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BACKGROUND: Discrimination in health care can influence patient behavior and potentially lead to poor quality care. When
patients perceive discrimination, they may disengage from health care, have heightened stress, and identify biased treatment
practices. Atherosclerotic cardiovascular disease (ASCVD) is a condition that requires adequate disease prevention. Our
objective is to assess the association between discrimination in health care and ASCVD risk.

METHODS: We examined data from adults aged 50 to 90 years enrolled in the 2008 to QOQg)fwaves of the Health and
Retirement Study who were followed for up to 12 years. Participants reported how frequefitiy) theyperceived receiving
poorer treatment than other people from doctors or hospitals; we characterized this as discrimination. Nonfatal ASCVD
events were ascertained from dates of a doctor-diagnosed myocardial infarction or stroke during follow-up. Cox models were
used to estimate hazards-of ASCVD outcomes with experiencing discrimination using propensity score weights to adjust for
confounding. Models included covariate adjustment, and differences by sex, race, and ethnicity were examined.

RESULTS: Of the 17 632 study participants (mean age: 65.86, 41.97% male), 3347 (18.9%) reported discrimination in health
care at baseline, and 1785 (10.1%) had an ASCVD-event over 10, years of follow-up. Among those who did not have an
event, 2983 (18.82%) reported discrimination, and among those who had an ‘event, 364 (20.39%) reported discrimination.
Discrimination was associated with higher risks of nonfatal ASCVD within the first 2-years of follow-up (hazard ratio [HR],
1.54 [95% CI, 1.24-1.91) and was partially attenuated after 5 years (HR, 1.29 [CI, 1.11=1.60]) and 10 years (HR, 1.27 [C]|,
1.10-1.46)). The associations remained largely.unchanged-after covariate adjustments (2-year HR, 1.44 [CI, 1.16-1.80];
5-year HR, 1.24-[Cl, 1.06=1.44]; 10-year HR, 1.23.[CI, 1.10-1.46]).

CONCLUSIONS: Discrimination in health care was associated with increased risks of nonfatal ASCVD in middle-aged and older
adults. The risks persisted over time and suggest that discrimination is an important factor to consider for the prevention of
ASCVD.
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hen patients experience discrimination in health
Wcare, the quality of their care,”™* and overall
healthcare outcomes can suffer5® Discrimina-
tion occurs when individuals perceive that they are being
treated unfairly—often due to common sociodemo-

graphic factors such as race, ethnicity, age, gender, and
more.” If discrimination is faced in healthcare settings,

these experiences may discourage patients from engag-
ing with the healthcare system or following medical guid-
ance, and may also reflect underlying clinical biases that
resultin inadequate or delayed care for those with greater
health needs.®® These patterns point to the importance
of examining whether perceived discrimination in health
care is associated with differences in health outcomes.
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WHAT IS KNOWN

* Numerous social determinants of health are identi-
fied as factors upstream of care that can affect dis-
ease prevention.

+ Discrimination reported outside of health care set-
tings is associated with poor cardiovascular health
and outcomes

WHAT THE STUDY ADDS

* ldentifies self-reported discrimination in health care
as a potential contributor to cardiovascular disease
risk for middle-aged and older adults.

* Justification for addressing social determinants
of health that are specifically attributed to clinical
settings.

Nonstandard Abbreviations and Acronyms

ASCVD atherosclerotic cardiovascular disease
HR hazard ratio

HRS Health and Retirement Study

mi myocardial infarction

Even when care meets clinical guidelines, perceived dis-
crimination may influence patient behavior in ways that
impact health.

Cardiovascular disease ' remains ' a. 'leading  cause
of death for older adults in the United States,’ and
adverse events like myocardial infarction (MI) and stroke
increasingly present a burden on'the clinical system as
adults age.'’"'® However, the role of nonclinical patient-
reported factors like discrimination experienced in health
care on adverse cardiovascular events is not well under-
stood. Prior studies have found that discrimination in
health care is associated with delays in seeking care
in patients with cardiovascular risk factors like diabetes
and hypertension.' ' This presents a serious challenge
in cardiovascular disease prevention as discrimination
may impact both the long-term development and man-
agement of major risk factors.'®"'® Since discrimination
in health care is a concern for cardiovascular disease
prevention efforts, it is crucial to investigate downstream
cardiovascular disease events, such as nonfatal athero-
sclerotic cardiovascular disease (ASCVD), like MI and
stroke.

Studies have shown that discrimination, particularly
racial discrimination, is associated with increased car-
diovascular risk and adverse outcomes.’®? Much of this
work relies on general measures such as the Everyday
Discrimination Scale, but identifying where discrimina-
tion occurs and which type is experienced is more com-
plex and ultimately more actionable. eg, a systematic
review identified that many of the studies evaluating
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the association between general discrimination and
cardiovascular health are cross-sectional and focus on
intermediate biomarkers such as blood pressure and
lipids.'” Other work shows that overlapping forms of
discrimination, such as self-reported weight and racial
discrimination, are also associated with cardiovascular
disease.?! Collectively, these studies highlight the need
to investigate specific sources of discrimination and their
association with cardiovascular events. In particular, dis-
crimination within healthcare settings may be a uniquely
actionable risk factor. Unlike discrimination occurring in
broader society, it identifies a specific intervention target,
within the healthcare system itself, where interventions
can be implemented and directly evaluated.

In this study, we assessed longitudinally whether
perceived discrimination in healthcare settings is an
independent risk factor for nonfatal ASCVD among US
middle-aged and older adults. We assessed the associa-
tion prospectively at 2 years, 5 years, and 10 years to
examine the potential short- and long-term risks follow-
ing reported discrimination in a healthcare setting.

.4

METHODS

Sample

Our analysis used data from the HRS (Health and Retirement
Study), the largest ongoing longitudinal study of US adults over
age 50. The HRS is supported by the National Institute on Aging
(grant number National Institute on ‘Aging U01AG009740) and
is-led by the University of Michigan.?? The HRS has accumu-
lated over 3 decades of data on >40000 adults since 1992.
Comprehensive details on its methodology and response rates
are provided elsewhere.? Starting in 2006, the HRS selected
a random half-sample of respondents to collect detailed psy-
chosocial data every 4-years.?* Subsequent data were collected
in the 2008 random half-sample and continued through 2020,
providing quadrennial follow-up data for all participants.

The current study included respondents aged 50 years and
older who participated in the HRS Psychosocial and Lifestyle
Questionnaire administered from 2008 to 2020. We included all
participants aged 50 to 90 years who answered the question on
experiencing discrimination in healthcare settings and had follow-
up data (n=19839). We excluded individuals who did not report a
doctor visit or hospitalization at baseline (n=1835) to ensure that
participants had recent healthcare interactions. Individuals with
an unknown date of an ASCVD event (n=2) were also excluded.
Lastly, we excluded those who had missing covariate information
(n=370), for a final sample of 17632 adults.

Data Availability

Data are publicly available and can be accessed at https://hrs.
isr.umich.edu/.

