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Digital health technologies, including artificial intelligence, offer immense potential to revolutionise
cardiology by improving patient care, enhancing efficiency, and increasing access to specialised ser-
vices. Benefits may include precision medicine, remote monitoring, streamlined workflows, and ac-
celerated research. However, challenges such as cost, digital literacy, data privacy, interoperability
between various digital health solutions and the digital divide must be addressed to ensure equitable im-
plementation. By embracing a patient-centric approach and fostering collaboration among stakeholders,
we can leverage the potential of digital tools. This collaborative effort can pave the way for a future
where cardiovascular care is characterised by enhanced accessibility, improved efficiency, and a higher
degree of personalization.
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Cardiovascular diseases remain a major global health burden. The stagger-
ing statistics—17.9 million annual cardiovascular deaths (World Health Organiza-
tion, 2019) with over 64 million individuals affected by heart failure (Shahim et
al, 2023 )—underscore a call to action, urging healthcare systems across the world
to undergo a profound transformation. The rapid advancement of digital technolo-
gies offers a potential solution. Traditional healthcare systems are no longer able
to meet demand (World Health Organization, 2019), and the scientific community
largely agrees that digital transformation is not only inevitable but also beneficial.
However, this digital revolution also brings challenges that need to be carefully
addressed to ensure its successful and equitable implementation.

But what exactly is “digital health”? The World Health Organization (WHO)
defines it as “the integration of digital technologies into healthcare systems to en-
hance the efficiency of healthcare delivery, improve patient outcomes, and em-
power individuals to manage their health more effectively using digital tools and
platforms” (Russell and Norvig, 2020). The WHO’s definition inherently promotes
the use of such technologies in medical practice.

While digital health (DH) and artificial intelligence (Al) may seem similar,
they are not interchangeable. DH encompasses Al, but not vice versa. Al is, in
fact, a branch of informatics which creates systems capable of learning, reasoning,
making decisions, and acting independently (Elias et al, 2024).

Digital transformation has vast potential across the entire patient journey, from
early diagnosis and remote patient monitoring to Al-guided telemedicine and screen-
ing (Yeung etal, 2023). The integration of digital solutions into cardiology presents
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an exciting array of opportunities to improve patient care, enhance efficiency, and
potentially revolutionise how we approach cardiovascular health.

Let’s consider the benefits of a digitally-enabled cardiology from three key
perspectives: the patient, the clinician, and global health.

Arguably, the most significant benefit of digital technologies in cardiology lies
in their potential to improve patient care and access. Digitally enabled cardiol-
ogy differs from traditional healthcare in several key aspects: the direct patient-
physician relationship evolves into a patient-machine-physician interaction, where
digital technology acts as a bridge. While direct patient-doctor interaction inher-
ently offers an individualised approach, traditional healthcare models rely on stan-
dardised protocols and guidelines. Digital health has the potential to shift from
the standardised care model towards a more personalised approach and precision
medicine with innovative workflows. However, this necessitates careful design
and implementation to avoid over-reliance on algorithms and ensure that technol-
ogy complements, rather than replaces, the clinician’s expertise and the patient-
clinician relationship (Hammersley et al, 2024).

A crucial differentiating feature is data accessibility and control. While tradi-
tional medicine often limits patients’ practical access to and sharing of their own
data, the digital horizon enables more fluid data sharing among multiple stakehold-
ers, with the patient at its center. This shift has the potential to decentralise care
leadership, fostering a more collaborative model between patients and cardiologists.
However, this increased access necessitates robust data security measures to ensure
patient privacy (Hammersley et al, 2024).

Consequently, clinical responsibility is shared between clinician and patient,
fostering digitally-supported self-care and improved access to educational resources.
This empowers patients and enhances their awareness. A key advantage is the shift
from post-care awareness to proactive lifestyle modification. Wearable devices and
mobile apps enable patients to actively participate in their care, tracking physical
activity, heart rate, and other vital parameters, while receiving personalised feed-
back and recommendations. This fosters a sense of control and promotes healthier
lifestyle choices, ultimately improving quality of life. However, trials showing im-
provement in outcomes are currently ongoing (Yeung et al, 2023).

