an attention control intervention in previous trials.?4-2°
Sessions were tailored to the participant and included goal set-
ting, educational counseling, activities, and 5- to 10-minute
upper body extremity stretching. The social contact key was
replaced with a caregiving and health key to avoid crossover
effects with the proposed mechanism of hearing interven-
tion on the primary outcome (cognitive decline). To parallel
the staff contact of the hearing intervention, participants com-
pleted four 1-hour sessions every 1 to 3 weeks following ran-
domization and returned for 6-month booster visits.
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After baseline assessment, randomization, and comple-
tion of the intervention, participants were assessed in person
during semiannual visits. During the COVID-19 pandemic pe-
riod, visits continued with phone-based intervention booster
sessions!'® and phone-based assessments of study outcomes.

Outcomes

Social isolation was measured by the Cohen Social Network
Index,® which measures 3 aspects of social network: size, di-
versity, and embeddedness. Participants were asked about
regular contact (at least once every 2 weeks) with individuals
across 12 social roles (eg, spouse, child, close friend, and neigh-
bors) and 8 social network domains (eg, family, friends, and
work). Social network size (score range, 0-84) was measured
by the total number of people within each social role with
whom the participant had regular contact. To avoid overin-
flation of social network size, the number of individuals iden-
tified within each social role was capped at 7 individuals.
Social network diversity (score range, 0-12) describes the vari-
ous social roles and relationships an individual participates in
and was measured by the number of different regular contact
social roles (eg, parent, child, and neighbor) an individual has.
Social network embeddedness (score range, 0-8) describes
the depth of an individual’s engagement in different social
network domains and was measured by the number of social
network domains (eg, family, friends, and work) in which the
participant remains active (regular contact with 4 or more in-
dividuals). Loneliness was measured using the 20-item UCLA
Loneliness Scale?® and analyzed as a continuous score. Social
isolation and loneliness were measured at baseline and at 6
months and 1-, 2-, and 3-year follow-up visits.

Covariates

Time-invariant covariates measured at baseline included age,
sex (male and female), education (less than high school, com-
pleted high school, or some college or more), hearing loss se-
verity (4-frequency PTA for the better-hearing ear), speech-
in-noise perception (QuickSIN), hearing-related quality of life
(Hearing Handicap Inventory for the Elderly, screening ver-
sion), marital status (self-reported married vs not married), liv-
ing alone (yes or no), global cognition, depressive symptoms
(Center for Epidemiologic Studies Depression Scale), antide-
pressant use (yes or no), field site, and whether the partici-
pant was part of a recruited spousal pair. Time-varying covar-
iates were created to address the potential effect of the
COVID-19 global pandemic and related lockdowns. The first
time-varying covariate was binary and introduced an imme-
diate effect when a public health emergency was declared in
the US on March 13, 2020. The second time-varying covariate
was continuous and modeled the gradual easing of COVID-19-
related restrictions by specifying a spline on June 30, 2021,
when in-person data collection resumed.

Statistical Analysis

The study population was characterized by descriptive statis-
tics as stratified by randomization and recruitment source. The
effect of the hearing intervention on 3-year changes in social
isolation (as measured by social network size, diversity, and

JAMA Internal Medicine Published online May 12,2025

E3


http://www.jamainternalmedicine.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamainternmed.2025.1140

E4

Research Original Investigation

embeddedness) and loneliness was estimated under the
intention-to-treat principle using a 2-level linear mixed-
effects model with an unstructured covariance matrix, ran-
dom intercept, and random slope. Restricted maximum
likelihood with a Kenward-Roger correction was used to gen-
erate parameter estimates and 95% CIs. Models included ran-
domization, time from baseline, the interaction between
randomization and time, time-invariant and time-varying
covariates, and the interaction between time and each time-
invariant covariate. Missing measurements were addressed
using multiple imputation by chained equations.

