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3. Timeline: 

Analysis and manuscript will be completed within 8 months.  

 

4. Rationale:  

 

Age-related hearing loss is highly prevalent and affects almost 30 million older Americans.1-3 

Increasing evidence documents an association between age-related hearing loss and negative 

outcomes in multiple domains related to aging, including psychological, physical, and cognitive 

function.4-12  Although highly prevalent, relatively few older adults use hearing aids, one of the 

primary treatments of age-related hearing loss.2,13  The prevalence of hearing aid use is 

approximately 15-20% of older adults with a clinically significant hearing loss.2,13     

 

Multiple factors affect the rate of hearing aid use, including barriers to care related to 

accessibility and affordability.14,15  Preliminary evidence from nationally representative samples, 

such as the National Health Examination and Nutrition Survey (NHANES), document disparities 

in hearing care use by race/ethnicity and socioeconomic position.15-17  Hearing aid use is lower 

among African American and Mexican American older adults.15-17 Previous studies on the 

epidemiology of age-related hearing loss consist of primarily white older adults with few to no 

representation of minority older adults.18-20  Limitations also exist within NHANES in terms of 

representation of minority older adults.15  Cohorts with a greater representation of minority older 

adults such as the ARIC cohort, combined with objective audiometric data, provide a unique 

opportunity to evaluate the potential role of race/ethnicity and socioeconomic position on hearing 

healthcare behaviors.   

 

5. Main Hypothesis/Study Questions: 

 

Within a biracial cohort, do differences in hearing care use exist based on race/ethnicity and 

individual-level socioeconomic position?  

 

We hypothesize that differences in hearing care use exist based on race/ethnicity and individual-

level socioeconomic position with lower rates of hearing aid use among African Americans 

compared to White older adults and lower hearing aid use among those with lower individual-

level socioeconomic position.  

 

Aim 1: To describe the prevalence of hearing aid use by race/ethnicity and individual-level 

socioeconomic position. 

Hypothesis 1:  The prevalence of hearing aid use is lower among African Americans and 

individuals of low socioeconomic position compared to White older adults and those of high 

socioeconomic position.   

 

Aim 2: To describe the association between race/ethnicity and individual-level socioeconomic 

position on hearing aid use.   



Hypothesis 2:  Race/ethnicity and socioeconomic position are independently associated with 

hearing aid use. 

 

Aim 3: To test possible interaction between race/ethnicity and socioeconomic position on 

hearing aid use.  

Hypothesis 3: An interaction term between race/ethnicity and socioeconomic position will not be 

significant.  

 

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). 

 

Study Design: Cross-sectional study of ARIC visit 6 participants with hearing loss. Hearing loss 

will be defined as better hearing ear speech pure tone average (0.5, 1, 2, 4 kHz) greater than 25 

dB HL based on the WHO classification.   

 

Study Population: The analytical cohort will include older adults with an audiometric hearing 

loss based on the WHO classification.  Participants with missing frequencies at 0.5, 1, 2, or 4 

kHz will be excluded. 

 

Outcomes: 

Primary: Self-reported hearing aid use among ARIC visit 6 participants, collected via the HNE 

form, offered to all participants at visit 6.    

 

Exposure:  We will include the following independent variables in the analyses, which can be 

categorized as hearing related variables and demographic and individual-level socioeconomic 

position variables. We will include a derived variable for self-identified race/ethnicity-center 

given the strong association between race/ethnicity and center within the ARIC cohort.  For 

variables related to individual-level socioeconomic position, we will include the following 

categorical variables as individual variables: education level (HOM54 from visit 1), literacy 

(WRAT3 from visit 5), annual household income (PHX1 from visit 6), self-reported financial 

situation (PHX3 from visit 5), and supplemental insurance (AQC2 from visit 5).  We will also 

explore the influence of socioeconomic position over the life course (cumulative SES) and its 

potential association with hearing aid use.   

 

Of note, neighborhood-level socioeconomic position and hearing healthcare are being considered 

in a separate analysis as part of another ARIC proposal.   

 

Covariates: 

Hearing related variables will be utilized in analysis to control for the degree of hearing loss.  We 

will utilize pure tone air-conduction audiometry, specifically speech PTA from the better hearing 

ear based on thresholds obtained at 0.5, 1, 2, and 4 kHz (WHO categorization) and will test its 

inclusion as a continuous variable or as a categorical variable (i.e., mild, moderate, severe, etc.).  

Regarding demographics, we will include age as a continuous variable given the prevalence and 

severity of age-related hearing loss varies by age as well as sex as a categorical variable.   

 



Statistical Analysis:  Univariate and multivariate logistic regression will be used to estimate the 

association between race/ethnicity and individual-level socioeconomic position and hearing aid 

use.  Models will be adjusted for age, sex, and severity of hearing loss which may confound the 

association between race/ethnicity and socioeconomic position and hearing aid use.  We will 

explore possible interactions between race/ethnicity and individual-level socioeconomic position 

through the inclusion of an interaction term within models as appropriate as well as stratification 

by race/ethnicity and socioeconomic position.   

 

Limitations:  A potential limitation relates to the temporal nature of the data.  Data on hearing 

loss are collected at visit 6, while data on socioeconomic position are primarily collected at visit 

5.  Although age-related hearing loss typically occurs gradually over the course of years to 

decades and was likely present at visit 5 if it was present at visit 6, we will conduct a sensitivity 

analysis and exclude participants with mild hearing loss who may not have had hearing loss five 

years prior.   
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