Remote patient monitoring also empowers cardiologists to track patients’ vi-
tal signs and symptoms in real-time, facilitating early detection of complications,
timely interventions, and potentially allowing cardiologists to dedicate more time
to patient-focused interactions. Additionally, by reducing hospital visits and op-
timising resource allocation, digital health solutions can contribute to long-term
cost-effectiveness.

While remote monitoring and data collection from wearable and implantable
devices are already significantly embedded in clinical practice, Al holds immense
potential to enable risk stratification and data-driven analytics, applied to electro-
cardiograms, complex imaging (Kadosh et al, 2020), and raw data, aiding in the
personalization of treatment plans for individual patient needs

A significant aspect of digitally-enabled cardiology lies in optimising admin-
istrative workflows. Healthcare professionals often face an unsustainable adminis-
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trative burden, and Al-driven technologies offer promising solutions to streamline
these processes.

From Al-driven electronic patient records to appointment prioritisation and
Al-driven follow-up scheduling, digital tools can alleviate administrative burdens.
Electronic health records (EHRs) facilitate seamless sharing of patient information
among healthcare providers, minimising errors and treatment delays (Jung et al,
2022).

Like patients, cardiologists can also benefit from broader access to educational
materials. Virtual reality (VR) is now being explored as a tool to educate both
patients and clinicians (Choi et al, 2022; Koulaouzidis et al, 2022). Al also offers
a powerful toolkit to expedite cardiovascular research.

By analysing vast molecular datasets, for instance, it can accelerate the identi-
fication of promising candidates for cardiovascular medications (Kim et al, 2020).
Additionally, in clinical trials, natural language processing (NLP) can streamline
patient recruitment and data analysis, and uncover insights from medical literature
that may lead to new therapeutic targets (Tee et al, 2024).

From a global perspective, three key factors emerge as positive benefits of
digital implementation: reducing geographical barriers to increase patient access,
cost implications, and environmental impact.

Rural areas often lack specialised cardiology services. Digital health enhances
access by enabling virtual consultations and follow-ups, reducing long-distance
travel needs, and extending specialised care to underserved regions. Digitaliza-
tion can also enable remote reporting (e.g., cardiac magnetic resonance imaging
or computed tomography), specialised ward rounds, or subspecialty clinics (e.g.,
inherited cardiac conditions clinics, arrhythmia clinics) where evidence supporting
the advantages of in-person delivery may be limited. This is particularly crucial
for patients in underserved areas with limited access to traditional in-person care.
The potential impact in low- and middle-income countries is even greater, as digital
technologies offer a cost-effective alternative to building extensive infrastructure,
bridging the gap in specialised care delivery.

Moreover, healthcare services contribute significantly to global greenhouse
gas emissions, accounting for 4.6% (Tee et al, 2024). Substantial evidence indi-
cates that virtual consultations can reduce healthcare’s carbon footprint, primarily
by minimising travel associated with in-person appointments (Pickard Strange et
al, 2023). This is promising, however, existing evidence does not fully account
for all factors involved in implementing virtual healthcare and its broader carbon
emissions across clinical pathways. This limitation needs to be taken into account
(Pickard Strange et al, 2023).

The integration of digital tools into cardiology holds great promise, but several
challenges must be addressed to ensure successful and equitable implementation.
Any change encounters cultural barriers and a natural human resistance to altering
the status quo.

From a practical standpoint, implementing digital health solutions involves
substantial upfront costs, including hardware and software purchases, staff train-
ing, and integration into existing workflows. These financial and logistical hurdles
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can be particularly challenging for smaller practices or those with limited resources.
Moreover, even with adequate training, the successful adoption of new technologies
depends on the digital literacy of both healthcare providers and patients. Limited
digital skills can hinder engagement and lead to underutilization of these tools.

While digital tools can streamline care, they can also create new burdens. An
overload of data, excessive alerts, and poorly designed interfaces can increase stress
on clinicians, contributing to burnout. The strain on physical infrastructure, with
increased data storage and network demands, is also a concern.

