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Abstract

IMPORTANCE—Perceived everyday discrimination is a psychosocial stressor linked to adverse
health outcomes, including mortality.

OBJECTIVE—To assess the association of vision impairment (\V1), hearing impairment (HI), and
dual sensory impairments (DSI) with everyday discrimination.

DESIGN, SETTING, AND PARTICIPANTS—Cross-sectional analysis of the Health and
Retirement Study 2006 and 2008 surveys, a US population-based survey that included
noninstitutionalized adults 51 years and older. Analyses were weighted to account for complex
sample design and differential nonresponse. Data were analyzed between October 2019 and
November 2019.

EXPOSURES—nParticipants rated their vision and hearing, using eyeglasses and/or hearing aids
if applicable, on a Likert scale (poor, fair, good, very good, and excellent). Sensory impairment
was defined as poor or fair ability in the relevant modality, and sensory impairment was
categorized as neither sensory impairment (NSI), VI alone, HI alone, and DSI.

MAIN OUTCOMES AND MEASURES—Perceived everyday discrimination was measured on
the validated 5-question Williams scale (range O to 5). Linear regression models estimated
differences in discrimination scores by sensory categories, adjusting for age, sex, race, ethnicity,
non-US birth, body mass index, relationship status, net household wealth, and number of chronic
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diseases (among diabetes, hypertension, heart disease, stroke, lung disease, nonskin cancer, and
arthritis).

RESULTS—The sample included 13 092 individuals. After weighting the sample to be
representative of the US population, 11.7% had V1 alone, 13.1% HI alone, and 7.9% DSI. In the
fully adjusted model, participants with VI alone (B [change in discrimination score], 0.07; 95% ClI,
0.02-0.13), HI alone (B = 0.07; 95% Cl, 0.02-0.11), and DSI (p = 0.23; 95% ClI, 0.16-0.29)
perceived greater discrimination compared with participants with NSI. The DSI group perceived
greater discrimination than V1 alone or HI alone.

CONCLUSIONS AND RELEVANCE—OIder adults with VI or HI in the United States perceive
greater everyday discrimination than older adults with NSI, and those with DSI perceive even
more discrimination than those with either VI or HI alone. These results provide insight into the
social impact of sensory loss and highlight a need to identify and address reasons for
discrimination toward older adults with VI and HI.

As the population ages,! the prevalence of vision impairments (V1s) and hearing
impairments (HIs), and dual sensory impairment (DSI; defined as concurrent VI and Hl),
will increase. One in 9 adults older than 80 years currently has DSI,2 which has been
associated with poorer quality of life,3 independent living difficulty,*5 anxiety,® depression,
6.7 cognitive impairment,>8:9 and evenmortality.10:11 Further, these adverse outcomes are
generally more strongly associated with DSI than with VI or HI alone.

Discrimination is the unjust treatment of individuals and groups regarded as inferior by more
powerful and privileged groups in society. It can be categorized as systemic or everyday
discrimination. Systemic discrimination refers to conditions or actions that lead to the
preferential allocation of resources and rights to more privileged groups (eg, residential
segregation), while everyday discrimination refers to relatively minor experiences that
reproduce the effects of systemic discrimination (eg, receiving poorer service than others).12
Most reported discrimination is everyday discrimination, and more than 60% of the US
population has experienced this type of discrimination.1314 Individuals who experience
discrimination are often aware of being treated differently, which can engender psychosocial
stress.15:16

In addition to being morally wrong, perceived discrimination has been linked to a multitude
of negative psychological and physical health outcomes, including worsening emotional
well-being,17 psychological distress,1416 chronic pain,18 poorer subjective health,17 higher
rates of incident metabolic syndrome,19 impaired cognitive performance,® and mortality.
20.21 previous studies on perceived discrimination have focused on discrimination on the
basis of race, ethnicity, gender, sexual orientation, disability, and age.22

People with disabilities, including sensory disability, experience social disparities compared
with people without disabilities, such as lower employment rates and incomes as well as
higher rates of poverty.23:24 However, research on sensory disability and perceived
discrimination has been limited. Increased perceived discrimination has been shown in
individuals with VI in an English cohort and in a population of Spanish individuals with HI
in a qualitative study.2>2% To our knowledge, the association between DSI and perceived
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discrimination has not been examined. In this study, we analyze perceived discrimination in
individuals with sensory impairments (VI, HI, and DSI) using a nationally representative
sample of the US older adult population. Further, we hypothesize that individuals with DSI
perceive greater discrimination than individuals with VI or HI alone.

