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4. Rationale: 
 
Atrial fibrillation (AF) is the most common type of sustained heart rhythm disorder. The global 
burden of AF is around 60 million and projected to rise. AF contributes to significant disease 
burden through elevating risks of stroke and heart failure (HF).1 HF is a common pathway 
connecting various cardiovascular diseases to poor clinical outcomes and frequently co-exists 
with AF. Our understanding of the associations between AF and the development and 
progression of HF originates from historic observational studies that assessed AF as a binary 
entity based on diagnoses made with a 12-lead electrocardiogram during a clinical encounter. 
 
However, AF is not a dichotomous disease trait – the proportion of time an individual spends in 
AF, i.e., AF burden, can be highly variable. On the one hand, short, asymptomatic AF known as 
subclinical AF is often clinically underdiagnosed. On the other, paroxysmal AF may progress to 
persistent AF which heralds worse health outcomes, and early AF ablations may lead to lower 
risk of HF presumably by reducing AF burden. To evaluate the prognostic significance of AF 
burden, recent observational studies leveraged medical claims data from patients with cardiac 
implanted electronic devices and demonstrated relationships between greater AF burden with not 
only more frequent HF hospitalizations but increased mortality.2-4 Although cardiac implanted 
electronic devices allow for continuous heart rhythm monitoring whereby AF burden can be 
quantified, they are available only in select patient populations with existing conduction system 
abnormality and/or structural heart disease, limiting generalizability of research findings. Little 
high-quality epidemiology data exists to characterize AF burden and long-term HF and mortality 
risks in broader, ambulatory populations. 
 
Technological advancements in continuous heart rhythm monitoring have enhanced our ability to 
manage AF in ambulatory settings. For example, the leadless ZioPatch (iRhythm) provides a 
means to the continuous ambulatory assessment of AF burden in those without implanted 
devices. In the ARIC Study, 1833 participants free of prevalent HF underwent 14-day iRhythm 
Zio XT Patch assessment for AF burden at visit 6 (2016-2017).5 These participants also 
underwent active surveillance for HF in the ARIC Study up till 2021. These make the ARIC 
Study an ideal platform for a study to describe the link between AF and HF in the community-
based population. We therefore propose this prospective cohort study on the associations 
between AF burden and the long-term risks of HF and mortality. 
 
5. Main Hypothesis/Study Aims:  
Our hypotheses are as follows: 

1) Higher AF burden quantified by the Zio XT Patch during a continuous 14-day period will 
be independently associated with risk of incident HF; 

2) Higher AF burden quantified by the Zio XT Patch during a continuous 14-day period will 
be independently associated with long-term mortality risk; 

 
Our aims are the following  
Aim 1: Examine the association between AF burden and risk of incident HF in those without 
prevalent HF. 
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Aim 2: Compare associations between AF, HF, and mortality among those with vs without a pre-
existing clinical diagnosis of AF. 
 
6. Design and analysis - please address the following aspects: 

a) inclusion/exclusion 
All participants with available 14-day Zio XT Patch and without prevalent HF at visit 6 will 
be included except for those missing AF burden data. 
 
b)  study design 
Prospective study of visit 6 participants, examining the association of AF burden with the 
incidence of HF and all-cause mortality. 

 
c) outcome and other variables of interest with specific reference to the time of their 

collection 
Outcomes of interest include incidence of HF and all-cause mortality since visit 6 (2016-
2017). Covariables at or prior to visit 6 include: age, sex, race, alcohol use, body mass index, 
smoking status, estimated glomerular filtration rate, history of diabetes, history of 
hypertension (based on systolic blood pressure and use of anti-hypertensives), coronary 
artery disease, and N-terminal pro-B-type natriuretic peptide. 

 
d) summary of data analysis  
We will use descriptive statistics to summarize participant characteristics at visit 6. We will 
use multivariable Fine-Gray models to assess the association between AF burden and HF risk 
accounting for the competing risk of mortality. We will use Cox proportional hazards 
regression to assess the association between AF burden with mortality risk. All analyses will 
be adjusted for age, sex, race, alcohol use, body mass index, smoking status estimated 
glomerular filtration rate, history of diabetes, hypertension, and coronary artery disease. A 
sensitivity analysis will additionally adjust for N-terminal pro-B-type natriuretic peptide.  
 
e) Any anticipated methodologic limitations or challenges if present 

Residual confounding due to the observational nature of the study. 
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12a. Manuscript preparation is expected to be completed in one to three years.  If a 
manuscript is not submitted for ARIC review at the end of the 3-years from the date of the 
approval, the manuscript proposal will expire. 
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