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Résumé 

L  Initialement conçues pour indiquer l’heure et envoyer des notifications, les montres connectées ont évolué pour 
devenir des dispositifs sophistiqués de surveillance de l’état la santé, notamment dans la détection et la prise en 
charge des arythmies cardiaques.

Équipés de divers capteurs, ces appareils portables enregistrent en continu la fréquence cardiaque ainsi que d’autres 
paramètres vitaux, permettant ainsi une détection en temps réel des irrégularités du rythme cardiaque.

La popularité croissante des montres connectées s’explique par leur commodité, leur accessibilité et leur capacité 
à fournir des données physiologiques continues, ce qui en fait des outils précieux tant pour les individus que pour 
les professionnels de santé.

Cependant, l’intégration des montres connectées dans la pratique clinique nécessite que les professionnels de santé 
soient familiers avec cette technologie afin de prendre des décisions éclairées en matière de diagnostic et de traitement.

Cette revue explore les capacités des montres connectées dans la détection et la gestion des arythmies, en mettant 
l’accent sur leur précision, leur utilité clinique, ainsi que les défis potentiels liés à l’interprétation des données et à 
leur intégration dans les flux du travail clinique.
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Summary 
Smartwatches, initially designed for simple timekeeping and notifications, have evolved into sophisticated 
health monitoring devices, particularly in the detection and management of cardiac arrhythmias. 

 These wearable gadgets, equipped with an array of sensors, continuously record heart rate and other vital signs, 
facilitating real-time detection of cardiac irregularities. 

The increasing popularity of smartwatches is driven by their convenience, accessibility, and ability to provide 
continuous physiological data, making them valuable tools for both individuals and healthcare providers. The 
integration of smartwatches into clinical practice, however, requires healthcare providers to be familiar with 
the technology to make well-informed decisions regarding diagnosis and treatment. This overview explores the 
capabilities of smartwatches in detecting and managing arrhythmias, focusing on their accuracy, clinical utility, 
and potential challenges in data interpretation and integration into clinical workflows.
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INTRODUCTION 
The proliferation of wearable technology, particularly 
smartwatches, has ushered in a new era of  personal 
health monitoring, offering unprecedented opportunities 
for early detection and management of various health 
conditions. Smartwatches, equipped with an array of 
sensors, can continuously monitor vital signs such as heart 
rate, physical activity, and sleep patterns, providing a wealth 
of data that can be leveraged for proactive healthcare 
management (1,2). Among the most promising applications 
of smartwatches is the detection and monitoring of 
cardiac arrhythmias, irregularities in the heart’s electrical 
system that can lead to serious complications such as 
stroke, heart failure, and sudden death (3). The integration 
of electrocardiogram technology into smartwatches, 
coupled with sophisticated algorithms, has enabled users 
to acquire on-demand ECG recordings and receive 
real-time arrhythmia interpretations (4). However, 
the widespread adoption of smartwatches in clinical 
practice necessitates a thorough understanding of their 
capabilities, limitations, and the challenges associated with 
data interpretation and clinical validation (5). This paper 
aims to provide a comprehensive overview of the use 
of smartwatches in arrhythmia detection, discussing the 
underlying technology, clinical evidence, challenges, and 
future directions in this rapidly evolving field.
 

SMARTWATCH TECHNOLOGY FOR ARRHYTHMIA 
DETECTION

Smartwatches employ a combination of photoplethysmography 
and electrocardiography to detect and monitor arrhythmias 
(6). Photoplethysmography utilizes light sensors to measure 
changes in blood volume in the peripheral circulation, providing 
an estimate of heart rate and rhythm (7). Electrocardiography, 
on the other hand, records the electrical activity of the 
heart through electrodes placed on the skin, offering a more 
detailed assessment of cardiac rhythm and morphology (8). 
The accuracy and reliability of smartwatch-based arrhythmia 
detection depend on several factors, including the quality of 
the sensors, the sophistication of the algorithms used for 
data processing, and the user’s adherence to proper device 
usage (9). Despite their potential, concerns exist regarding 
the accuracy of these devices in active patients, particularly 
among the elderly who may find the small screen sizes and 
user interfaces challenging (6).

The development of wearable devices with embedded 
sensors has enabled the collection of data for analysis, 
catering to user needs and facilitating personalized 
services (10). The integration of advanced sensors, 
processors, and communication technologies in wearable 
devices presents a promising avenue for remote health 
monitoring, particularly for individuals diagnosed with 
cardiac arrhythmias, where sensor measurements can 
be used to predict the likelihood of cardiac failure (11). 
Modern smartwatches incorporate actigraphy to monitor 
rest and activity patterns, along with body position, offering 
comprehensive situational data that can be integrated with 
other physiological measurements. This holistic approach, 
shifting from reliance on patient ratings to automated 
assessment, could facilitate interventions targeting the 
phase preceding attacks and empower patients to use 
device feedback for self-directed behavioral changes (12).

