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Objective: This study examined the interactive relations of experienced interpersonal discrimination, sex, and reli-
gious affiliation with pulse wave velocity (PWV), a noninvasive measure of arterial stiffness and indicator of sub-
clinical cardiovascular disease (CVD) prognostic for clinical CVD. Method: We used multivariable linear
regression analyses with cross-sectional data from 797 African American midlife adults in the Healthy Aging in
Neighborhoods of Diversity Across the Life Span study in Baltimore, Maryland, to examine the interactive relations
of both linear and quadratic discrimination, religious affiliation status, and sex with PWV in models adjusted for age
and poverty status. Results: Findings revealed a significant three-way interaction of Discrimination” x Religious
Affiliation Status x Sex with PWV (B =0.004, SE = 0.001, p =.004). Simple effect analyses showed a U-
shape relation for only religiously affiliated men (B = 0.001, SE = 0.001, p = .008). Both lower and higher levels
of discrimination were related to higher PWV. No such relations emerged among unaffiliated men or women.
Findings remained robust after sensitivity analyses adjusted for depressive symptoms, cigarette use, obesity, marital
status, hypertension, Type 2 diabetes, CVD medical history, cholesterol, lipid-lowering medication use, systolic
blood pressure, and heart rate. Conclusion: Religiously affiliated African American men who reported the lowest
and highest experienced discrimination showed a heightened risk for subclinical CVD. Having a religious identity
might either play a role in suppressing men’s unwanted memories of discrimination or increase men’s susceptibility
to and salience of mistreatment, which might manifest in adverse cardiovascular health outcomes.

Public Significance Statement
The current study offers that religious affiliation may play an important role in uncovering nuances
across racial health disparities. Findings suggest that for African American men, having a religious affil-
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iation may affect how discrimination is linked with poorer cardiovascular health.
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Interpersonal discrimination is an established chronic stressor impli-
cated in underlying cardiovascular disease (CVD) risk for African
American (AA) adults. Compared to other racial and ethnic groups
in the United States, AA adults (men usually more so than women)
report more perceived discrimination based on their race and have
these experiences in everyday settings or interactions (Beatty Moody
etal., 2021; National Public Radio et al., 2017). Higher levels of inter-
personal discrimination have been linked with multiple CVD risk fac-
tors and subclinical CVD markers, indicating poorer health (Cardel et
al., 2021; Dunlay et al., 2017; Forde et al., 2020).

Subclinical CVDs, like arterial stiffening, are symptomless precur-
sors that strongly predict risk for future clinical CVD events (Chen
et al., 2017; Singh et al., 2018). Arterial stiffness is the loss of elas-
ticity in the arterial wall lining and is a key sign of arterial aging
(Newman, 2003; Pewowaruk et al., 2022). Pulse wave velocity
(PWV) is a noninvasive measure of arterial performance that captures
blood pressure (BP) wave flow through the circulatory system and is a
reliable prognostic marker for CVD morbidity and mortality (Kouis
et al., 2020). Compared to White adults, AA adults are more likely to
have stiffer arteries, and risk for arterial stiffening occurs earlier and
progresses more rapidly (Buie et al., 2019). To date, a small body of
work has shown initial evidence that greater experienced discrimina-
tion may be related to stiffer arteries, but several questions remain.

First, most of the prior research has utilized samples not generalizable
to the United States and focused on racially appraised discrimination
(Camelo et al., 2022; Cruickshank et al., 2016). Although racism and
anti-Blackness have implications for health outcomes globally, we
were particularly interested in examining these linkages in AA adults,
for whom experienced discrimination wields a cumulative burden on
their physical health and emotional well-being (Williams et al., 2019).
‘While most reports tend to rely heavily on racially appraised unfair treat-
ment, discrimination is also multidimensional. It can target multiple
identities at once, happen in everyday situations, or have a major impact
on one’s life (S. P. Harrell, 2000). How the accumulation of such expe-
riences portends damaging health consequences remains understudied.

Second, a growing body of research has found curvilinear relations
between levels of discrimination and hemodynamic-related endpoints
(Allen et al., 2019; Everage et al., 2012). For example, in a cross-
sectional sample of AA and Latino adults, Ryan et al. (2006) found
a U-shaped relation between perceived racial discrimination and BP
levels, wherein individuals who reported no prior experiences of racial
discrimination and those reporting the most had higher systolic BP
readings. It has been hypothesized that there may be an alternate
appraisal pathway of discrimination for some persons, wherein they
might suppress unpleasant memories of being discriminated against,
though the harm is still internalized (Krieger & Sidney, 1996).

Third, prior work shows that examining intersectional perspectives is
warranted. Bromfield et al. (2020) found that more everyday discrimi-
nation was related to higher PWV values and increased arterial stiftness
for Black women, but not Black men or White adults. Although AA
men tend to report more perceived discrimination than AA women
do, AA women face unique challenges with gendered racism and sex-
ism. Intersectionality theory challenges researchers to consider how
multiple interlocking oppressive systems malign and subject certain
groups to multiple forms of discrimination concurrently (Crenshaw,
1989). Moreover, studies have shown that higher levels of perceived
discrimination were linked with worse health outcomes for AA
women but not their male or White counterparts (McKinnon et al.,
2021; Roberts et al., 2007).

Lastly, religious affiliation is an understudied yet salient identity
for many AA adults. Compared to 70% of the U.S. population,
nearly 80% of AA adults identify with a faith tradition (Mohamed
etal., 2021). Although most epidemiologic research relies on global
measures of religiosity (e.g., religious service attendance), religious
affiliation has notably been correlated with better biobehavioral out-
comes and physical health endpoints, too (Kim et al., 2015; Larson
et al., 2016). However, religion is not always helpful for everyone.
For some religious AA women and men, denominational differences
may be linked with heightened CVD risk and CVD-related comor-
bidities (Bentley-Edwards et al., 2021). Furthermore, having a reli-
gious identity might subject individuals to discrimination at work,
school, in clinical settings, or with law enforcement. Religion can
also shape racial identity and corresponding perceptions of discrim-
ination (Shelton & Emerson, 2012). Although research has shown
that devout adherence to religion has been linked with cardiovascu-
lar health benefits for AA adults (Bell et al., 2012; Brewer et al.,
2022; Bruce et al., 2022), and when faced with discrimination, reli-
gion can sometimes act as a stress-buffering resource (mitigating dis-
crimination’s adverse effects on mental and physical health
outcomes, Bierman, 2006; Hope et al., 2017; Shah, 2019), little is
known about the modifying role of religious affiliation across the
relations of perceived discrimination and CVD risk.

Thus, the current study examined both linear and nonlinear rela-
tions between experienced, multidimensional, interpersonal dis-
crimination and PWV in a sample of community-dwelling AA
midlife adults, and whether these linkages were moderated by sex
and religious affiliation status. We hypothesized that more experi-
enced discrimination would be related to higher PWV and would
be most striking among religiously affiliated AA women. Finally,
we explored if these relations withstood adjustment for relevant psy-
chosocial, biobehavioral, and biomedical factors in sensitivity anal-
yses, including depressive symptoms, history of cigarette use,
marital status, systolic BP, heart rate, medical history of prior
CVDs and comorbidities (hypertension, diabetes), total cholesterol,
and use of lipid-lowering medication.