Human Subjects Research Approval

All HRS participants provided informed consent. Our study was
approved by the Duke University Health System under IRB no.
Pro00118479.
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Nonfatal ASCVD Outcome

Incidence of MI or stroke was constructed as a composite
outcome for our analysis. This measure is consistent with the
nonfatal ASCVD outcomes included in the American College
of Cardiology/American Heart Association tools used for
clinical risk assessment?® HRS study participants were asked
whether they had “a heart attack or myocardial infarction” and
(separately) “has a doctor ever told you that you have had a
stroke?" at each biannual core and exit interview. Participants
who reported an event were asked in what year and month it
occurred. For participants who reported the year of the event,
but not the month (n=320), we assigned their month (6 or June)
to retain all reported events occurring among study subjects.

Discrimination in Health Care

Our primary exposure was self-reported perceived discrimination
in a health care setting. The measure was obtained at baseline
from the Everyday Discrimination Scale,®® which consists of 6
items designed to measure the frequency of discrimination expe-
rienced in various daily contexts, including interactions in retail
environments, restaurants, and wider social contexts. In 2008, an
item was added to the Everyday Discrimination Scale to capture
discrimination experienced in health care settings. The item asks,
“In your day-to-day life, how often have any of the following things
happened to you ...You receive poorer service or treatment than
other people from doctors or hospitals” Following prior research,
we dichotomized the responses as O for never experiencing dis-
crimination and 1 for any experienced discrimination (less than
once a year, a few times a year, a few times a month, at least once
a week, almost every day).?” Only ~13% of participants had a dif-
ferent response than their baseline survey across the 10 years
of follow-up. For our primary analysis, we employ discrimination
as a time-invariant factor and consider the first time a participant
answered this question as the start of follow-up for our analysis.

Covariates

We included sociodemographic and clinical characteristics of
participants at baseline to account for factors that have previously
been associated with reporting discrimination in health care,?82°,
and experiencing a nonfatal ASCVD event. Sociodemographic
factors included age (years), self-reported race and ethnic-
ity (non-Hispanic White, non-Hispanic Black, Hispanic, non-
Hispanic other race), sex (female or male), educational attainment
(less than high school, educational development or high school
diploma, some college, or college and above), and insurance sta-
tus (insured or uninsured). Clinical factors included number of
doctor visits in the past 2 years (count; winsorized at 50+), body
mass index (categorized as underweight, normal weight, over-
weight, or obese), current smoking status (not current smoker or
current smoker), self-reported doctor diagnoses of diabetes (yes
or no), high blood pressure (yes or no), and prior ASCVD event
(IMI or stroke] yes or no). Participants with prior events were
included in the analyses to minimize possible selection bias due
to earlier disparities that are well-documented.*

Analysis

Participants in our study were followed prospectively from base-
line through the 2020 HRS wave. Participants who died dur-
ing the study period were identified using the National Death
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Index and the HRS tracking file.?® Time until death was calcu-
lated from the participants’ baseline interview date and date
of death (mm/yy). Individuals who survived through the end of
the follow-up period were treated as censored observations.
Analyses also considered events (and corresponding mortal-
ity/censoring) at 2, 5, and 10 years of follow-up. We assessed
differences in baseline characteristics of participants with and
without a nonfatal ASCVD event during the study period using
Mann-Whitney U test for continuous/ordinal variables and chi-
squared tests for binary/categorical variables. Next, we plotted
Kaplan-Meier curves to examine the unadjusted impact of dis-
crimination in health care on an incident nonfatal ASCVD event
over follow-up. A log-rank test was used to assess the differ-
ence in nonfatal ASCVD events between participants who expe-
rienced discrimination and those who did not. Cox proportional
hazards models were then used to estimate ASCVD outcomes
at 2, b, and 10 years of follow-up. The Cox models were esti-
mated using propensity-score weights (ie, stabilized inverse-
probability weights) to account for possible selection bias in
experiencing discrimination in health care.?® The variables used
for propensity-score weighting included age, race, ethnicity, sex,
educational attainment, doctor visits, insurance status, and body
mass index (Table S1).3" We incorporated relevant variables into
the propensity-score weights and#covariates of the model to
adopt a doubly robust approacht F@pdﬁ?@ﬁﬁt for their impact.222
This approach involves specifying the model based on both the
potential impact of weights and the effect of covariate adjust-
ment. All variables that-were included in the propensity score
weights were included in the covariate-adjusted model. The
standardized mean differences for the covariates before and
after adjustment are presented in Figure S1.

We first used inverse-probability weighted Cox models to esti-
mate-hazard ratios (HR) and 95% Cls to assess the association
between self-reported discrimination in health care and ASCVD
events at 2, b, and 10-years of follow-up. We then included
covariates for participants’ sociodemographic background and
clinical characteristics. Tests from Schoenfield residuals showed
that-age (for 5 and~10 years of follow-up) and prior ASCVD
(for 2 and 10 years of follow-up) violated the proportional haz-
ard assumption; these were subsequently included with a time
interaction term in the multivariable models. To assess potential
demographic subgroup differences, we conducted a stratified
analysis that presented HRs by race, ethnicity, and sex (eg, non-
Hispanic White men, non-Hispanic Black women, Hispanic men,
etc) after identifying a significant interaction between race and
ethnicity and discrimination in health care. We excluded the non-
Hispanic other subgroup from stratified analysis because the
race and ethnicity of this group are unclear and lack specificity
about whom it represents. Next, we performed an analysis based
on full participant follow-up and using all time-varying informa-
tion. Finally, we used Fine and Gray models as a sensitivity analy-
sis to assess the potential competing risk of all-cause mortality.
All analyses were performed using Stata SE 19.5.

RESULTS
Characteristics of Participants

The sociodemographic and clinical characteristics of
participants in our study are presented in Table 1. In
our cohort of 17632 adults aged 50 years and older,
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Table 1. Characteristics of Middle-Aged and Older Adults by Self-Reported Discrimination in Health

Care, Health and Retirement Study (2008-2020)

No discrimination in
health care reported,

Discrimination in health
care reported, n=5687

Overall, n=31911 n=26224 (82.18%) (17.82%) P value

Age 69.15 (10.16) 69.60 (10.16) 67.07 (9.90) <0.001
Race/ethnicity <0.001

Non-Hispanic White 22368 (70.09%) 18682 (71.24%) 3686 (64.81%)

Non-Hispanic Black 5466 (17.13%) 4248 (16.20%) 1218 (21.42%)

Hispanic 3070 (9.62%) 2512 (9.58%) 558 (9.81%)

Non-Hispanic other 1007 (3.16%) 782 (2.98%) 225 (3.96%)
Male 12624 (39.56%) 10252 (39.09%) 2372 (41.71%) <0.001
Education 0.001

Less than HS 4637 (14.53%) 3865 (14.74%) 772 (13.57%)

GED or HS diploma 10777 (33.77%) 8982 (34.25%) 1795 (31.56%)

Some college 8245 (25.84%) 6579 (25.09%) 1666 (29.29%)

College and above 8252 (25.86%) 6798 (25.92%) 1454 (25.57%)

