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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): 
 
Goal-striving stress (GSS), the stress related to upward mobility, captures the negative impact of socioeconomic and 

life stressors that influence goal achievement, which subsequently decreases self-efficacy, life satisfaction, and subjective 
well-being.1 Research has reported significant associations of GSS with poor mental health2,3, lower self-reported physical 
health, prevalent hypertension,4 and chronic kidney disease.5 In previous studies, African Americans reported higher 
aspirations but greater discrepancies between aspirations and achievement than their white counterparts 3. African 
Americans who strive for upward mobility may experience higher GSS, which could be in the pathway between exposure 
to stress and chronic illness.5 Studies have demonstrated significant associations between psychosocial stress and chronic 
disease, but there are no studies that have examined the association of GSS with prevalent and incident cardiovascular 
disease (CVD). We propose to investigate the association of GSS with prevalent and incident CVD [coronary heart disease 
(CHD), stroke, and heart failure (HF)] using participants from the Jackson Heart Study (JHS), which consists of a large 
socioeconomically heterogeneous sample of African Americans. We will also test for effect modification by age, sex, and 
SES. We hypothesize that GSS will be associated with a greater prevalence and new cases of CVD. 

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

Although traditional risk factors contribute to CVD disparities, research has also found that psychosocial stressors 
contribute to CVD risk.6,7 One mechanism by which stress induces cardiovascular dysfunction is the activation of the 
sympathetic adrenal medullary (SAM) and hypothalamic adrenocortical (HPA) system.8 Another mechanism includes 
coping with stress through engaging in unhealthy behaviors such as smoking, unhealthy eating, and alcohol consumption.9 
African Americans experience multiple stressors (e.g. racial discrimination, social disadvantage, and psychological 
stress),10,11 which may contribute to the higher prevalence and risk of CVD. GSS is an understudied stressor that may be 
important in the etiology of CVD. GSS is defined as “the discrepancy between aspiration and achievement, weighted by 
the subjective probability of success, and the level of disappointment experienced if goals are not reached.”1 GSS 
encompasses characteristics of chronic stress, in that, it is continuous and often embedded in daily activities, especially 
those related to upward mobility.12 Many African Americans strive for upward mobility, but face challenges that create 
tension between their goals and actual achievement. For example, African Americans with college degrees are more likely 
to be unemployed when compared to their White counterparts, and African American households are more likely to have 
lower amounts of wealth despite having the same family income as Whites.12 Although increasing upward mobility among 
African Americans has been suggested as a technique to decrease health disparities, structural and system barriers create 
challenges that result in stress and sustains racial disparities.13,14 

Previous studies have reported associations of GSS with poor mental health and self-reported physical health among 
African Americans.1,2,3 A recent study conducted by Sellers et al.3 found that GSS was associated with a greater odds of 
hypertension, greater BMI, and a higher count of physical health problems among all African Americans, white Americans, 
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and Caribbean Blacks. Although there were no differences in GSS scores for the three groups, Caribbean Blacks were more 
likely to report physical health problems if they reported high GSS when compared to African Americans and Whites. Cain 
et al.5 found a significant association between GSS and higher prevalent CKD among participants in the JHS after 
adjustment for demographics, health behaviors, risk factors, and global stress. No study has examined the association 
between GSS and cardiovascular outcomes among African Americans.  

We propose to investigate the association of GSS with prevalent and incident CVD events (stroke, HF, CHD) in the JHS. 
To our knowledge, this will be the first study to investigate the association between GSS and prevalent and incident CVD 
in African Americans. We hypothesize that GSS will be positively associated with CVD endpoints and that there will be 
effect modification by age, sex, and SES. 

Research Hypothesis 
 
Hypothesis 1: GSS will be positively associated with prevalent CVD (stroke, CHD, HF) at baseline. 
Hypothesis 2: GSS will be positively associated with CVD incidence (stroke, CHD, HF) after exam 1 (surveillance). 
Hypothesis 2a: Effect modification by age, sex, and SES will occur for prevalent and incident analysis. 
 
Predictor 

a. GSS (measured at exam 1) - difference between “aspiration” (10-point scale) and “achievement” (10-
point scale), weighted by one’s “disappointment” if the goal was not achieved the following year 
[(aspiration – achievement) X importance of goal]. 

i. Participants were asked to imagine a ladder consisting of 10 possible steps, where the tenth 
step represented the best possible way of life and the first step represented the worst possible 
way of life for the participant. Then participants were asked to describe the step number where 
they are now (achievement), and the step they would like to be by the following year 
(aspirations). Participants were then asked how disappointed they would be if they found out 
they could never reach their aspiration step (very disappointed, fairly disappointed, slightly 
disappointed, not at all disappointed). A summed GSS score will be obtained, which will be 
categorized into tertiles (low, medium, and high). We will also measure GSS in SD units. 