Method
Sample and Participants

Participant data were drawn from the Healthy Aging in Neighborhoods
of Diversity Across the Life Span (HANDLS) study, an ongoing lon-
gitudinal study that examines age-related health disparities attribut-
able to race and socioeconomic status in a fixed cohort of AA and
White women and men (Evans et al., 2010), aged 30-64 years old,
from 13 neighborhoods in Baltimore City, Maryland. Eligibility for
HANDLS required that participants were able to give informed con-
sent, complete at least five measures, and provide valid photo identi-
fication. The study protocol was approved by the Institutional Review
Board at the National Institute of Environmental Health Sciences. In
addition to HANDLS parent study exclusions, participants were
excluded from the current analyses if they were diagnosed with
HIV/AIDS or self-reported medical history of stroke, dementia, mul-
tiple sclerosis, Parkinson’s disease, renal dialysis, or carotid endarter-
ectomy. Of the 1,567 AA participants who completed HANDLS
baseline data collection between 2004 and 2009, the present study’s
final sample in analyses included 797 AA women and men who
were not missing data for the current study. There were no statistical
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differences across key sociodemographic characteristics and PWV
distribution by completer status.

Measures
Sociodemographic Information

Participants reported their age (in years), annual household income
as a function of household size, and self-identified race (AA/Black).
Biological sex was noted during the physical examination and con-
firmed by chromosomal analysis (1 = women, 2 = men). Poverty status
was classified as either above or below 125% of the federal poverty
threshold line (1 = above, 2 = below). Participants endorsed their reli-
gious affiliation status (0 = unaffiliated, 1 = yes) and provided faith tra-
dition or denominational affiliation with fill-in responses, which were
cleaned and reclassified into four categories: (a) unaffiliated; (b)
Christian; (c) Catholic; (d) other (e.g., Jewish, Muslim); and (e) illegi-
ble/indecipherable, for descriptive purposes only.

Outcome Variable

To measure carotid-femoral PWV, a minimum of 10 arterial flow
waves from the right common carotid and femoral arteries were
recorded using nondirectional transcutaneous Doppler probes
(Model 810A, 9- to 10-MHz probes; Parks Medical Electronics,
Inc.) and averaged using QRS for synchronization per the established
protocol (Vaitkevicius et al., 1993). PWV was calculated as the dis-
tance traveled by the flow wave divided by the time differential (m/s).

Predictor Variable

Four interpersonal discrimination measures were included in our
multidimensional composite score: (a) frequency of social status-
based related sources of discrimination (LaVeist et al., 2003), (b) life-
time burden of discrimination (Beatty Moody et al., 2021), (c) gen-
der, and (d) racial discrimination (Krieger, 1990). The frequency of
social status-based sources of discrimination comprised 10 items ask-
ing if participants had experienced discrimination due to different
social status-based identities (gender, race, ethnicity, income, age,
religion, physical appearance, sexual orientation, health status, or dis-
ability). Higher scores indicated a greater frequency of social status-
based related sources of discrimination (Cronbach’s o= .84).
Lifetime burden of discrimination was assessed with two items:
“How much has discrimination interfered with having a full and pro-
ductive life?” “How much harder has life been because of discrimi-
nation?” Higher scores indicated more overall lifetime burden of
discrimination (Cronbach’s o= .86). Gender and racial discrimina-
tion were measured with five and six items, respectively, across var-
ious settings of discrimination (“Have you ever experienced gender
or racial discrimination: at school, when getting a job, at work,
when getting medical care, while at home, when getting housing,
and from the police or in judicial courts; Cronbach’s ao=.76 and
.81, respectively”). Higher scores indicated more gender and racial
discrimination. To reflect a singular construct representing multidi-
mensional, interpersonal discrimination, the total composite scores
for each of the four dimensions were standardized and summed.
Higher scores indicated greater perceived, multidimensional, inter-
personal discrimination. To account for negative Z scores, a constant
(¢) was added to transpose the predictor variable prior to analyses.

Psychosocial and Clinical Variables

Depressive symptoms within the past week were characterized using
the Center for Epidemiological Studies-Depression scale (Radloff,
1977). Cigarette use was dichotomized as 0 = never used and 1=
ever used. Obesity status was derived from participants’ body mass
index values and recoded as a dichotomous variable (>30 kg/m? = «
obese”). Marital status was also coded as a dichotomous variable,
0 = unmarried and 1 = married/partnered. Hypertension was defined
as resting systolic BP > 140 mmHg or diastolic BP > 90 mmHg, a
previous physician diagnosis, and/or used antihypertensive medica-
tions. Diabetes was defined as a previous physician diagnosis, use of
diabetes medications, and/or blood glucose levels >126 mg/dl
(7 mmol/l). Participants self-reported prior physician diagnoses of
CVDs (coronary artery disease, claudication, heart attack/myocardial
infarction, congestive heart failure, and atrial fibrillation). Medical his-
tory of CVDs was recoded into a binary variable (0 = no prior diag-
nosis of CVDs, 1 = any prior medical history of CVDs). Participants
indicated if a doctor had prescribed lipid-lowering medication (0 =
no treatment, 1 = treatment). Systolic BP was collected using a stan-
dard brachial artery auscultation method in the seated position, with
the participant’s palm facing up and their arm positioned at a 90°
angle. Two measures across a 5-min time interval were averaged.
Radial heart rate was measured during the physical exam. Serum levels
of total cholesterol were derived enzymatically.

Data Analytic Plan

Descriptive analyses assessed means, standard deviations, distribu-
tions, and linearity of variables. Initial data visualization revealed a pos-
itive skew for the PWYV distribution. Logarithmic data transformation
resolved the skewness. The transformed variable was used in all primary
study analyses, except for descriptive analyses and interaction plots.
Multivariable linear regression analyses examined the independent
and interactive relations of both linear and quadratic discrimination,
sex, and religious affiliation status with PWV using the Statistical
Package for the Social Sciences (SPSS) Version 27. We computed
the quadratic term for discrimination and the three-way interaction
terms for both linear and quadratic discrimination with religious affilia-
tion status and sex, and all two-way interaction effects prior to analyses
in SPSS. Analyses began with models that included up to the linear and
quadratic three-way interaction terms, two-way interaction terms, main
effects, and adjustment variables (age, poverty status). When the three-
way nonlinear interaction term was statistically significant (p < .05), the
model was retained, and analyses proceeded to examine simple slope
regressions. We recalculated all interaction terms of linear and quadratic
discrimination with dummy coded variables to represent four reference
groups per religious affiliation status and sex concurrently: (a) unaffili-
ated women, (b) affiliated women, (c) unaffiliated men, and (d) affiliated
men. We then reran multivariable linear regression analyses, whereby
the relations were retested to reflect these different groups individually.
For each set of permutations, per the respective reference group, we
identified whether the quadratic discrimination term was significant to
determine simple effects and plotted the discrimination variable against
the unstandardized predicted values for PWV in graphic illustrations.

Sensitivity Analyses

Subsequent analyses assessed the respective contributions of
depressive symptoms, cigarette use status, obesity status, marital status,
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hypertension, diabetes, medical history of CVDs, total cholesterol, use
of lipid-lowering agents, resting systolic BP, and heart rate as covari-
ates in separate models. Each sensitivity variable was entered into
the model one at a time due to concerns about reduced statistical
power. This approach allowed for determining potentially emergent
mediational influences, which may have been masked if all variables
were compared together concurrently.