Uninsured 1494 (4.69%) 1118 (4.27%) 376 (6.62%) <0.001
Body mass index <0.001

Underweight 8374 (26.32%) 7086 (27.10%) 1288 (22.72%)

Healthy Weight 432 (1.36%) 350 (1.34%) 82 (1.45%)

Overweight 11608 (36.48%) 9640 (36.86%) 1968 (34.71%) WP | Acision

Obese 11406 (35.85%) 9074 (34.70%) 2332 (41.13%)
Current smoker 3878 (12.16%) 2999 (11.44%) 879 (15.46%) <0.001
Diabetes 7448 (23:34%) 5956 (22.71%) 1492 (26.24%) <0.001
Hypertension 19331 (60.58%) 15825 (60.35%) 3506 (61.65%) 0.068
Prior stroke or Ml 3259 (10.21%) 2602 (9.92%) 657 (11.55%) <0.001

Counts based on overall observations. Continuous variables are presented as means with standard deviations.in parentheses, binary
and ordinal variables are presented as counts with percentages in parentheses. GED indicates general educational development; HS, high

school; and MI, myocardial infarction.

3347 (18.98%) adults reported-discriminationin health
care at study baseline. There-were 2069 (11.69%)
participants who had an ASCVD event before baseline
and 1785 (10.12%) participants who had an incident
ASCVD event during the 10 years of follow-up. Adults
who had an incident event were significantly older,
more likely to be men, less educated, had more doctor
visits in the prior 2 years, and had more cardiovascular
comorbidities at baseline. The characteristics of partici-
pants were largely similar among those experiencing
ASCVD at 2 years (Table S2) and at 5 years (Table S3).
Details on the reported discrimination for the overall
sample across all observations are available in Table
S4, and for all race, ethnicity, and gender subgroups in
Tables S5 through S10.

Association Between Discrimination in Health
Care and ASCVD

Figure 1 illustrates the results from the Kaplan-Meier
curves of ASCVD events over the follow-up period
and shows that participants who reported discrimina-
tion in health care had significantly greater risks of
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ASCVD than participants who did not report discrimi-
nation(P=0.015).-Table 2 presents the results from
the inverse-probability weight-weighted Cox models
for the unadjusted and adjusted associations between
discrimination in health care and nonfatal ASCVD.
In the unadjusted models, we found that discrimina-
tion was associated with significantly higher risks
of ASCVD within the first 2 years of follow-up (HR,
1.54 [95% ClI, 1.24-1.91]); these associations were
only partially attenuated after 5 years (HR, 1.29 [CI,
1.11-1.50]) and 10 years (HR, 1.27 [CI, 1.10-1.46])
of follow-up. Associations remained largely unchanged
after adjusting for covariates (2-year HR, 1.44 [95%
Cl, 1.16-1.80]; b-year HR, 1.24 [Cl, 1.06-1.44];
10-year HR, 1.23 [Cl, 1.09-1.38]). When excluding
individuals at elevated risk due to prior events, the
association between discrimination and health care
settings and nonfatal ASCVD was nearly identical
(Table 3). Allowing all covariates (including discrimina-
tion in health care) to vary over the full follow-up period
produced results largely consistent with the medium
and long-term analyses (Table 4), even after excluding
participants at higher risk due to prior ASCVD events

June 2026 4


https://www.ahajournals.org/doi/suppl/10.1161/CIRCOUTCOMES.125.012661
https://www.ahajournals.org/doi/suppl/10.1161/CIRCOUTCOMES.125.012661
https://www.ahajournals.org/doi/suppl/10.1161/CIRCOUTCOMES.125.012661
https://www.ahajournals.org/doi/suppl/10.1161/CIRCOUTCOMES.125.012661
https://www.ahajournals.org/doi/suppl/10.1161/CIRCOUTCOMES.125.012661

920z ‘T A2\ uo Ag Blo'sfeulnofeye//:dny woly papeojumoqd

Green et al

Healthcare Discrimination and ASCVD Risk

Non-Fatal ASCVD Risk
1.00 4 o
— No Discrimination
—— Experienced
Discrimination

;E‘ Figure 1. Kaplan-Meier survival

< 0.90 curves stratified by reported

| discrimination in health care settings

o among Unite States.
Middle-Aged and Older Adults, Health
and Retirement Study (2008-2020).
Log-rank test ”=0.015. ASCVD indicates
atherosclerotic cardiovascular disease.
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(Table S11). Adjusted and unadjusted event rates by
discrimination reports are present in Table S12.Addi-
tional analyses accounting for the competing risk of
death (Table 5) further demonstrated findings that
were consistent with our primary models. Finally, when
accounting for the competing risk of death and exclud-
ing individuals with prior ASCVD, the associations were
largely unchanged.

Subgroup Differences

Figure 2 illustrates the HRs for discrimination in
the health care setting for the models that excluded
covariates and those that included covariates. Across
short term (2 years), medium-term (5 years), and long-
term (10 years) follow-up the only race, ethnicity,
and sex subgroup that consistently had a significant
result after covariate adjustment were White men (2-
year HR, 1.74 [95% CI, 1.23-2.47]; b-year HR, 1.32
[95% CI, 1.03-1.70]; 10-year HR, 1.39 [95% ClI,
1.14-1.69]), White women also had significant results
through short-term follow-up (2-year HR, 1.60 [95%
Cl, 1.10-2.34]).

DISCUSSION

Our study found that patient-reported discrimination
in health care settings is associated with a higher inci-
dence of nonfatal ASCVD over both short-term and

Circ Popul Health Outcomes. 2026;19:e012661. DOI: 10.1161/CIRCOUTCOMES.1256.012661

long-term follow-up. This builds on prior work dem-
onstrating-the consequences of discrimination more
broadly to. ASCVD risk through stress and other bio-
psychosocial pathways.®*% Prior studies have also
identified associations between perceived discrimi-
nation in medical settings and specific cardiovascu-
lar risk factors'such as poor A1c,*¢ and elevated CRP
(C-reactive protein).®” Notably, discrimination in health
care is often reported as a recurrent experience.®® Our
findings extend this work by showing that patient-
reported discrimination in health care is associated
with a higher risk for the clinically significant events
nonfatal M| and stroke, with potentially serious impli-
cations for patients’ quality of life.