 
2. Outcomes 

a. Prevalent CVD: assessed at exam 1 and based on self-reported CVD, CHD, Stroke, and HF  
b. Incident CVD: measured after exam 1; based on surveillance data 2005- 2014 

i. CHD: definite or probable hospitalized myocardial infarction or fatal CHD (or cardiac procedure). 
Classification of definite or probable MI was based on combinations of chest pain symptoms, 
ECG changes, and cardiac enzyme levels 

ii. Stroke: definite or probable stroke from neuroimaging studies and autopsy based on 
classification from the National Survey of Stroke. The minimum criterion for a definite or 
probable stroke was sudden or rapid onset of neurological symptoms lasting for more than 24 
hours or leading to death. 

iii. HF: first occurrence (after 2005) of either inpatient or outpatient diagnosis of International 
Classification of Diseases, Ninth Revision (ICD-9) code 428 and/or an underlying cause of death 
code of 150, radiographic findings similar with CHF or increased venous pressure >16, or dilated 
ventricle/left ventricular function <40% by echo/multiple gated acquisition, or autopsy finding of 
pulmonary edema 

 
3. Covariates (measured at baseline) 

a. Demographics- age, sex 
b. SES: income, education 
c. Health Behaviors: American Heart Association Life’s Simple 7 (LS7) measures of physical activity, 

smoking, and nutrition (ideal vs. non-ideal), and alcohol intake 
d. Psychosocial factors/confounders:  
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i. Everyday discrimination- adopted from the Williams’ everyday discrimination scale and The 
scale includes questions such as, “How often on a day to day basis do you have the following 
experiences ‘treated with less courtesy and...less respect...people act as if...you are 
dishonest...you are threatened.’ The sum of the items will be calculated as a continuous score. 

e. Risk factors  
i. Hypertension: baseline systolic blood pressure (SBP) ≥ 140 mm Hg and diastolic blood pressure 

(DBP)  ≥ 90 mm Hg, taking antihypertensive medications, or answering “yes” to “Have you ever 
been told by a physician that you had high blood pressure?” 

ii. Obesity: BMI ≥ 25 kg/m2 
iii. Diabetes: fasting glucose ≥ 126 mg/dL or HbA1c ≥ 6.5% or use of diabetic medication (actual or 

self-reported) within 2 weeks prior to the clinic visit 
iv. High Cholesterol: total cholesterol level of 200 mg/dL or greater 

 
4. Inclusions/Exclusions 

Inclusion Criteria- All participants from Exam 1 are eligible for prevalent analyses. 
Those free of CVD at baseline will be used for incident analyses. 
Exclusion Criteria: Missing data. For missing data on income, a missing category will be added and/or imputations 
will be used to avoid bias (vs. listwise deletions) 

 
5. Statistical Analysis Plan and Methods 

Include power calculations, if necessary. 
 Descriptive statistics will show baseline characteristics by sex using chi-square tests for categorical variables and 
the Kruskal-Wallis tests for the non-parametric continuous variables. The prevalence of CVD outcomes (stroke, CHD, and 
HF) will be examined by GSS tertiles (low, moderate, and high) using chi-square tests. We will also stratify by sex, if the 
results show significant sex interactions.  
 If the prevalence of CVD is above 10%, we will use multivariable Poisson regression analysis to estimate associations 
of GSS with prevalent CVD (stroke, CHD, and HF), where prevalence ratios (PR, 95% confidence interval-CI) will estimate 
the relative prevalence of CVD. If the prevalence of CVD is below or at 10%, we will use logistic regression to estimate odds 
ratios (OR 95% CI). Cox proportional hazards regression will estimate associations of GSS levels with incident CVD events 
through 2013, where hazard ratios (HR, 95% confidence interval-CI) will estimate the risk of stroke, CHD and HF. The 
proportional hazards assumption will be checked for each model, and a non-proportional hazards approach will be used 
for models in which the proportionality assumption was violated. Age, sex, and education interactions will be tested.  

Regression models for prevalent and incident CVD will be as follows: model 1 will adjust for age and sex; model 2 will 
adjust for model 1 plus income and education; model 3 will adjust for model 2 plus physical activity, smoking status, and 
nutrition; model 4 will adjust for model 3 plus hypertension, diabetes, obesity, and cholesterol; model 5 will adjust for 
model 4 plus discrimination/and or global stress. An additional model (model 6) will adjust for model 5 using a competing 
risk approach where mortality and lost to follow-up will be treated as competing risks of incident CVD events. 
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