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4. Rationale:  

 

Electrical abnormalities, particularly in atrial repolarization and refractoriness, are 

important in the pathogenesis of AF.
1-6

 The QT interval obtained from the 

standard 12-lead ECG is a readily available, inexpensive, and rapid measure of 

ventricular repolarization. However, it is not known if this manifestation of 

ventricular repolarization can reflect clinically relevant atrial electrophysiology. 

Both ventricular and atrial refractoriness are determined by similar potassium and 

sodium currents,
7
 suggesting that there is likely a within-person correlation 

between the two. Small studies of individuals with the inherited Short QT
8
 and 

Long QT
9
 Syndromes demonstrate an increased risk of AF among these rare 

individuals. A recent analysis of the REGARDS (Reasons for Geographic and 

Racial Differences in Stroke) study found that a longer corrected QT interval 

(QTc) is associated with stroke, but the mechanism remains unknown.
10

 As AF is 

one of the most common causes of stroke,
11

 we sought to determine if a longer 



QT interval might be an important predictor of incident AF in a large population-

based study. 
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5. Main Hypothesis/Study Questions: 

 

Hypothesis: The QT interval on the standard resting 12-lead electrocardiogram is 

associated with the risk of incident atrial fibrillation. 

 

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). 

 

Below is the abstract of this manuscript: 

 

Background 

Abnormal atrial repolarization is important in the development of atrial 

fibrillation (AF), but no direct measurement is available in clinical medicine. We 

hypothesized that the QT interval, a marker of ventricular repolarization, could be 

used as a surrogate for atrial repolarization to predict incident AF. 

 

Methods 



We examined a prolonged QT corrected by the Framingham formula (QTFram) as 

a predictor of incident atrial fibrillation (AF) in the Atherosclerosis Risk in 

Communities (ARIC) study. The Cardiovascular Health Study (CHS) and Health, 

Aging, and Body Composition (Health ABC) study were used for validation. 

Secondary predictors included QT duration as a continuous variable, a short QT 

interval, and QT intervals corrected by other formulae.  

 

Results 

Among 14,538 ARIC participants, a prolonged QTFram predicted a roughly two-

fold increased risk of AF (hazard ratio [HR] 2.05, 95% confidence interval [CI] 

1.42-2.96, p<0.001). No substantive attenuation was observed after adjustment for 

age, race, sex, study center, body mass index, hypertension, diabetes, coronary 

disease, and heart failure. The findings were validated in CHS and Health ABC 

and were similar across various QT correction methods. Also in ARIC, each 10-

ms increase in QTFram was associated with an increased unadjusted (HR 1.14, 

95%CI 1.10-1.17, p<0.001) and adjusted (HR 1.11, 95%CI 1.07-1.14, p<0.001) 

risk of AF. Findings regarding a short QT were inconsistent across cohorts. 

 

Conclusions 

A prolonged QT interval is associated with an increased risk of incident AF. 
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