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What is Atrial Fibrillation?

Atrial fibrillation (AFib) is the most common cardiac arrhythmia and is characterized by an

irregular and often rapid heart rate resulting from chaotic electrical signals being received by the

heart. The heart rate during atrial fibrillation can range from 100 to 175 beats per minute and last

anything from a few seconds to a few days depending on the severity of the condition.

Abnormalities or damage to the heart's structure are the most common causes of atrial fibrillation

along with poor diet and obesity, stress, high blood pressure and even sleep apnea has been

strongly associated with AFib. AFib may have no symptoms and for this reason often goes

undiagnosed, however an individual experiencing an AFib event can present with heart

palpitations, dizziness, shortness of break, fatigue and even chest pain. While Afib itself is usually

not life-threatening, it significantly increases the risk of a stroke and heart failure.

Diagnosing Afib is often challenging due to the short duration of the event and the largely random

occurrence. Where AFib is related to exercise, a treadmill stress test can be used to diagnose the

condition. Screening through extended monitoring can also be done to successfully detect

undiagnosed arrhythmias. This is done with surface ECGs or implantable cardiac devices,

however this remains cumbersome to the user and both the device and the data analysis are

expensive. For more frequent and serious episodes, it may even require a more invasive

electrophysiologic study using catheters in a special cardiology lab.

LifeQ has developed an AFib detection solution using photoplethysmography (PPG) data

obtained from an optical sensor found in most wrist-worn wearables today that provide HR.

The LifeQ solution combines analysis of:

- Beat-to-Beat Intervals (BBI) measured in milliseconds

What AFib Outputs are provided by LifeQ?
The LifeQ HR solution includes the following as part of the output:

- Atrial fibrillation Screening

- Atrial fibrillation Severity (High, Moderate)
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Accuracy
A summary of the validation results is provided below with a detailed description of the results

available in the Atrial Fibrillation  Product Validation_March 2021.

Annotated PPG
Normal: < 100 AFib beats in recording (roughly 1 minute)

Moderate: < 90% AFib in recording

Severe: >= 90% AFib in recording

Category Total cases
Prediction

Normal Afib

Normal 610 596 (98%) 14 (2%)

Moderate Afib 4 1 (25%) 3 (75%)

Severe Afib 6 0 (0%) 6 (100%)

Annotated ECG

Category Total cases
Prediction

Normal Afib

Normal 20 20 (100%) 0 (0%)

Moderate Afib 67 13 (19%) 54 (81%)

Severe Afib 38 0 (0%) 38 (100%)

Constraints in measuring AFib accurately

Measuring HR and BBI from a wrist-based device is complex and the technology has limitations

owing to the nature of the quality and coverage of the available PPG signal and the solution is

dependent on accessing accurate data.

The AFib detection cannot currently detect events with a duration of less than 30 beats and while

the solution has been developed for Afib specifically, it may indicate the presence of an arrhythmia

other than AFib. The solution is dependent on both good HR and RR intervals data.

The LifeQ AFib solution should not be used as a diagnostic tool and the purpose is to provide

users with a guide of the risk they may have of having AFib. In the event that a user suspects the

possibility of AFib being present, LifeQ strongly recommends that the users seek medical advice.
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