Results

Participant data were drawn from 797 AA midlife adults (52.3%
women, M,,. =48.42 years old, 44.2% below poverty). Average
PWYV in the full sample was 8.15 m/s, with a range of 2.69-
20.89 m/s (Table 1). Approximately 60% of participants were reli-
giously affiliated, many identifying as either Christian or Catholic
(55.6%). A small minority identified as Jewish, Muslim, or other
faith traditions (3.5%). Seven participants’ fill-in responses were
indecipherable but were not excluded from the final analyses.
Although men reported more discrimination than women, women
were more likely to be religiously affiliated than men (ps < .05;
Table 1). Compared to unaffiliated individuals, religiously affiliated
persons reported more discrimination and were more likely to be
above the federal poverty level (ps <<.05). (Post hoc histogram
plots were produced to visualize the distribution of one item from
the multidimensional discrimination composite score that asked par-
ticipants about prior discrimination due to their religion. Most partic-
ipants reported no such experience.) Bivariate correlations of all
variables are listed in the online supplemental materials.

Findings from the primary multivariable linear regression analyses
revealed a significant three-way interaction of Discrimination” x

Table 1

Religious Affiliation Status x Sex with log-PWV, B =0.004, SE =
0.001, p=.004 (see Table 2 for full regression model results).
Simple effect analyses can be found in the online supplemental mate-
rials. The relations between quadratic discrimination and PWV were
only significant for religiously affiliated AA men, B=0.001, SE =
0.001, p =.008 (U shaped), such that lower and higher levels of dis-
crimination were linked with higher PWV (Figure 1). Simple effect
analyses for unaffiliated men and all women showed that these rela-
tions were nonsignificant (ps > .05). Sensitivity analyses showed
that these findings remained robust after adjustments for depressive
symptoms, cigarette use, obesity, marital status, hypertension, diabe-
tes, prior medical history of CVDs, total cholesterol, antilipidemic
medication use, systolic BP, and heart rate (ps > .05). For review of
all sensitivity analyses, see the online supplemental materials.

Discussion

In a sample of urban-dwelling, midlife AA adults, we found interac-
tive relations between quadratic discrimination, sex, and religious affil-
iation status with PWV. Among religiously affiliated AA men only,
those reporting the lowest and greatest levels of discrimination had
higher PWV values. No such relations were observed for AA women
or nonreligious men. Our findings remained robust after adjusting for
depressive symptoms, biobehavioral and biomedical factors, and addi-
tional hemodynamic-related influences in sensitivity analyses. To our
knowledge, ours is the first study to establish a curvilinear relationship
between a composite construct of experienced, multidimensional, inter-
personal discrimination and a measure of arterial stiffness in
community-dwelling AA adults, with observable modifying effects
by both sex and religious affiliation status concurrently.

Participant Demographic Characteristics and Descriptive Statistics for Study Variables, Differences by Sex and Religious Affiliation

Descriptive statistics for all of present study’s variables, HANDLS study (Wave 1, 2004-2009)

Total sample Women Men Religiously affiliated Unaffiliated

Variable Range (n="1797) (n=417) (n=380)  Sig. (n=478) (n=319) Sig.
Women (%) 417 (52.3) 57.9 43.9 Ak
Age (£ SD) 30-65 48.42 (9.30) 4894 (9.46)  47.85(9.10) 49.80 (8.86) 46.35 (9.56)
Below 125% federal poverty level (%) 442 444 439 39.7 50.8 wE
Depressive symptoms® (£ SD) 0-55 14.72 (10.77) 1539 (11.44) 13.99 (9.94) ** 13.74(10.42) 16.19 (11.11) w*
Ever used cigarettes (%) 67.1 58.5 76.6 *HEE 653 69.9 Ak
Obesity (%) 41.8 535 28.9 *Ek 473 335 HEE
Married (%) 41.8 345 49.7 HEE 429 40.1
Hypertension (%) 52.1 57.8 45.8 *** - 55.6 46.7 *
Diabetes mellitus (%) 16.9 18.9 14.7 16.9 16.9
History of cardiovascular diseases 15.7 16.5 14.7 17.2 13.5

(% having any)

Total cholesterol (+ SD) 68-651  185.74 (44.16) 189.46 (41.26) 181.66 (46.84) 187.85 (40.11) 182.58 (49.50)
Systolic blood pressure (+ SD) 80-176  121.58 (16.82) 122.46 (17.82) 120.62 (15.62) 122.92 (16.98) 119.58 (16.41)
Heart rate (+ SD) 42-112 72.26 (10.26)  73.06 (9.50)  71.38 (10.98) * 72.30 (10.28) 72.20 (10.24)

Lipid-lowering medication use (%) 10.9 13.2 8.4 132 7.5 *
Multidimensional discrimination 1-15.97  5.09 (3.25) 4.58 (3.17) 5.65(3.25) *** 537 (3.42) 4.67 (2.95) ok
Affiliated with religion? (%) 60.0 66.4 52.9 ok

Christian/Catholic 55.6 63.3 47.1

Other faith™® 3.5 1.7 5.5

PWV (m/s), (+ SD) 2.69-20.89  8.15 (2.06) 8.17 (1.96) 8.12 (2.16) 8.31 (2.12) 7.90 (1.93)

Note.

Significance mean differences across sex and religious affiliation status were examined with independent samples ¢ tests and chi-square tests of

independence. HANDLS study = Healthy Aging in Neighborhoods of Diversity Across the Life Span study, n=797. Sig. = significance; PWV = pulse

wave velocity.
 Center for Epidemiological Studies-Depression scale (Radloff, 1977).

bJewish, Muslim, Wiccan, and so forth.

“The remaining 0.9% of participants

reported denominations that were illegible but were still included in the present analyses.

*p< 05 FEp< Ol *%p< 00
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Table 2
Multivariable Regression Models Estimating Three-Way Interactive Relations of Multidimensional
Interpersonal Discrimination® x Religious Affiliation Status x Sex With PWV

Model predictor Unstandardized B (SE) P
Discrimination® x Religious Affiliation Status x Sex 0.004 (0.001)** .004
Discrimination® x Sex —0.001 (0.001) .168
Discrimination® x Religious Affiliation Status —0.006 (0.002)** .007
Discrimination® 0.003 (0.002) 143
Discrimination x Religious Affiliation Status x Sex —0.057 (0.017)*** <.001
Discrimination x Religious Affiliation Status 0.084 (0.026)%*** .001
Discrimination x Sex 0.022 (0.013) 101
Religious Affiliation Status x Sex 0.18 (0.044)*** <.001
Discrimination —0.037 (0.022) .088
Religious affiliation status® —0.245 (0.066)*** <.001
Sex® —0.067 (0.034) .050
Age 0.004 (0.000)*** <.001
Poverty status® —0.012 (0.007) .070

Note. PWYV = pulse wave velocity (logarithmically transformed).
 Unaffiliated adults, reference group. ° Women, reference group. ° Above 125% federal poverty level

per household income, reference group.
**p<.0l. ***p<.001.

Overall, our study’s primary findings were consistent with the
growing body of work demonstrating the potentially harmful effects
of interpersonal discrimination on arterial stiffening. Camelo et al.
(2022) found that greater experienced racial discrimination was
linked with higher PWV values among self-identified Black and
Brown Brazilian adults compared to their White counterparts.
Additionally, a prospective study of mixed-ethnic young adults in
London, United Kingdom, found that more experienced racism inde-
pendently predicted arterial stiffening among people of color (spe-
cifically Black Caribbean and African adults and Indian women
compared to White men; Cruickshank et al., 2016). Experiencing

Figure 1

discrimination can engender copious psychological and physiologi-
cal responses, such as feelings of hopelessness, vascular reactivity,
and cardiovascular pathophysiology, which can give way to acceler-
ated biological aging and stiffer arteries (Ong et al., 2017).