A series of sensitivity analyses were performed to assess the
robustness of the results. The first sensitivity analysis examined
whether the intervention effect differed by recruitment source
(ARIC or de novo) by including a 3-way interaction between ran-
domization, recruitment source, and time to primary models and
by conducting analyses stratified by recruitment source. The
second sensitivity analysis replicated the primary analysis but
removed time-varying covariates designed to account for the
effect of the COVID-19 pandemic. The third sensitivity analysis
generated per protocol and complier average causal effect esti-
mates. Lastly, we analyzed the intervention effect stratified by
self-reported sex (male and female) due to sex differences in
social and loneliness measures.! All analyses were conducted in
SAS, version 9.4 (SAS Institute) except for multiple imputation
(Stata, version 18.0; StataCorp).

|
Results

Participants

Atbaseline, the mean (SD) age among participants (N = 977) was
76.3 (4.0) years, and the mean (SD) better-ear pure-tone aver-
age was 39.4 (6.9) dB HL (Table). Of the cohort participants, 523
(53.5%) were female, 858 (87.8%) were self-reported White, 602
(61.6%) were married, and 293 (30.0%) lived alone. Baseline par-
ticipant characteristics were similar between the hearing inter-
vention (490 [50.2%]) and health education control (487
[49.8%]). However, participants recruited from the ARIC co-
hort (238 [24.4%]) were slightly older and more likely to be
female, Black, and live alone (eTable 1in Supplement 3) com-
pared with the de novo cohort (739 [75.6%]).

Social Isolation

At baseline, mean (SD) social network size was 22.3 (10.2) in the
health education control and 22.6 (11.1) in the hearing interven-
tion. At year 3, mean (SD) social network size declined in the
health education control (19.8 [10.2]) and hearing interven-
tion (21.3 [11.0]); greater attrition in social network size was
observed in the health education control (Figure 2). A similar
pattern was observed for social network diversity and embed-
dedness (Figure 2). In covariate-adjusted linear mixed-effect
models, hearing intervention was associated with reduced
shrinkage in social network size during the 3-year study pe-
riod (intervention, 0.03; 95% CI, -1.01 to 1.06; control, -1.02;
95% CI, -2.07 to -0.02; difference, 1.05; 95% CI, 0.01-2.09), cor-
responding to retention of a mean of 1 additional person in
hearing intervention participants’ social network over 3 years
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Table. Demographic and Clinical Characteristics at Baseline of 977
Aging and Cognitive Health Evaluation in Elders Study Participants
Stratified by Randomly Assigned Treatment

No./total No. (%)

Control Intervention
Characteristic (n =487) (n =490)
Age, mean (SD), y 76.5 (4.0) 76.1(3.9)
Sex
Female 259/487 (53.2)  264/490 (53.9)
Male 228/487 (46.8)  226/490 (46.1)
Race
Black 59/487 (12.1) 53/490 (10.8)
White 424/487 (87.1)  434/490 (88.6)
Other 4/487 (0.8) 3/490 (0.6)
Center
Forsyth County, North Carolina 119/487 (24.4)  117/490 (23.9)

Jackson, Mississippi 123/487 (25.3)
116/487 (23.8)

129/487 (26.5)

120/490 (24.5)
120/490 (24.5)
133/490 (27.1)

Minneapolis, Minnesota
Washington County, Maryland
Education
18/487 (3.7)
212/487 (43.5)

19/489 (3.9)
206/489 (42.1)

<High school

High school, GED,
or vocational school

Some college, graduate, 257/487 (52.8) 264/489 (54.0)
or professional school
Better-ear pure-tone average, 39.3(6.7) 39.5(7.1)
mean (SD), db HL
Quick speech in noise average score, 18.4 (5.0) 18.5(5.4)

mean (SD)

Hearing Handicap Inventory
for Elderly score

None (0-8)
Mild-moderate (10-24)
Severe (26-40)

Marital status

154/485 (31.8)
247/485 (50.9)
84/485 (17.3)
308/487 (63.2)
44/487 (9.0)

150/485 (30.9)
240/485 (49.5)
95/485 (19.6)

