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3. Timeline:  

We will complete analysis within 1month of manuscript proposal approval 

We will complete the first draft within 3 months of manuscript proposal approval 

 

 

4. Rationale: Premature atrial contractions (PACs) are frequently encountered and for long 

have been considered a benign entity. However, more recently this assumption has been 

questioned because an increasing number of studies have shown an association between PACs 

and risk of atrial fibrillation (AF). (1–5) Further, PACs have also been found to be associated 

with an increased risk of stroke independent of AF, (6) though this has been postulated to be 

related to the occurrence of subclinical AF. The association between PACs and AF has led to 

increased efforts towards suppression of PACs, with elimination of PAC triggers of AF forming 

the basis of catheter ablation for paroxysmal AF.  

 Risk factors for AF include advancing age, hypertension, diabetes mellitus, valvular heart 

disease, heart failure and coronary artery disease. (7) These factors are thought to be associated 

with LA structural remodeling, thereby explaining their association with an increased risk for 

AF. However, their impact on PACs—which are the triggers initiating AF—is poorly 

understood. More recently, Conen et al. in a study analyzing 24 hour Holter recordings found an 

association between increasing age, history of cardiovascular disease, lower high density 

lipoprotein cholesterol levels and lower physical activity and PAC frequency; this study, 

however, was limited by the quantification of PACs based on a single 24 hour Holter recording.  

 Life’s Simple 7 (LS7) cardiovascular score was developed by the American Heart 

Association and has been shown to be a powerful predictor of cardiovascular outcomes with 

lower scores associated with higher risk of cardiovascular disease, heart failure, AF, and stroke. 

(8–12) In this study we aim to identify risk factors for PACs in a community dwelling study 

population and assess the association between Life’s Simple 7 score and PAC frequency. 

 

5. Main Hypothesis/Study Questions:  

(1) To evaluate the association of Life’s Simple 7 (LS7) score at visit 3 with PAC burden at visit 

6. We hypothesize that compared to participants with low LS7 scores, those with optimal LS7 

scores at visit 3 will have lower PAC burden at visit 6. 

 

(2) To identify which LS7 factors at visit 3 are associated with higher PAC burden at visit 6. We 

hypothesize that higher BMI and lower physical activity at visit 3 will be associated with higher 

PAC burden at visit 6. 

 

(3) To determine the cross-sectional (visit 6) association of LS7 risk factors obtained in late-life 

with PAC burden. * We hypothesize that those with optimal LS7 scores at visit 6 will have lower 

PAC burden at visit 6 compared with those with low LS7 scores at visit 6. 

 

 



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 design 

Ho 1&2: Prospective cohort from visit 3 to visit 6 (when the Zio XT Patch device was applied). 

Ho 3: Cross-sectional at visit 6. 

 

Inclusion/Exclusion: 

Participants who wore the Zio XT Patch and had complete data on the LS7 characteristics will be 

included in this analysis. Patients with a diagnosis of permanent atrial fibrillation will be 

excluded from the study. Patients with PACs on visit 3 ECG will be excluded from analysis. 

 

Variables 

Exposure: LS7 risk factors will be classified as has been done previously in ARIC (see table 

below).(13) LS7 will be represented in two different ways: each risk factor will be analyzed 

individually, and also as an overall composite score. A composite score ranging from 0-14 will 

be created, in which each risk factor is given points of 0, 1, or 2 for poor, intermediate, or ideal, 

respectively. The score will be categorized as inadequate (0-4), average (5-9), or optimum (10-

14) cardiovascular health.(13) 

 

Risk factor Ideal Intermediate Poor 

Physical activity > 150 min/week moderate 

or > 75 min/week vigorous 

or > 150 min/week 

moderate + vigorous 

1-149 min/week 

moderate or 1-75 

min/week vigorous or 

1-149 min/week 

moderate + vigorous 

None 

Total cholesterol <200 mg/dL, without 

medication 

200-239 mg/dL or 

treated to <200 mg/dL 

>240 mg/dL 

Blood pressure <120/<80 mmHg, without 

medication 

SBP 120-139 or DBP 

80-89 mmHg or treated 

to <120/<80 mmHg 

SBP > 140 or 

DBP > 90 mmHg 

Body mass index < 25 kg/m2 25-29.99 kg/m2 > 30 kg/m2 

Fasting blood 

glucose 

< 100 mg/dL, without 

medication 

100-125 mg/dL or 

treated to < 100 mg/dL 

> 126 mg/dL 

Smoking status Never or quit >12 mo Former < 12 mo Current 

Diet 4-5 components 2-3 components 0-1 components 
Responses to the modified Willet food frequency questionnaire (FFQ) were used to construct 

the LS7 healthy diet score based on how many of the following five diet goals are met: > 4.5 

cups of fruits and vegetables per day, > 2 servings of at least 3.5 ounces of fish per week, < 1500 

mg of sodium per day, < 450 kcal of sugar-sweetened beverages per week, > 3 servings of 1-oz 

servings of whole grain (1.1 gram of fiber per 10 grams of carbohydrate). 

Outcomes 

PAC burden; PAC count will be calculated based on the number of isolated, couplet, and triplet 

PACs [e.g. # isolated PACs + 2 * (# couplet PACs) + 3 * (# triplet PACs)]. PAC burden will be 

defined as PAC count per day.  



 

Other confounders/covariates 

Age, sex, race, center, education, alcohol intake, diet, physical activity, smoking status, 

hypertension, diabetes mellitus, dyslipidemia, body mass index, heart failure, left ventricular 

ejection fraction, drugs including betablockers, calcium channel blockers, digoxin, amiodarone, 

CHD, HDL cholesterol, LDL cholesterol, stroke, atrial fibrillation. 

 

Statistical analysis 

- Participant characteristics will be described using mean  SD for continuous variables and 

proportions for categorical variables, stratified by LS7 classifications. 

-  PAC burden will be compared across LS7 categories. 

- Multinomial logistic regressions will be used to evaluate the relationship between the LS7 

composite score with PAC burden, as well as for each LS7 risk factor with PAC burden 

individually. 

- Model 1 will be adjusted for age, sex, race/center 

- Model 2 will be adjusted for model 1 plus education, alcohol intake 

- Model 3 will be adjusted for model 2 plus prevalent CHD, HDL cholesterol, LDL 

cholesterol, prevalent stroke 

- Inverse probability weighting will be used to account for attrition due to death or visit 6 

non-attendance.  

- Interactions by age (median split), race and sex will be evaluated by including cross-product 

terms in the models.   
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