Our findings suggest that the risk for accelerated arterial stiffness
may be driven by the interplay between psychosocial stressors and
underlying biological and aging processes that exacerbate the risk
of developing CVDs (Sara et al., 2022). Although clinically high
cutoff values for PWV differ by age and health profiles across sub-
populations, a systematic review and meta-analysis reported that a 1
SD increase in aortic PWV was associated with 40% increased risk

Panel Figures Demonstrating Significant Quadratic Interactive Relations of Multidimensional,
Interpersonal-Level Discrimination® x Religious Affiliation Status x Sex With PWV (m/s)

12 T
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Note. PWYV = pulse wave velocity.
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of future CVD events and all-cause and CVD-related mortality
(Vlachopoulos et al., 2010). Higher values of PWV may be indica-
tive of lost elastic integrity in arterial walls and increased vascular
age, a reliable clinical assessment and measurement of arterial func-
tion, especially when compared to an individual’s chronological age
(Marshall et al., 2024). Our findings show that discrimination
remains an implicated chronic stressor in racial health disparities
that contributes to earlier onset and progression of atherosclerotic
subclinical and clinical CVD risk. Importantly, these effects are
not limited to AA adults; they appear to be generalizable to people
of color, regardless of nationality or origin.

That notwithstanding, our overall findings were incongruent with
our initial hypothesis. We originally suspected these relations would
be most evident among AA women, but this was disproven.
Although AA women carry an unequal burden of CVD risk factors
and comorbidities compared to AA men and White adults (Howard
et al., 2017), they are also less likely to report perceived discrimination
compared to AA men, despite still facing “double jeopardy” by way of
their race and sex. Our findings were inconsistent with the prior cross-
sectional report that found more everyday discrimination was linked
with higher PWV values in Black women and not Black men or
White adults (Bromfield et al., 2020). Notably, they did not test non-
linear relations or additional moderating influences of other social
identities. Furthermore, their sample comprised individuals previously
diagnosed with myocardial infarction. It is possible that for AA women
with preexisting clinical CVD, the “weathering” phenomenon—
wherein cumulative social disadvantage exacerbates biological
aging, disease severity, and physiological dysregulation (Geronimus,
1992)—might explain the inconsistencies across findings.

However, the additional consideration of religious affiliation status
to the research on experienced discrimination and CVD risk is an
important contribution. Although having a religious affiliation can
offer positive mental health, strong beliefs of self-worth and humanity,
access to social support and community, and convictions across values
or worldviews; it can also be an identity subjected to mistreatment. Our
findings showed that these relations were only prominent for religious
AA men. Both the lack and presence of cumulative, experienced dis-
crimination, across multiple dimensions and identities, appeared criti-
cally injurious to their vascular health. We persist that this work lends
to two critical applications: additional epidemiologic research on the
roles that psychosocial factors play in intraracial heterogeneity; and
that targeted interventions and health promotion programs for religious
AA men may be a necessary strategy for addressing early CVD risk.
The first address continues to be an important aspect of unveiling con-
tributors to health disparities; while the second seeks to help those with
already compromised cardiovascular health. Although religious AA
adults often turn to prayer and other religious-based coping strategies
when faced with discrimination (Hayward & Krause, 2015), religious
Black men with underlying CVD also engage their religious practices
as a form of coping, with respect to their health (Skipper, 2022). Our
findings suggest that nuances within racial groups, across health dispar-
ities and risks, continue to emerge, particularly when intersectional
identities are considered.

Indeed, there is a dearth in knowledge linking psychosocial deter-
minants of health and CVD risk for AA men. AA men face earlier
onset and more accelerated severe CVDs when compared to AA
women and White adults, even though AA women tend to carry a
higher prevalence of comorbid risk factors like hypertension and
obesity (Howard et al., 2017; Pool et al., 2017). And when compared

to their female and other racial counterparts, AA men also report
experiencing more discrimination due to their race or other identities
(size, physical appearance) and experience discrimination in regu-
larly encountered places, like at school, work, or health care-related
environments. These interactions though prove damaging for their
cardiovascular health (Bey et al., 2020). However, given the novelty
of this study and our disproven hypothesis, we postulate several sur-
mised explanations for the modifying role of religious affiliation.
First, the salience of AA men’s racial identity, and awareness of
their social susceptibilities to racial discrimination, might be intensi-
fied because of religion or in religious spaces. The Black Church as a
historical, social institution is a cornerstone in the AA community. It
has long supported the fight for racial equality. But Taylor et al.
(2004) stated that “for Black Americans, group and personal identity
is developed within an environment that is characterized by the pres-
ence of racism and discrimination, prejudice, and pejorative images
of their racial group” (p. 49). In a recent nationally representative
survey report on faith in the lives of AA adults, poll findings showed
that many Black Protestant churchgoers heard sermons about racism,
race relations, and racial inequalities within the year surrounding the
death and internationally publicized murder of George Floyd
(Mohamed et al., 2021). These same respondents, however, were
less likely to hear homilies about other forms of societal ills like sex-
ism, suggesting that racial identity and racial awareness are often
centered in Black liturgical settings, above and beyond other social
identities and issues.

Even outside of Christianity (e.g., Islam, Black Jewish communi-
ties), Black-affirming religions have been reclaiming White-dominated
theological tenets and have challenged sacred text interpretations to
inspire radical, progressive, racial empowerment through years of
enduring socially imposed suffering (Auston, 2017; Byng, 1998).
But within this collective movement is an underlying strategy and
response to a heightened awareness of recurring, race-based discrimina-
tion and violence. This can manifest as a form of “racism-related vig-
ilance” (Williams & Mohammed, 2009). Racism-related vigilance
engenders an unhealthy alertness to racism that affects underlying car-
diometabolic and vascular functioning (Hicken et al., 2013). Excessive
worry and higher levels of anxiety can exacerbate AA men’s underly-
ing accelerated aging processes, poorer sleep hygiene, hypertensive
risk, and worse health outcomes (Chae et al., 2016; Jonas, 1997).
Ferguson et al. (2023) found that in a mixed-ethnic sample of predom-
inantly Christian and Muslim Black adults, participants’ appraised
experiences of prior police harassment as both racially motivated and
religion-based discrimination, with such sentiments being strongest
among Muslims and Black adults who were either Christian or
Muslim. Because of their salient awareness of race-related mistreat-
ment, the authors conjectured that Black people might also be aware
of how their religious identities can be subjected to persecution, too.

Additionally, by considering multidimensional discrimination,
we attempted to capture the effects of cumulatively perceived, mul-
tiple discriminatory experiences that would be linked with stiffer
arteries. Importantly, our study responds to myriad calls for research-
ers to investigate the experienced discrimination as multidimen-
sional and consider Intersectionality-driven statistical methods
(Harnois et al., 2022). Discrimination is a multifaceted phenomenon
that contributes to racial health inequities, especially for individuals
who identify with more than one historically marginalized commu-
nity. Additional work is needed to understand how intraracial varia-
tions and heterogeneity may be driving disparities across vascular
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aging and CVD risk. Solely examining racially appraised mistreat-
ment can fundamentally overlook other contributions of discrimina-
tion to deleterious health consequences, even within racial groups. In
the same report on faith in the lives of AA adults, about 16% claimed
they experienced discrimination in religious settings, with some
Black Protestants and Catholics stating these instances occurred in
their own congregations, and that these happened more in predomi-
nantly White or mixed-race churches as opposed to historically
Black churches (Mohamed et al., 2021). Also, though profoundly
understudied, AA religious minorities, including Muslim and
Jewish individuals, are uniquely targeted, disrespected, and physi-
cally harassed because of their faiths. Islamophobic, antisemitic,
and xenophobic hate crimes continue to plague the United States;
the stigma against religious minorities has dire health implications
(Samari, 2016; Scheitle & Ecklund, 2020). Additional research is
needed to examine how the collective intersection of identities for
religious AA men affects their perceptions of discrimination and
its related risks for poorer cardiovascular health and CVDs.