294/490 (60.0)

Participant part of a recruited 46/490 (9.4)

spousal pair
Lives alone 137/484 (28.3)

2.5(2.4)

153/484 (31.6)

CES-Depression Scale score, 2.5(2.6)

mean (SD)
Use of an antidepressant 66/487 (13.6)

-0.011 (0.902)

66/490 (13.5)

Global cognition, mean (SD)? 0.012 (0.949)

Abbreviations: CES, Center for Epidemiologic Studies; GED, general educational
development credential; dB HL, decibels hearing level.
2 Factor scores of global cognition were developed using a validated latent

variable modeling approach and standardized to the baseline, with higher
scores indicating better cognitive function.

compared with the health education control (Figure 2 and
Figure 3). Similarly, hearing intervention was also associated
with reduced shrinkage in social network diversity (interven-
tion, 0.04; 95% CI, —-0.14 to 0.21; control, -0.16; 95% CI, -0.33
to —0.02; difference, 0.19; 95% CI, 0.02-0.36) and social net-
work embeddedness (intervention, 0.08; 95% CI, -0.09 t0 0.26;
control, —0.18; 95% CI, -0.37 to -0.00; difference, 0.27; 95%
CI, 0.09-0.44) (Figure 2 and Figure 3).

Loneliness
At baseline, mean (SD) UCLA loneliness scores were 32.7 (8.6)

and 32.8 (8.4) among the health education control and hearing
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Figure 2. Trajectories and Pointwise Estimates of Social Network Characteristics and Loneliness by Randomly Assigned Treatment

Among the Total Cohort of 977 Participants
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Y-axis values are social network characteristics and loneliness scores that were
developed using the linear mixed-effect model. Parameter estimates and 95%
Cls (indicated by whiskers) were calculated from a linear mixed-effects model
that adjusted for baseline age, sex, education, field site, better-ear pure-tone
average, speech-in-noise understanding, hearing handicap inventory for the

elderly score, marital status, living alone, global cognition, Center for
Epidemiologic Studies depression scale, antidepressant use, and whether the
participant was part of a recruited spousal pair. Multiple imputation by chained
equations was used to impute missing covariates.

intervention groups, respectively. At year 3, mean (SD) scores
slightly worsened to 33.5 (8.8) among the health education con-
trol while slightly improving to 32.3 (8.9) among the hearing
intervention group. Adjusted linear mixed effects modeled
demonstrated that hearing intervention reduced increases in
loneliness during the 3-year study period (intervention, 0.49;
95% CI, -0.34 to 1.32; control, 1.43; 95% CI, 0.59-2.27; differ-
ence, -0.94; 95% CI, -1.78 to -0.11) (Figure 2 and Figure 3).

Sensitivity Analyses

In analyses stratified by recruitment source, the effect of hear-
ingintervention on social isolation and loneliness was consis-
tent with the full population but with wider confidence inter-
vals for some outcomes (Figure 4). Exclusion of covariates
adjusting for the potential effect of nonpharmaceutical inter-
ventions associated with the COVID-19 pandemic, including
physical distancing and lockdowns, did not change infer-
ences across the models (eFigure 2 in Supplement 3). Per pro-
tocol analyses results were not substantially different from
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intention-to-treat analyses (eFigure 3 in Supplement 3).
Complier average causal effect analyses supported the main
findings, with slightly more pronounced effects for social net-
work size and social network diversity and slightly attenu-
ated effects for loneliness in the total cohort (eFigure 4 in
Supplement 3). Stratified results by sex resulted in generally
statistically insignificant results (eFigures 5 and 6 in Supple-
ment 3).

|
Discussion

In this secondary analysis of the ACHIEVE study, a hearing in-
tervention had a positive effect across multiple distinct but re-
lated measures of social isolation and loneliness. The hearing
intervention was associated with retaining a mean of 1 addi-
tional person in a participant’s social network over 3 years.
Our findings from a large, multisite randomized trial in-
dicating a potential protective effect of hearing intervention
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Figure 3. Covariate-Adjusted Analysis of 3-Year Change in Social Network Characteristics and Loneliness
by Randomly Assigned Treatment Among the Total Cohort of 977 Participants

E Social network size score (range, 0-84)
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covariate and missing social isolation
and loneliness scores (measured at
baseline and subsequent follow-up
assessments during 3-year follow-up)
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Favors
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the imputation model.

