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4. Rationale:  

Atrial Fibrillation (AF) is the most common cardiac arrhythmia in clinical practice and its 

prevalence in the population is increasing (1-3). Multiple risk factors have been 

associated with AF including hypertension, age, and underlying structural and functional 

cardiac abnormalities such as heart failure, chamber dilatation, diastolic dysfunction, and 

valvular problems (4-6). Although blacks have a higher prevalence than Caucasians of 

most AF risk factors (7,8), they are thought to be at lower risk for developing AF (2,11).  

Echocardiography is a useful modality in evaluating underlying structural and functional 

heart disease, and several studies have examined the link between various 

echocardiographic markers of cardiac structure and function, and AF in Caucasians 

(9,10). To our knowledge, however, no study has examined this association in a large 

cohort with long term follow up among blacks. Our analyses will be the first to 

systematically assess echocardiographic parameters predicting AF in blacks, and attempt 

to identify factors contributing to this disconnect between prevalence of risk factors and 

AF incidence in this population. 

 

The availability of echocardiograms at visit 3 for members of the Jackson cohort (all 

black), will allow us to examine, using echocardiography, which measures of cardiac 

structure and function are associated with development of AF in blacks, what the 

magnitude and direction of this association is, and how it might explain the possible 

lower incidence of AF in this population.  

 

 

5. Main Hypothesis/Study Questions: 

We hypothesize that echocardiographic measures of cardiac structure and function are 

associated independently with incident atrial fibrillation (AF) in Blacks. 

As a secondary hypothesis, we propose that addition of ECG measures of increased LA 

size (p-wave indices) and ECG-LVH (Cornell voltage), to echocardiographic parameters 

will improve prediction of AF. 

 

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). 

 

Design:  

This study will assess the association between echocardiographic parameters and the 

incidence of AF using a longitudinal data analysis approach.  Data will be obtained from 

the visit 3 exam on Blacks in the Jackson cohort who have echocardiographic measures 

available.  For this analysis, we will exclude individuals with prevalent AF at visit 3, and 

those missing variables in any of the covariates.  

 

Endpoint:  



 

The main outcome variable is time to AF from visit 3 through 2008.  Incident AF will be 

defined by ECGs in visit 4 or ICD9CM code 427.31 or 427.32 in any hospitalization after 

visit 3 (11,12).  

In preliminary analyses, there are approximately 180 new AF events from visit 3 through 

the end of 2008 among eligible Jackson participants, which will provide adequate power 

to detect moderate to strong associations. 

 

Exposures:  

A. Visit 3 echocardiographic parameters, including the following 

1. Left Ventricular systolic Function 

- Ejection Fraction (LVEF) - qualitative 

2. Left Ventricular size 

- Left Ventricular Internal Diameter M-Mode (diastole),  

3. LV Mass 

- Left Ventricular Mass Index (g/m),
 
 

4. Left Atrial size: 

- left atrial diameter (M-mode parasternal long-axis) 

5. Transmitral Doppler Velocity Patterns/ LV diastolic function 

- Late inflow Doppler mitral valve velocity time integral (A wave  VTI) 

- Early inflow Doppler mitral valve velocity time integral (E wave  VTI) 

 

B. Visit 3 ECG parameters, including the following 

1. ECG measures of increased LA size (p-wave indices) – yes/no  

2. ECG-LVH (Cornell voltage) – yes/no 

 

Main covariates:  

We will calculate the individual predicted risk of AF using the recently developed he 

CHARGE AF risk score, which will be calculated from the following covariates 

measured at visit 3: Age, height, weight, current smoking, Systolic blood pressure, 

diastolic blood pressure, anti-hypertensive medications, diabetes, prevalent heart failure, 

and prevalent myocardial infarction. {Reference: Alonso et al; A simple model predicts 

incidence of atrial fibrillation in a racially and geographically diverse population: the 

CHARGE-AF consortium – submitted}. This predicted risk will be used as an adjustment 

covariate in all analyses. 

  

Other variables that will be considered as potential confounders include: education, lipids 

(LDLc, HDLc), sport index, anti-hyperlipidemic medications, digoxin. Incident HF and 

incident MI will be considered in additional analyses as potential mediators. 

 

Analysis:   

We will use Cox proportional hazards with time to AF as the main outcome variable. 

Echocardiographic parameters will be modeled as a continuous variable and as quintiles. 

Non-linear associations will be explored with restricted cubic splines. In an initial model, 

we will adjust for age and sex. A second model will additionally adjust for the CHARGE-

AF risk score. A third model will additionally adjust for other potential confounders 

measured at visit 3, if relevant (see above). In a final model, we will additionally adjust 



 

for incident HF and MI as time-dependent covariates to assess potential mediation. We 

will determine whether echocardiographic measures improve the predictive ability of the 

CHARGE AF risk score measuring improvement in C-statistic and calculating the Net 

Reclassification Improvement.  

 

In a sensitivity analysis, we will exclude cases of AF occurring in the first 2 years after 

baseline (visit 3), to avoid including possible prevalent AF cases as new incident cases. 

Interactions between echocardiographic parameters and sex will be examined. We will 

also examine interactions between these parameters and hypertension (a major risk factor 

for AF).  

 

Finally, as a secondary analysis, we will compare the predictive ability of ECG measures 

of increased LA size (p-wave indices) and ECG-LVH (Cornell voltage), with those 

of echocardiography, and determine whether ECG measures have predictive value 

beyond that provided by echocardiographic measures. 

 

 

Limitations:  

NT-proBNP, TSH and eGFR, markers of HF, thyroid dysfunction and renal disease 

respectively, which are recognized risk factors for AF were not measured at visit 3, hence 

we are unable to adjust for them.  
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