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Elevated serum selectins are expressed in the endothelium at high concentration at sites of
inflammation (Ley, 2003) and they have been associated with diseases such as metabolic syndrome
(Lee et al., 2019), Coronary heart disease (Bielinski et al., 2015), atherosclerosis (Silva et al., 2017),
type 2 diabetes (Qiu et al., 2019), and others. Also, there is and increase risk for cardiovascular
disease with high endothelial inflammation (Hadi et al., 2005). The two selectins of interest were
collected at Exam 3 and they are E- and P-selectin. E-selectin is expressed on endothelial cells, but
its expression is controlled by pro-inflammatory cytokines (Silva et al., 2017). P-selectin is
constitutively expressed on platelets and endothelial cells and following a pro-inflammatory stimulus,
P-selectin is translocated to the surface to aid in immune function (Silva et al., 2017). E- and P-
selectin are useful biomarkers for endothelial inflammation and platelet activation.

The objectives of this study are: To determine the association between perceived discrimination and
incident stroke and all-cause mortality and 2) To determine whether the association between
perceived discrimination and stroke is mediated by selectins. We hypothesize that incident stroke will
be higher in participants with elevated perceived discrimination at Exam 3 and this will be mediated
by endothelial inflammation by higher levels of selectins. Additionally, we hypothesize that individuals
with elevated selectins will have an earlier age of mortality. Kaplan-Meier methods will be used to
calculate the cumulative incidence of first stroke (and survival curves for mortality) by levels of
selectins.

5. Background/Rationale
Please include discussion on relevance of African Americans to the proposed topic (<1000

words).

According to a recent report from the American Heart Association after adjusting for age, Blacks in
the US have the highest prevalence of hypertension out of any group in the world. These numbers
show there is an alarming prevalence of hypertension at 45% for Black males and 46.3% for Black
females (Benjamin et al., 2018). African Americans have increased prevalence of endothelial
dysfunction and part of this is due to a low bioavailability of the vasodilator Nitric Oxide (Kalinowski et
al., 2004). This disparity in endothelial dysfunction may cause an increase in blood pressure which
will lead to greater morbidity and earlier mortality.

In 2016, African Americans had 1.2 times greater age-adjusted all-cause death rates than Non-
Hispanic Whites and had 1.7 times greater age-adjusted all-cause death rates than Hispanics (Xu et
al., 2018). Disparities in biological risks may explain racial disparities in the rates of stroke and
mortality. African Americans also had higher age-adjusted death rates for hypertension (2.2 times
greater), diabetes (2.0 times greater), and stroke (1.4 times greater) when compared to Non-Hispanic
Whites (Xu et al., 2018). However, fewer studies focus on psychosocial determinates of selectins,
stroke and mortality among an African American cohort.

Cell adhesion molecules (CAMSs) are proteins that act as a dynamic reversable adhesive molecules
that bring different cells in contact with other cell types (Schmidt et al., 2016). Selectins belong to this
family of CAMs and are expressed on platelets, leukocytes, and endothelial cells. The purpose of
selectins is to bring leukocytes in contact with the endothelium. This interaction is essential for
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leukocytes to be guided to the site of insult to allow for an inflammatory response and ultimately
repair the damaged endothelium. However, if homeostatic levels of inflammation on the endothelium
are indefinitely elevated then this hints at dysregulation on the endothelium and will lead to greater
morbidity. E-selectin is expressed on endothelial cells, but its translation is regulated by pro-
inflammatory cytokines (Silva et al., 2017). P-selectin is constitutively expressed on platelets and
endothelial cells and following a pro-inflammatory stimulus, P-selectin is translocated to the surface to
aid in immune function (Silva et al., 2017). After platelets are activated and begin aggregation, they
have an established role in the etiology of thrombosis and atherosclerosis (del Zoppo, 1998). E-
selectin is a pure indicator of endothelial disfunction because it is solely expressed on endothelial
cells, and endothelial dysfunction leads to greater morbidity. Therefore, high concentrations of
circulating E- and P-selectins indicate specifically that there is endothelial dysfunction and/or platelet
activation. In one case-control study, both E- and P-selectin were found to be significantly elevated
during the acute phase of first-ever ischemic stroke patients (Cherian et al., 2003).

There is a wealth of literature that perceived discrimination tends to predict adverse disease
outcomes in studies of mental health, physical health, and health behaviors (Williams et al., 2008). It
has been hypothesized that there may be a casual pathway where discrimination may be mediated
by markers of inflammation which leads to greater morbidity. In the MIDUS (1&2) studies chronic
discrimination led to higher serum E-selectin, thus hinting at a role of discrimination leading to
morbidity mediated by endothelial inflammation (Friedman et al., 2009). This finding is worth
investigating in a population that is more diverse, because the MIDUS (1&2) studies were made up of
93% white participants. The relationship between P-selectin and perceived discirmination has not yet
been investigated in the literature. Using the JHS dataset, we can ask this question for E- and P-
selectin in a large population entirely consisting of African American participants.

