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ABSTRACT  
Study objective   
The purpose of this study was to explore the language-associated disparity in 
hearing aid uptake between Spanish- and English-interviewed adults using 
nationally representative data. 

Background  
Hearing aids improve communication and quality of life among individuals 
with hearing loss. Despite the benefits of hearing aids, uptake remains low. 
Disparities related to hearing aid use have been studied in underserved 
populations, identifying barriers due to race, ethnicity, culture, and 
socioeconomic status. Language barriers are a potentially modifiable driver of 
inequity in hearing healthcare. 

Study design and method     
Participants were 8,038 adults from the 2009-2010, 2011-2012, 2015-2016, or 
2017-2020 cycles of the National Health and Nutrition Examination Survey. 
Interview language (English or Spanish) was the independent variable, hearing 
aid use was the dependent variable, and participant age, gender, level of 
education, income-to-poverty ratio, and hearing loss were covariates. 

Conclusions  
Spanish interview status was associated with lower hearing aid uptake, both 
before and after accounting for audiometric data and socioeconomic factors. 
The results highlight language access as an important determinant in hearing 
healthcare access and rehabilitation and support for language concordant care. 

Background  
Hearing loss affects about 20% of American adults, which makes it a 
significant public health issue.1 However, hearing aids, a common treatment 
for hearing loss, are used by less than 20% of American adults who have 
hearing loss,2 despite the benefits.3‑5 Reasons for low uptake include the 
discomfort and fit of the device, perceived lack of benefit or severity of 
hearing loss requiring treatment, decreased self-efficacy, and high cost.6‑8 

Accessibility factors (e.g., availability of services, cost of services, and physical 
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distance or public transportation9‑11) can also contribute to barriers 
encountered by patients seeking hearing healthcare services. Research on 
disparities in access to hearing healthcare services, such as by race and 
ethnicity, has been increasing, identifying patterns across areas like social 
determinants of health,12 hearing aid use,13 access,14 immigration status,15 

and newborn hearing screening outcomes.16 

Theoretical/Conceptual Framework   
Another area of disparities research is related to language, particularly the 
non-English primary language spoken by patients at home, as diversity of 
this population has also been growing.17 Patients who report having English 
as a second language and with limited reading, writing, speaking, and 
understanding abilities are considered to have limited English proficiency 
(LEP).18 Patients who have LEP have poor health outcomes and face barriers 
when accessing healthcare,19 which positions them as an underserved 
population that warrants further study. Though prior research has identified 
language-related barriers to hearing testing and hearing aid use,20‑22 there 
have been fewer studies quantifying the disparity in device uptake in an adult 
population-based design.23,24 

Spanish is the most spoken non-English language in the United States,25 so 
individuals who primarily or only communicate in Spanish may encounter 
unique challenges when navigating an English language-dominant healthcare 
system. The National Health and Nutrition Examination Survey 
(NHANES)26 provides an opportunity to examine language-associated 
disparities in hearing healthcare, specifically, hearing aid use using publicly 
available cross-sectional data for secondary analysis. The purpose of this study 
was to investigate the language-associated disparity in hearing aid uptake 
between Spanish- and English-interviewed adults using NHANES data. One 
of the NHANES items is the language (English or Spanish) in which the 
interview is conducted; responses to this question were used as a proxy 
for limited English proficiency if the participant indicated Spanish as their 
preferred language. Previous research that defined LEP broadly reported 
limited adjusted associations between LEP and hearing aid use.20 In contrast, 
we focus specifically on Spanish-interviewed adults to estimate a language-
specific disparity. 

Methods  
Participants  
Participants were 8,038 adults aged 20 years or older who participated in 
the 2009-10, 2011-12, 2015-16, or 2017-20 cycles of the National Health 
and Nutrition Examination Survey. NHANES is a continuously conducted 
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survey that evaluates the health and nutritional status of the civilian 
noninstitutionalized population in the U.S. It employs a sampling method 
that results in a nationally representative sample. 

Data Collection   
All demographic data and hearing aid use data were collected in the home 
by trained NHANES interviewers using a computer-assisted personal 
interviewing system. 

Measures  
The variables of interest were the language of the interview (either English 
or Spanish), participant age, gender, level of education, income-to-poverty 
ratio, and whether they currently or ever used a hearing aid. Hearing loss was 
defined as >= 25dB pure tone average threshold of speech frequencies (500 
Hz, 1000 Hz, 2000 Hz, and 4000 Hz) in the better ear from the NHANES 
audiometric examination. 