However, our multidimensional construct did not assess aspects of
vicarious discrimination or systemic oppression. This might be partic-
ularly relevant given that our sample comprised Baltimoreans, a city
where the sociopolitical climate and lived environments have been
heavily plagued by overt and invisibilized forms of historical, struc-
tural, and institutionalized racism (e.g., housing segregation, redlining,
overpolicing and state-sanctioned violence [e.g., Freddie Gray], educa-
tional disparities, medical exploitation [e.g., Henrietta Lacks]). These
structural barriers and historical episodes further aggravate health ineq-
uities for AA families. For these reasons, interpersonal discrimination
may not fully capture the entirety of experienced social injustices.

To this end, our nonlinear findings were intriguing. Comparable
to those who reported the highest levels of perceived discrimination,
religious AA men who reported fewer or no discriminatory experi-
ences also had higher PWV values. Other research has found curvi-
linear relationships between perceived discrimination and health
outcomes or has noted unexpected inverse relations (Chae et al.,
2010), whereby no prior experiences of discrimination were linked
with poorer health. In HANDLS, Beatty Moody et al. (2019)
found nonlinear relations of perceived discrimination with age and
white matter lesion volume, a subclinical cerebrovascular risk factor
predictive of future stroke incidence, among AA adults. They noted
that compared to lower and higher levels of experienced discrimina-
tion, those who reported some discrimination showed less white
matter lesion volume among older AA adults; the effects were oppo-
site in younger adults. Additionally, among AA men from the
Jackson Heart Study, Sims et al. (2020) reported cross-sectional,
inverse relations between lifetime and everyday discrimination and
levels of high-sensitivity C-reactive protein. It is posited that while
some individuals may report little or no experiences with discrimi-
nation, they still have poorer health because they have suppressed
emotional memories in an effort to guard themselves against the
guilt, shame, or anger associated with these occurrences. However,
the adverse stress physiological responses still manifest (C. J. P.
Harrell et al., 2011). Jacob et al. (2023) noted that compared to
women, Black men were less likely to discuss discriminatory expe-
riences with their social support network and community, which in
turn can lead to poorer emotional regulation. These mechanisms
might be further exacerbated in religious AA men who acquiesce
to religious fatalistic views (i.e., what happened to me was meant
to be or divinely orchestrated).

Thus, our findings should be considered alongside some poten-
tially important limitations. First, our measure of religious affiliation
status was a single item with no additional information on salience of
religion and its impact on identity, or frequency of engagement in
religious activities. Also, due to the nature of how information was
collected on denominational affiliation, we could not pursue explor-
atory analyses to ascertain if these linkages varied within religion
(i.e., Baptists, Methodists), despite previous research demonstrating
that these differences are dynamic (Robbins et al., 2021). Moreover,
given the smaller sample size of non-Christian individuals, we were
unable to look at how these relations differ for religious minority
groups. Such data may have helped us understand even further
how discrimination targets those whose religious identities under-
write their daily activities and coping behaviors. We acknowledge
that this was a missed opportunity. Additionally, our data were cross-
sectional; we were unable to infer any temporal associations between
experienced discrimination and arterial stiffness. Future examina-
tions should assess these associations in longitudinal studies.
Lastly, because measurements of interpersonal discrimination do
not always account for other structural inequities, we were not able
to determine what other psychological and social stressors of struc-
tural or vicarious injustices might be affecting vascular aging and
subclinical CVD risk. The present study could not ascertain if partic-
ipants were previously or currently affected by other forms of social
disadvantage or disenfranchisement. Further research is needed to
examine structural determinants’ effects on CVD precursors.

Conclusion

The present study provided evidence that lower and higher levels of
experienced, multidimensional, interpersonal discrimination were
linked with increased subclinical CVD risk among religiously affiliated
AA men. PWV is a reliable physiological measure of arterial health.
Our findings further substantiate that psychosocial factors contribute
to an underlying, incremental accumulation of stress that can heighten
the risk of poorer health and future CVD with nuances emerging in
subpopulations. Population health research seeking to inform transla-
tional work should consider faith-based communities and houses of
worship as sites for strategic outreach to maximally impact and connect
with AA families. Given that the awareness of racism and forms of
maltreatment may be affecting these communities intimately, these
sacred spaces are opportunities for aimed interventions. There are
also clinical implications, too. Screening for health-related social risk
factors can help identify and prevent further exacerbation of underlying
disease susceptibilities. Health care practitioners should consider that
various exposures to discrimination, and diverse social identities,
might present with more adverse health profiles leading to subclinical
CVD outcomes and clinical CVD events.

Resumen

Objetivo: Este estudio examind las relaciones interactivas de la
discriminacién interpersonal experimentada, el sexo y la afiliacién reli-
giosa con la velocidad de la onda del pulso (PWYV, por sus siglas en
inglés), una medida no invasiva de la rigidez arterial e indicador del
pronéstico de enfermedad cardiovascular subclinica (CVD, por sus
siglas en inglés) para la CVD clinica. Métodos: Utilizamos andlisis
de regresion lineal multivariable con datos transversales de 797 adultos
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Afroamericanos (AA) de mediana edad en el estudio Envejecimiento
Saludable en Vecindarios de Diversidad a lo Largo de la Vida
(HANDLS, por sus siglas en inglés) en Baltimore, Maryland, para
examinar las relaciones interactivas de ambos lineales. y
discriminacién cuadratica, estado de afiliacion religiosa y sexo con
PWV en modelos ajustados por edad y estado de pobreza.
Resultados: 1os hallazgos revelaron una interaccion triple significativa
de discriminacién’ * estado de afiliacién religiosa * sexo con PWV
(B=10.004, SE=0.001, p=.004). Los andlisis de efectos simples
mostraron una relaciéon en forma de U sélo para hombres con
afiliacién religiosa (B=0.001, SE=0.001, p=.008). Tanto los
niveles mas bajos como los mds altos de discriminacién estaban rela-
cionados con una mayor PWV. No surgieron relaciones de este tipo
entre hombres o mujeres no afiliados. Los hallazgos se mantuvieron
solidos después de los andlisis de sensibilidad ajustados por sintomas
depresivos, consumo de cigarrillos, obesidad, estado civil,
hipertension, diabetes tipo 2, historial médico de CVD, colesterol,
uso de medicamentos para reducir los lipidos, presion arterial
sistlica y frecuencia cardiaca. Conclusion: Los hombres de AA afilia-
dos a wuna religion que informaron que experimentaron la
discriminacién mds baja y mds alta mostraron un mayor riesgo de
CVD subclinica. Tener una identidad religiosa podria desempefiar un
papel en la supresion de los recuerdos no deseados de discriminacién
de los hombres o aumentar la susceptibilidad de los hombres y la prom-
inencia del maltrato, lo que podria manifestarse en resultados adversos
para la salud cardiovascular.
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Supplementary Table 1. Pearson’s Correlations for all variables included in analyses.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1PWV? 1
2 Discrimination” 0.002 1
3 Religious affiliation status | .096** . 106** 1
4 Sex -0.014  .164%* - 138** 1
5Age 399%* 0.06 182%* -0.059 1
6 Poverty status -.088* 0.032 -.109** -0.004 -.085* 1
7 Depressive symptoms® -0.061  .163** - 111%** -0.065 - 115%* A17%% 1
8 Cigarette use 0.049 .084* -0.048 192%* .084* .074%* 0.026 1
9 Obesity 142%*% - 0.006 136%* -.248%* 0.057 - 103**  -0.004  -.100** 1
10 Marital status -0.028  -0.015 0.027 154%%* -071* - 134%*% - 083* -0.008 -0.032 1
11 Hypertension 319%* 0.02 .088* - 120%* 380%* 0.014 .073* -0.019 248%*% -0.048 1
12 History of CVDs! 0.056  .097** 0.05 -0.025 A81** A17%* 0.058 0.037 -0.002  -0.065 .186** 1
13 Total cholesterol 0.028 -0.042 0.059 -.088* .083* -0.025 -0.061 -0.038 .098**  -0.034 .118**  -0.004 1
14 Antilipidemic use A87**%  .095%* .089%* -.076* 301%* -0.036 -0.008 -0.003 JA28%*% 0 -0.035  .255%*  159**  -0.011 1
15 Systolic blood pressure 356%*%  -0.001 .097%* -0.055 290%* 0.015 0.008 0.003 224%% - -0.009  .483%*  092*%*  [127%*%  124** 1
16 Heart rate Jd61**  -0.039 0.005 -.082* -0.031 0.044 0.014 -0.035 JA30%*%  -0.037  .126%*  -0.038 0.069 0.053  0.03 1