Study Design and Participants

Measures

This study included participants from the Health and Retirement Study (HRS), a
longitudinal study of noninstitutionalized adults 51 years and older in the United States. The
HRS is sponsored by the National Institute on Aging (grant U01AG009740) and is
conducted by the University of Michigan.2” The HRS protocol has been approved by the
institutional review board at the University of Michigan. All participants gave verbal consent
prior to the interview, and they were provided token payments for participation. Participants
are surveyed very 2 years. In 2006, half of HRS participants were randomly selected to
receive a psychosocial and lifestyle questionnaire (PLQ), where they were asked about their
everyday discrimination experiences, and in 2008, the other half of the HRS sample received
the PLQ.28

Perceived Everyday Discrimination—The PLQ included a validated 5-item every day
experiences with discrimination measure.2® Participants were asked how often they
experienced the following occurrences in their day-to-day life:

1 You are treated with less courtesy or respect than otherpeople.

2 You receive poorer service than other people at restaurants or stores.
3 People act as if they think you are not smart.

4, People act as if they are afraid of you.

5 You are threatened or harassed.

There were 6 possible responses to each question that were converted to numerical values:
never = 0, less than once a year = 1, a few times a year = 2, a few times a month = 3, at least
once a week = 4, and almost every day = 5.

For the primary analysis, the responses from the 5 questions were averaged to create a
discrimination score. This approach is consistent with prior work using this scale in HRS.21
The internal consistency (Cronbach a) of this measure was 0.80 for 2006 and 0.82 for the
2008 sample.28

Sensory Impairment—Sensory impairment was assessed using patient-reported
functional measures. Visual ability was assessed on a single item: “Is your eyesight
excellent, very good, good, fair, or poor using glasses or corrective lens as usual?” Hearing
ability was similarly assessed on a single item: “Is your hearing excellent, very good, good,
fair, or poor?” Participants who indicated using a hearing aid during the interview or any
prior interview were asked to rate their hearing “using a hearing aid as usual.” Impairment
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was defined as reporting fair or poor sensory ability on the respective question(s). Dual
sensory impairment was defined as having concurrent VI and HI.

Covariates—Demographic covariates were self-reported and included age, sex, race
(modeled as White vs other races), ethnicity (Hispanic vs non-Hispanic), birth in the United
States, relationship status (married, partnered, or other), and education (high school or less,
some or full college, graduate level). Additionally, net household wealth was obtained from
the RAND HRS Longitudinal File 2016 (\V1),3% which included imputed values for missing
wealth variables. Wealth was divided into quartiles that were modeled as categorical
variables.

Health covariates included body mass index (BMI; calculated as weight in kilograms divided
by height in meters squared) and chronic disease index. When either of these was missing
(1862 participants), self-reported height or weight were used. Participants who had both
measured and self-reported readings tended to underestimate their weight (mean difference,
1.37 kg; 95% CI, 1.29-1.44) and overestimate their height (mean difference, 2.4 cm; 95%
Cl, 2.3-2.5). Chronic disease index is the number of self-reported diagnoses among
diabetes, hypertension, heart disease, stroke, lung disease, nonskin cancer, and arthritis.?!

Presence of psychiatric conditions was based on self-report, “Have you ever had or has a
doctor ever told you that you had any emotional, nervous, or psychiatric problems?”
Presence of memory-related disease was based on self-report, “Has a doctor told you that
you have a memory-related disease?” Finally, delayed recall of a 10-word list was included
as the number of words recalled correctly.