CLINICAL EVIDENCE AND APPLICATIONS
The clinical utility of smartwatches in arrhythmia detection 
has been investigated in numerous studies, demonstrating 
their potential for identifying atrial fibrillation, the most 
common type of arrhythmia. Studies have shown that 
smartwatches can accurately detect atrial fibrillation with 
high sensitivity and specificity, comparable to traditional 
ECG monitoring devices (7). These devices, however, are 
likely to be superseded by handheld electrocardiographic 
devices, although similar predictive values have been 
calculated for handheld electrocardiographic devices 
using the investigator’s data (13). The early detection of 
atrial fibrillation is crucial, as it can increase the risk of 
stroke and vascular dementia, especially in the elderly (14). 
Smartwatch-based arrhythmia detection can facilitate 
timely medical intervention, reducing the risk of adverse 
cardiovascular outcomes. 
Smartwatches can also be used for continuous monitoring of 
patients with known arrhythmias, providing valuable insights 
into the frequency and duration of arrhythmia episodes. This 
information can aid in the management of arrhythmia, allowing 
for the optimization of medication dosages and the evaluation 
of treatment efficacy. Furthermore, the incorporation of 
smartwatches in clinical trials has been demonstrated to 
enhance patient participation, increase data precision, and 
provide robust, high-frequency data, improving the rigor 
and reliability of clinical research. Smartwatches provide the 
necessary resources and tools for patients to track their 
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health, adhere to treatment plans, and make informed decisions 
about their well-being, fostering a proactive approach to 
healthcare, and empowering patients to become partners 
in their health management (15). The detailed hemodynamic 
information gathered, facilitated by impedance cardiography, 
offers opportunities for personalized treatment strategies 
in managing hypertension, demonstrating the potential of 
wearable technology to refine treatment approaches based 
on individual patient profiles (16).
Continuous ECG monitoring using devices like Holter 
monitors has been employed to detect atrial fibrillation 
in high-risk patients experiencing palpitations, revealing 
the prevalence and management of AF (17). The diagnostic 
effectiveness of smartwatches for arrhythmia detection has 
been well-documented, particularly in identifying AF, with 
studies demonstrating comparable accuracy to traditional 
ECG monitoring devices (18). This capability is significant, 
especially considering that arrhythmias, including AF, can 
be asymptomatic and transient, making them challenging 
to diagnose through conventional methods (19). 

CHALLENGES AND LIMITATIONS
Despite the promising potential of smartwatches in 
arrhythmia detection, several challenges and limitations 
need to be addressed. One major concern is the accuracy 
of these devices, which can be affected by factors such 
as motion artifacts, skin contact, and underlying medical 
conditions. Ensuring data security and privacy is also critical, 
as smartwatches collect sensitive health information 
that needs to be protected from unauthorized access. 
While mobile health technologies have the potential to 
lower costs and enhance outcomes in healthcare, their 
effectiveness hinges on the readiness of healthcare 
organizations to implement them, necessitating the 
standardization of processes and integration of mobile 
technology into established clinical pathways. 
It’s important to acknowledge that the data collected 
by wearable sensors may have limitations in accuracy, 
which can impact precise disease diagnosis and early 
treatment (20). Given that wearable devices will create 
more opportunities to monitor a person’s health 
and capture more data to predict health risks, often 
more efficiently and in a more timely manner, it raises 
concerns as it allows for near-constant surveillance and 
the collection of excessive data that would otherwise 
have to remain unknown or uncollected (21). 

While the use of smartwatches is growing in popularity 
for monitoring heart rate and rhythm in patients with 
cardiovascular disease (22), it is crucial to acknowledge 
the challenges related to data accuracy, security, and 
patient compliance. Although wearable devices can 
improve chronic disease monitoring and provide 
personalized interventions, it’s important to tackle 
problems with data correctness, user participation, 
cost, and privacy (23). The integration of artificial 
intelligence with wearable technology holds significant 
potential for chronic disease management, but there 
is an urgent need to address the organization, analysis, 
and privacy protection of patient data (24,25).
The future of smartwatches in arrhythmia detection appears 
promising, with ongoing technological advancements and 
increasing clinical evidence supporting their use. Ongoing 
research is focused on improving the accuracy and reliability 
of these devices, as well as developing new algorithms for 
detecting a wider range of arrhythmias. With the rise of 
the Internet of Things, wearable devices have emerged as 
key contributors to the development of e-health, facilitating 
remote patient monitoring and disease management by 
automatically collecting and transmitting patient health data 
for analysis (26). In order to fully realize the potential of 
wearables in cardiovascular medicine, it is crucial to foster 
collaboration among healthcare providers, researchers, 
policymakers, and industry stakeholders (27).
The widespread adoption of wearable technologies holds 
great promise for shifting healthcare toward a proactive 
and personalized approach, ultimately leading to improved 
patient outcomes and reduced healthcare costs (27). 
Consumer health wearables are being increasingly utilized 
by patients and practitioners to identify and discuss 
symptoms, with some patients even suggesting treatments 
based on online search results (28). The integration 
of wearable technology and artificial intelligence in 
healthcare is expected to transform medical treatment 
models, enhance patient outcomes, reduce physician 
workload, and lower medical costs, representing a 
significant advancement in personalized medical treatment 
(29). Wearable computing is enabling more personalized 
healthcare by integrating vital-sign data, health-related 
behavioral data, environmental-exposure data with clinical 
and genetic data (30). Personalized health monitoring 
systems leverage wearable technology and artificial 
intelligence to provide real-time alerts, personalized 
insights, and comprehensive 
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CONCLUSION

In summary, smartwatches have emerged as a valuable tool 
for arrhythmia detection, offering continuous monitoring 
and early detection capabilities. 
 By providing continuous data streams and actionable insights, 
wearables empower individuals to take proactive measures 
to improve their cardiovascular health and facilitate early 
intervention when necessary
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