Although experiences of discrimination in gen-
eral locations have been shown to adversely affect
disease risk,%3°742 intervening on discrimination out-
side of clinical settings often requires multilevel and
intersectional solutions.*®** In contrast, discrimina-
tion within healthcare systems may be more directly
modifiable. Importantly, discrimination in health care
is not synonymous with racism; individuals of any
racial or ethnic background, including Non-Hispanic
White patients, may perceive unfair treatment based
on factors like older age, a disability, or appearance.
Prior research suggests that the nature and inter-
pretation of discriminatory experiences can vary
significantlybygroup.Forexample,bothBlackand Asian-
Americans report experiencing racism in health care,
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Multivariable Cox Proportional Hazard Models for the Association Between
Self-Reported Discrimination in Health Care and Nonfatal ASCVD in the Health and

Retirement Study (n=17632)

2-year ASCVD

5-year ASCVD

10-year ASCVD

HR (95% CI)

HR (95% CI)

HR (95% CI)

Unadjusted

Discrimination in health care

1.54 (1.24-1.91)

1.29 (1.11-1.50)

1.27 (1.10-1.46)

Adjusted

Discrimination in health care

1.44 (1.16-1.80)

1.24 (1.06-1.44)

1.23 (1.09-1.38)

Age 1.03 (1.02-1.05) 1.03 (1.02-1.05) 1.03 (1.02-1.04)
Race/ethnicity

Non-Hispanic White 1.00 1.00 1.00

Non-Hispanic Black 0.98 (0.76-1.26) 1.06 (0.90-1.26) 1.03 (0.90-1.18)

Hispanic 0.96 (0.70-1.34) 0.83 (0.66-1.05) 0.79 (0.65-0.95)

Non-Hispanic Other 1.29 (0.79-2.14) 0.91 (0.61-1.37) 0.82 (0.59-1.13)
Male 1.35 (1.12-1.63) 1.33 (1.17-1.51) 1.27 (1.15-1.40)
Education

GED or HS diploma 1.00 1.00 1.00

Less than HS

1.20 (0.94-1.53)

1.19 (1.01-1.41

1.22 (1.07-1.39)

Some college

0.90 (0.70-1.15)

0.97

1.03(0.91-1.17)

College and above

(0.82-1.14
(

Uninsured

(

(
0.68 (0.561-0.91)
0.96 (0.59-1.56)

)
)
0.74 (0.61-0.89)
1.18 (0.87-1.59)

(
(
081 (0.7048:89) e
1.19 (0.94-1.51)

Body mass index

Healthy weight 1.00 1.00 1.00

Underweight 1.27 (0.61-2.64) 1.46 (0.92-2.32) 1.49 (1.02-2.17)
Overweight 0.81 (0.63-1.03) 0.84 (0.72-0.99) 0.89 (0.79-1.01)
Obese 0.87 (0.67-1.12) 0.89 (0.76-1.06) 0.95 (0.84-1.08)

Current smoker

1.88 (1.48-2.38)

1.78 (1.61-2.10)

1.78 (1.66-2.03)

(
(
(
(
(
(

Diabetes 1.61 (1.31-1.98) 1.60 (1.39-1.83) 1.62 (1.36-1.69)
Hypertension 1.68 (1.32-2.13) 1.46(1.26-1.70) 1.40 (1.25-1.57)
Prior ASCVD 4,43 (2.86-6.88) 3.09 (2.69-3.54) 3.88 (3.17-4.74)

Estimates based on models with inverse propensity score weighting. ASCVD indicates atherosclerotic cardiovascular
disease; GED, general educational development; HR, hazard ratio; and HS, high school.

yet describe different implications and emotional reac-
tions in response.*® In our analysis, self-reported dis-
crimination in healthcare settings was found to be an
independent risk factor for nonfatal ASCVD events
across groups. When we tested demographic sub-
group differences, the only race, ethnicity, and sex
subgroup that showed a consistently significant risk
of nonfatal ASCVD when reporting discrimination in
health care was White men. This does not imply that
discrimination holds clinical significance solely for this
group, but our results suggest an elevated risk of non-
fatal ASCVD for them. Our measure of discrimination
captures general poor treatment, which is in contrast
to frequent investigations of discrimination self-
attributed to race (ie, racial discrimination or racism).
Because we employed a measure of discrimination
that is attributed to factors outside of just race, this
is a distinct finding from analysis and solutions that
only center on racism. Previous research suggests that
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discrimination has similar detrimental consequences
across racial and ethnic groups when assessed using
nonrace-specific measures.*® In our study, individuals
are reporting discrimination across a variety of socially
constructed attributes.”” White adults were the most
prevalent group in our survey data. Given their high
prevalence, there is a greater opportunity to capture
diverse lived experiences, such as varying socioeco-
nomic status, geographic locations, and more. Pre-
vious studies have also shown that the association
between discrimination in general settings and car-
diovascular disease risk can be moderated by mood
disorders*® and health behaviors, such as smoking
status.*® The timing of discrimination exposure is an
additional important consideration, since experiencing
discrimination in early life is associated with later-life
cardiovascular disease risk.’® Research using more
comprehensive, validated discrimination scales, espe-
cially those that capture the perceived reason for
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Multivariable Cox Proportional Hazard Models for the Association Between
Self-Reported Discrimination in Health Care and Nonfatal ASCVD in the Health and
Retirement Study, Excluding Individuals With Prior-ASCVD (n=15563)

‘ HR (95% CI)

‘ HR (95% CI)

‘ HR (95% CI)

Unadjusted

Discrimination in health care

‘ 1.54 (1.16-2.03)

‘ 1.24 (1.02-1.50)

‘ 1.27 (1.10-1.46)

Adjusted

Discrimination in health care

1.48 (1.12-1.96)

1.20 (0.99-1.46)

1.24 (1.07-1.43)

Age 1.04 (1.02-1.05) 1.04 (1.03-1.05) 1.04 (1.03-1.05)
Race/ethnicity

Non-Hispanic White 1.00 1.00 1.00

Non-Hispanic Black 1.04 (0.75-1.43) 1.13 (0.91-1.39) 1.07 (0.91-1.25)

Hispanic 0.95 (0.64-1.42) 0.85 (0.64-1.13) 0.81 (0.65-1.00)

Non-Hispanic other 0.85 (0.39-1.81) 0.73 (0.42-1.25) 0.68 (0.45-1.03)
Male 1.40 (1.10-1.77) 1.34 (1.15-1.56) 1.31 (1.17-1.47)
Education

GED or HS Diploma 1.00 1.00 1.00

Less than HS 1.32 (0.96-1.81) 1.24 (1.00-1.55 1.22 (1.04-1.44)

Some college 0.82 (0.59-1.14) 0.93 (0.76-1.14 1.01 (0.88-1.17)

College and above

0.73 (0.51-1.05

0.78 (0.62-0.98

0.81 (0.69-0.95)

Uninsured

)
0.87 (0.49-1.58)

)
)
)
)

1.17 (0.82-1.66

(
(
(
(

Body mass index

1.11 0.8‘45—53 4 g)ericon

Healthy weight 1.00 1.00 1.00
Underweight 2.00 (0.90-4.48) 1.71 (0.98-2.98) 1.68 (1.09-2.60)
Overweight 0.92 (0.67-1.26) 0.94 (0.77-1.15) 0.96 (0.82-1.11)
Obese 0.90 (0.63-1.27) 0.91 (0.73-1.13) 0.97 (0.83-1.13)
Current smoker 1.97 (1.45-2.68) 1.90 (1.565-2.33) 1.84 (1.58-2.15)
Diabetes 1.73 (1.31-2.29) 1.71 (1.43-2.04) 1.54 (1.35-1.76)
Hypertension 1.69 (1.26-2.26) 1.44 (1.20-1.71) 1.40 (1.23-1.59)

Estimates based on'models with inverse propensity score weighting. Discrimination in-health care for the'b-year
mode! adjusted. for covariates violates the proportional hazard assumption. ASCVD indicates atherosclerotic
cardiovascular disease; GED, general educational development; HR, hazard ratio; and HS, high school.

discrimination andits life course context, would enhance
future investigations.