Data—This analysis combined data from the 2006 and 2008 study visits with responses to
the PLQ. Overall, 13 825 were eligible and completed the PLQ (7232 in 2006 and 6593 in
2008). Participants who did not respond to 1 or more discrimination questions were
excluded (n = 475). We also excluded nursing home residents (n = 67), legally blind
participants (n = 57) or participants with missing vision or hearing ability (n = 18), and
participants with missing BMI (n = 143). In total, 733 participants (5.3%) were excluded for
1 or more of the reasons mentioned above.

Statistical Approach—All analyses were weighted to account for HRS complex design
and differential nonresponse to the PLQ. We performed 3 regression analyses to determine
the association between sensory impairment and perceived everyday discrimination (1) using
discrimination score (average of the 5 discrimination questions) as the outcome, (2) using
question score as the outcome and repeating the analysis separately for each question, (3)
using frequent perceived discrimination (defined as perceived discrimination a few times a
month or more frequently on any of the 5 questions) as the outcome.

Line arregression was used to model discriminations core and log-binomial regression to
calculate prevalence ratios of frequent discrimination by sensory impairment. Poisson
regression with robust variance estimation was used when the log-binomial model failed to
converge. Adjusted models controlled for age, sex, race, ethnicity, US birth, BMI,
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relationship status, education, wealth, and chronic disease index. Based on the exploratory
analysis, age was modelled with a linear spline term at 70 years, and interaction terms were
included among race, ethnicity, and sex. An additional linear model was fitted without
interaction terms to determine the difference in perceived discrimination between non-White
vs White individuals, thereby providing context to interpret the coefficients for sensory
impairment.

In the primary analysis, sensory impairment was categorized as neither sensory impairment
(NSI), VI alone, HI alone, and DSI. Additionally, analysislwas repeated with hearing and
vision abilities entered as categorical variables with interaction terms between them. Model
marginal effects were calculated to determine the discrimination score for each combination
of vision and hearing abilities after accounting for covariates. The marginal effects were
displayed in a vision vs hearing ability tile plot. Two-sided P values were reported and
values less than .05 were considered statistically significant. The analyses were conducted
using the R statistical software package, version 3.5.3 (R Core Team 2019; R Foundation for
Statistical Computing). Data were analyzed between October 2019 and December 2019.

Sensitivity Analysis—The regression model in analysis 1 was rerun while including
psychiatric conditions, memory-related disease, and delayed recall. These measures of
psychiatric and cognitive function were not included in the main analysis because they may
act as mediators on the association between sensory impairment and discrimination or they
may be consequential to perceived discrimination.1’

Study Population

The analysis included 13092 individuals: 1609 had VI alone, 1786 had HI alone, and 1061
had DSI. Participant characteristics are summarized in Table 1. After applying weights for
survey design and nonresponse,11.7%hadVlalone,13.1%hadH]I alone, and 7.9% had DSI
(eTable 1 in the Supplement). Individuals with DSI were older than individuals with NSI and
more likely to be male, non-White, Hispanic, or have been born outside the US. Individuals
with DSI were also less likely to be married or partnered, less likely to have college or
graduate education and had lower net household wealth compared with participants with
NSI. Further, DSI participants had more chronic conditions than individuals with NSI. The
frequency of perceived discrimination by sensory impairment across the 5 questions is
shown in eFigure in the Supplement.

Overall Discrimination Score

In a fully adjusted model, participants with VI alone (§ = 0.07; 95% CI, 0.02-0.13) and HI
alone (B =0.07; 95% CI, 0.02-0.11) had higher discrimination cores (meaning greater levels
of discrimination) compared with the NSI group, but this difference was greatest for those
with DSI (B = 0.23; 95% Cl, 0.16-0.29). Additionally, the differences between DSI and each
of VI alone (B = 0.16; 95% Cl, 0.08-0.23) and HI alone (p = 0.16; 95%Cl, 0.09-0.23) were
significant (Table 2). To provide context for these B coefficients, individuals who identified
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as non-White perceived greater discrimination (f = 0.11; 95%Cl, 0.05-0.17) than
individuals who identified as White after adjusting for all covariates.

Among those with VI and after accounting for the covariates, participants who also had HI
reported higher discrimination scores. Similarly, among those with HI, participants who also
had VI perceived greater discrimination (Figure).