Note. HANDLS Study = Healthy Aging in Neighborhoods of Diversity across the Life Span Study, n = 797. * p <.05. ** p < .01. *** p < .001. PWV* = Pulse Wave Velocity. Discrimination® =
Multidimensional interpersonal discrimination construct. Depressive symptoms® = Center for Epidemiological Studies-Depression scale (CES-D; Radloff, 1977). CVDs® = cardiovascular diseases.



Supplementary Table 2. Multivariable regression models estimating 3-way interactive relations of
multidimensional interpersonal discrimination®*religious affiliation status*sex with PWV:
Sensitivity analyses for depressive symptoms.

Model predictors Unstandardized B (SE)  p-value
Discrimination? x Religious affiliation status x Sex 0.004 (0.001) ** .004
Discrimination? x Sex -0.001 (0.001) .169
Discrimination? x Religious affiliation status -0.006 (0.002) ** .007
Discrimination? 0.003 (0.002) 143
Discrimination x Religious affiliation status x Sex -0.057 (0.017) #*** .001
Discrimination x Religious affiliation status 0.084 (0.026) *** .001
Discrimination x Sex 0.022 (0.013) 101
Religious affiliation status % Sex 0.179 (0.044) *** <.001
Discrimination -0.037 (0.022) .088
Religious affiliation status? -0.245 (0.066) *** <.001
Sex® -0.067 (0.034) .050
Age 0.004 (0.000) *** <.001
Poverty status® -0.012 (0.007) .070
Depressive symptoms? 0.000 (0.000) 911

Note. HANDLS Study = Healthy Aging in Neighborhoods of Diversity across the Life Span Study,
n="797.% p<.05. ** p<.01. *** p <.001. PWV = Pulse Wave Velocity (logarithmically
transformed). Religious affiliation status® = unaffiliated adults, reference group. Sex® = women,
reference group. Poverty status® = above 125% federal poverty level per household income,
reference group. Depressive symptoms? = Center for Epidemiological Studies-Depression scale
(CES-D; Radloft, 1977).



Supplementary Table 3. Multivariable regression models estimating 3-way interactive relations of
multidimensional interpersonal discrimination®*religious affiliation status*sex with PWV:
Sensitivity analyses for cigarette use.

Model predictors Unstandardized B (SE)  p-value
Discrimination? x Religious affiliation status x Sex 0.004 (0.001) ** .004
Discrimination? x Sex -0.001 (0.001) .169
Discrimination? x Religious affiliation status -0.006 (0.002) ** .007
Discrimination? 0.003 (0.002) 146
Discrimination x Religious affiliation status x Sex -0.057 (0.017) *** .001
Discrimination x Religious affiliation status 0.084 (0.026) ** .002
Discrimination x Sex 0.022 (0.013) 102
Religious affiliation status % Sex 0.180 (0.044) *** <.001
Discrimination -0.037 (0.022) .090
Religious affiliation status? -0.245 (0.066) *** <.001
Sex® -0.067 (0.034) * .049
Age 0.004 (0.000) *** <.001
Poverty status® -0.012 (0.007) .066
Cigarette use 0.003 (0.007) 714

Note. HANDLS Study = Healthy Aging in Neighborhoods of Diversity across the Life Span Study,
n="797.% p<.05. ** p<.01. *** p <.001. PWV = Pulse Wave Velocity (logarithmically
transformed). Religious affiliation status® = unaffiliated adults, reference group. Sex® = women,
reference group. Poverty status® = above 125% federal poverty level per household income,
reference group.



Supplementary Table 4. Multivariable regression models estimating 3-way interactive relations of
multidimensional interpersonal discrimination®*religious affiliation status*sex with PWV:
Sensitivity analyses for obesity.

Model predictors Unstandardized B (SE)  p-value
Discrimination? x Religious affiliation status x Sex 0.004 (0.001) ** .004
Discrimination? x Sex -0.001 (0.001) 159
Discrimination? x Religious affiliation status -0.006 (0.002) ** .007
Discrimination? 0.003 (0.002) 132
Discrimination x Religious affiliation status x Sex -0.057 (0.016) *** <.001
Discrimination x Religious affiliation status 0.084 (0.026) *** .001
Discrimination x Sex 0.023 (0.013) .089
Religious affiliation status % Sex 0.182 (0.044) *** <.001
Discrimination -0.038 (0.022) .078
Religious affiliation status? -0.249 (0.066) *** <.001
Sex® -0.062 (0.034) .065
Age 0.004 (0.000) *** <.001
Poverty status® -0.009 (0.007) 157
Obesity 0.029 (0.007) *** <.001

Note. HANDLS Study = Healthy Aging in Neighborhoods of Diversity across the Life Span Study,
n="797.% p<.05. ** p<.01. *** p <.001. PWV = Pulse Wave Velocity (logarithmically
transformed). Religious affiliation status® = unaffiliated adults, reference group. Sex® = women,
reference group. Poverty status® = above 125% federal poverty level per household income,
reference group.



Supplementary Table 5. Multivariable regression models estimating 3-way interactive relations of
multidimensional interpersonal discrimination®*religious affiliation status*sex with PWV:
Sensitivity analyses for marital status.

