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Overview
Provide a brief overview of the proposal including the nature of the problem to be addressed, scientific
relevance, objectives/aims, research question/hypotheses, and methods/analytical plan (<250 words):

Cardiovascular disease (CVD) is the leading cause of mortality among our nation’s African American (AA)
population (1, 2). It is well known that socioeconomic status (SES) and psychosocial risk factors
(depression, stress, discrimination, hostility) have been linked to increased risk of CVD among AAs (3, 4),
while positive psychosocial resources (optimism) have been associated with a reduction in CVD risk (5, 6).
Dispositional optimism is a general expectation of positive future events, and has been found to be
associated with positive health outcomes (5). Little research has investigated the association of positive
psychosocial factors with cardiovascular health (CVH) in a large sample of AA, an at-risk population for
CVD. In light of this gap, the aim of this research is to examine the association of optimism [6-item Life
Orientation Test-Revised (LOT-R) scale] with CVH as measured by the American Heart Association (AHA)
Life’s Simple 7™ (LS7) components [cigarette smoking, physical activity, diet, body mass index (BMI), blood
pressure, cholesterol, glucose] and total summed score classified as poor, intermediate and ideal. We
hypothesize that optimism will be positively associated with LS7 components and total LS7 score. The
terms LS7 and CVH will be used interchangeably throughout this proposal. Using Poisson regression, we
will estimate the association of levels of optimism (low, medium, high) with prevalence ratios (PR, 95%
confidence-Cl) of baseline individual LS7 components. Using multinomial logistic regression, we will
estimate the association of optimism with the odds ratios (OR, 95% Cl) of total LS7 score, classified as
intermediate (vs. poor) and ideal (vs. poor) among AAs in the Jackson Heart Study (JHS).

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

CVD is the leading cause of morbidity and mortality among the nation’s total population, and AAs have
higher rates of CVD and related risk factors than their white counterparts (7). This racial disparity is in part
due to differences in risk factors such as hypertension, diabetes, and smoking, which are greater among
AAs than Whites (1). Negative psychosocial factors (depression, stress, discrimination, and hostility) have
also been linked with risk of CVD and related risk factors (8). Research also suggests that positive
psychosocial resources or markers of resilience (optimism, social support) have been associated with a
reduction in CVD risk among AAs, and protective of various health outcomes (9). Findings have shown that
optimistic persons, compared to those who report a pessimistic outlook, report better psychical
functioning (10) and are less likely to be hospitalized following coronary artery bypass surgery (11).
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Numerous reports have focused on the extent to which positive psychological well-being is associated with
reduced risk of negative health outcomes or markers of biological dysfunction (e.g., CVD risk, pain).
However, few studies have examined the association of optimism with positive health outcomes or
markers of biological functioning. Two notable studies have accomplished this. First, Boehm et al.,
examined the cross-sectional associations of optimism with serum antioxidants (carotenoids and Vitamin
E) in a sample of 982 majority white (93.3%) and non-white men and women (34 to 84 years old) from the
Midlife in the United States (MIDUS) study. They found that optimism was positively associated with
greater concentrations of one group of antioxidants (carotenoids), but it was not associated with Vitamin E
(12). Another study using the Multi-Ethnic Study of Atherosclerosis (MESA) data examined the cross-
sectional associations of optimism with LS7 in a multi-ethnic sample (28% AA; n=1,842). This study found
that baseline dispositional optimism was positively associated with CVH, with the most optimistic
participants displaying twice the odds of ideal health than those who were least optimistic (13).

These reports have shown that optimism is an important predictor of positive health indicators. However,
they have included relatively small AA samples, a single total optimism measure, and a cross-sectional
design. In light of these gaps, our proposed research will expand upon this work by examining: (1) a larger
cohort of socioeconomically heterogeneous AAs (n=5306), where variations in the effect of optimism on
CVH may be apparent; (2) the total 6-item LOT-R optimism scale as well as the two components of the
total scale —the three positively worded items (optimism) and the three negatively worded items
(pessimism) in order to make comparisons with previous work and examine the independent effects of
optimism and pessimism on CVH in AAs; and (3) the associations of optimism with cross-sectional and
longitudinal changes in CVH in order to ascertain whether baseline optimism is associated with
improvements in LS7 over time — between exams 1 (2000-2004) and 3 (2009-2013). The current study is
important because, like the aforementioned studies, it will examine the associations of optimism on
positive definitions of health that indicate the “presence of restorative processes rather than the absence
of deteriorative processes” (13). A focus on positive health metrics may help determine the degree to
which a marker for positive psychological well-being in a large sample of AAs may be related to optimal
health outcomes. This may indicate which interventions should be targeted to improve the health of AAs
and indirectly reduce the risk of CVD in a high-risk subpopulation.

Research Hypothesis

a. Higher levels of optimism will be positively associated with individual CVH metrics

b. Higher levels of optimism will be positively associated with the total CVH score

c. Higher levels of optimism will be associated with positive changes in total CVH scores over time

Inclusions/Exclusions: All complete data on CVH metrics and optimism data. Exclusions include
participants with missing data on all main variables of interest (optimism, CVH metrics), participants who
reported CVD at baseline.

