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Abstract: Atrial Fibrillation (AF) is the most common sustained arrhythmia. Over 5.2 million 
Americans have been diagnosed with AF, and the prevalence of AF is increasing concomitant with 
the aging of the U.S. population. AF exerts a significant negative impact on the longevity and 
quality of life of a growing number of Americans, predominantly through its association with an 
increased risk for heart failure and stroke. Effective AF treatments reduce a risk of complications 
from AF. A major challenge facing clinicians and researchers is the early detection of AF, because 
particularly in its early stages, AF can be intermittent and asymptomatic. While the population 
with undiagnosed AF is substantial, studies have shown that more intensive cardiac monitoring 
can improve AF detection and enable timelier institution of treatment. Automated AF detection 
algorithms offer real-time realizable AF detection but often suffer from the fact that common 
benign causes of rhythm irregularity, most notably premature atrial (PAC) and ventricular (PVC) 
contractions, can cause false positive AF detection. There is a pressing need to develop a 
continuous arrhythmia monitoring device that can accurately and reproducibly distinguish 
between AF, NSR, and premature beats (PACs and PVCs) in order to improve patients’ 
cardiovascular health and reduce the costs associated with treating AF. To this end, we have 
recently developed a smartphone application for arrhythmia discrimination, which can identify 
NSR, AF, PACs and PVCs using pulsatile time series collected from a smartphone’s camera. This 
application detects and removes motion and noise artifacts (MNAs). This talk discusses the 
development and clinical testing of arrhythmia discrimination. Given the ever-growing popularity 
of wearable devices and smartphones, our approach to arrhythmia discrimination will give the 
population as well as health care providers the opportunity to monitor arrhythmia under a wide 
variety of conditions outside of the physician’s office. 
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