Model predictors Unstandardized B (SE)  p-value
Discrimination? x Religious affiliation status x Sex 0.004 (0.001) ** .004
Discrimination? x Sex -0.001 (0.001) 167
Discrimination? x Religious affiliation status -0.006 (0.002) ** .007
Discrimination? 0.003 (0.002) 144
Discrimination x Religious affiliation status x Sex -0.058 (0.017) #*** .001
Discrimination x Religious affiliation status 0.085 (0.026) *** .001
Discrimination x Sex 0.022 (0.013) .100
Religious affiliation status % Sex 0.181 (0.044) *** <.001
Discrimination -0.037 (0.022) .089
Religious affiliation status? -0.247 (0.066) *** <.001
Sex® -0.066 (0.034) .051
Age 0.004 (0.000) *** <.001
Poverty status® -0.013 (0.007) .060
Marital status? -0.004 (0.007) 515

Note. HANDLS Study = Healthy Aging in Neighborhoods of Diversity across the Life Span Study,
n="797.% p<.05. ** p<.01. *** p <.001. PWV = Pulse Wave Velocity (logarithmically
transformed). Religious affiliation status® = unaffiliated adults, reference group. Sex® = women,
reference group. Poverty status® = above 125% federal poverty level per household income,
reference group. Marital status! = single or widowed, reference group.



Supplementary Table 6. Multivariable regression models estimating 3-way interactive relations of
multidimensional interpersonal discrimination®*religious affiliation status*sex with PWV:
Sensitivity analyses for hypertensive status.

Model predictors Unstandardized B (SE)  p-value
Discrimination? x Religious affiliation status x Sex 0.004 (0.001) ** .004
Discrimination? x Sex -0.002 (0.001) 150
Discrimination? x Religious affiliation status -0.006 (0.002) ** .006
Discrimination? 0.003 (0.002) 125
Discrimination x Religious affiliation status x Sex -0.056 (0.016) *** .001
Discrimination x Religious affiliation status 0.083 (0.026) *** .001
Discrimination x Sex 0.022 (0.013) .093
Religious affiliation status % Sex 0.170 (0.043) *** <.001
Discrimination -0.038 (0.021) .078
Religious affiliation status? -0.235 (0.065) *** <.001
Sex® -0.059 (0.033) .073
Age 0.003 (0.000) *** <.001
Poverty status® -0.014 (0.007) * .031
Hypertension? 0.044 (0.007) *** <.001

Note. HANDLS Study = Healthy Aging in Neighborhoods of Diversity across the Life Span Study,
n="797.% p<.05. ** p<.01. *** p <.001. PWV = Pulse Wave Velocity (logarithmically
transformed). Religious affiliation status® = unaffiliated adults, reference group. Sex® = women,
reference group. Poverty status® = above 125% federal poverty level per household income,
reference group. Hypertension? = normotensive, reference group.



Supplementary Table 7. Multivariable regression models estimating 3-way interactive relations of
multidimensional interpersonal discrimination®*religious affiliation status*sex with PWV:
Sensitivity analyses for diabetic status.

Model predictors Unstandardized B (SE)  p-value
Discrimination? x Religious affiliation status x Sex 0.004 (0.001) ** .002
Discrimination? x Sex -0.001 (0.001) 157
Discrimination? x Religious affiliation status -0.006 (0.002) ** .005
Discrimination? 0.003 (0.002) 154
Discrimination x Religious affiliation status x Sex -0.060 (0.016) *** <.001
Discrimination x Religious affiliation status 0.088 (0.026) *** .001
Discrimination x Sex 0.023 (0.013) .083
Religious affiliation status % Sex 0.193 (0.043) *** <.001
Discrimination -0.036 (0.021) .090
Religious affiliation status? -0.261 (0.065) *** <.001
Sex® -0.070 (0.033) * .033
Age 0.004 (0.000) *** <.001
Poverty status® -0.012 (0.007) .057
Diabetes! 0.057 (0.009) *** <.001

Note. HANDLS Study = Healthy Aging in Neighborhoods of Diversity across the Life Span Study,
n="797.% p<.05. ** p<.01. *** p <.001. PWV = Pulse Wave Velocity (logarithmically
transformed). Religious affiliation status® = unaffiliated adults, reference group. Sex® = women,
reference group. Poverty status® = above 125% federal poverty level per household income,
reference group. Diabetes? = nondiabetic, reference group.



Supplementary Table 8. Multivariable regression models estimating 3-way interactive relations of
multidimensional interpersonal discrimination®*religious affiliation status*sex with PWV:
Sensitivity analyses for self-reported physician diagnoses of prior CVD(s).

Model predictors Unstandardized B (SE)  p-value
Discrimination? x Religious affiliation status x Sex 0.004 (0.001) ** .004
Discrimination? x Sex -0.001 (0.001) 172
Discrimination? x Religious affiliation status -0.006 (0.002) ** .007
Discrimination? 0.003 (0.002) 143
Discrimination x Religious affiliation status x Sex -0.057 (0.017) #*** .001
Discrimination x Religious affiliation status 0.085 (0.026) *** .001
Discrimination x Sex 0.022 (0.013) 105
Religious affiliation status x Sex 0.180 (0.044) *** <.001
Discrimination -0.037 (0.022) .089
Religious affiliation status? -0.246 (0.066) *** <.001
Sex® -0.066 (0.034) .052
Age 0.004 (0.000) *** <.001
Poverty status® -0.013 (0.007) .059
Medical history of CVDs¢ 0.004 (0.006) 463

Note. HANDLS Study = Healthy Aging in Neighborhoods of Diversity across the Life Span Study,
n="797.% p<.05. ** p<.01. *** p <.001. PWV = Pulse Wave Velocity (logarithmically
transformed). Religious affiliation status® = unaffiliated adults, reference group. Sex® = women,
reference group. Poverty status® = above 125% federal poverty level per household income,
reference group. Medical history of CVDs? = CVDs = cardiovascular diseases; no history of prior
CVDs, reference group.



Supplementary Table 9. Multivariable regression models estimating 3-way interactive relations of
multidimensional interpersonal discrimination®*religious affiliation status*sex with PWV:
Sensitivity analyses for total cholesterol.

Model predictors Unstandardized B (SE)  p-value
Discrimination? x Religious affiliation status x Sex 0.004 (0.001) ** .004
Discrimination? x Sex -0.001 (0.001) .169
Discrimination? x Religious affiliation status -0.006 (0.002) ** .007
Discrimination? 0.003 (0.002) 143
Discrimination x Religious affiliation status x Sex -0.057 (0.017) *** .001
Discrimination x Religious affiliation status 0.085 (0.026) *** .001
Discrimination x Sex 0.022 (0.013) 101
Religious affiliation status % Sex 0.180 (0.044) *** <.001
Discrimination -0.037 (0.022) .088
Religious affiliation status? -0.246 (0.066) *** <.001
Sex® -0.067 (0.034) * .049
Age 0.004 (0.000) *** <.001
Poverty status® -0.012 (0.007) .070
Total Cholesterol -1.259E-5 (0.000) .867

Note. HANDLS Study = Healthy Aging in Neighborhoods of Diversity across the Life Span Study,
n="797.% p<.05. ** p<.01. *** p <.001. PWV = Pulse Wave Velocity (logarithmically
transformed). Religious affiliation status® = unaffiliated adults, reference group. Sex® = women,
reference group. Poverty status® = above 125% federal poverty level per household income,
reference group.



Supplementary Table 10. Multivariable regression models estimating 3-way interactive relations of
multidimensional interpersonal discrimination®*religious affiliation status*sex with PWV:
Sensitivity analyses for lipid-lowering medication (antilipidemics) use.

