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I Introduction

Artificial intelligence is better at diagnosing a challenging heart condition, wide-complex
tachycardia, than general cardiologists (Chow et al., 2024). Artificial intelligence (Al) is the
capability of computers to execute complex tasks that are attributed to humans, such as
reasoning or learning from previous experiences (Copeland, 2025). The medical use of Al in
fields such as medical imaging and cardiology is rapidly increasing (Litjens et al., 2019). It has
been reported that Al outperforms existing programs in health data analysis, enabling the
evaluation of electrocardiograms used for the assessment of cardiovascular health in a manner
that was often overlooked by commonly used methods (Nahar et al., 2013 & Ng et al., 2022).
Cardiovascular diseases are the leading cause of death worldwide (World Health Organization
[WHOQ], 2025). Additionally, there is strong evidence indicating that sex plays a role in the
prevalence, diagnosis, and treatment outcome of cardiovascular diseases, where women are
more likely to be misdiagnosed and not receive the proper medical care (Peters et al., 2019).
According to Dr. Beigi, mismedicine is defined as any medical act that does not adhere to
regulated medical standards and could lead to challenges such as misdiagnosis and
mistreatment (Blissy, 2024). Therefore, the integration of Al in the healthcare system, particularly
in the field of cardiology, enhances diagnosis accuracy and timeline (Chow et al., 2024). This
report aims to draw attention and highlight the benefits of integrating Al in the field of cardiology to
improve and enhance the timely diagnosis, appropriate sex-specific treatment plans, and reduce
mismedicine.

I What are Electrocardiograms?

Electrocardiograms (ECGs) are commonly used tools by physicians that are easily accessible,
simple, convenient to store, and fast (Konstantinos et al., 2021). These reports provide a
summary of the heart's structure and biology, and their interpretations are standardized
(Konstantinos et al., 2021). However, the ECG readings and interpretations could differ based on
the healthcare provider's expertise and experiences (Konstantinos et al., 2021). Presently used
data analysis tools and algorithms are trained based on pre-established patterns and criteria
(Krizhevsky et al., 2017). Nonetheless, the incorporation of Al in the form of deep learning, such
as convolutional neural networks (CNNSs) can provide a human-like assessment of ECGs
(Krizhevsky et al., 2017).

I What is deep learning?

Deep learning is an area of machine learning where a function is learned from a set of inputs and
outputs, and the training is adjusted until the Al identifies relationships where the outputs are
extremely close to the actual data set without any human modifications, such as CNNs (Rudin,
2019). Whereas the current models are instructed to relationships and features that are selected
by humans, limiting their reliability and correctness (Rudin, 2019). The recent use of CNNs has
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shown enhanced analysis of the ECGs that were undetectable by humans (Krizhevsky et al.,
2017).

I How does sex play a role in electrocardiograms?

It has been revealed that women are more prone to misdiagnosis in cardiovascular diseases,
which could be due to the present misconception among physicians that females are at
decreased risk of developing cardiovascular challenges (Leifheit-Limson et al., 2015).
Additionally, sex differences are clearly evident in the ECGs, but these dissimilarities are usually
missed with the traditional algorithms (Moss, 2010). However, it has been shown that the AI-ECG
model was able to identify a sex biomarker and recognize sex almost perfectly for both individuals
with high and low cardiovascular risk factors (Sau et al., 2025).

I Real-World Examples

In 2020, a CNN was established for the diagnosis of 21 heart rhythms based on over 80,000
EGCs from over 70,000 patients (Zhu et al., 2020). Compared to the reference group that
consisted of cardiologists, it was reported that this CNN outperformed the ECG reading of a
cardiologist with no assistance (Zhu et al., 2020).

The diagnosis of Wide-complex tachycardia (WCT) heart condition and categorizing its type from
ECG readings by physicians is challenging (Chow et al., 2024). However, in 2024, a research
study from the University of Ottawa Heart Institute stated that Al was able to classify and identify
this heart complication with an accuracy of 93% (Chow et al., 2024). The results exceeded the
correctness and speed of general cardiologists but performed to the same level as the
cardiologists who specialize in the heart's electrical system, also known as electrophysiology
cardiologists (Chow et al., 2024).

I Limitations and Areas of Improvement

The limitations with the use of Al are not a particular instance of ECGs, but rather are about
general concerns, such as data quality and patient security (Siontis et al., 2021). Although the use
of Al and CNNs in the field of cardiology illustrates promising outcomes for patients, they have
been tested only in some populations (Smith et al., 2019). Therefore, further evaluation and
assessment in populations with various backgrounds and age range groups are an area that
requires attention (Siontis et al., 2021). Some additional challenges are that Al cannot read ECGs
stored as pictures, and the cost and smooth incorporation of Al in everyday clinical practices are
areas of discussion (Siontis et al., 2021).
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I Conclusion

Strong evidence suggests that artificial intelligence could improve the quality and speed of
diagnosis by providing a more extensive interpretation of electrocardiograms. This advancement
could lead to the development of more personalized and sex-specific treatment options for
individuals challenged with cardiovascular diseases, not only by cardiologists but also by other
physicians. Furthermore, with additional testing in diverse groups, Al could show promising
results to be incorporated into healthcare settings to improve the patient experience and hopefully
lower the cases of death due to cardiovascular diseases.
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