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A unique case of bradycardia recognized by wearable technology as first

presentation of complete heart block
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Wearable technology has advanced significantly, and the proposed health benefits have been widely touted.
Most of the discussion has been surrounding the identification and diagnosis of asymptomatic atrial fibrillation.
However, the heart monitoring functions of the wearable technology can also identify other abnormalities as
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1. Introduction in approximately half of cases of complete heart block, no precipitating

Wearable technology has expanded significantly in the past few
years. With this expansion, there remains disagreement regarding po-
tential health benefits. We present a case of the detection of previously
asymptomatic bradycardia by a wearable device with novel heart track-
ing and electrocardiogram (EKG) technology, diagnosed with complete
heart block and successfully treated with pacemaker. This case repre-
sents a potential role for wearable technology in the detection of serious
cardiac arrhythmias and demonstrates some of the untapped potential
of these wearable technologies.

2. Case report

A previously-healthy mid 60s-year-old-woman presented to the
Emergency Department (ED) stating that her “Apple Watch” wearable
device was alarming due to a low heart rate. The warnings started the
day prior and continued the day of presentation. She was asymptomatic
at the time but did note that her heart rate was “in the 200s” during her
exercise class the day prior, which was unusual for her.

Upon arrival, her heart rate was 37 beats per minute, with a normal
blood pressure. EKG on presentation revealed complete heart block. She
was taken emergently for placement of a dual-chamber pacemaker. As
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cause was identified (Fig. 1).
3. Discussion

Complete heart block is an uncommon condition, with a worldwide
prevalence of 0.04% [1]. Our patient only presented due to the warnings
from her electronic device. American Heart Association guidelines rec-
ommend placement of a pacemaker with sustained heart rates of less
than 40 in the case of third-degree atrioventricular block [2]. Our patient
did have successful placement of an implantable pacemaker with reso-
lution of the bradycardia.

The Apple Watch is a form of “wearable technology”, a category of
devices which includes “fitness trackers” and “activity trackers”, such
as FitBit, and extends to “smartwatch” devices like the Apple Watch
which offer a range of features. These devices have been assessed for
their accuracy, usability, and ability to impact health outcomes [3-7].
Regarding heart rate monitoring, accuracy of multiple devices have
been tested, with accuracy percentages over 90%. This includes a study
by El-Amrawy et al. which analyzed a variety of devices including the
Apple Watch, which had a measured accuracy of 99.9% [7].

When a patient is presenting to the ED reporting alarms from an
Apple Watch or other wearable technology, after initial stabilization,
Emergency Physicians can often access the data from the alarm to sup-
plement the ED EKG and other testing. For the Apple Watch, the corre-
sponding “Health” and “ECG” Apps store data regarding alarm. This
data, including rhythm strips when measured, can be accessed on the
watch or patient's cell phone. The data does not have a public backup
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Fig. 1. Presentation EKG.

and cannot be accessed if the devices are not available. If data cannot be
accessed and the possibly concerning arrhythmia is no longer present,
clinical judgment should be used to determine next steps regarding
the possibility of a paroxysmal arrhythmia.

Apple Watch and other fitness trackers use photoplethysmography,
monitoring the absorption of specific light wavelengths to measure
heart rate. Recent technology also adds two electrodes to the Apple
Watch, which can be used to create a one lead rhythm strip, and
Apple has implemented technology to interpret that rhythm strip to re-
port on atrial fibrillation. [3]. Users can also elect to be notified of high
and low heart rates based on warning levels built into the device, with
editable warning ranges [8]. For example, the default setting is to
alarm for a heart rate over 120 or under 40 beats per minute.

This technology is currently being trialed in the Apple Heart Study, a
prospective, single-arm study initiated in 2018 with preliminary data
announced in 2019 [9], seeks to characterize the prevalence of atrial fi-
brillation in the general population and improve detection rates [3].
However, there are not currently efforts monitor for any other cardiac
arrhythmias, including complete heart block.

There have been a variety of responses within the health care and
cardiology communities in response to these products [10,11]. The abil-
ity to identify early potential problems provides a unique opportunity to
determine if interventions in these cases can ward off future complica-
tions. The earlier detection of complete heart block likely protected the
patient from some morbidity or mortality from her complete heart
block, but exact benefits as compared to diagnosis at the time of symp-
tom development are hard to measure.

Apple has sold over 40 million watches alone, and controls approxi-
mately half of the smartwatch market. Preliminary data from the Apple
Heart Study showed approximately 0.5% of participants received an
alarm regarding an irregular pulse [9]. With over 40 million watches
sold, this could lead to hundreds of thousands of emergency visits
yearly, and more if screening is expanded to include more rare condi-
tions. The importance of accuracy in measurements and selection of ap-
propriate conditions will be critical to manage the increase in health
care utilization as a result of the data from wearable technology. Com-
plete heart block is notably less prevalent than atrial fibrillation. Screen-
ing for rare conditions will give a much higher rate of false positives, and

these false positives will have an increasing impact on health care utili-
zation [12]. The Apple Heart study reported preliminary positive predic-
tive values between 71% and 84% for atrial fibrillation [9], but this would
very likely be lower for conditions with significantly lower prevalence
such as complete heart block.

One future goal for providers and technology companies should be
to utilize these technologies to improve health literacy among the pop-
ulation. These technologies tend to activate patients regarding their
health [13], as many often purchase them as components of a goal to
improve their health. Improved health literacy should be a goal, as this
has been connected in multiple ways to improved long-term outcomes
[14].

4. Conclusion

This case shows early recognition of a life-threatening cardiac ar-
rhythmia using wearable technology. While the condition itself is rare,
this case represents an example of the potential benefits of widespread
use of wearable technology with enhanced cardiac monitoring. More
common conditions such as atrial fibrillation are being actively studied
in the realm of wearable technology, and other conditions such as com-
plete heart block will also benefit from further research and tracking.
The increased utilization of wearable technology will also represent an
important educational issue for both patients and physicians and can
be used to improve health literacy and activation.
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