Analysis  
All analyses were conducted in R 4.5.1.27 For each study item, “I don’t 
know” or refusal to respond was treated as missing data. Any participant 
who did not have complete data was removed from the final analyses. In 
all analyses, hearing aid usage was the dependent variable, and interview 
language was the independent variable. Age, gender, education, income-to-
poverty ratio, and hearing loss were covariates. A series of univariate analyses 
were conducted to test for raw differences between interview language groups 
with regards to hearing aid usage and covariates. Specifically, Wilcoxon rank 
sum tests were used to test for differences in age and poverty-to-income 
ratio with rank-biserial correlations as measures of effect size, and chi-square 
tests were used to test for differences in gender, education, hearing loss, and 
hearing aid usage with Cramer’s V as measures of effect size. For multivariate 
analyses, given the highly imbalanced nature of the data (i.e., 3.7% of the 
sample reporting hearing aid usage), logistic regression with Firth’s bias 
reduction method was conducted.28 Three regression models were run: first, 
an unadjusted model where only interview language predicted hearing aid 
usage (i.e., no covariates) to demonstrate a raw association between the two 
constructs; second, with hearing loss and income-to-poverty ratio included 
as covariates, to control for clinical need and socioeconomic status; third, 
with all covariates included to control for all relevant demographic factors. 
These three models were then re-run using a subset of the data where only 
individuals with hearing loss were included in analyses (and hearing loss 
status was removed as a covariate) for robustness testing. NHANES survey 
weights were applied to each model due to the systematic oversampling of 
underrepresented groups in the surveys. In each model, a predictor was 
considered to be statistically significant if the 95% confidence intervals of the 
odds ratio (OR) did not overlap with 1. 
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Table 1. Descriptive Statistics of Participant Demographic Characteristics (N = 8,038) 

Variable Statistic 

Age (years) M (SD) 47.37 (16.97) 

Gender n (%) 

Female 4,131 (51.39%) 

Male 3,907 (48.61%) 

Education n (%) 

Less than 9th grade 621 (7.73%) 

9-11th grade (Includes 12th grade with no diploma) 952 (11.84%) 

High school graduate/GED or equivalent 1,771 (22.03%) 

Some college or AA degree 2,546 (31.67%) 

College graduate or above 2,148 (26.72%) 

Poverty-to-income ratio M (SD) 2.51 (1.63) 

Hearing loss n (%) 

Yes 1,157 (14.39%) 

No 6,881 (85.61%) 

Hearing aid use n (%) 

Yes 300 (3.73%) 

No 7,738 (96.27%) 

Source: National Health and Nutrition Examination Survey (NHANES), 2009-20. 

This study was exempt from any human subjects review due to its secondary 
analysis nature. 

Results  
Descriptive participant data is presented in Table 1 . The age range of 
participants was 20 to 80 years. The two interview language groups 
significantly differed with regards to poverty-to-income ratio (W = 4,561,186, 
p < .001, r = .24), education (χ2(4) = 1,714.2, p < .001, V = .46), and 
hearing aid use (χ2(1) = 22.72, p < .001, V = .05). The two groups did not 
significantly differ in terms of age (W = 3,037,109, p = .10, r = .02), gender 
(χ2(1) = 0.39, p = .53, V = .01), or hearing loss (χ2(1) = 0.64, p = .42, V = 
.01). 

To examine the association between interview language and hearing aid use, 
a series of Firth logistic regression models were fitted. In the unadjusted 
model, adults interviewed in Spanish had significantly lower odds of hearing 
aid use compared to those interviewed in English. This association remained 
strong after adjusting for hearing loss severity and income-to-poverty ratio. In 
the fully adjusted model, which additionally controlled for age, gender, and 
educational attainment, Spanish-language respondents continued to exhibit 
substantially lower odds of hearing aid use. Hearing loss severity was the 
strongest predictor in all models, and age, gender, income, and education 
were all also associated with hearing aid use. The pseudo R2 of the final 
model was .37. Table 2  presents the full results from each model. 
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Table 2. Firth Logistic Regression Results of Each Model with the Full Sample (N = 8,038) 

Model 1 Model 2 Model 3 

Predictor B OR (95% CI) B OR (95% CI) B OR (95% CI) 

Intercept -3.35 0.0350 
(0.0349-0.0350) 

-5.27 0.0051 
(0.0051-0.0051) 

-8.44 0.0002 
(0.0002-0.0002) 

Interview Language -2.15 0.1164 
(0.1156-0.1172) 

-1.91 0.1484 
(0.1473-0.1494) 