Question-Specific Discrimination

In fully adjusted models, perceived discrimination item score was higher in VI alone and HI
alone compared with NSI for questions asking about being treated with less respect and if
people act as if they think the individual is not smart. For those with HI alone, perceived
discrimination item score was additionally higher for the questions about receiving poorer
service. Perceived discrimination score was higher in DSI compared with NSI for all 5
questions, with the increase being most pronounced for questions asking about being treated
with less respect (B = 0.28; 95% Cl, 0.19-0.38) and if people act as if they think the
individual is not smart (f = 0.39; 95% CI, 0.28-0.50). For all 5 questions, participants with
DSI perceived greater discrimination than both VI alone and HI alone participants in fully
adjusted models (values for questions A through E, respectively:p = 0.18;95%CI,0.07-
0.29;P=.002; p = 0.12; 95% ClI, 0.02-0.21; P=0.02; B = 0.23; 95% Cl, 0.110.36; P
=.001;B = 0.12; 95% Cl, 0.02-0.21; P=0.02; p = 0.14; 95% ClI, 0.05-0.23; P=0.003)
(Table 3).

Frequent Discrimination

After adjusting for covariates, the prevalence of frequent discrimination was higher by 38%
(95% ClI, 20%-58%) for VI alone, by 21% (95% CI, 3%-43%) for HI alone, and by 72%
(95% ClI, 47%-100%) for DSI when compared with NSI (Table 4). The prevalence of
frequent discrimination was higher in DSI than in VI alone by 25% (95% CI, 9%-43%) and
higher than in HI alone by 41% (95% ClI, 15%—73%).

Sensitivity Analysis

The same inferences were obtained after adjusting for psychiatric conditions with or without
measures of cognitive function (eTable 2 in the Supplement).

Discussion

In a nationally representative sample of 13 092 older adults in the United States, we found
that those who reported hearing or vision loss perceived greater every day discrimination
than older adults with out these impairments. Moreover, older adults with DSI perceived
even more discrimination than those with either hearing or vision loss alone. Having DSI
increased perceived discrimination about twice as much as being of non-White race.
Perceived everyday discrimination is a multidomain construct, and DSI increased perceived
discrimination across the 5 domains tested in this analysis. However, the greatest increases
were in the perception of being treated with less respect and the perception that people act as
if the individual with DSI was “not smart.”

JAMA Ophthalmol. Author manuscript; available in PMC 2021 December 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Shakarchi et al.

Page 7

Compared with older adults with NSI, the prevalence of frequent perceived discrimination
was higher in VI alone by 38% after accounting for potential confounders. Vision
impairment was also associated with perceived everyday discrimination in an English cohort
of older adults, where the increase in odds of perceived discrimination for individuals with
VI in that study was similar to the current estimate in the US HRS cohort.2% In our study, VI
was associated with increased discrimination in the domains of being treated with less
respect and others acting as if the individual with VI was not smart. These findings are
consistent with previous qualitative research from Spain,2® where those with V1 reported
mockery, bullying, (corresponds to being treated with less respect), and over protection is
min the family and public settings (corresponds to people acting as if an individual with VI
is not smart).

We also found a significant increase in the perception of discrimination in individuals with
hearing loss. The prevalence of frequent discrimination increased by 21% in HI alone
compared with NSI after accounting for confounders. While the increase in frequent
discrimination for HI was lower than VI, the increase in overall discrimination score was
similar to VI. This may indicate that a greater number of older adults with hearing loss
perceive discrimination than older adults with vision loss, but that discrimination is
experienced less often by individuals with HI over the course of a year. Hearing impairment
was associated with the same 2 discrimination domains that were associated with VI; HI was
also associated with increased perception of receiving poorer service at restaurants and
stores. Receiving poorer service may correspond to the finding in the Spanish study that
individuals with HI were highly concerned regarding poor access to leisure activities.2

The most pronounced increase in the perception of every day discrimination was
experienced by individuals with DSI, who reported 72% more frequent discrimination
compared with individuals with NSI. Discrimination was significantly higher in DSI
compared with either VI or HI alone. Further-more, DSI was associated with increased
discrimination across all 5 domains of the scale used in our analysis. In addition to the 3
domains mentioned previously, individuals with DSI also perceived that people act afraid of
them and that people harass or bother them.

