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Article

Introduction

Since the Institute of Medicine’s (IOM) landmark report 
that identifies discrimination as a major source of racial 
disparities in health care (discrimination) (Nelson, 
2002), it has become well-established in the literature 
that racial disparities are a pervasive public health threat 
(American Medical Association; O’Reilly, 2020). There 
is a wealth of evidence that demonstrates the existence 
of racial disparities across a range of adverse health con-
cerns, including heart disease (Benjamin et al., 2017), 
coronavirus (Muñoz-Price et al., 2020), stroke (Gutierrez 
& Williams, 2014), and mortality (Farmer et al., 2019). 
In addition to these medical outcomes, researchers have 
asserted that there is an “immediate need” to further 
explore racial and ethnic disparities as it pertains to 
Alzheimer’s disease (AD) and cognition (Babulal et al., 
2019). 

AD and its related dementias represent a prominent 
challenge to the U.S. health system, and this burden is 
unevenly distributed across racial groups (Lin et al., 

2021; Research Triangle Park; Lines et al., 2014). These 
racial disparities in AD exist for a variety of reasons, 
such as ambient fine particles (Younan et al., 2021), bio-
markers (Morris et al., 2019), and stressful life events 
(Zuelsdorff et al., 2020). However, despite discrimina-
tion being a major source of stress among racial minori-
ties that is related to a number of health concerns (e.g., 
Geronimus et al., 2006; Gonzales et al., 2021; Pascoe & 
Smart Richman, 2009; Williams & Mohammed, 2009), 
there are only a handful of studies that explore the rela-
tionship between everyday discrimination and health 
more broadly for those midlife and older (Sternthal 
et al., 2011; Williams & Mohammed, 2009; Zahodne 
et al., 2019), let alone studies exploring the specific 
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relationships between race, discrimination as a chronic 
social stressor, and AD onset from a stress process per-
spective. For this reason, the purpose of this study is to 
understand how everyday discrimination may predict 
AD racial disparities. Everyday discrimination refers to 
the ongoing social stress associated with perceived 
unfairness or mistreatment (Harnois et al., 2019; 
Williams et al., 1997).

The stress process model (e.g., Pearlin et al., 1981) 
offers an appropriate theoretical platform for examining 
the relationship between everyday discrimination and 
AD onset risk. Turner (2010) describes this paradigm as 
offering one of the most “promising” theoretical frame-
works in health disparities, given that the origins of 
these concerns are often social and due to stress. The 
stress process model is a sociological framework that 
generally refers to the study of how social structural fac-
tors influence the social stressors (i.e., demands that 
require adaption between individual and social environ-
ment) that impact physical and mental health (Holmes & 
Rahe, 1967; Pearlin 1989; Pearlin et al., 1981).1

Disadvantaged individuals (e.g., Black individuals) 
are more likely to experience greater exposure and vul-
nerability to social stress based on their social character-
istics than their more privileged counterparts (e.g., 
whites), i.e., the differential exposure and vulnerability 
hypothesis (Elliott, 2000; Gyasi & Adam, 2021; Kessler 
& Cleary, 1980; Thoits, 1995; Turner et al., 1995). 
Exposure is the extent to, and frequency with which an 
individual may experience to stressors (Thoits, 1995). 
Vulnerability (or stress reactivity) refers to how suscep-
tible or reactive one is to the adverse effects of stress on 
well-being (Thoits, 1995; Turner & Turner, 2005). 
Notably, Black individuals experience everyday dis-
crimination more severely and for a prolonged period, 
which in turn results in an earlier onset of physiological 
depreciation that harms one’s health (Geronimus et al., 
2006). This process is referred to as weathering, and it 
helps to explain how Black individuals may experience 
greater negative effects of stress than whites.2

Our study contributes to the stress literature that 
explores how social factors may forecast AD in a num-
ber of ways. We utilize Health and Retirement Study 
(HRS) data to provide evidence on how the stress pro-
cess explains the ways in which everyday discrimination 
as a social factor may predict AD onset risk in later life 
as well as the racial differences in this relationship. 
Thus, this study has two aims: (1) to test whether every-
day discrimination acts as a chronic stressor that has a 
positive association with AD onset risk, and (2) explore 
racial differences in this relationship.

