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3. Timeline:  

Mid-2018: Once visit 6 data are finalized, we will proceed with analyses and manuscript 

preparations. 



4. Rationale:  

 

 Atrial fibrillation (AF) is the most common sustained cardiac arrhythmia with an estimated 

lifetime risk of approximately 1 in 4.1 AF can be asymptomatic and may often go undetected, 

particularly when episodes are intermittent. This is termed subclinical AF and can result in an 

underestimation of the population burden of AF. 1 Long-term, continuous ambulatory 

electrocardiographic (ECG) monitoring has evolved in recent years. There is growing interest in 

ambulatory ECG patch monitoring which allows extended wear time beyond the traditional 24-

48 hours of Holter monitoring to improve AF detection in research and clinical settings.2-4  

 

 The Zio®XT Patch (iRhythm Technologies; San Francisco, CA) is a novel leadless, 

ambulatory ECG monitoring device which is recommended to be worn for 2 weeks. Little is 

known about the diagnostic yield of extending ECG monitoring beyond 2 weeks on subclinical 

AF detection, particularly among individuals without a clinical indication. Even less is known 

about the diagnostic yield in relation to prevalence and burden of other arrhythmias such as non-

sustained ventricular tachycardia (NSVT) and premature atrial contractions (PACs). 

  

 The majority of studies that have examined the incremental diagnostic yield have compared 

14 day wear time (Zio®XT Patch) to 24-48 hours (as would be identified on a Holter monitor).5-

10 All these studies are also comprised of individuals with a clinical indication for ECG 

monitoring (e.g. high risk for AF, managing AF, discharged from ED, stroke patients). 

Rosenberg et al (2013) compared the Holter monitor (24 hours) and Zio®XT Patch (2 weeks) 

undergoing AF management. They found that 17 of 49 patients (35%) with no AF based on the 

Holter had paroxysmal AF based on 2 weeks monitoring.8 Turakhia et al (2013) compared 

diagnostic yield of the 14 days wear time to the first 48 hours among those with paroxysmal AF. 

They also found that time to first AF episode and time to first symptomatic AF episode were 

inversely related to AF burden.10  

 

 Several studies have examined the diagnostic yield beyond 2 weeks monitoring; however, 

this screening has been limited to those with prior stroke or transient ischemic attacks. In a meta-

analysis of RCTs among those with cryptogenic stroke, AF was identified in 15% of patients 

with 30 day ECG monitoring but only 4% of patients with 24 hours of monitoring.11 Recently, 

the ASSERT-II trial assessed 256 patients at neurology or cardiology clinics without a history of 

AF. Based on an average of 16 months of sub-cutaneous ECG monitors, the median weekly 

burden of subclinical AF was 3 minutes and mean time to first AF episode was 5 months. In 

subgroup analyses, subclinical AF was more common in those with left atrial enlargement but 

subclinical AF did not differ by prior stroke.12   

 

 Although prior studies suggest that longer ECG monitoring detects more arrhythmias, it is 

unknown how or whether prolonged ECG monitoring improves detection in community-

dwelling individuals. The ARIC cohort is uniquely suited to answer this question because a 

subset of visit 6 participants were invited to wear the Zio®XT Patch twice, each time for up to 14 

days. We aim to examine whether prolonging the Zio®XT Patch wear time – for a total duration 

of up to 28 days – improves the diagnostic yield of subclinical arrhythmias. 

 

 



5. Main Hypothesis/Study Questions: 

Aim 1: To compare the wear time and analyzable time of the second 2 weeks of the Zio®XT 

Patch monitoring to the first 2 weeks.   

Hypothesis: We hypothesize that the wear time and analyzable time of the second 2 weeks 

of Zio®XT Patch monitoring will be the same as the first 2 weeks. 

 

Aim 2: To determine the diagnostic yield of wearing the Zio®XT Patch device for 4 weeks as 

compared to 2 weeks on the prevalence and burden (% analyzable time spent in AF) of 

subclinical AF. 

Hypothesis: Prolonged ECG monitoring for 4 weeks will modestly increase detection of 

subclinical AF beyond 2 weeks. 

 

Aim 3: To determine the diagnostic yield of wearing the Zio®XT Patch device for 4 weeks as 

compared to 2 weeks on the prevalence and burden of other arrhythmias such as SVT, NSVT, 

PACs, PVCs. 

Hypothesis: Prolonged ECG monitoring for 4 weeks will modestly increase detection of 

other arrhythmias beyond 2 weeks. 

  

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 

Cross-sectional at visit 6 at the Minnesota, Washington County and Jackson sites 

 

Study population 

Inclusion criteria: 

 Between July 2016 to January 2018, N~ 400 ARIC study participants who attended visit 

6 wore the Zio®XT Patch device twice, each time for up 2 weeks.   

 

Exclusion criteria: 

 Those who wore the Zio®XT Patch for less than 2 days 

 Participants with a history of AF as defined by ARIC ascertainment and based on self-

report of a physician diagnosis of AF at ARIC visit 6. 

 

Exposures/Outcomes 

Participants were asked to wear a Zio®XT Patch for 14 days twice. The first device was applied 

at the ARIC study visit 6. Participants were asked to self-apply or come into the study clinic for 

staff to apply the second device approximately 4 days after removing the first device.  

 

Data are available on presence and burden of AF, SVT, NSVT, PACs and PVCs. Participants 

were also asked to press the button on the Zio®XT Patch when they felt symptomatic 

arrhythmias. 

 

Covariates 

Age, sex, race/center, stroke, coronary heart disease, heart failure, diabetes, smoking status, body 



mass index, systolic and diastolic blood pressure, antiarrhythmic medication use, 

antihypertensive medication use, anticoagulant medication use, mild cognitive impairment / 

dementia 

 

Covariates will be based on visit 6 data. 

 

Data analysis 

Aim #1: We will describe characteristics of those who wore the Zio®XT Patch for ≤28 days 

using the covariates specified above. We will compare the first 2 weeks and the second 2 weeks 

of the Zio®XT Patch. Specifically, we will compare mean wear and analyzable time and the 

proportion of wear time ≥7, ≥10 and ≥12 days. Continuous variables will be compared using a 

paired t-test and proportions will be compared using a Pearson chi-squared test.  

 

Aim #2: We will report the prevalence of any AF based on ≤14 days of ECG monitoring and AF 

prevalence based on ≤28 days. Crosstabs will be used to compare agreement i.e. AF (or no AF) 

on the first Zio®XT patch vs. second Zio®XT patch using the kappa statistic.  

 

Continuous variables will be compared using a paired t-test and proportions will be compared 

using a Pearson chi-squared test. Participant characteristics will be compared to assess subgroups 

with a higher prevalence of AF identified through 28 days of ECG monitoring. Cochrane-

Mantel-Haenszel test statistics will be used to test for interactions among categorical 

characteristics. 

 

We will estimate the mean duration before the first episode of paroxysmal AF. Cumulative 

frequency of atrial fibrillation will also be explored using Kaplan-Meier statistics and curves. 

Depending on the distribution of AF burden, we will examine the time to the first AF stratified 

by burden (e.g. tertiles, quartiles).  

 

We will consider the following: 

 Interactions by age, stroke, mild cognitive impairment / dementia 

 We will consider looking at time to first symptomatic AF in a similar approach as 

specified above 

 

Aim #3: A similar analytic approach as described for Aim #2 will be taken to examine the 

diagnostic yield of 4 weeks vs 2 weeks ECG monitoring on detection of prevalence and burden 

of SVT, NSVT, PACs, PVCs. 
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