Data

Outcomes. 1) Individual LS7 metrics (cigarette smoking, physical activity, diet, BMI, blood pressure,
cholesterol, glucose); 2) continuous total LS7 score (range 0-14); 3) total LS7 score classified as poor,
intermediate and ideal (table 1) (14), and 4) changes in continuous LS7 scores between exams 1 and 3.
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Table 1.  American Heart Association 2020 Strategic Impact Goals Definition of Poor, Intermediate, and Ideal Cardiovascular Health
for Each Goal/Metric for Adults =20 Years of Age

Definitions

Cardiovascular Health Goals/Mefrics Poor Intermediate Ideal
Current smoking Yes Former, quit =12 mo previously Never or quit =12 mo previously
Body mass index, kg/m? =300 25.0-299 =25.0
Physical activity level None 1-149 min/wk moderate intensity, 1-74 mi/wk =150 min/wk moderate intensity, =75

vigorous intensity, 1149 min/wk min/wk vigorous intensity, or =150

moderate +vigorous* min/wk moderate +vigorous*

Healthy Diet Score componentst 0 2-3 4-5
Total cholesterol, mg/dL =240 200239 or treated to goal <2200 untreated
Blood pressure, mm Hg SBP =140 or DBP =90 SBP 120-139, DBP 8089, or treated to goal <<120/<<80 untreated
Fasting blood glucose, mg/dL =126 100125 or treated to goal =100 untreated

Predictors. The Life Orientation Test-Revised (LOT-R) was completed at the first annual follow-up interview
(2000-2004) and used to measure dispositional optimism. The LOT-R is a 6-item scale that was self-
administered to participants that ranges from 6 (least optimistic) to 24 (most optimistic). Participants
responded to 3 positively worded items (e.g., “I'm always optimistic about my future”) and 3 negatively
worded items (e.g., “If something can wrong for me, it will”). In the total optimism score, the three
positively-worded items will be reversed coded before adding all six items so that a higher score would
indicate higher optimism. The total optimism score will be classified into tertiles (low, medium, high) to
assess for threshold effects, and measured as a continuous variable in standard deviation (SD) units. We
will also separately measure optimism (SD units) or the three positively worded items, and pessimism (SD
units) or the three negatively worded items in order to make comparisons with previous work that have
examined 6-item total optimism, 3-item optimism and 3-item pessimism.

Covariates include age (continuous), sex (male=1, female=0), education, income, marital status (divorced,
married, never been married, separated, widowed), insurance status (1=insured; O=not insured) and
depressive symptoms. Hostility will also be considered as a psychosocial confounder since it is not highly
collinear with depressive symptoms. Education will be classified as less than high school (ref), high school
graduate to some college, or college graduate and above. Income will be classified as poor, lower-middle,
upper-middle, and affluent. We will also adjust for psychosocial ill-being as measured by depressive
symptoms using the 20-item Centers for Epidemiologic Studies Depression Scale (15). Participants were
asked about their mood over the past week, responding to such items as: | was bothered by things that
usually don’t bother me, and how often they felt this way. Item ratings ranged from O (rarely or none of the
time) to 3 (most or all of the time). This scale ranged from 0 to 60. Higher scores reflect greater levels of
depressive symptoms. Internal consistency was high (0=0.82).

Statistical Analysis Plan and Methods
Include power calculations, if necessary.

Analysis plan. Sample descriptive statistics will be assessed by the total sample and sex (table 1). Sex
differences will be assessed using chi-square or ANOVA tests for categorical and continuous variables,
respectively. Sample descriptive statistics will also be examined by levels of optimism and individual LS7
metrics and total LS7 score (table 2). Differences by level of optimism will be measured using chi-square or
ANOVA tests for categorical and continuous variables, respectively.
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The following analyses will be performed: 1) The association of levels of optimism (and optimism in SD
units) with individual LS7 metrics will be examined using Poisson regression analysis to estimate
prevalence ratios (PR, 95% confidence interval-Cl), where the outcome equals 1=ideal versus O=poor
(referent). 2) The association of levels of optimism (levels and SD units) with continuous total CVH score
using ordinary least squares (OLS) regression will estimate the mean differences (standard errors-SE) of
total LS7 scores by optimism. 3) The association of optimism (levels and SD units) with categories of total
CVH [poor (referent), intermediate and ideal] will be examined using multinomial logistic regression
analysis to estimate the odds ratios (OR, 95% Cl) of intermediate (versus poor) and ideal (versus poor)
CVH. 4) Finally, the association of baseline optimism levels (and SD units) with changes in LS7 scores
between exams 1 and 3 will be examined using multivariable linear regression analysis to estimate mean
difference (SE) in changes over time; changes will also be estimated by observing the change in
classification poor to poor, poor to ideal, ideal to poor, and ideal to ideal over time.

Hierarchical covariate adjustment will be performed in all regression analysis. Model 1 will adjust for
optimism. Model 2 will adjust model 1 plus age, sex, education, income, marital status, and insurance
status. Model 3 will adjust for model 2 plus depressive symptoms. We will test for effect modification by
age, sex and education. All reported p-values will correspond to two-tailed tests and were significant at the
0.05 level. Analyses will be performed using Stata, version 14.0 (College Station, TX).

Secondary analysis will separately examine the association of optimism (3 positively worded items) and
pessimism (3 negatively worded items) in SD units with the total CVH score using multivariable OLS
regression analysis to estimate mean difference (SE) in optimism and pessimism, respectively. The
association of optimism and pessimism with CVH categories will also be examined using multinomial
logistic regression analysis to estimate the odds ratios (OR, 95% Cl) of intermediate (versus poor) and ideal
(versus poor) CVH. Hierarchical covariate adjustment will be performed in all regression analysis. Model 1
will adjust for optimism. Model 2 will adjust for model 1 plus age, sex, education, income, marital status,
and insurance status. Model 3 will adjust for model 2 plus pessimism (in optimism-only model) and
optimism (in pessimism-only model).
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