Methods

Data

The data for this study derive from the Health and 
Retirement Study (HRS). The HRS is a nationally 

representative, biennial longitudinal panel study of older 
Americans aged 51+ and now includes over 26,000 
respondents. The Duke University Health System 
Institutional Review Board for Clinical Investigations 
approves the use of human subjects from this data source 
for this study (Institution: Duke University; FWA 
00009025). The HRS first started collecting data in 1992 
for the purposes of understanding the demographics, 
health transitions, career/retirement trajectories, and 
challenges associated with aging from an interdisciplin-
ary perspective. However, in 2003, the HRS expanded 
to include psychosocial measures in order to better 
understand health disparities and offer research opportu-
nities to other social scientific disciplines (e.g., sociol-
ogy, gerontology, psychology) (Clarke et al., 2008).

The psychosocial measures are part of a leave-behind 
questionnaire that was completed by a subsample of 
respondents, meaning that 50% of rotating random HRS 
participants were given a self-administered question-
naire after completing the in-person Core Interview 
questions. The waves created after this time are particu-
larly ideal for examining the research questions of this 
study, because they include psychosocial variables perti-
nent to the topic at hand, such as discrimination. 
Specifically, we will use the 2008 wave of the HRS as a 
baseline. This wave was the first to include scale items 
that inquire about chronic and acute discrimination from 
a medical professional—an important potential contrib-
utor to diagnosis timing and overall health-care-seeking 
behavior. We only selected participants from Wave 9 
who completed this questionnaire and provided a 
response to both our chronic stress scale and all the other 
variables of interest to this study entirely (N = 3,942).

Measures

Everyday discrimination. The HRS includes a measure for 
a widely recognized 6-item Everyday Discrimination 
Scale (EDS). Stress process researchers created the EDS 
to examine the chronic strains related to experiencing 
unjust and differential treatment on a daily basis (Wil-
liams et al., 1997). Everyday discrimination is a chronic 
strain, meaning that it is a recurring demand that requires 
constant adaptation and adjustment (Thoits, 1995; Wil-
liams et al., 1997). The scale prompts the respondents 
with, “In your day-to-day life how often have any of the 
following things happened to you?” Respondents then 
report how frequently they experience certain experi-
ences of everyday discrimination on a 6-point scale. 
Items were scaled to 0, summed, averaged, and reverse-
coded so higher scores reflect greater discrimination 
(coded as 5 = almost every day, 4 = at least once a week, 
3 = a few times a month, 2 = a few times a year, 1 = less 
than once a year, 0 = never). Some of the specific items 
include: “You are threatened or harassed” or “You 
receive poorer service or treatment than other people 
from doctors or hospitals.” Appendix A includes a full 
list of items from the HRS. This scale has consistently 
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demonstrated reliability and validity across a number of 
studies (Alexander et al., 2019; Clark et al., 2004; 
Stucky et al., 2011). More specifically, the psychomet-
rics of the 2008 sample of the HRS demonstrated high 
reliability (α = .82) (Smith et al., 2013).

Time to AD onset. The HRS includes onset information for 
Alzheimer’s Disease (AD), specifically codes 331.0 (ICD-
9) and G30 (ICD-10). We use time-to-event censored data 
to examine AD onset starting from the 2008 wave and use 
age as the time-scale variable. Respondents who were lost 
at follow-up for other reasons unrelated to AD (e.g., going 
abroad or unrelated death) were censored.

Demographic variables. Race is included as a key predic-
tor (coded as 1 = Black, 0 = white). We also include sev-
eral demographic variables as control covariates, given 
that discrimination varies by social status (Lee & Tur-
ney, 2012). Specifically, we control for sex (coded as 
1 = female, 0 = male), age (coded chronologically), edu-
cation (coded as 1 = does not have a high school educa-
tion, 0 = obtained a high school degree or more), and 
income (coded as 1 = lowest quintile of income with 
respect to total HRS sample, 0 = all other quintiles).