Previous research has shown that reports of dis-
crimination vary by health care setting (eg, clinics ver-
sus hospitals).5" Among older adults, those who report
discrimination in health care often believe that they are
not receiving the care that they need to improve their
health.%2 Understanding the context in which discrimi-
nation occurs, and collecting direct patient anecdotes
about the impact on health behaviors, would further
enrich our understanding. Although our study focused
specifically on discrimination within health care, we
acknowledge that structural racism and other societal
factors may interact with these experiences and should
also be measured.®*®® Research on the health impli-
cations of social factors must consider the broader
context in which these factors exist.'®®* Future analy-
sis that incorporates additional, and possibly modifi-
able, factors within clinical encounters (eg, medication
prescribing, patient-provider communication) could

Circ Popul Health Outcomes. 2026;19:e012661. DOI: 10.1161/CIRCOUTCOMES.1256.012661

provide greater insight into how discrimination affects
nonfatal ASCVD outcomes and where health systems
may intervene.

The results of our study must be interpreted in light of
several limitations. First, the gender, race, and ethnicity
categories in the HRS are broad and might not be gen-
eralizable to all sociodemographic groups in the United
States. However, the HRS makes a concerted effort
to over-sample and retain participants from underrep-
resented racial minority groups,®® and we believe this
contributed to a more balanced sample than other lon-
gitudinal time-to-event analyses of this scale. Second,
relying solely on self-reported clinical data introduces
the possibility of misclassification, particularly around
the timing of diagnoses. It is an additional limitation that
fatal ASCVD events could not be assessed due to the
lack of cause-specific mortality. Although we believe our
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Time-Varying Multivariable Cox Proportional
Hazard Models for the Association Between Self-Reported
Discrimination in Health Care and Nonfatal ASCVD in the
Health and Retirement Study (n=17632)

‘ HR (95% CI) ‘ P value

Unadjusted

Discrimination in health care ‘ 1.21 (1.08-1.35) ‘ 0.001
Adjusted

Discrimination in health care 1.26 (1.12-1.41) <0.001

Age 1.04 (1.03-1.05) <0.001
Race/ethnicity

Non-Hispanic White

Non-Hispanic Black 0.99 (0.87-1.12) 0.869

Hispanic 0.76 (0.63-0.91) 0.003

Non-Hispanic other 0.80 (0.59-1.10) 0.172
Male 1.24 (1.13-1.36) <0.001
Education

GED or HS diploma

Less than HS 1.23 (1.09-1.40) 0.001

Some college 0.99 (0.88-1.12) 0.934

College and above 0.80 (0.70-0.91) 0.001

Uninsured 1.12 (0.87-1.43) 0.388
Body mass index

Healthy weight

Underweight 1.27 (0.89-1.80) 0.181

Overweight 0.89 (0.79-1.00) 0.055

Obese 0.92(0.81-1.04) 0.167
Current smoker 1.79(1.57-2.03) <0.001
Diabetes 1.51 (1.37-1.67) <0.001
Hypertension 1.43(1.28-1.60) <0.001
Prior ASCVD 3.48(2.84-4.13) <0.001

Estimates based on the full follow-up period. Observation, 31768; events,
1905; and time at risk, 1511 732. ASCVD indicates atherosclerotic cardiovascular
disease; GED, general educational development; HR, hazard ratio; and HS, high
school.

analysis remains clinically meaningful since the majority
of first ASCVD events are nonfatal.5-°® Some of these
concerns could be overcome with the use of external
linkage to claims data, such as Medicare, but doing so
would exclude middle-aged adults—an important popu-
lation for this analysis, given their higher likelihood of
reporting discrimination. Since discrimination in health
care was measured from a single self-reported item, we
are guarded in the reliability of the measure of discrimi-
nation. Few studies have prospective designs assessing
discrimination in health care as a novel risk factor, and
we encourage future analysis with more comprehensive
scales to assess the source(s) and severity of discrimi-
nation in health care.

Because discrimination in health care was only mea-
sured at baseline for the primary analysis, we may have
missed individuals who first experienced discrimination
later in the study. We presented the limited variability in

Circ Popul Health Outcomes. 2026;19:e012661. DOI: 10.1161/CIRCOUTCOMES.1256.012661

Healthcare Discrimination and ASCVD Risk

Results From Competing Risk Model

2-year ASCVD
Unadjusted SHR (95% ClI)

5-year ASCVD | 10-year ASCVD

Discrimination in | 1.49 1.28 1.21

health care (1.20-1.86) (1.06-1.44) (1.07-1.36)
Unadjusted SHR, excluding individuals with prior ASCVD (95% CI)

Discrimination in | 1.53 1.22 1.23

health care (1.15-2.02) (1.00-1.48) (1.07-1.42)
Adjusted SHR (95% CI)

Discrimination in | 1.41 1.18 1.16

health care (1.13-1.76) (1.00-1.37) (1.02-1.31)
Adjusted SHR, excluding individuals with prior ASCVD (95% CI)

Discrimination in | 1.47 1.18 1.20

health care (1.11-1.94) (0.97-1.43) (1.04-1.39)

Estimates based on models with inverse propensity score weighting. ASCVD
indicates atherosclerotic cardiovascular disease; and SHR, subdistribution hazard
ratio.

responses after baseline and presented a shorter follow-
up interval (2 years), medium-term interval (5 years), and
long-term follow-up interval (10 years) to assess the risk
of discrimination. The fact that digerimination was associ-
ated with greater risk both shofflyjéftar baseline and over
the longer term supports the robustness and potential
clinical relevance of this factor. Furthermore, the consis-
tency of the findings after assessing the full follow-up
period with time-varying covariates (including discrimina-
tion) further underscores the significance of discrimina-
tion as a risk-factor.

Finally, it isimportant to_reiterate that our measure of
discrimination lacked specific attribution and should not
be over-interpreted as a single specific lived experience.
The differential exposure to discrimination observed
across racial subgroups did not align with the subgroup
that most consistently demonstrated a significant asso-
ciation between discrimination and nonfatal ASCVD
(White adults). This discrepancy aligns with prior research
suggesting that for Black adults, high awareness of sys-
temic racism may buffer the negative health effects of
interpersonal discrimination because such treatment
is anticipated and managed through protective coping
strategies.®® In contrast, for groups where discrimination
is less prevalent, such experiences may be unexpected
and thus more consequential. Future studies should cap-
ture both more granular participant sociodemographic
characteristics as well as attribution for discrimination
to identify mechanisms that underlie the association we
identified.

