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3. Timeline: Manuscript submission 3-6 months following approval
4. Rationale:

Novel approaches to reduce the risk of age-related cognitive decline are needed. Hearing loss is
highly common and prevalence increases with age such that it affects nearly two-thirds of adults
aged 70 years and older.! Recent epidemiologic observational studies have independently
associated hearing loss with numerous negative health outcomes including poor physical
function?, accelerated cognitive decline,® and incident dementia.*

The mechanistic pathways through which hearing loss may contribute to poorer outcomes
includes increased cognitive load due to degraded auditory signal processing in the cochlea,
changes to brain structure and function, social isolation due to communication difficulties, and
loss of environmental sound cues.® These pathways may be amenable to hearing loss treatment
via amplification (i.e. hearing aids) and rehabilitative communication counseling. Indeed,
observational data has generally suggested positive effects on cognition and quality of life;
however, results are limited by confounding given the strong association between hearing aid use
and socioeconomic variables, which are protective of cognitive decline.® To date, there have
been no large, well-characterized randomized control trials of the impact of hearing loss
treatment on cognitive decline among older adults.

The Aging and Cognitive Health Evaluation in Elders (ACHIEVE) trial is a large multicenter
randomized trial designed to determine efficacy of hearing treatment in delaying cognitive
decline in older adults. Cognitively intact (based on Mini Mental Status Exam [MMSE] score)
participants aged 70-84 years with mild to moderate hearing loss (based on World Health
Organization [WHO] criteria) were randomized 1:1 to a best-practice hearing intervention with a
licensed audiologist or health education control. The primary outcome is change from baseline to
year 3 in a global cognitive function factor score that is derived from a test battery of multiple
domains. Secondary outcomes include loneliness, social network, health-related quality of life,
hospitalization, falls, physical function, physical activity, and auditory-specific (i.e., speech
understanding) outcomes. Uniquely embedded within the Atherosclerosis Risk in Communities



(ARIC) study, the ACHIEVE trial includes both well-characterized ARIC participants and de
novo recruited participants. Initial estimated sample size of 850 provided 90% power to detect
standardized effect size of 0.26 for difference between intervention and control groups in mean
change from baseline in global cognitive factor score. The study design and pilot results have
been described in full elsewhere.”®

This manuscript will describe the recruitment process and results as well as report on baseline
measures of the ACHIEVE trial.

5. Main Hypothesis/Study Questions:
The paper has the following aims:

1) Describe the process and results of screening and recruitment across the four study sites
as well as covariates associated with recruitment outcomes (e.g., enrollment, refusal, etc)
stratified by prior ARIC and de novo participants.

2) Report baseline measures (sociodemographic, health-related measures, baseline cognitive
and audiometric measures) of the study cohort to demonstrate the results of
randomization.

6. Design and analysis (study design, inclusion/exclusion, outcome and other variables of
interest with specific reference to the time of their collection, summary of data analysis,
and any anticipated methodologic limitations or challenges if present).

This manuscript will describe the protocol and results of screening and recruitment in the
ACHIEVE trial and report the results of randomization by describing baseline measures.

Design: Cross-sectional.

Participants: ACHIEVE participants include ARIC participants and de novo recruited
participants across four ARIC field sites (Forsyth County, NC, Jackson, MS, Minneapolis, MN,
and Washington County, MD).

Inclusion/Exclusions: All participants screened for inclusion and randomized for inclusion in
ACHIEVE.

Outcome/Exposure:
Aim 1: Results of telephone and in-person screening visits and randomization across four sites
including attendance of screening visit, eligibility, refusal, prior participation in ARIC (v de
novo) and randomization. Covariates including but not limited to study site, socioeconomic
variables, prior hearing aid usage, presence of spouse/partner, and psychosocial traits will be
examined within the more extensively characterized ARIC cohort to identify those associated
with recruitment factors (e.g., willingness to participate, enrollment, refusal, etc).
Aim 2: Baseline measures including:

e demographic (e.g., age, race, sex, study site, education, etc.)

e medical history

e audiometric (e.g., pure-tone audiometric results, speech understanding, perceived hearing

handicap, etc.)



e proximal outcomes (e.g., loneliness, social network, depression, physical
function/performance, falls and mobility, hospitalizations, etc.)

e cognitive measures (individual and global composite scores of delayed word recall, digit
symbol substitution, incidental learning, trial making parts A and B, logical memory,
digit span backward, Boston naming test, word fluency, and animal naming).

Analysis and potential challenges: We will present descriptive statistics of the variables noted
above. Aim 1 analysis and results will be stratified by prior ARIC participants and de novo
participants. Further, aim 1 analysis will stratify recruitment by time period (e.g., months,
quarters, etc) to examine differences in patterns over time. Notably, aim 2 will present overall
descriptive data summary for the entire combined cohort and will not stratify by intervention
status. Few challenges are expected.
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