Exposure and vulnerability. We measure exposure as when 
respondents report higher scores on the Everyday Dis-
crimination Scale (EDS), that is, more frequent experi-
ences with everyday discrimination. We measure 
vulnerability as group differences in the effect size of the 
Everyday Discrimination Scale on AD onset risk.

Hypotheses and Analysis

Drawing from the stress process paradigm and in align-
ment with the goals of this study, we propose the follow-
ing hypotheses:

H1: Everyday discrimination will have a positive 
association with AD onset risk.

H2: The relationship between more frequent every-
day discrimination and AD onset risk will be stronger 
for Black individuals than their counterparts (differ-
ential vulnerability hypothesis),

Cox proportional hazard models also offer the appro-
priate analyses to examine some of the hypotheses, 
given that they assess for risk and allow for the ability to 
examine group differences through moderation. More 
specifically, to examine Hypothesis 1 and Hypothesis 2, 
we utilized Cox proportional hazard models to attain 
hazard ratios (HRs) for the relationship between every-
day discrimination, race, and the risk of AD onset.

Results

Descriptives

Table 1 displays the descriptive statistics for the sample 
stratified by race. On average, results for the full sample 
suggest that respondents experience everyday discrimi-
nation relatively infrequently (x = 0.49). Table 1 also dis-
plays the statistically significant differences between the 
Black and white samples for all the variables of interest. 
Consistent with the stress process paradigm, Black indi-
viduals (x = 0.64; p = .00) reported significantly more 
frequent exposure to everyday discrimination than white 
individuals (x = 0.47). Furthermore, a greater percentage 
of Black respondents (4.43%) reported AD at follow up 
than whites (4.38%), but this difference was not signifi-
cant (p = .90).

Everyday Discrimination as a Race-Related 
Stressor That Predicts AD Onset Risk

Table 2 displays the results for the first Cox proportional 
hazard model, which tested the association between 
everyday discrimination and the risk of AD. Results 
confirm Hypothesis 1, which postulated that higher rates 
of everyday discrimination would be linked to greater 
AD onset risk. As shown, more frequent everyday 

Table 1. Sample Descriptives Stratified by Race.

Total sample Black White

p Value n = 3,942 n = 451 n = 3,491

Social stressor
 Everyday discrimination (0–5), M (SD) 0.49 (0.67) 0.64 (0.83) 0.47 (0.64) .00
Outcome variable
 AD cases at follow up, % 4.39 4.43 4.38 .90
Background variables
 Sex (female = 1), % 58.52 60.53 58.26 .36
 Income (low = 1), % 30.24 50.78 27.58 .00
 Education (low = 1), % 20.32 38.14 18.02 .00
 Age, M (SD) 72.05 (8.63) 70.64 (7.91) 72.23 (8.70) .01

Note. We employed Chi-square tests or t-tests when appropriate to determine group differences.

-

-

-
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discrimination was positively associated with AD onset 
risk (HR = 1.48, 95% CI = [1.22, 1.80], p = .00). That is, 
for every one-unit move on the 0 to 5 everyday discrimi-
nation scale, risk of AD onset increased by 46%. 
However, race was not statistically significant with risk 
of AD onset (HR = 1.08, 95% CI = [0.67, 1.76], p = .74).