Difference (95% Cl)

on social isolation and loneliness measures over 3 years were
consistent with previous observational studies but ad-
dressed some limitations (eg, residual confounding, limited
characterization of the hearing intervention, and lack of a con-
trol group). In addition, our study added quantifiable social net-
work measures to earlier work that was largely characterized
by the use of subjective measures of perceived social engage-
ment and loneliness. Among the few intervention studies on
social and loneliness measures, Weinstein et al'® reported re-
ductions from baseline De Jong Gierveld Loneliness Scale
scores at 4 to 6 weeks following hearing aid intervention among
40 adults with hearing loss.? However, Applebaum et al*” found
no change from baseline UCLA loneliness scores at 6 months,
1year, and 5 years among a clinical convenience sample of 64.1°
Each of these studies included recruitment through a clinical
setting that would likely result in participants with more sig-
nificant perceived limitations from hearing loss or a per-
ceived desire for hearing aids as opposed to the current study,
which presents trial data on participants recruited from local
communities based on their potential to benefit from hearing
care irrespective of the degree of the perceived effect of hear-
ing loss. The difference in populations could explain any dif-
ferences in results, as clinical populations may be subject to
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selection bias and confounding by indication. Another major
difference from the broader literature was that the current
study included an active control (10 Keys) to balance the ef-
fects of time spent with a health professional. The active con-
trol may have biased results toward a null finding, as an im-
proved healthy lifestyle (eg, managing blood pressure and
increased physical activity) could also result in increased
social contact.

Most published interventions for social isolation and lone-
liness among older adults have focused on counseling, skill-
building sessions for social behaviors, enhancing opportuni-
ties for social interactions (eg, structured events or providing
communications technology to improve access to others), and
social prescribing.!? Relatively fewer studies have assessed the
effectiveness of more distal interventions, such as exercise and
music therapy.'® A pooled meta-analysis found mostly null ef-
fects of various interventions, with exceptions for music
therapy in community settings, animal therapy, and technol-
ogy (videoconferencing access) in long-term care settings, and
multimodal interventions in both settings (albeit effect sizes
were relatively small across all studies).'” Findings from this
secondary analysis of the ACHIEVE study suggest that hear-
ing intervention should also be routinely considered alongside
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Figure 4. Covariate-Adjusted Analysis of 3-Year Changes in Social Network Characteristics and Loneliness

by Randomly Assigned Treatment Stratified by Recruitment Source
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other interventions to mitigate social isolation and loneli-
ness, particularly given the high prevalence of hearing loss
among older adults. Many previous interventions have fo-
cused on growing social networks to relatively heterogenous
effects.*>!> An implication from these findings is that inter-
ventions focusing on prevention of further erosion of social net-
works could prove valuable additions to research and clinical
recommendations.
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Our results demonstrated positive effects of hearing in-
tervention in the full cohort while stratified results by recruit-
ment source were of similar magnitude and direction but with
slightly wider confidence intervals, possibly related to smaller
sample sizes. In contrast, the effect of hearing intervention on
3-year cognitive decline in the ACHIEVE study reported a null
effect in the total cohort, yet prespecified sensitivity analy-
ses reveled a strong effect in ARIC participants but no effect
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among de novo participants, among whom we observed a
nearly 3-fold slower rate of cognitive change among controls
relative to ARIC controls. A potential explanation is the healthy
volunteer effect in the self-selected de novo cohort who re-
sponded to advertisements while the ARIC cohort repre-
sented individuals randomly sampled from the community
when initially recruited into ARIC. Given the potential medi-
ating role of social isolation in the association between hear-
inginventions and cognitive impairment, these findings could
hint at possible positive effects of hearing intervention on re-
ducing cognitive decline in the de novo cohort that may take
longer than 3 years to observe. This long-term follow-up of the
entire ACHIEVE cohort to 6 years is presently underway
(NCT05532657).