Discrimination in health care is both a potential short-
term and long-term cardiovascular risk factor for middle-
aged and older adults. Although clinical metrics are
essential for evaluating quality of care, nonclini-
cal patient-reported experiences, such as perceived
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Impact of Discrimination in Healthcare on Non-Fatal ASCVD Risk
Subgroup Comparison by Sex, Race, and Ethnicity
Model Type B Unadjusted @ Adjusted
2-Year Follow-Up
i i & i
Black Men (n=1,101) X ; = S
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Y oa 1.60 .
White Women (n=6,876) P =5 ¢ . —
5-Year Follow-Up
. g .
Black Men (n=1,101) : s F -
| O —
Black Women (n=1,942) | : = - !
103 .
Hispanic Men (n= 746) “ ;-
Hispanic Women (n=1,067) ; : i - ¢ i :
. H 1 iz
White Men (n=5,310) i) = "
' 1.29
2 1 ——
White Women (n=6,876) v o .
10-Year Follow-Up
i o8l i
Black Men (n=1,101) P - i
: pralll T
Black Women (n=1,942) ] -— :'
. 1 142 =
Hispanic Men (n= 746) ) i .‘ e
N - :
Hispanic Women (n=1,067) e 5 . '
. i 1 i9
White Men (n=5,310) D 1|5 = |
White Women (n=6,876) l—i—.—il. 1
0.25 0.5 1 2 4
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Figure 2. Forest plots of hazard ratio (HR) for discrimination in healthcare derived from Cox proportional hazard models.
Estimates based on models with inverse probability weighting. Adjusted models include covariates. Green denotes statistically significant

values. ASCVD indicates atherosclerotic cardiovascular disease.

discrimination, provide critical insight into cardiovascular
risk and care equity.

ARTICLE INFORMATION
Received August 11, 2025; accepted April 9, 2026.

Affiliations

Department of Population Health Sciences, Duke University School of Medicine,
Durham, NC (MD.G, E.C.O, AB, MED.,). Division of Cardiology, Department of
Medicine, University of Texas Southwestern, Dallas (AM.N.). Department of Health,
Behavior, and Society, Johns Hopkins Bloomberg School of Public Health, Balti-
more, MD (RJ.T.). Johns Hopkins Alzheimer’s Disease Resource Center for Minority

Circ Popul Health Outcomes. 2026;19:e012661. DOI: 10.1161/CIRCOUTCOMES.1256.012661

Aging Research, Johns Hopkins Bloomberg School of Public Health, Baltimore, MD
(RJ.T). Department of Sociology, Duke University, Durham, NC (M.E.D.).

Acknowledgments

This work was presented at the 2025 American Heart Association Scientific Ses-
sions.

Sources of Funding

Research reported in this publication was supported by the National Institute on
Aging of the National Institutes of Health (FO9AG088695, PI: Dr Green). The
content is solely the responsibility of the authors and does not necessarily repre-
sent the official views of the National Institutes of Health.

Disclosures
None.

June 2026 9



920z ‘T A2\ uo Ag Blo'sfeulnofeye//:dny woly papeojumoqd

Green et al

Supplemental Material

Figure S1
Tables S1-S12

REFERENCES

1.

Circ Popul Health Outcomes. 2026;19:e012661. DOI: 10.1161/CIRCOUTCOMES.1256.012661

. Borrell

. Brewer

. Lawrence WR,

Sorkin DH, Ngo-Metzger Q, De Alba |. Racial/ethnic discrimination in health
care: impact on perceived quality of care. J Gen Intern Med. 2010;25:390—
396. doi: 10.1007/s11606-010-1257-5

. Mays VM, Jones AL, Delany-Brumsey A, Coles C, Cochran SD. Perceived

discrimination in health care and mental health/substance abuse treat-
ment among blacks, Latinos, and whites. Med Care. 2017;55:173-181.
doi: 10.1097/MLR.0000000000000638

. Benjamins MR, Middleton M. Perceived discrimination in medical settings

and perceived quality of care: a population-based study in Chicago. PLoS
One. 2019;14:¢02156976. doi: 10.1371/journal.pone.0215976

. Van Houtven CH, Voils Cl, Oddone EZ, Weinfurt KP, Friedman JY,

Schulman KA, Bosworth HB. Perceived discrimination and reported delay of
pharmacy prescriptions and medical tests. J Gen Intern Med. 2005;20:578—
5883. doi: 10.1111/}.1625-1497.2005.0123.x

. Benjamins MR, Whitman S. Relationships between discrimination in health

care and health care outcomes among four race/ethnic groups. J Behav
Med. 2014;37:402-413. doi: 10.1007/s10865-013-9496-7

. Peek ME, Wagner J, Tang H, Baker DC, Chin MH. Self-reported

racial discrimination in health care and diabetes outcomes. Med Care.
2011;49:618-625. doi: 10.1097/MLR.0Ob013e318215d925

Major B, Dover TL. Attributions to discrimination: antecedents and conse-
quences. In: Handbook of prejudice, stereotyping, and discrimination. Psy-
chology Press; 2015:213-239

. Green MD, Yang Q, Xu H, Dhingra R, Farmer HR, Thorpe RJ Jr,

Dupre ME. Impact of discrimination in healthcare on patterns of doctor
visits over time. Innov Aging. 2025;9:2025.2004. 2014.25325800. doi:
10.1093/geroni/igaf122.1656

. BenJ, Cormack D, Harris R, Paradies Y.Racism and health service utilisation:

a systematic review and meta-analysis. PLoS One. '2017;12:e0189900.
doi: 10.1371/journal.pone.0189900

. Martin SS, Aday AW, Almarzooq ZI, Anderson CA, Arora P, Avery CL,

Baker-Smith CM, Barone Gibbs B, Beaton AZ, Boehme AK, et al; on behalf
of the American Heart Association-Council on"Epidemiology and Pre-
vention Statistics Committee and Stroke Statistics Subcommittee. 2024
Heart disease and stroke statistics: a report of US and global data from
the American Heart Association. Circulation. 2024;149:e347-e913. doi:
10.1161/c¢ir.0000000000001209

. Imoisili OE, Chung A, Tong X, Hayes DK, Loustalot F. Prevalence of

stroke - behavioral risk' factor surveillance system, United States,
2011-2022. MMWR Morb Mortal Wkly Rep. 2024;73:449-455. doi:
10.156585/mmwrmm7320a1

. Salari N, Morddarvanjoghi F, Abdolmaleki A, Rasoulpoor S, Khaleghi AA,

Hezarkhani LA, Shohaimi S, Mohammadi M. The global prevalence of myo-
cardial infarction: a systematic review and meta-analysis. BMC Cardiovasc
Disord. 2023;23:206. doi: 10.1186/512872-023-03231-w

. Mohebi R, Chen C, Ibrahim NE, McCarthy CP, Gaggin HK, Singer DE,

Hyle EP, Wasfy JH, Januzzi JL. Cardiovascular disease projections in the
United States based on the 2020 census estimates. JACC. 2022:80:565—
578. doi: 10.1016/jjacc.2022.05.033

