
ARIC Manuscript Proposal # 674 
 
 

PC Reviewed:  01/08/03   Status: __A__   Priority: _____ 
SC Reviewed: _________   Status: _____   Priority: _____ 
 
 
1.a. Full Title:  Independent and Combined Influences of Body Mass index and Blood Pressure 
on Left Ventricular Mass Index and Geometry in African Americans 
 

b. Abbreviated Title (Length 26 characters): Effect of BMI and BP on LVMI 
 

2. Writing Group (list individual with lead responsibility first): 
 
 Lead:   Ervin Fox, MD  
 Address: University of Mississippi Medical Center, Cardiology Division 
   2500 North State Street, Jackson, MS 39216 

 
 
Phone:  (601) 984-2250   Fax:  (601) 984-2693 
E-mail:  efox@medicine.umsmed.edu 

 Writing group members: 
   Herman Taylor, MD 
   Michael Andrew, PhD 

  Hui Han, MD 
  Emad Mohammed, MD 
  Robert Garrison, MD 
  Thomas Skelton, MD   

 
3. Timeline: 
 
 

Rationale: . Increased LVM by echocardiography is a predictor of cardiovascular 
morbidity and mortality.  There exists a racial difference in the prevalence and potentially 
in the severity of increased left ventricular mass. Despite the question of racial 
differences in LV mass and patterns of LV remodeling, risk factors contributing to 
increased LVM and LVM index such as BMI and BP have not been extensively 
investigated in African Americans but mostly in large, predominantly white population-
based cohorts such as Framingham Heart Study.  Generalizability of these studies to the 
black population has not been well-defined. 
 This report will focus on an analysis of the independent and combined effects of 
BMI and BP on LVMI and LV geometry in African Americans.  Many investigators have 
found the risk of death and other sequelae attributable to hypertension and obesity to be 
disproportionately greater in African Americans. Although there is a high prevalence of 
both of these risk factors in this population often accompanying each other in individuals, 
their joint influence on LVMI (unlike their independent effects) has not been studied in a 
population-based African American cohort. Findings from this study should add to 
existing literature helping to better explain the association of these factors on LVMI in 



African Americans and give insight into reasons for the reported racial disparity in the 
prevalence of left ventricular hypertrophy (LVH). 

 
 
5. Main Hypothesis/Study Questions: 
 

 Is the racial disparity in LVH merely due to increased prevalence of risk factors in the 
African American community or is a component of the ethnic difference due to an unique 
interaction between BMI and BP on LVMI in blacks reflecting a difference in cardiac 
adaptation? 
 
Other questions include:  For the ARIC population, is there a significant association 
between BP and LVMI?  Is there a significant association between BMI and LVMI?  What 
is the combined effect of BMI and BP on LVMI?  What are the effects of BMI and BP 
independently and combined on left ventricular septal wall thickness, left ventricular 
posterior wall thickness, left ventricular internal diameter and relative wall thickness?  How 
do our findings compare to that of Framingham? 

 
 We hypothesize that there will be a strong positive association between BMI and LVMI  
and between BP and LVMI. We hypothesize that BMI and BP combined effect on LVMI 
will be additive; less likely synergistic (positive interaction).  We also hypothesize that 
relative wall thickness defined as the ratio between total wall thickness and LV internal 
diastolic diameter will increase with both BMI and BP.   These findings  will be similar to 
that in Framingham suggesting that cardiac adaptation to BMI and BP is similar in blacks 
and whites. 

 
6. Data (variables, time window, source, inclusions/exclusions): 

LVM and LVMI {indexed by height (g/m)} will be derived from standard 
formulas. BP categories will be based on a modified JNC VI classification.  BMI 
categories will be based on modified National Heart, Lung and Blood Institute guidelines.  
The association between LVM, LVMI, LV dimensions and BMI in each BP category and 
between LVM, LVMI, LV dimensions, and BP in each BMI category will be assessed  
using the analysis of covariance (ANCOVA) with adjustment for age, diabetes status, 
hypertension medication and smoking status. All significant associations will be 
determined by p< 0.05. The study will exclude subjects with known coronary artery 
disease, history of angina, congestive heart failure or valvular heart disease (moderate or 
greater mitral regurgitation, moderate or greater aortic regurgitation, moderate or greater 
mitral stenosis or any degree of aortic stenosis).  Participants with missing M-mode 
measurements (including inadequate quality echocardiograms which prohibited 
measurement of left ventricular dimensions for calculating LVM), height, weight or 
blood pressure measurements will also be excluded. 
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