Table 3 displays a summary of the hazard ratios that 
predict AD onset risk with the inclusion of control covari-
ates. This summary helped to test Hypothesis 2, which 
assessed whether everyday discrimination and AD onset 
risk is stronger for Black individuals. The HRs for every-
day discrimination assess for vulnerability when compar-
ing racial groups. Model 1 examined the effect of race on 
AD onset risk. Model 2 examined the effect of everyday 
discrimination on AD onset risk for the full sample, and 
Model 2a and 2b examined this relationship for the Black 
and white samples separately. Model 3 examined the effect 
of race and everyday discrimination on AD in the same 
model. Model 4 examined the interaction effect between 
race and everyday discrimination while also controlling 
for everyday discrimination in the same model. Model 5 
examined the interaction effect between race and everyday 
discrimination while also controlling for race in the same 
model. Model 6 examined the interaction effect between 
race and everyday discrimination while also controlling 
for both everyday discrimination and race in the same 
model. Everyday discrimination had significant effect on 
AD onset risk for almost every model (HR = 1.48–1.51). 
The only HR for everyday discrimination that was insig-
nificant was for the Black sample, but it was approaching 
significance and had a less sensitive, smaller sample size 
(HR = 1.49, 95% CI = [0.91, 2.44], p = .11). All race effects 
and interaction effects between race and everyday dis-
crimination were insignificant. We also performed a sensi-
tivity analysis in which we combined Wave 9 and Wave 10 
to create the baseline, but this did not change these overall 
key findings. Therefore, we reject Hypotheses 2, which 
proposed that everyday discrimination would have an 
association with greater AD onset risk for Black respon-
dents compared to white respondents.

Discussion

Our study found that everyday discrimination is a 
chronic strain that predicts AD onset risk in later life, 

and Black individuals have higher exposure to this 
stressor than their white counterparts. These findings are 
consistent with the central stress process principles that 
social stress has a relationship with adverse well-being 
outcomes and that lower status individuals experience 
greater exposure to stressors (Thoits, 1995). Although 
the first set of findings were consistent with the stress 
process perspective, there were some that were contrary 
to this perspective. The stress process perspective artic-
ulates that low status individuals are more vulnerable to 
the effect of stress on illness (Brown et al., 2020; Thoits, 
1995). Thus, we postulated that high rates of reported 
everyday discrimination would have a stronger associa-
tion with AD onset risk for Black individuals. However, 
contrary to our hypothesis, we found that Black indi-
viduals were not more vulnerable to the effect of every-
day discrimination in this respect. Although some 
research suggests that Black individuals are diagnosed 
with AD 1.33 to 1.50 times more often than whites 
(Akushevich et al., 2020; Matthews et al., 2019; Mayeda 
et al., 2016), other research suggests that Black individ-
uals are 30% less likely to receive a diagnosis (e.g., 
Lennon et al., 2021). We found that there were not race 
differences in either of these directions regarding the 
percentage of respondents who had AD at follow-up and 
that everyday discrimination did not have a stronger 
effect for Black respondents.

There may be a couple reasons that explain the find-
ings that did not support the stress process model. For 
instance, Black individuals who experience high rates of 
everyday discrimination may not receive a proper, unbi-
ased diagnosis or be underdiagnosed, thus rendering a 
relationship between everyday discrimination and AD 
onset risk to be less robust in the data. There is evidence 
that medical professionals can have a racial bias when 
diagnosing psychological or psychiatric disorders (Garb, 
2021; Schwartz & Blankenship, 2014). According to the 
Alzheimer’s Association (2021), 50% of Black individ-
uals report experiencing discrimination as it relates to 
health care, and 36% view discrimination as a barrier to 
receiving care for AD, making it possible that they never 
receive a proper diagnosis. Perhaps some physicians 
may falsely assume that a Black individual’s cognitive 
decline is their normal functioning, especially when 
accounting for racial stereotypes that perpetuate the 

Table 2. Cox Proportional Hazard Model for Everyday Discrimination and Race Predicting AD Onset Risk Using Age as a 
Time-Scale Variable (N = 3,942).

HR p-Value

95% CI

 Lower Upper

Everyday discrimination 1.48 .00 1.22 1.80
Race (Black = 1) 1.08 .74 0.67 1.76
Sex 1.03 .83 0.75 1.42
Age 0.95 .15 0.89 1.02
Income (low = 1) 0.97 .84 0.68 1.36
Education (low = 1) 1.44 .04 1.02 2.05
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notion that Black individuals are less intelligent that 
whites (e.g., Gadson & Lewis, 2022).