-1.36 0.2558 
(0.2539-0.2577) 

Hearing Loss - - 3.84 46.347 
(46.273-46.420) 

2.91 18.287 
(18.254-18.320) 

Poverty-to-Income Ratio - - 0.11 1.1116 
(1.1112-1.1121) 

0.05 1.0487 
(1.0482-1.0493) 

Age - - - - 0.06 1.0579 
(1.0578-1.0580) 

Gender 

Male - - - - Baseline Baseline 

Female - - - - -0.48 0.6200 
(0.6191-0.6208) 

Education 

Less than 9th grade - - - - Baseline Baseline 

9-11th grade (Includes 
12th grade with no 
diploma) 

- - - - 0.51 1.6674 
(1.6589-1.6760) 

High school graduate/
GED or equivalent 

- - - - 0.46 1.5766 
(1.5689-1.5844) 

Some college or AA 
degree 

- - - - 1.06 2.8983 
(2.8844-2.9124) 

College graduate or 
above 

- - - - 0.82 2.2694 
(2.2581-2.2807) 

Note: Model 1 = no covariates included; Model 2 = hearing loss and poverty-to-income ratio included as covariates; Model 3 = all covariates included. 

Source: National Health and Nutrition Examination Survey (NHANES), 2009-20. 

The robustness of this finding was tested by repeating these analyses with 
only individuals who suffered from hearing loss (N = 1,157). The trends 
of the results were unchanged: In the unadjusted model, adults interviewed 
in Spanish had significantly lower odds of hearing aid use compared to 
those interviewed in English. This association remained strong after adjusting 
for income-to-poverty ratio. In the fully adjusted model, which additionally 
controlled for age, gender, and educational attainment, Spanish-language 
respondents continued to exhibit substantially lower odds of hearing aid use. 
In the final model, age, gender, income, and education were all also associated 
with hearing aid use. Table 3  presents the full results from each model. 

Discussion  
The purpose of the current study was to identify a language-based proficiency 
in adults using nationally representative data from the NHANES. We found 
that Spanish-language respondents (a proxy for limited English proficiency) 
had significantly lower hearing aid use than those who completed the survey 
in English. Even after adjusting for hearing loss and poverty-to-income 
covariates, this association remained. This study demonstrates that language 
can negatively affect hearing aid adoption even though the “need” (defined 
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Table 3. Firth Logistic Regression Results of Each Model with the Hearing Loss Subsample (N = 1,157) 

Model 1 Model 2 Model 3 

Predictor B OR (95% CI) B OR (95% CI) B OR (95% CI) 

Intercept -1.01 0.3324 
(0.3321-0.3327) 

-1.44 0.2365 
(0.2361-0.2369) 

-5.09 0.0061 
(0.0061-0.0062) 

Interview Language -2.33 0.0975 
(0.0967-0.0984) 

-2.14 0.1135 
(0.1171-0.1192) 

-1.63 0.1955 
(0.1938-0.1973) 

Poverty-to-Income Ratio - - 0.11 1.1135 
(1.1129-1.1140) 

0.08 1.0809 
(1.0803-1.0815) 

Age - - - - 0.05 1.0507 
(1.0507-1.0508) 

Gender 

Male - - - - Baseline Baseline 

Female - - - - -0.17 0.8412 
(0.8398-0.8426) 

Education 

Less than 9th grade - - - - Baseline Baseline 

9-11th grade (Includes 
12th grade with no 
diploma) 

- - - - 0.44 1.5569 
(1.5487-1.5651) 

High school graduate/
GED or equivalent 

- - - - 0.15 1.1600 
(1.1542-1.1659) 

Some college or AA 
degree 

- - - - 0.89 2.4237 
(2.4117-2.4357) 

College graduate or 
above 

- - - - 0.60 1.8188 
(1.8095-1.8281) 

Note: Model 1 = no covariates included; Model 2 = hearing loss and poverty-to-income ratio included as covariates; Model 3 = all covariates included. 

as hearing loss and poverty-to-income ratio) is similar, suggesting that the 
disparity goes beyond hearing loss and income and reflects barriers in the 
hearing healthcare pathway. That is, two patients with similar hearing 
thresholds and financial backgrounds could have different odds of obtaining 
hearing aids if the interview were to be conducted in Spanish instead of 
English. The findings contribute to the research in hearing healthcare 
disparities by highlighting the influence of language on hearing aid uptake 
beyond the aforementioned confounders. Unlike prior work in which the 
adjusted association between LEP and hearing aid use was null,20 our 
Spanish-specific exposure remained significantly associated with lower uptake 
after covariate adjustment, suggesting that barriers specific to Spanish-
language speaking and device uptake are not captured by socioeconomic or 
audiometric covariates. 

