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4. Rationale:   
The age-adjusted incidence rates (per 100,000) for first-ever strokes are 167 for white 
males, 138 for white females, 323 for black males and 260 for black females.  Blacks 
have almost twice the risk of first-ever stroke compared with whites (1). 
Several echocardiographic parameters and findings have been associated with incident 
stroke including left ventricular mass and structure, left ventricular function, left atrial 
size, aortic valve calcification (AVC) and mitral annular calcification (MAC).  Despite 
the potential link between these echocardiographic parameters and atherosclerosis, there 
are limited data regarding the relationship between echocardiographic-derived measures 
and incident stroke in African Americans.  Though the mechanism is not well 
understood, each of these parameters has been shown to be a potential marker for 
atherosclerosis and cardiovascular events.  Recently, Fox et al. and Taylor et al. have 
reported that in the ARIC Jackson cohort, the presence of MAC and AVC respectively 



incur a significant risk for coronary events (2,3).  Left ventricular mass index and left 
ventricular diastolic function based on echocardiographic early-to-late mitral velocity 
ratio have also been shown to be risks for all-cause mortality in the ARIC cohort (4,5). 
Additionally, Framingham and other investigators have found that valvular calcification 
and left ventricular mass are significantly associated with incident stroke (6). Similarly, 
MAC and other forms of cardiac calcification have been associated with an increased risk 
of stroke and congestive heart failure in other, predominantly white non-Hispanic, 
populations (7-12). To the best of our knowledge, however, there very limited if any 
existing data on how each of these echocardiographic parameters relate to incident stroke 
in a population-based cohort of African Americans. 
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5. Main Hypothesis/Study Questions: 
Are echocardographic derived left ventricular mass and structure, systolic/diastolic 
function, left atrial size and valvular calcification independent predictors for incident 
stroke in African Americans?  



  
  
6. Design and analysis (study design, inclusion/exclusion, outcome and other 
variables of interest with specific reference to the time of their collection, summary 
of data analysis, and any anticipated methodologic limitations or challenges if 
present).  
Study population will include African-American participants of the ARIC Jackson cohort 
who have undergone 2D and M-mode echocardiographic exams (N=2,445) at visit 3.    
Exclusions: subjects with severe valvular disease on echocardiography, poor quality 
echocardiograms, or missing LV measurements, and subjects with prevalent CHD and 
TIA/stroke (history of TIA/stroke prior to visit 3).  
Demographic variables will include age and gender.  
Clinical variables that will need to be adjusted for in the Cox proportional hazard model 
include HDL/total cholesterol, LDL, smoking status, systolic and diastolic blood 
pressures measured over multiple visits, hypertension status (including use of 
hypertensive medications), diabetes status, and BMI.  
Echocardiographic variables that will be measured (or calculated) include LV internal 
diameter, interventricular septal thickness, posterior wall thickness, left atrial diameter, 
relative wall thickness, LVMI, aortic valve calcification, and mitral annular calcification.  
Systolic function will be obtained based on estimated ejection fraction and diastolic 
function will be obtained based on the diastolic mitral early and late velocity ratio.  
We will calculate the crude and adjusted stroke incidence rates and hazard ratios in those 
with the echocardiographic variables described, adjusting for clinical and 
echocardiographic risk factors for stroke; we will evaluate the predictive value of MAC 
for incident stroke.  
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