Another explanation for the unexpected vulnerability 
results may be that Black individuals with high rates of 
everyday discrimination may not be living long enough 
to develop and be diagnosed with this disease, given that 
the majority of those with Alzheimer’s are older than 
75-years-old (72%; Alzheimer’s Association, 2021).  
The average life expectancy of Black individuals 
(72-years-old) is significantly lower than that of white 
individuals (78-years-old; Arias et al., 2021). Respectively, 
more frequent everyday discrimination is associated with 
mortality risk (Farmer et al., 2019) and with other medical 
conditions that could result in death (e.g., Benjamin et al., 
2017; Cobb et al., 2020). Thus, many Black individuals 
who report experiencing high rates of everyday discrimi-
nation may have been censored out of the data for deaths 
unrelated to AD, leaving only Black individuals left in our 
sample at follow-up who might be less vulnerable to the 
effects of stress than their similar others who died at an 
earlier age.

Although the results of this study contribute to a 
growing body of literature that discrimination has a sig-
nificant role in explaining health disparities, it is not 
without limitations. As noted, there may be a mortality 
selection bias, in which those who report experiencing 
high rates of everyday discrimination may decease prior 
to reaching late-life and being diagnosed with AD or be 
censored out for other reasons leaving only the most 
stress-resilient individuals in the sample. Secondly, 
although the everyday discrimination scale (EDS) is one 
of the most used measures to study discrimination there 
has been some concern whether it exhaustively captures 
all aspects of discrimination and its severity (Harnois 
et al., 2019; Krieger, 1999; Williams & Mohammed, 
2009). Similarly, we were not able to comparatively 
examine other racial and ethnic groups (e.g., Native 
Americans) as well as their intersections with other 
social statuses. Discrimination may be qualitatively dif-
ferent across and within certain social groups, and there 

may not be measurement equivalence across these groups 
using the everyday discrimination scale (Bastos & 
Harnois, 2020; Harnois et al., 2019). Another limitation 
is that our sample size for the Black sample is much 
smaller than the white sample, and this may explain why 
the relationship between everyday discrimination and 
AD was significant for the white respondents instead of 
their counterparts, given that larger sample sizes typi-
cally yield more significant results (Asiamah et al., 2017; 
VanVoorhis et al., 2007).

Although there were several limitations, this research 
study helps provide insight into necessary directions of 
future research. For instance, additional research is 
needed to examine racial bias in the diagnosis of AD. 
There are a number of healthcare barriers that may pre-
vent a non-white individual from receiving an appropri-
ate diagnosis of AD, such as mistrust of clinical trials, 
access of care, and medical professionals treating them 
as less smart (Alzheimer’s Association, 2021). Secondly, 
another direction for future research is to explore how 
other marginalized positionalities may intersect with 
race (e.g., gender, class, age, sexual orientation) that 
pose a risk to one’s well-being. Given that the average 
age of adults in this sample is about 72-years-old, it is 
possible that high status individuals (e.g., whites) could 
be experiencing high rates of discrimination for the first 
time related to ageism (Barnes et al., 2008; Chang et al., 
2020) and not have the resiliency to deal with this type 
of chronic strain for this first time, thus leaving them 
more vulnerable to its effects.

Experience with discrimination and barriers to 
Alzheimer’s treatment also varies greatly across race 
and ethnic groups (Alzheimer’s Association, 2021), and 
additional research that oversamples smaller racial 
groups is needed. Respectively, within these racial and 
ethnic groups, further exploration is also needed to 
explore cohort differences, given that older adults who 
experienced the Civil Rights movement at different ages 
have different perceptions of discrimination (Barnes 
et al., 2008; Lewis & Van Dyke, 2018; Versey & Curtin, 

Table 3. Summary of Hazard Ratios Predicting AD Onset Risk Including Controls and Using Age as Time-Scale Variable 
(N = 3,942).