Model predictors Unstandardized B (SE)  p-value
Discrimination? x Religious affiliation status x Sex 0.004 (0.001) ** .003
Discrimination? x Sex -0.002 (0.001) 150
Discrimination? x Religious affiliation status -0.006 (0.002) ** .004
Discrimination? 0.003 (0.002) 123
Discrimination x Religious affiliation status x Sex -0.060 (0.017) #*** <.001
Discrimination x Religious affiliation status 0.088 (0.026) *** .001
Discrimination x Sex 0.023 (0.013) .091
Religious affiliation status % Sex 0.186 (0.044) *** <.001
Discrimination -0.039 (0.022) .075
Religious affiliation status? -0.255 (0.066) *** <.001
Sex® -0.067 (0.034) * .048
Age 0.004 (0.000) *** <.001
Poverty status® -0.012 (0.007) .074
Lipid-lowering medication use! 0.026 (0.011) * .021

Note. HANDLS Study = Healthy Aging in Neighborhoods of Diversity across the Life Span Study,
n="797.% p<.05. ** p<.01. *** p <.001. PWV = Pulse Wave Velocity (logarithmically
transformed). Religious affiliation status® = unaffiliated adults, reference group. Sex® = women,
reference group. Poverty status® = above 125% federal poverty level per household income,

reference group. Lipid-lowering medication use

reference group.
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not currently using lipid-lowering medication,



Supplementary Table 11. Multivariable regression models estimating 3-way interactive relations of
multidimensional interpersonal discrimination®*religious affiliation status*sex with PWV:
Sensitivity analyses for systolic blood pressure.

Model predictors Unstandardized B (SE)  p-value
Discrimination? x Religious affiliation status x Sex 0.003 (0.001) ** .007
Discrimination? x Sex -0.001 (0.001) 194
Discrimination? x Religious affiliation status -0.005 (0.002) * 011
Discrimination? 0.002 (0.002) 197
Discrimination x Religious affiliation status x Sex -0.053 (0.016) *** .001
Discrimination x Religious affiliation status 0.079 (0.025) ** .002
Discrimination x Sex 0.021 (0.013) 105
Religious affiliation status % Sex 0.167 (0.042) *** <.001
Discrimination -0.034 (0.021) 110
Religious affiliation status? -0.235 (0.064) *** <.001
Sex® -0.064 (0.033) .051
Age 0.004 (0.000) *** <.001
Poverty status® -0.015 (0.006) * .023
Systolic blood pressure 0.002 (0.000) *** <.001

Note. HANDLS Study = Healthy Aging in Neighborhoods of Diversity across the Life Span Study,
n="797.% p<.05. ** p<.01. *** p <.001. PWV = Pulse Wave Velocity (logarithmically
transformed). Religious affiliation status® = unaffiliated adults, reference group. Sex® = women,
reference group. Poverty status® = above 125% federal poverty level per household income,
reference group.
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Supplementary Table 12. Multivariable regression models estimating 3-way interactive relations of
multidimensional interpersonal discrimination®*religious affiliation status*sex with PWV:
Sensitivity analyses for heart rate.

Model predictors Unstandardized B (SE)  p-value
Discrimination? x Religious affiliation status x Sex 0.004 (0.001) ** .003
Discrimination? x Sex -0.001 (0.001) 159
Discrimination? x Religious affiliation status -0.006 (0.002) ** .007
Discrimination? 0.003 (0.002) 142
Discrimination x Religious affiliation status x Sex -0.056 (0.016) *** .001
Discrimination x Religious affiliation status 0.081 (0.026) ** .002
Discrimination x Sex 0.020 (0.013) 125
Religious affiliation status % Sex 0.166 (0.043) *** <.001
Discrimination -0.034 (0.022) A15
Religious affiliation status? -0.224 (0.065) *** .001
Sex® -0.052 (0.033) 122
Age 0.004 (0.000) *** <.001
Poverty status® -0.013 (0.007) * .042
Heart rate 0.002 (0.000) *** <.001

Note. HANDLS Study = Healthy Aging in Neighborhoods of Diversity across the Life Span Study,
n="797.% p<.05. ** p<.01. *** p <.001. PWV = Pulse Wave Velocity (logarithmically
transformed). Religious affiliation status® = unaffiliated adults, reference group. Sex® = women,
reference group. Poverty status® = above 125% federal poverty level per household income,
reference group.
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Supplementary Table 13. Multivariable regression models estimating 3-way interactive relations of multidimensional interpersonal discrimination® x
simple slope effects per reference groups and dummy code variables.

religious affiliation status x sex with PWV. Examinin

Model 1 Model 2 Model 3 Model 4
Unaffiliated women Religious affiliated women Unaffiliated men Religiously affiliated men

Model predictors B (SE) p-value B (SE) p-value B (SE) p-value B (SE) p-value
Discrimination?® x

Religious

affiliation status x

Sex 0.004 (0.001) ** .004 | -0.004 (0.001) ** .004 | -0.004 (0.001) ** .004 | 0.004 (0.001) ** .004
Discrimination® x

Sex -0.002 (0.001) * .039 | 0.002 (0.001) * .039 | 0.002 (0.001) * .046 | -0.002 (0.001) * .046
Discrimination® x

Religious

affiliation status -0.001 (0.001) .168 | 0.002 (0.001) ** .002 | 0.001 (0.001) .168 | -0.002 (0.001) ** .002
Discrimination’ 0.001 (0.001) .166 | -0.001 (0.001) .086 | 0.000 (0.001) .634 1 0.001 (0.001) ** .008
Discrimination X

Religious

affiliation status x

Sex -0.057 (0.017) *** <.001 | 0.0057 (0.017) *** <.001 | 0.057 (0.017) *** <.001 | -0.057 (0.017) ** .001
Discrimination X

Religious

affiliation status 0.027 (0.012) * .023 | -0.027 (0.012) * .023 | -0.030 (0.012) * .010 | 0.030 (0.012) * .01
Discrimination X

Sex 0.022 (0.013) .101 | -0.035 (0.010) *** <.001 | -0.022 (0.013) .101 ] 0.035 (0.010) ***  <.001
Religious affiliation

status x Sex 0.180 (0.044) *** <.001 | -0.180 (0.044) *** <.001 | -0.180 (0.044) *** <.001 | 0.180 (0.044) *** <001
Discrimination -0.015 (0.010) 1251 0.012 (0.006) .067 | 0.007 (0.009) 457 | -0.023 (0.007) ** .002
Religious affiliation

status -0.066 (0.029) * .022 | 0.066 (0.029) * .022 | 0.114 (0.034) *** <.001 | -0.114 (0.034) ** .001
Sex -0.067 (0.034) .050 | 0.113 (0.028) *** <.001 | 0.067 (0.034) .050 | -0.113 (0.028) *** <,001
Age 0.004 (0.000) *** <.001 | 0.004 (0.000) *** <.001 | 0.004 (0.000) *** <.001 | 0.004 (0.000) ***  <.001
Poverty status -0.012 (0.007) .007 | -0.012 (0.007) .07 | -0.012 (0.007) .070 | 0.012 (0.007) .07

Note. HANDLS Study = Healthy Aging in Neighborhoods of Diversity across the Life Span Study, n = 797. * p <.05. ** p <.01. *** p <.001. PWV = Pulse
Wave Velocity (logarithmically transformed). Model 1: reference group - Unaffiliated women. Model 2: reference group - Affiliated women. Model 3: reference

group - Unaffiliated men. Model 4: reference group - Affiliated Men.
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