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3. Timeline: Statistical Analysis: 1 month
Manuscript Preparation: 2 months

4. Rationale:

P-wave axis (PWA\) is a routine measure on 12-lead ECGs that reflects the net vector
component of atrial depolarization in the frontal plane. Abnormal P-wave axis (aPWA) is
defined as any value outside 0-75 degrees. It has been linked to incident atrial fibrillation
(AF) in the Cardiovascular Health Study (CHS) and all-cause mortality in the National
Health and Nutrition Examination Survey (NHANES)'. AF is independently associated
with an increased risk of ischemic stroke in the general population. Of note, markers of
left atrial abnormality which predict AF are also independently associated with ischemic
stroke®®. These markers—uwith the exception of PR interval which is weakly associated
with stroke—are not routinely reported on ECGs. The association of aPWA with
ischemic stroke is not well established. We hypothesized that aPWA—a routine measure
on 12-lead ECGs—is independently associated with ischemic stroke in the general
population secondary to cardiac thromboembolism. As such, we expect a stronger
association with nonlacunar stroke as opposed to lacunar stroke.

5. Main Hypothesis/Study Questions:

AIM : Evaluate the association of aPWA with AF and ischemic stroke

Hypothesis: aPWA will be significantly associated with an increased risk of each of the
following cardiovascular outcomes: AF, ischemic stroke, and lacunar stroke. aPWA will
not be significantly associated with nonlacunar stroke.

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).

Study Population: We will include all participants at the baseline visit (V1). We will
exclude those with missing covariates and missing ECG data. For analysis of stroke as
the outcome, we will exclude prevalent stroke. For analysis of AF as the outcome, we
will exclude prevalent AF.

Exposure
Normal P-wave axis will be defined as a value between 0 and 75 degrees. Abnormal P-

wave axis (aPWA) will be defined as P-wave axis with values outside this window.

Outcome



AF: Incident AF was determined from resting ECGs obtained during 4 study
examinations, hospital discharge codes, and death certificates. AF events identified
during cardiac surgery were excluded’.

Ischemic Stroke: Cases of ischemic stroke were identified by annual phone interviews,
hospital discharge records, and death certificates. Each case was classified in accordance
with criteria from the National Survey of Stroke by a computer algorithm and physician
reviewer as previously described. Discrepancies were reviewed by a second physician. In
cases of definite thrombotic stroke, cases were classified as lacunar or nonlacunar stroke®.
For our study, ischemic stroke was defined as definite and probable ischemic stroke.

Covariates

Age, sex, race, study center, smoking (never, former, current), body mass index,
hypertension, systolic and diastolic blood pressure, use of antihypertensive medication,
use of anticoagulants, diabetes, stroke, CHD, ECG-based left ventricular hypertrophy
(LVH) defined by the Cornell criteria, and heart failure.

Statistical Analysis: AF

Follow-up will be defined as time between the baseline exam until the date of AF
diagnosis. We will use Cox proportional hazards models to estimate hazard ratios and
95% confidence intervals of aPWA for incident AF. We will exclude patients with
prevalent AF.

Model 1: Age, sex, race, study center

Model 2: Model 1 + smoking, body mass index, systolic and diastolic blood pressure, use
of antihypertensive medication, diabetes, CHD, LVH by ECG, and heart failure

Statistical Analysis: Ischemic Stroke, nonlacunar stroke, and lacunar stroke

Follow-up will be defined as time between the baseline exam until the date of ischemic
stroke. We will use Cox proportional hazards models to estimate hazard ratios and 95%
confidence intervals of aPWA for incident ischemic stroke, nonlacunar stroke, and
lacunar stroke.

Model 1: Age, sex, race, study center

Model 2: Model 1 + smoking, body mass index, hypertension, use of anticoagulants,
diabetes, CHD, and heart failure

Model 3: Model 2 + time-dependent AF

For all outcomes, we will also consider restricted cubic spline regression to evaluate
association with outcome across the continuum of P wave axis.
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