Model

Everyday discrimination Race
Everyday 

discrimination × Race

 HR 95% Cl HR 95% Cl HR 95% Cl

Model 1 Race 1.45 [0.71, 1.85]  
Model 2 ED 1.48*** [1.21, 1.78]  
Model 2a (N = 451) ED (Black) 1.49 [0.91, 2.44]  
Model 2b (N = 3,491) ED (White) 1.49*** [1.21, 1.83]  
Model 3 Race + ED 1.48*** [1.22, 1.80] 1.08 [0.67, 1.76]  
Model 4 ED + interaction 1.49*** [1.22, 1.83] 0.98 [0.66, 1.46]
Model 5 Race + interaction 0.98 [0.52, 1.72] 1.35 [0.84, 2.17]
Model 6 ED + Race + interaction 1.51*** [1.22, 1.85] 1.17 [0.63, 2.51] 0.91 [0.54, 1.52]

Note. ED = everyday discrimination.
*p < .05. **p < .01. ***p < .001. 
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2016). Another potential promising future direction is to 
explore how coping resources may explain the relation-
ship between everyday discrimination and AD onset 
risk, such as common coping resources (e.g., self-
esteem, social support) or coping strategies; Sivan-
Donin et al., 2019; Thoits, 1995).

This study has a number of strengths. To begin, the 
results from this sample are nationally representative for 
midlife and older adults. This allows for the results to be 
generalizable to non-institutionalized adults in the United 
States aged over 50-years old. In addition, this study 
examined the relationship between everyday discrimina-
tion and AD onset risk over a lengthier follow-up period 
than prior studies by utilizing longitudinal data. 
Importantly, this study also expands the stress process in 
two ways. (1) It establishes everyday discrimination as a 
chronic strain that has an association with AD onset risk. 
(2) The results help to expand the stress process model by 
shedding light on the nuances of vulnerability as it relates 
to late-life illness and how exposure to an unhealthy 
stressor may be a better indicator of aging disorder dis-
parities when accounting for mortality selection.

Conclusion

By exploring the specific relationships between race, 
everyday discrimination, and AD onset risk, this study 
offers important considerations when examining racial 
disparities in late-life disorders, given that everyday dis-
crimination predicted risk of AD onset but race itself did 
not. Our results provide further evidence that the chronic 
stress of discrimination is a fundamental factor in fore-
casting health disparities in AD onset risk, while also tak-
ing into account existing literature that establishes how 
many racial minorities with considerable amounts of this 
form of stress may not have the privilege of surviving to 
late-life, that is, mortality selection bias, and/or the privi-
lege of receiving an unbiased diagnosis (Alzheimer’s 
Association, 2021; Farmer et al., 2019). All in all, in 
keeping in mind these important considerations, the 
stress process paradigm helped to explain AD onset risk 
by demonstrating how social stress (i.e., everyday dis-
crimination) can act as a predictor, suggesting that dis-
proportionate social demands that vary by disadvantaged 
status, more generally, can play a significant role.

Appendix A

Everyday Discrimination Scale

Items: 6 items
(In your day-to-day life how often have any of the 

following things happened to you?)

a. You are treated with less courtesy or respect than    
    other people.
b. You receive poorer service than other people at res 
    taurants or stores.

c. People act as if they think you are not smart.
d. People act as if they are afraid of you.
e. You are threatened or harassed.
f. You receive poorer service or treatment than other  
   people from doctors or hospitals.

Coding: 5 = Almost every day, 4 = At least once a week, 
3 = A few times a month, 2 = A few times a year, 1 = Less 
than once a year, 0 = Never.
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Notes

1. Stress refers to adaptation that occurs outside of an indi-
vidual rather than within in this theoretical context.

2. From an asset-based perspective, it is important to note 
that the term “weathering” is being used here as a descrip-
tion of how white culture impacts the treatment of a Black 
individual rather than a description of a Black individual 
themselves.
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