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Abstract

Cardiac rehabilitation (CR) is a cornerstone of secondary prevention for patients with
cardiovascular disease, proven to enhance functional capacity, reduce ...

How Does Al Support Cardiac Rehabilitation
Programs?

Author: Rasit Dinc

Introduction

Cardiac rehabilitation (CR) is a cornerstone of secondary prevention for
patients with cardiovascular disease, proven to enhance functional capacity,
reduce hospital readmissions, and lower mortality rates [1]. However, the
efficacy of traditional, center-based CR programs is often hampered by low
patient uptake and adherence. The integration of digital technologies,
particularly Artificial Intelligence (AI), is emerging as a transformative
solution to these challenges, heralding a new era of personalized, accessible,
and effective cardiac care.

The Rise of AI-Powered Remote Monitoring

The proliferation of wearable devices like smartwatches and fitness trackers
has generated an unprecedented volume of real-time physiological data. While
this data is invaluable, its sheer scale makes manual analysis impractical for
healthcare providers. This is where Al excels. By leveraging machine learning
algorithms, Al can analyze minute-by-minute data from wearables to identify
trends, patterns, and anomalies in a patient's activity levels, heart rate, and
other vital signs [3].

This capability is the foundation of Al-driven remote monitoring in cardiac
rehabilitation. Instead of relying on sporadic, in-person assessments, clinicians
can gain a continuous and comprehensive understanding of a patient's
progress and health status in their own environment. A study highlighted by
the American Heart Association emphasizes that Al can process these vast



datasets to distinguish different patient engagement patterns, allowing for a
more nuanced approach to remote care [2, 3].

Personalizing Rehabilitation at Scale

One of the most significant contributions of Al to cardiac rehabilitation is its
ability to deliver highly personalized care. Traditional CR programs often
follow a one-size-fits-all approach, which may not be optimal for every patient.
Al algorithms can create and dynamically adjust exercise prescriptions based
on an individual's real-time performance and biometric feedback.

A feasibility study for an Al-aided, web-based CR program demonstrated that
machine learning could be used to automate the prescription of weekly
exercise goals [1]. This system can analyze a patient's activity trajectory and
determine if they are improving, plateauing, or declining. Based on this
analysis, the Al can modify the intensity, duration, or type of exercise
recommended, ensuring the rehabilitation plan remains both challenging and
safe. This level of personalization helps improve patient engagement and
adherence by setting achievable goals and providing a sense of continuous
support.

| AI Application | Function | Benefit for Cardiac Rehabilitation | | :--- | :--- | - |
| Remote Monitoring | Analyzes data from wearable devices | Provides
continuous, real-time insight into patient activity and vitals. | | Personalized
Exercise | Tailors exercise goals based on performance | Increases patient
engagement and optimizes physical conditioning. | | Predictive Analytics |
Identifies patients at risk of non-adherence or adverse events | Enables
proactive interventions and targeted support. | | Automated Guidance |
Delivers real-time feedback and motivation via mobile apps | Enhances patient
self-management and program accessibility. |

Enhancing Accessibility Through Home-Based Models

Logistical challenges such as transportation, scheduling conflicts, and a
perceived risk of infection in hospital settings are significant barriers to
participation in center-based CR [1]. Al-powered, home-based cardiac
rehabilitation (HBCR) models directly address these issues. Through mobile
applications, patients can follow their personalized rehabilitation plans from
the comfort of their homes.

These digital platforms not only deliver exercise guidance but also serve as an
interactive communication channel between the patient and the rehabilitation
team. As noted in a science advisory from the American Heart Association, the
field is moving towards hybrid models that combine the convenience of remote
care with the benefits of in-person consultations, tailored to patient needs [2].
Al is critical to making these remote components effective, ensuring that even
without direct physical supervision, the exercise regimen is safe and
appropriately managed.

The Future of Cardiac Rehabilitation

The integration of Al into cardiac rehabilitation is still evolving, but its
potential is vast. Future applications may include more sophisticated



predictive analytics to identify patients at high risk for adverse cardiac events,
allowing for preemptive interventions. Furthermore, Al can analyze patient
feedback and sentiment to address the psychosocial aspects of recovery,
providing a more holistic approach to care [1].

In conclusion, Al is not merely an adjunct to cardiac rehabilitation; it is
fundamentally reshaping its delivery. By enabling robust remote monitoring,
deep personalization, and greater accessibility, AI supports healthcare
professionals in providing a higher standard of care. As these technologies
mature, they promise to improve long-term outcomes for millions of patients
recovering from cardiovascular events, making rehabilitation more engaging,
effective, and integrated into the fabric of daily life.
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