As in other healthcare fields,29,30 language discordance in audiology exists 
throughout the pathway to care. This pathway includes initial help-seeking 
processes, assessment, and rehabilitation. Language has been identified as 
a barrier to help-seeking in audiology.31 In assessment, the development 
of materials in non-English languages for speech audiometry, for example, 
can help with service provision for these patients.32‑35 Providers may rely 
on interpreters to facilitate communication, noting fragmented and longer 
counseling, which could limit their time to address goals and engage in 
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shared decision-making. However, even with interpreters, patients may still 
experience communication barriers for both oral and written modalities.36 

For treatment, decisions about amplification, for instance, may be 
underdiscussed, such as with technical language used during fitting and 
verification and self-management using English-language-dominant apps and 
manuals; for older adults and caregivers, this may cause greater attrition 
from the hearing healthcare pathway. The present study’s findings suggest 
that patients facing language barriers may likely encounter reduced access to 
hearing healthcare services and lower hearing aid adoption due to differences 
beyond measured need or resources. 

Language discordance can ultimately affect patient comprehension and 
overall health outcomes.30 The Spanish-language respondents in this study 
likely encounter language-related barriers, such as limited availability of 
interpreters,37 patient education materials available in non-English 
languages,38,39 and clinician availability.40‑42 These barriers are present at 
all levels: patient, clinic, and system, requiring a multi-level approach to 
addressing language discordance. Standardization of health literacy efforts in 
the patient’s preferred language can improve comprehension of appointment 
information.43,44 Clinics can provide translated and culturally adapted 
materials when preferred by the patient to engage the patient and their family, 
improving adherence. Scheduling interpreters in advance or strengthening 
initiatives to increase the bilingual clinician workforce can allow for more 
protected time during appointments to maintain equitable counseling and 
communication depth. Tracking language in an electronic health records 
system can also help with data collection toward tracking retention of 
patients over time, such as through access and outcome metrics. Industry 
partners can develop Spanish-language-based apps, patient portals, and 
customer support to prioritize equitable uptake and retention. Future 
research should explore interventions that support patients with LEP 
throughout the hearing healthcare journey to determine the extent to which 
various efforts can improve access to services. Considering hearing healthcare 
to be a journey instead of a single help-seeking act, patients may need 
supports in identifying a hearing concern, discussing it with a healthcare 
provider, undergoing a diagnostic hearing evaluation (following a referral), 
and accessing the audiologist’s recommended intervention(s). Throughout 
this multi-step pathway, patients can encounter barriers, such as limited 
access to primary medical and/or hearing healthcare, fragmented referral 
practices,45 insurance and/or financial barriers, transportation issues,10 and 
low awareness of hearing healthcare services in general. Therefore, any 
patient-level differences observed in hearing healthcare uptake may be the 
result of individual decisions, as well as barriers and facilitators within the 
U.S. healthcare system. Future work can also survey pathways for hearing loss 
identification, discussion with other healthcare professionals, and follow-up 
for intervention among patients with LEP. 
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There are several limitations for this study. First, we used the interview 
language as a proxy for LEP. However, bilingual respondents could have 
selected Spanish for greater comfort than in English for the interview. 
Likewise, respondents who have LEP may have selected English for the 
interview, meaning the true disparity could be underestimated. Second, the 
proportion of hearing aid users in the final dataset was very low (although the 
Firth bias reduction method for the logistic regressions did account for this). 
Third, generalization to other non-English language groups is cautioned, as 
further study and data collection are warranted. Last, the NHANES cycles 
included in this study may not fully reflect the over-the-counter hearing 
aid regulations, which became effective in 2022. Although access to these 
devices could impact participant responses, we are unable to explore whether 
the associations observed in these datasets (up to 2020) are affected by the 
regulations due to the implementation date (2022). 

Contribution to the Literature     
In conclusion, we used nationally representative data to demonstrate a robust 
inverse association between Spanish interview language and hearing aid 
uptake. Although the cross-sectional nature of the survey precludes any 
causal inferences, the proxy for LEP and the findings contribute evidence 
to literature on language-mediated barriers and access in rehabilitation 
outcomes. Language barriers could be modifiable drivers of equity issues 
in hearing healthcare access. Addressing language discordance across the 
entire audiology pathway would be a practical route to improve hearing aid 
adoption in this population and reduce disparities. 
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