Below shows our hypothesis in a causal scheme of how high everyday discrimination recorded at
Exam 3 will lead to higher circulating selectins, thus leading to higher incident stroke.

S b Circulating Selectins
Discrimination = g Incident Stroke
Exam 3
Exam 3

Research Hypothesis

Hypotheses:
1. Greater perceived everyday discrimination will be associated with a higher risk of incident
stroke at exam 3
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2. Circulating selectins will mediate the association between perceived everyday discrimination
and incident stroke

7. Inclusions/Exclusions

Inclusions: Individuals who have complete data on perceived everyday discrimination at exam 3, E-
selectin at exam 3, and P-selectin at exam 3.

Exclusions: Individuals who do not have these measurements taken at exam 3 will be excluded.

8. Define measurements include their codes and how they are described in the code book
a. Dependent/Outcomes

a. Surveillance forms
I. C13STRC1 (Cohort Stroke Abstraction Form)
ii. C13SDXAL1 (Stroke Final Diagnosis Form)
iii. C13JSTAL (JHS Cohort Stroke Abstraction Form)
Iv. C13DERV1 (Cohort Surveillance Stroke Derived Data)

b. Independent Variable

i. Perceived everyday discrimination using the JHS Discrimination Scale at Exam 3
(Everyday discrimination scale).

1. The variable “dailyDiscr” in JHS is a continuous variable with mean (###).

c. Mediating variables:

i. E-selectin at Exam 3 in JHS is a continuous variable “eSelectin” with mean (43.79 ng/mL).
ii. P-selectin at Exam 3 in JHS is a continuous variable “pSelectin” with mean (33.53 ng/mL).

d. Covariates
Socio/demographic

i. Age (age in years) at Exam 3
ii.  Sex (participant sex) at Exam 3
iii.  Type of Health Insurance at Exam 3
iv.  Family Income Classification at Exams 3
v. Education Attainment Categorization at Exam 3

Health behaviors

i.  Alcohol Consumption (alcohol drinking in the past 12 months) at Exam 3
ii.  Weekly Alcohol Consumption at Exam 3
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iii.  Current Smoker (indication of participant’s current cigarette smoking status) at Exam 3
iv.  Ever Smoker (indication of whether the participant has ever smoked cigarettes) at Exam
3

Clinical factors
i. Body Mass Index (kg/m”2) at Exam 3
ii.  Waist Circumference (cm) at Exam 3
iii.  Obesity BMI Categorization by AHA at Exam 3
iv.  Statin Medication Status at Exam 3
v. JNC Blood Pressure Classification at Exam 3
vi. Diabetes Categorization at Exam 3
vii.  Fasting LDL Cholesterol Level (mg/dL) at Exam 3
viii.  Atrial Fibrillation at Exam 3
ix.  Stroke History at Exam 3

9. Statistical Analysis Plan and Methods

Statistical analysis will include descriptive statistics to characterize demographics, health behaviors,
and clinical covariates. Either Chi Squared or ANOVA analysis will be used for descriptive statistics
wherever appropriate. Cox proportional hazards models will be used to examine the association
between perceived discrimination with incident stroke. Models will be constructed sequentially to
examine changes in the hazard ratios (HRs). The purpose of using all these nested models because
the risk factors of stroke can be a few. This allows us to incrementally control for variables (Khan et
al., 2016).

Model 1 will test the unadjusted association between daily discrimination and incident stroke.

Model 2 will be adjusted for sociodemographic variables.

Model 3 will include model 2 variables and health behavior variables

Model 4 will include model 3 and clinical variables

Mediation analysis to test whether circulating selectins are mediators in the relationship between
everyday discrimination and incident stroke will be conducted using the Baron and Kenny approach.

Hypothesis 1. Greater perceived discrimination will be associated with a higher risk of
incident stroke.

a. Everyday discrimination will be evaluated among participants. We will estimate the
prevalence ratios of stroke by discrimination, and adjusted for age, gender,
socioeconomic status, previous stroke history and other risk factors. Poisson
regression will be used to estimate prevalence ratios of stroke by discrimination
before and after adjustment for covariates. Trend tests will be conducted by
including categories of discrimination as ordinal variables. Similar analyses were
conducted using discrimination measures as continuous variables. We will also test
for interactions between discrimination and age and SES. All tests will be 2-tailed,
and a P value<0.05 will be considered statistically significant.

Hypothesis 2: Selectins will mediate the association between perceived discrimination and
incident stroke.

b. Everyday discrimination will be evaluated among participants. We will estimate the
prevalence ratios of stroke by discrimination, and adjusted for age, gender,
socioeconomic status, previous stroke history and other risk factors. Poisson
regression will be used to estimate prevalence ratios of stroke by discrimination
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before and after adjustment for covariates. Trend tests will be conducted by
including categories of discrimination as ordinal variables. Similar analyses were
conducted using discrimination measures as continuous variables. We will also test
for interactions between discrimination and age and SES. All tests will be 2-tailed,
and a P value<0.05 will be considered statistically significant.
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