The relationship among sensory impairment, discrimination, and adverse health is poorly
understood. Sensory impairment can reduce quality of life,3 cause difficulty navigating the
activities of daily living,# and negatively affect psychiatric and cognitive health.5-8 Everyday
discrimination is an important stressor'6:22 that can compound the emotional and cognitive
difficulties of sensory impairment, thereby increasing adverse health outcomes. For
example, older adults with VI who reported perceived discrimination had increased incident
depression compared with older adults with VI who did not report discrimination.2® This is
an argument that perceived discrimination amplifies (that is, act as an effect-measure
modifier) the effect of sensory impairment on adverse health.

On the other hand, perceived discrimination is a psychosocial stressor that causes chronic
low-grade inflammation and unhealthy coping behaviors,16:31 resulting in adverse health
outcomes.?2 Taken together, the adverse health effects of sensory impairment and our
findings herein supported by other studies2® raise the question as to whether perceived
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discrimination mediates part of the association between sensory impairment and adverse
health outcomes. Further research is needed to elucidate the role of discrimination in the
sensory impairment and adverse health relationship.

Our analysis demonstrates that for those rating their hearing as “good” or better, an
individual did not perceive increased discrimination even when they had poor vision.
Perceived discrimination owing to sensory impairment mainly occurred when hearing was
poor or both vision and hearing deteriorated in the same individual. Individuals with poor
vision and poor hearing experienced twice as much discrimination as individuals with
excellent vision and excellent hearing. Sensory substitution may help individuals with
sensory impairment cope with a singular sensory loss, and concurrent loss of both vision and
hearing may limit an individual’s ability to navigate society,32 thereby creating a
communication barrier between the individual with DSI and others, rein forcing the
perception of discrimination.

The limitations of this study should be considered when interpreting our results. First, our
results are limited by the cross sectional analytic approach, and future studies should explore
the effect of sensory impairment on subsequent onset or increase in perceived
discrimination. Second, given the self reported nature of both exposure and outcome, we
cannot rule out an association caused by individual factors that concurrently lead to the
perceptions of greater discrimination and poorer sensory function. Therefore, studies should
seek to replicate our findings using objective measures of hearing and vision. Third,
discrimination is based on recollection of past experiences and may be subject to problems
with incorrect recall. Further, while this study adjusted for the most relevant covariates, there
remains a risk of residual or unmeasured confounding. Despite these limitations, this study
is, to our knowledge, the first large, population-based study examining discrimination among
older adults with VI, HI, and DSI and documents an understudied association.

Conclusions

Overall, these results indicate that older adults with vision and hearing loss experience more
discrimination than those without these impairments, and those with concurrent hearing and
vision loss (DSI) perceive the greatest discrimination across many aspects of their day-to-
day lives. Therefore, discrimination may be an important, yet under recognized, implication
of sensory loss in late life. More work is needed to address this discrimination, which may
help to mitigate some of the negative consequences of vision and hearing loss among older
adults.
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Refer to Web version on PubMed Central for supplementary material.
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Key Points
Question
How is sensory impairment associated with increased discrimination among older adults?
Findings

In a US population-based survey, older adults reporting vison or hearing loss perceived
greater discrimination than older adults not reporting these impairments, and older adults
with dual sensory impairment (concurrent vison and hearing loss) perceived the greatest
levels of discrimination.

Meaning

These results suggest that older adults with sensory impairments perceive greater levels
of discrimination than older adults without these impairments.
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I .
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Figure. Discrimination Score by Self-Reported Hearing and Vision Ability
Vision and hearing abilities are modeled as categorical variables. Discrimination scores were

obtained from the marginal effects of a linear regression model adjusted for age, sex, race,
ethnicity, US birth, body mass index, relationship status, wealth, and chronic disease index.
Possible range for the discrimination score is 0 to 5.
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