Data privacy and security are paramount in healthcare. Ensuring the confi-
dentiality and integrity of patient information in the digital realm requires robust
cybersecurity measures and adherence to stringent data protection regulations. Pol-
icymakers and international legislation are pivotal to consolidate digital changes on
a vast scale.

The digital divide remains a significant challenge. Many patients have access
to smartphones, reliable internet, or the tech literacy needed to use digital health
tools, yet not all of them. This can create inequities in care, particularly for older
adults or those in underserved communities.

Even with access, the accuracy of data collected through digital tools can be
a concern. Self-reported data (e.g., weight, symptoms) may be inaccurate, and re-
mote monitoring devices may have limitations or malfunctions. The lack of clinical
validation for some tools further underscores the need for caution in interpreting
their data.

Furthermore, ensuring interoperability between different digital health solu-
tions is paramount. This will prevent data fragmentation and allow for seamless
information exchange, maximizing the value of collected data and fostering a truly
integrated and patient-centric healthcare ecosystem.

Importantly, while digital tools can enhance care, they cannot fully replace
the nuanced judgement and essential human connection that come with in-person
assessments by experienced heart failure specialists. Many cardiology conditions
are complex and the unique needs of each patient may not be easily streamlined by
digital tools alone.

The benefits of digitally-enabled cardiology are undeniable, but the challenges
must be addressed proactively to realise its full potential. Collaboration among
cardiologists, technologists, policymakers, and patients is key to developing and
implementing digital health solutions that are safe, effective, and equitable. Contin-
ued research and innovation are essential to push the boundaries of what is possible
and unlock new opportunities for improving cardiovascular health.

As we navigate this digital revolution, it is imperative to maintain a patient-
centric approach, ensuring that technology serves to enhance the human connec-
tion between cardiologist and patient, not replace it. By harnessing the power of
digital tools while upholding the core values of compassion, empathy, and trust,
we can envision a future where cardiology care is more accessible, efficient, and
personalised than ever before.
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Conclusion

The digital transformation of cardiovascular medicine presents both unprece-
dented opportunities and formidable challenges. For clinicians, these technologies
offer powerful tools to enhance diagnostic precision, streamline workflows, and
extend specialist care to underserved populations. However, successful implemen-
tation requires thoughtful navigation of data governance, validation standards, and
the preservation of therapeutic relationships. As we integrate these innovations, our
profession must lead in developing frameworks that ensure equitable access while
maintaining the humanistic core of patient care. The future of cardiology lies not
in choosing between tradition and innovation, but in harmonising their complemen-
tary strengths delivering precision medicine that is equally compassionate and
cutting-edge, ultimately benefiting both clinicians and patients.

e Digital tools and Al offer significant potential to transform cardiovascular
care, improving diagnosis, monitoring, treatment, and research.

e Personalized medicine, remote monitoring, data accessibility and increased
access to specialised care are key benefits for patients.

e Streamlined workflows, reduced administrative burden, and Al-powered
diagnostics can enhance efficiency for cardiologists.

e Cost, digital literacy, data privacy, and the digital divide need to be ad-
dressed to ensure equitable access to digital health solutions.

e Digital health can increase access to care in underserved areas, improve
cost-effectiveness, and reduce the environmental impact of healthcare de-
livery.

e Technology should enhance, not replace, the human connection in cardi-
ology care.

Availability of Data and Materials

All data generated or analyzed during this study are available from the corre-
sponding author upon reasonable request.

Author Contributions

TC conceived and wrote the entire manuscript. The author contributed to im-
portant editorial changes in the manuscript. The author read and approved the final
manuscript. The author has participated sufficiently in the work and agreed to be
accountable for all aspects of the work.

Ethics Approval and Consent to Participate
Not applicable.

British Journal of Hospital Medicine | 2025 | https://doi.org/10.12968/hmed.2024.0899


https://www.magonlinelibrary.com/journal/hmed
https://doi.org/10.12968/hmed.2024.0899

EDITORIAL

Acknowledgement

Not applicable.

