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3. 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): 
 
The Global Burden of Disease study suggests that hypertension accounts for more deaths from 
cardiovascular disease (CVD) than any other risk factor.  The prevalence of hypertension is high among 
African Americans and a high percentage of CVD events among African Americans can be attributed to 
hypertension.  US national estimates suggest that the decline in CVD mortality that has been occurring 
since the 1950s has slowed in recent years. For example, an analysis of the Centers for Disease Control and 
Prevention Wide-Ranging Online Data for Epidemiologic Research (WONDER) found that the decline in 
age-adjusted CVD mortality rates decreased from 8.3 fewer CVD deaths per 100,000 population per year 
between 1999 and 2010 to 1.8 fewer CVD deaths per 100,000 population per year between 2010 and 
2017. Additionally, mortality due to hypertension increased over this time period.  However, data are not 
available in CDC Wonder to ascertain whether a decline in CVD or mortality occurred among individuals 
with hypertension. The aim of this study is to determine changes in the rate of incident CVD events and 
mortality between 2000 and 2016 among African Americans with hypertension using data from the 
Jackson Heart Study. Participants’ hypertension status and covariates will be updated at each study visit.  
For each calendar year from 2000 to 2016, we will calculate the age-adjusted and age-stratified incidence 
of CVD, all-cause and CVD mortality, and heart failure (from 2005 to 2016) for participants with and 
without hypertension, separately.   

 
 

4. Background/Rationale 
Please include discussion on relevance of African Americans to the proposed topic (<600 words). 

Hypertension is the leading risk factor for CVD, and it has been estimated that over 30% of CVD deaths in 
U.S. men and women would be prevented by the elimination of hypertension.1,2 In recent years, mortality 
due to hypertension has increased. Between 2006 and 2016, the death rate attributable to hypertension 
increased 18.0%.3  During the same time, the number of deaths attributable to hypertension increased 
46.3%. Compared to whites, African Americans experience greater burdens from both hypertension and 
CVD. The prevalence of hypertension is higher in African Americans than in whites.3 African Americans also 
have higher rates of incident CVD, CVD mortality, and hypertension-related mortality.3 
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CVD mortality in the US has been declining since the 1950s.4 However, recent national estimates suggest 
that the decline in CVD mortality has slowed.5-7 A study by Shah et. al., using data from the Centers for 
Disease Control and Prevention WONDER reported that the decline in age-adjusted CVD mortality rates 
decreased from 8.3 fewer deaths per 100,000 population per year from 1999 to 2010 to 1.8 fewer deaths 
per 100,000 population per year between 2010 and 2017.5 Similarly, in an analysis of data from the US 
National Vital Statistic System, Ma et. al., reported that the annual age-adjusted decline in mortality from 
heart disease decreased from 3.9% a year from 2000 to 2010 to 1.4% a year from 2010 to 2013.7 
 
National studies reporting trends in CVD have not examined whether a decline in CVD mortality has 
occurred among individuals with hypertension. Investigating CVD mortality over time in the context of 
hypertension status would help clarify whether the progress made towards national goals of increasing 
hypertension awareness, treatment, and control have translated into improved cardiovascular outcomes. 
The purpose of the proposed study is to determine the age-adjusted and age-stratified incidence of CVD, 
all-cause and CVD mortality, and heart failure over time among African Americans with hypertension. For 
comparison, we will also calculate the age-adjusted and age-stratified rates for African Americans without 
hypertension.  To do so, we will analyze data from the Jackson Heart Study.  
 
 

5. Research Hypothesis 
 
Aim 1: Determine the change in the age-adjusted rate of incident CVD events for each year from 2000 to 
2016 among participants with and without hypertension. Hypothesis 1: After age-adjustment, the 
incidence of CVD will decline between 2000 and 2016 among participants with and without hypertension 
with no evidence of a change in the rate of decline over time. 
 
Aim 2: Determine the change in the age-adjusted rate of all-cause and CVD mortality for each year from 
2000 to 2016 among participants with and without hypertension. Hypothesis 2: The age-adjusted rates of 
all-cause and CVD mortality will decline between 2000 and 2016 among participants with and without 
hypertension with no evidence of a change in the rate of decline over time. 
 
