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3.  Timeline:
Statistical analysis can be started immediately after the P&P Committee approval.
Manuscript anticipated to be ready 6 months after approval.

4. Rationale:

QRS duration (QRSd) on the resting electrocardiography (ECG) is an independent
predictor of mortality in patients with and without atrial fibrillation (AF).»? Less
evidence is available on the association between QRSd and incident AF. A cross
sectional study among patients with left ventricular dysfunction found a higher
prevalence of AF among patients with prolonged QRSd.> A small study investigating
patients with septic shock identified QRSd as a predictor of new-onset AF* and QRSd
was shown to be an independent predictor of incident AF in patients after ischemic
stroke.” However, a case-control study found an association between AF and incomplete
right bundle branch block, but not QRSd.® All these studies are limited to small sample
size and specific patient groups, and large population based studies on this topic are
lacking.

Thus, QRSd could be an easily quantifiable predictor for new-onset AF, potentially
representing myocardial fibrosis.” Currently no data is available on this association in the
general population and possible differences in diverse ethnic groups. The Atherosclerosis
Risk in Communities (ARIC) Study provides an ideal opportunity to elucidate these gaps
in knowledge.

5. Main Hypothesis/Study Questions:
To examine the independent relationship between QRSd and incident 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).

Inclusion/Exclusion Criteria

We will include ARIC study participants with complete baseline ECG data and follow-up
information. We will exclude participants with a history of AF at baseline, non-sinus
rhythm (e.qg. atrial flutter), pacemaker-rhythm or a Wolff-Parkinson-White pattern on the
baseline ECG. Study participants with QRS intervals >120ms (except for the conditions
mentioned above) will remain in the dataset. Similar to previously published ARIC
studies, individuals who are non-white and non-black will be excluded as well as blacks
from the Minneapolis and Washington County sites.?

Outcomes
The primary outcome is incident AF as defined in prior ARIC publications.?

Main Exposure Variables:
- Primary analysis: QRS duration




- Secondary analysis: Right bundle branch block (RBBB), left bundle branch block
(LBBB), bifascicular block and indetermined-type ventricular block (IVCD), as
defined by Minnesota ECG codes in a prior ARIC publication®

Covariates:

Baseline (visit 1):

age, race, sex, study site, education level, body mass index, height, smoking status,
systolic blood pressure, diastolic blood pressure, blood pressure lowering medications,
diabetes, heart rate, history of myocardial infarction (M), history of heart failure (HF),
PR interval, P wave terminal force.

Statistical Analyses

Table 1: Baseline characteristics

Baseline characteristics will be stratified according to QRS categories (QRS<100ms,
QRS 100-119ms and QRS>120ms). Distribution of continuous variables will be checked
using skewness, kurtosis and visual inspection of the histogram. Normally distributed
variables will be presented as means + standard deviations, otherwise as medians
(interquartile ranges). Group comparisons will be done using analysis of variance
(ANOVA) or Kruskal-Wallis-Test, as appropriate. Categorical variables will be presented
as numbers (percentages) and compared using Chi-square tests.

The following variables will be included in Table 1 to characterize the study population:

Age, race, sex, study site, education level, body mass index, height, smoking status,
systolic blood pressure, diastolic blood pressure, blood pressure lowering medications,
diabetes, heart rate, history of myocardial infarction (MI), history of heart failure (HF),
PR interval, P wave terminal force.

Figure 1: Cumulative incidence of atrial fibrillation across categories of QRS duration
Cumulative incidence of AF will be stratified by categories of the QRS interval
(QRS<100ms, QRS 100-119ms and QRS>120ms) using the Cumulative Incident
Function, in order to account for the competing risk of death.

Table 2:  Relationship of QRS duration with incident atrial fibrillation

Multivariable adjusted Cox regression models will be constructed to assess the
association between QRSd and AF, using incident AF as the outcome variable. In a first
model, QRSd will be included using categories (QRS<100ms (reference group), 100-
119ms and >120ms) to evaluate the shape of the association. In a second model, QRSd
will be used as a continuous variable per 1-standard deviation increase. Models will be
adjusted as follows:

Model 1: age, sex, race, educational status and study site

Model 2: additionally adjusted for body mass index, height, smoking status, systolic
blood pressure, diastolic blood pressure, blood pressure lowering medications, diabetes,
heart rate, history of Ml, history of HF.

Model 3: additionally adjusted for PR-interval and P-wave terminal force



Cumulative Incidence of AF per 1000 person-years stratified by QRS category, will be
included in this table.

Table 3:  Subgroup analyses of the relationship between QRS duration and incident
atrial fibrillation

Multivariable adjusted Cox regression analyses will be performed stratified by sex, age
(<median vs >median) and race. Multiplicative interaction terms will be included in the
multivariable adjusted models (Model 2) to calculate p values for interaction.

Table 4:  Relationship between QRS duration and incident atrial fibrillation in
individuals with a QRS duration <120ms

Multivariable adjusted Cox regression analysis will be performed as described in Table 2,
however participants with a QRS interval >120ms will be excluded.

Table 5: Relationship between ventricular conduction defects and incident atrial
fibrillation

Multivariable adjusted Cox regression analysis will be performed using incident AF as
the outcome variable and the following ventricular conduction defect categories as the
independent variable: complete RBBB, complete LBBB, bifascicular block (Minnesota
code 7.8), IVCD (QRS >100 ms but no specific morphology, Minnesota code 7.6 or 7.4)
and QRS<100 ms (reference group). Models will be adjusted as follows:

Model 1: age, sex, race, educational status and study site

Model 2: additionally adjusted for body mass index, height, smoking status, systolic
blood pressure, diastolic blood pressure, blood pressure lowering medications, diabetes,
heart rate, history of Ml, history of HF.

Model 3: additionally adjusted for PR-interval and P-wave terminal force

Cumulative incidence of AF per 1000 person-years stratified by QRS category will be
included in this table.

Figure 2: Cumulative incidence of atrial fibrillation by ventricular contraction defect
category

Cumulative incidence of AF will be calculated by ventricular conduction defect category
using the Cumulative Incidence Function in order to account for the competing risk of
death. Ventricular contraction defects will be categorized as follows: Isolated RBBB,
LBBB, bifascicular block, IVCD and QRS<100 ms.
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