. Bidgoli MJ, Wang H, Macander C, Gregg A. Perceived discrimination

in health care settings and care delays in patients with diabetes and
hypertension. JAMA Netw Open. 2025;8:¢250046-e250046. doi:
10.1001/jamanetworkopen.2025.0046

LN, Castor D. Benefits of patient-clinician communica-
tion for timely health care visits in patients perceiving discrimi-
nation. JAMA Netw Open. 2025;8:e2500563-e2500563. doi:
10.1001/jamanetworkopen.2025.0053

LC, Cooper LA. Race, discrimination, and cardio-
vascular disease. Virtual Mentor. 2014;16:455-460. doi:
10.1001/virtualmentor.2014.16.06.stas2-1406

Panza GA, Puhl RM, Taylor BA, Zaleski AL, Livingston J, Pescatello LS.
Links between discrimination and cardiovascular health among socially
stigmatized groups: a systematic review. PLoS One. 2019;14:e0217623.
doi: 10.1371/journal.pone.0217623

Jones GS, Johnson JA Ferrell KP,
Johnson JN, Shiels MS, Diez Roux AV, Forde AT. Discrimination experi-
ences and all-cause and cardiovascular mortality: multi-ethnic study of

20.

21.

22.

23.

24,

25.

26.

27.

28.

29,

30.

31.

32.

33.

34.

35.

36.

Healthcare Discrimination and ASCVD Risk

atherosclerosis. Circ Cardiovasc Qual Outcomes. 2023;16:e009697. doi:
10.1161/CIRCOUTCOMES.122.009697

. MoodyDLB,PantescoEJ,Novruz A, TchangalovaN,Sadler RC, White Whilby K,

Ashe J, Gee GC, Hill LK, Waldstein SR. Multilevel racism and discrimination
and cardiovascular disease and related biopsychosocial mechanisms: an
integrated scoping and literature review and future research agenda. Curr
Cardiol Rep. 2025;27:91. doi: 10.1007/s11886-025-02238-3
Agbonlahor O, Dedarnett N, Hart JL, Bhatnagar A, MclLeish AC,
Walker KL. Racial/Ethnic discrimination and cardiometabolic diseases: a
systematic review. J Racial Ethn Health Disparities. 2024;11:783-807. doi:
10.1007/540615-023-015661-1

Udo T, Grilo CM. Cardiovascular disease and perceived weight, racial, and
gender discrimination in U.S. adults. J Psychosom Res. 2017;100:83-88.
doi: 10.1016/jjpsychores.2017.07.007

Health and Retirement Study. RAND HRS longitudinal file (V1), RAND HRS
2020 fat file (E2A), RAND HRS 2018 fat file (V2B), RAND HRS 2016
fat file (V2C), RAND HRS 2014 fat file (V2B), RAND HRS 2012 fat file
(V3A), RAND HRS 2010 fat file (V6A), RAND HRS 2008 fat file (V3A).
Produced and distributed by the University of Michigan with funding from
the National Institute on Aging (grant number NIA U01AG009740). 2024
Health and Retirement Study (HRS): a longitudinal study of health, retire-
ment, and aging. National Institute on Aging. Accessed 4/17/2022. http://
hrsonline.isr.umich.edu/

Crimmins E, Faul J, Kim JK, Guyer H, Langa K, Ofstedal MB, Sonnega A,
Wallace R, Weir D. Documentation of biomarkers in the 2006 and 2008
Health and Retirement Study. Survey Research Center University of Michi-
gan. 2013. Accessed April 10, 2026. https://hrs.isrumich.edu/sites/
default/files/biblio/ Biomarker2006and2008_0.pdf

Goff DC, Lloyd-Jones DM, Bennett G, Cﬁgdy S, D’agostino RB, Gibbons R,
Greenland P, Lackland DT, Levy D, @ We’il«:rctidnet al. 2013 ACC/AHA
Guideline on the assessment of ¢ vaseularrisk: a report of the
American College of Cardiology/American Heart Association task force
on practice guidelines. J Am Coll Cardiol 2014;63:2935-2959. doi:
10.1016/jjacc.2013.11.005

Williams DR, Yu Y, Jackson | JS, Anderson NB. Racial differ-
ences in__physical and ‘mental 'health: Socio-economic status,
stress and discrimination. J Health Psychol. 1997;2:335-351. doi:
10.1177/13569105639700200305

Nguyen TT, Vable AM, Glymour MM, Nuru-Jeter A. Trends for reported
discrimination” in.-health care.in “a- national sample of older adults
with chronic conditions. J Gen Intern Med. 2018;33:291-297. doi:
10.1007/s11606-017-4209-5

Wang VH-C, Cuevas AG, Osokpo OH, Chang JE, Zhang D, Hu A, Yun J,
Lee A Du S, Williams DR, et al. Discrimination in'medical settings across
populations: evidence from the all of us research program. Am J Prev Med.
2024,67:568-580. doi:-10.1016/].amepre.2024.06.018

Green MD, Farmer HR, Xu H, Dhingra R, Yang Q, Thorpe RJ, Glover LM,
Dupre ME. Factors associated with perceived discrimination in healthcare
among United States middle-aged and older adults. J Gen Intern Med.
2026;41:1010-1019. doi: 10.1007/s11606-025-09796-w
Akinmolayemi O, Sun Y, McClelland RL, Bancks MP, Post WS, Szklo M,
Qu W, Heckbert SR, Shea S. Racial disparities in incident and recurrent
cardiovascular events: the multi-ethnic study of atherosclerosis. Am J Epi-
demiol. 2025;194:2144-2149. doi: 10.1093/aje/kwae399

Abramson CM, Hashemi M, Sdnchez-Jankowski M. Perceived discrimina-
tion in U.S. healthcare: charting the effects of key social characteristics
within and across racial groups. Prev Med Rep. 2015;2:615-621. doi:
10.1016/j.pmedr.2015.07.006

Emsley R Lunt M, Pickles A Dunn G. Implementing double-
robust estimators of causal effects. Stata J 2008;8:334-353. doi:
10.1177/15636867x0800800302

Li F, Li F Propensity score weighting for causal inference with
multiple treatments. Ann Appl Stat 2019;13:2389-2415. doi:
10.1214/19-a0as1282

Forde AT, Crookes DM, Suglia SF, Demmer RT. The weathering hypothesis
as an explanation for racial disparities in health: a systematic review. Ann
Epidemiol. 2019;33:1-18.e3. doi: 10.1016/j.annepidem.2019.02.011
Gaston SA, Forde AT, Green M, Sandler DP, Jackson CL. Racial and eth-
nic discrimination and hypertension by educational attainment among
a cohort of US women. JAMA Netw Open. 2023;6:2344707. doi:
10.1001/jamanetworkopen.2023.44707

Huang Y-C, Kurian A, Han G, Wilson K. Perceived discrimination in medical
care settings on Alc Data from the all of us program. Health Educ Behav.
2025;62:673-680. doi: 10.1177/10901981251340650

June 2026 10


http://hrsonline.isr.umich.edu/
http://hrsonline.isr.umich.edu/
https://hrs.isr.umich.edu/sites/default/files/biblio/Biomarker2006and2008_0.pdf
https://hrs.isr.umich.edu/sites/default/files/biblio/Biomarker2006and2008_0.pdf

920z ‘T A2\ uo Ag Blo'sfeulnofeye//:dny woly papeojumoqd

Green et al

37.