Aim 3: Determine the change in the age-adjusted rate of incident heart failure for each year from 2005 to 
2016 among participants with and without hypertension. Hypothesis 4: The age-adjusted rate of incident 
heart failure will decline between 2005 and 2016 among participants with and without hypertension with 
no evidence of a change in the rate of decline over time.   
 

6. Inclusions/Exclusions 
 
Analyses will include JHS participants who: 
(1) Have complete data on systolic blood pressure, diastolic blood pressure, and self-reported 

antihypertensive medication use at visit 1. 
(2) Have follow-up for CVD, mortality, or heart failure events. 

 
For the outcome of incident CVD events, we will exclude individuals with a history of CHD or stroke at 
baseline. For the outcome of incident heart failure events, we will exclude individuals with a history of 
heart failure at the start of heart failure follow-up (January 1, 2005).  
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7. Statistical Analysis Plan and Methods 
Include power calculations, if necessary. 

 
Definitions: The outcomes of interest are incident CVD events, all-cause and CVD mortality, and incident 
heart failure. We will define CVD as a composite outcome of coronary heart disease (CHD) and stroke. CHD 
will included non-fatal myocardial infarction, CHD death or sudden cardiac death.  CVD mortality will be 
defined as fatal CHD, fatal stroke, or sudden cardiac death. For the main analysis, which are described 
below, we will consider participants to have hypertension if they have a systolic blood pressure ≥ 140 mm 
Hg, a diastolic blood pressure ≥ 90 mm Hg, or self-report taking antihypertensive medication. In a 
secondary analysis, we will define hypertension according to the 2017 American College of 
Cardiology/American Heart Association BP guideline, systolic blood pressure ≥ 130 mm Hg, diastolic blood 
pressure ≥ 80 mm Hg, or self-reported antihypertensive medication use. 
 
We will determine how many outcome events occurred in each calendar year from 2000 to 2016, if the 
number of events is low (n<20 in any calendar year), we will pool together calendar years into two-year or 
three-year periods, to achieve a sufficient sample size to provide stable estimates. 
 
We will calculate the means with standard deviations or percentages for characteristics of participants 
with and without hypertension, separately, in each calendar year from 2000 to 2016.  For participants with 
and without hypertension, we will calculate the age-adjusted rates of incident CVD events, all-cause 
mortality and CVD mortality, separately, for each calendar year from 2000 to 2016.  Participants’ 
hypertension status and covariates will be updated at each study visit they attend.  Age will be updated for 
each calendar year.  For example, if someone completed study visits in 2002, 2007 and 2011, they would 
contribute person-time at risk from the date of their study visit in 2002 through the date of their study visit 
in 2007 based on their hypertension status in 2002. Then, they will contribute follow-up time at risk from 
their study visit date in 2007 through their visit in 2011 in the hypertension category based on their 
hypertension status in 2007.  Then, they would contribute person-time at risk from the date of their 2011 
study visit through December 31, 2016 based on their hypertension status at their 2011 study visit. If a 
participant does not attend a study visit, their hypertension status will be carried forward from the last 
visit they attended. Participants will contribute follow-up time at risk from the date of their baseline study 
visit through the occurrence of an event, death or dropping out of the study.  As follow-up for heart failure 
in the JHS did not begin until January 1, 2005, we will calculate the age-adjusted rate of incident heart 
failure for each calendar year from 2005 through 2016. We will use the direct method of age-adjustment, 
standardizing the study population to the baseline age-distribution in the JHS. We will use the following 
age-categories for the standardization:  20-44, 45-54, 55-64, and 65+.  In addition to calculating age-
standardized rates, we will calculate age-stratified rates of each outcome for each calendar year under 
study.  Next, the proportion of all events (incident CVD, CVD and all-cause mortality and incident heart 
failure, separately) that occurred among participants with hypertension will be calculated for each 
calendar year.  Rate ratios for each outcome comparing participants with and without hypertension will be 
determined within each calendar year of follow-up.  Rate ratios will be calculated using Poisson regression 
with robust standard errors and will be performed in models with age adjustment and after adjustment for 
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age, race, sex, education, household income, body mass index, cigarette smoking, physical activity, 
albuminuria, estimated glomerular filtration rate and diabetes. 
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