Funding

This research received no external funding.

Conflict of Interest

The author declares no conflict of interest.

References

Choi J, Thompson CE, Choi J, Waddill CB, Choi S. Effectiveness of Immersive Virtual Re-
ality in Nursing Education:  Systematic Review. Nurse Educator. 2022; 47: ES57-E61.
https://doi.org/10.1097/NNE.0000000000001117

Elias P, Jain SS, Poterucha T, Randazzo M, Lopez Jimenez F, Khera R, et al. Artificial Intelligence for Car-
diovascular Care-Part 1: Advances: JACC Review Topic of the Week. Journal of the American College
of Cardiology. 2024; 83: 2472-2486. https://doi.org/10.1016/j.jacc.2024.03.400

Hammersley DJ, Zegard A, Androulakis E, Jones RE, Okafor O, Hatipoglu S, et al. Arrhyth-
mic Risk Stratification by Cardiovascular Magnetic Resonance Imaging in Patients With Nonis-
chemic Cardiomyopathy. Journal of the American College of Cardiology. 2024; 84: 1407-1420.
https://doi.org/10.1016/j.jacc.2024.06.046

Jung M, Apostolova LG, Moser DK, Gradus-Pizlo I, Gao S, Rogers JL, et al. Virtual reality cogni-
tive intervention for heart failure: CORE study protocol. Alzheimer’s & Dementia. 2022; 8: e12230.
https://doi.org/10.1002/trc2.12230

Kadosh BS, Katz SD, Blecker S. Identification of Patients with Heart Failure in Large Datasets. Heart Failure
Clinics. 2020; 16: 379-386. https://doi.org/10.1016/j.hfc.2020.05.001

Kim H, Kim E, Lee I, Bae B, Park M, Nam H. Artificial Intelligence in Drug Discovery: A Comprehensive
Review of Data-driven and Machine Learning Approaches. Biotechnology and Bioprocess Engineering.
2020; 25: 895-930. https://doi.org/10.1007/s12257-020-0049-y

Koulaouzidis G, Jadczyk T, lakovidis DK, Koulaouzidis A, Bisnaire M, Charisopoulou D. Artificial Intelli-
gence in Cardiology-A Narrative Review of Current Status. Journal of Clinical Medicine. 2022; 11: 3910.
https://doi.org/10.3390/jcm11133910

Pickard Strange M, Booth A, Akiki M, Wieringa S, Shaw SE. The Role of Virtual Consulting in Developing
Environmentally Sustainable Health Care: Systematic Literature Review. Journal of Medical Internet
Research. 2023; 25: ¢44823. https://doi.org/10.2196/44823

Russell SJ, Norvig P. Artificial Intelligence: A Modern Approach. 4th edn. Pearson: London. 2020.

Shahim B, Kapelios CJ, Savarese G, Lund LH. Global Public Health Burden of Heart Failure: An Updated
Review. Cardiac Failure Review. 2023; 9: el 1. https://doi.org/10.15420/cfr.2023.05

Tee NCH, Yeo JA, Choolani M, Poh KK, Ang TL. Healthcare in the era of climate change
and the need for environmental sustainability. Singapore Medical Journal. 2024; 65: 204-210.
https://doi.org/10.4103/singaporemedj.SMJ-2024-035

World Health Organization. WHO guideline: recommendations on digital interventions for health system
strengthening: web supplement 2: summary of findings and GRADE tables. No. WHO/RHR/19.7. World
Health Organization: Geneva. 2019.

Yeung AWK, Torkamani A, Butte AJ, Glicksberg BS, Schuller B, Rodriguez B, et al. The
promise of digital healthcare technologies. Frontiers in Public Health. 2023; 11: 1196596.
https://doi.org/10.3389/fpubh.2023.1196596

British Journal of Hospital Medicine | 2025 | https://doi.org/10.12968/hmed.2024.0899


https://www.magonlinelibrary.com/journal/hmed
https://doi.org/10.12968/hmed.2024.0899

	Conclusion
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgement
	Funding
	Conflict of Interest
	References

