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3. Timeline:  

 

Analysis to begin after Publication Committee approval. Manuscript anticipated for initial P&P 

review 3 months after proposal approval.  

 

4. Rationale:  

 

Early repolarization, a common finding on the 12-lead electrocardiogram, has been traditionally 

considered a benign entity.
1-3

 However, several reports have implicated early repolarization as a 

marker for adverse cardiovascular outcomes.
4,5

 Inherent in the definition of early repolarization 

are slurs and notches at the terminal portion of the QRS complex which are collectively known 

as the “J-wave.” Hence, the prognostic significance of the J-wave has become of great interest to 

clinical researchers. While some reports have shown that the J-wave is a benign finding,
6
 others 

shown the opposite.
7-9

 Inconsistencies in the observed findings possibly have stemmed from the 

different methods used to measure the J-wave which have consisted of manual and partially 

automated techniques.  

 

Recently, a purely automated technique has been developed to detect the presence of the J-

wave.
10

 The application of an entirely automated method to measure this hallmark component of 

early repolarization eliminates bias and error, and enables researchers to appropriately compare 

the prognostic significance of this pattern between epidemiological cohorts. Therefore, the 

purpose of this analysis is to examine the association between the J-wave, detected by an 

automated method, and adverse outcomes in the Atherosclerosis Risk in Communities (ARIC) 

study.  

 

5. Main Hypothesis/Study Questions: 

 

The J-wave is associated with an increased risk of sudden cardiac death, coronary heart disease 

(CHD) death, and all-cause death in ARIC 

 

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: Retrospective cohort study using prospectively collected data. 

 

Inclusion/Exclusion Criteria: We will include all participants with good quality baseline 

electrocardiogram data and follow-up data. The following groups of participants will be 

excluded: 1) Participants with major ventricular conduction abnormalities (e.g. complete left or 

right bundle branch blocks), pacemakers, Wolf-Parkinson–White Syndrome or QRS duration 

≥120 ms; 2) the few ARIC participants with race other than black or white will be excluded; 3) 

Participants with history of cardiovascular disease.     

 

Outcomes: The outcomes of interest will be sudden cardiac death, CHD death, and all-cause 

death. 

 



Variables: Baseline electrocardiogram data will be used to detect the J-wave using the automated 

method described by Wang et al.
10

 Follow-up electrocardiograms will be used in additional 

analysis to examine J-wave as time-dependent variable. Other electrocardiographic variables will 

include heart rate, electrocardiographic left ventricular hypertrophy (ECG-LVH), and ST-

elevation defined by Minnesota code 9.2 (which is part of the definition of early repolarization).  

 

Other variable needed from the baseline study visit will include the following: socio-

demographics (age, sex, race, income, education, and study site), cardiovascular disease risk 

factors (systolic blood pressure, HDL-cholesterol, total cholesterol, body mass index, smoking, 

diabetes), ECG-LVH, and baseline medication use (blood pressure lowering drugs, statins and 

other lipid-lowering therapies, and aspirin). 

 

Statistics: Baseline characteristics for study participants will be stratified by the presence of the 

J-wave. Categorical variables will be reported as frequency and percentage while continuous 

variables will be recorded as mean ± standard deviation. Follow-up will be defined by the time 

between the baseline visit until the outcome of interest, loss to follow-up, or end of follow-up. 

Kaplan-Meier estimates will be used to examine the cumulative incidence of each outcome by 

the presence of the J-wave. Cox proportional hazard models will be used to compute hazard 

ratios (HR) and 95% confidence intervals (CI) for the association between the J-wave and each 

outcome. Multivariable models will be constructed as follows: Model 1 adjusted for age, sex, 

race, income, and education; Model 2 adjusted for Model 1 covariates plus smoking, systolic 

blood pressure, heart rate, diabetes, body mass index, total cholesterol, HDL-cholesterol, ECG-

LVH, ST-elevation, antihypertensive medication use, lipid-lowering medication use, and aspirin 

use. Subgroup analyses by age, sex, and ST-elevation will be performed and tests for interaction 

will be examined using Model 2.  
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