38.

39.

40.

41,

42.

43.

44,

45,

46.

47.

48.

Circ Popul Health Outcomes. 2026;19:e012661. DOI: 10.1161/CIRCOUTCOMES.1256.012661

Nguyen TT, Vable AM, Maria Glymour M, Allen AM. Discrimination in health
care and biomarkers of cardiometabolic risk in U.S. adults. SSM — Popul
Health. 2019;7:100306. doi: 10.1016/.ssmph.2018.10.006

Nong P, Raj M, Creary M, Kardia SLR, Platt JE. Patient-reported experiences
of discrimination in the US health care system. JAMA Netw Open. 2020;3:e20
29650-e2029650. doi: 10.1001/jamanetworkopen.2020.29650

Albert MA, Williams DR. Invited commentary: discrimination--An emerg-
ing target for reducing risk of cardiovascular disease? Am J Epidemiol.
2011;173:1240-1243. doi: 10.1093/aje/kwqb14

Farmer HR, Ambroise AZ, Green MD, Dupre ME. Everyday discrimination and
age-related trajectories of blood pressure among Black and White middle-aged
and older adults. Stigma Health. 2024;9:471-481. doi: 10.1037/sah0000524
Lewis TT, Williams DR, Tamene M, Clark CR. Self-reported experiences
of discrimination and cardiovascular disease. Curr Cardiovasc Risk Rep.
2014,8:365. doi: 10.1007/512170-013-0365-2

Bey GS, Person SD, Kiefe C. Gendered race and setting matter: sources of
complexity in the relationships between reported interpersonal discrimina-
tion and cardiovascular health in the CARDIA study. J Racial Ethn Health
Disparities. 2020;7:687-697. doi: 10.1007/s40615-020-00699-6
Homan P, Brown TH, King B. Structural intersectionality as a new direction
for health disparities research. J Health Soc Behav. 2021,;62:350-370. doi:
10.1177/00221465211032947

Bey GS, Jesdale B, Forrester S, Person SD, Kiefe C. Intersectional effects
of racial and gender discrimination on cardiovascular health vary among
black and white women and men in the CARDIA study. SSM Popul Health.
2019;8:100446. doi: 10.1016/j.ssmph.2019.100446

Xiao Z, Lee J, Olson B, Zeng L, Wu A. Black and Asian American percep-
tions and experiences of racism in healthcare contexts: consequences and
solutions from qualitative data. J Hum Behav Soc Environ. 2024,;35:85-99.
doi: 10.1080/10911359.2023.2285006

Cogburn CD, Abdou C, Jackson JS. Race and nonrace-specific attribu-
tions of discrimination: implications for major depressive disorder among
African American, Black Caribbean, and White adults. Am J Orthopsychiatry.
2022;92:711-719. doi: 10.1037/0rt0000620

Harnois CE. What do we measure when we measure perceptions
of everyday discrimination? Soc "Sci Med. = 2022;292:114609. doi:
10.1016/j.socscimed.2021.114609

Chae DH, Nuru-Jeter AM, Lincoln KD, Jacob Arriola KR. Racial discrimina-
tion, mood disorders, and cardiovascular disease among Black Americans.
Ann Epidemiol.2012;22:104-111.doi: 10.1016/j.annepidem.201 1.10.009

49,

50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

Healthcare Discrimination and ASCVD Risk

Cook SH, Wood EP, Stein JH, McClelland RLD. Smoking, and cardiovas-
cular disease risk: a moderated mediation analysis with MESA. J Am Heart
Assoc. 2024;13:e0326569. doi: 10.1161/JAHA.123.032659

Cuevas AG, Ho T, Rodgers J, DeNufrio D, Alley L, Allen J, Williams DR.
Developmental timing of initial racial discrimination exposure is associ-
ated with cardiovascular health conditions in adulthood. Ethn Health.
2021,26:949-962. doi: 10.1080/13557858.2019.1613517

D'Anna LH, Stevens GD, Malotte CK, Tsai K-Y. Does health care setting
matter in reports of discrimination? J Ambul Care Manage. 2010;33:314~
327. doi: 10.1097/JAC.0b013e31811517fb

Doty M, Horstman C, Shah A, Ayo-Vaughan M, Zephyrin L. How discrimina-
tion in health care affects older Americans, and what health systems and
providers can do: the commonwealth fund. 2022

Brown TH, Homan P, Ray V. Advancing the scientific study of structural
racism: concepts, measures, and methods. Annu Rev Sociol. 2025;51:43—
65. doi: 10.1146/annurev-soc-090924-021305

Brown TH, Homan P. The future of social determinants of health: look-
ing upstream to structural drivers. Milbank Q. 2023;101:36-60. doi:
10.1111/1468-0009.12641

Ofstedal MB, Weir DR. Recruitment and retention of minority participants
in the health and retirement study. Gerontologist 2011;561:58-20. doi:
10.1093/geront/gnq100

Pearte CA, Furberg CD, OMeara ES, Psaty BM, Kuller L,
Powe NR, Manolio T. Characteristics and baseline clinical predictors of
future fatal versus nonfatal coronary heart disease events in older adults:
the Cardiovascular Health Study. Circulation. 2006;113:2177-2185. doi:
10.1161/CIRCULATIONAHA.105.610352

Kermanshahchi J, Kao AS, Ellberg CC, Duran E, Criqui MH,
Shapiro MD, Bhatia HS. First presentation of atherosclerotic cardio-
vascular disease in previously‘\; hz::&fadividuals: the multi-ethnic
study of atherosclerosis. Prog C: vasedisn2025;92:1563-158. doi:
10.1016/j.pcad.2025.05.004

Skajaa N, Adelborg K, Horvath-Puhé E, Rothman KJ,
Henderson VW, Thygesen LC, Serensen HT. Risks of stroke recur-
rence and mortality after first and recurrent strokes in Denmark: a
nationwide ' registry. study. Neurology. 2022;98:¢329-e342. doi:
10.1212/WNL.0000000000013118

Greer TM, Brondolo E, Brown P. Systemic racism moderates effects of
provider racial biases on adherence to hypertension treatment for African
Americans. Health Psychol. 2014;33:35-42. doi: 10.1037/a0032777

June 2026 11



	Association Between Discrimination in Health Care and ASCVD Among Middle-Aged and Older Adults in the United States
	Methods
	Sample
	Data Availability
	Human Subjects Research Approval
	Nonfatal ASCVD Outcome
	Discrimination in Health Care
	Covariates
	Analysis

	Results
	Characteristics of Participants
	Association Between Discrimination in Health Care and ASCVD
	Subgroup Differences

	Discussion
	Limitations
	Conclusions

	ARTICLE INFORMATION
	Affiliations
	Acknowledgments
	Sources of Funding
	Disclosures
	Supplemental Material

	References