Limitations
Participants and study staff were not masked to intervention
assignment, which may have influenced how participants re-
sponded to questions regarding social network characteristics
and loneliness. Findings from this study also reflected a sec-
ondary analysis of a prespecified exploratory outcome of the
ACHIEVE study rather than a direct primary or secondary out-
come. As such, the study was not specifically designed or pow-
ered to investigate the effects of hearing intervention on social
isolation and loneliness, and findings should be considered
hypothesis-generating rather than hypothesis-testing. Future
studies in this dataset should explore mediating and synergist
effects between hearing intervention and outcomes. The
COVID-19 pandemic may have affected the outcome, and the
outcome measure instruments were not designed for phone-
based administration. However, sensitivity analyses including
calendar-time of the COVID-19 pandemic did not affect results
and the baseline and final (year 3) end points were conducted
in person. Additionally, the interpretation of the magnitude of
our findings was limited by the scarcity of comparable studies.
The lack of similar interventional research on social network
scales and loneliness makes it challenging to contextualize the
clinical significance of the observed effects. Lastly, the selec-
tive and healthy nature of the trial population and efficacy de-
sign may have limited generalizability. While the analysis of the
ARIC population, which was closer to the general sociodemo-
graphic and health variables of the community, may have
yielded some hints as to generalizability, trial transportability
and further effectiveness studies are required to understand how
hearing interventions could affect social and loneliness mea-
sures in the clinical setting.

The observed differences in the current study represent
statistical differences, not necessarily clinically meaningful
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differences, among a general population of healthy,
community-dwelling older adults with hearing loss. On the
UCLA Loneliness Scale, a well-studied instrument consid-
ered valid and reliable, the average treatment effect observed
would not constitute a change on the scales categorizations of
loneliness.!2® The Cohen Social Network Index, a relatively less
well-studied instrument, does not have established clinically
meaningful differences or associated categories. The main
finding of social network size did not consider differences be-
tween contacts (eg, spouse vs colleague), and the 2-week time
period could have been subject to recall bias.!»>® Moreover, as
a secondary analysis, no consideration was given to specific
levels of social isolation or loneliness as part of the inclusion
criteria, so it is unknown whether the hearing intervention
would improve loneliness measures or prevent social isola-
tion among older adults with a higher baseline degree of lone-
liness or isolation. Given these constraints and the limited gen-
eralizability and efficacy design previously noted, the results
should be interpreted cautiously. However, small statistical dif-
ferences in social isolation and loneliness measures are asso-
ciated with differences in health outcomes in observational
data,'™ rendering it plausible that the observed small statis-
tical differences could result in overall health benefits at the
population level.

. |
Conclusions

The results of this prespecified analysis of arandomized clini-
cal trial characterize the potential effects of hearing interven-
tion on reducing social isolation and loneliness in the ACHIEVE
study, potentially contributing to the growing body of evi-
dence suggesting that hearing intervention positively affects
multiple areas of health, including cognition and communi-
cative function.'®-2® Our findings support recent initiatives from
the Office of the Surgeon General? of the US and National
Academies' in identifying interventions to promote social con-
nection forimproved health. Given the high prevalence of hear-
ing loss!? among older adults and already established deliv-
ery models,! hearing intervention represents a public health
target for population-level reductions in social isolation and
loneliness. Recent actions from the US Food and Drug Admin-
istration for an over-the-counter hearing aid?° category are a
step in the right direction in improving access to hearing tech-
nologies. Additional efforts to incorporate coverage for hear-
ing care and audiological support services as offered in the
ACHIEVE study into Medicare benefits may further help im-
prove access and affordability of hearing care for older adults.
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