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Cardiovascular disease (CVD) is a major contributor to morbidity and death and has
an enormous financial effect on healthcare systems [1]. As greater numbers of individuals
survive their initial CVD event and live longer, the demand for secondary prevention has
paradoxically grown despite the fact that improved medical therapies and management of
CVD risk factors have lowered mortality.

Cardiac rehabilitation (CR) is a thorough and varied outpatient intervention aimed at
enhancing the physical and mental well-being of CVD patients. CR has been demonstrated to
lower patients' risk of CVD mortality by 26%, reduce one-year hospital readmissions by
31%, and decrease patients' five-year all-cause mortality by up to 34% through a mix of
supervised exercise training, health and nutrition education, and psychological support [2].

Exercise-based CR after myocardial infarctions significantly decreased cardiovascular
mortality, increased hospital admission, and improved quality of life, according to Anderson
et al.'s Cochrane study [3]. Participation in CR had a mortality benefit across the board for all
ages, sexes, and ethnicities. The biggest mortality and morbidity advantages follow acute
myocardial infarction (MI) and coronary artery bypass graft surgery (CABG), however it is
significant to highlight that the benefits of CR vary among different cardiovascular diseases.
Although CR did not reduce mortality or hospital admission in patients with heart failure with
reduced ejection fraction (HFrEF), it did enhance quality of life [4]. Additionally, it has been
demonstrated that cardiac rehabilitation, especially in older people, considerably lessens the
degree of depression and cognitive impairment [5].

The AHA/ACC recommends CR for secondary prevention following an ST-elevation
MI (STEMI), non-ST-elevation M1 (NSTEMI), unstable angina (UA), percutaneous coronary
intervention (PCI), coronary artery bypass grafting (CABG), stable angina [9], and
symptomatic peripheral arterial disease (PAD) [10,11] because of these significant
cumulative benefits. Additionally, CR is advised in cases of chronic heart failure (HF) with a
decreased ejection fraction 35% [4,14], cardiac transplantation [13], and heart valve surgery
[12].

Unfortunately, CR is still underutilised by patients with CVD despite the advantages
being well-established and strong support from professional associations. Only 34% of those
who are recommended actually register in CR, and less than 20% of all eligible patients
participate in it [15]. This is linked to a number of obstacles, including a lack of a strong
doctor's recommendation, problems with transportation, and expensive out-of-pocket
expenses[16,17].

Regarding organisation, accessibility, integration into healthcare systems, and
funding, cardiac rehabilitation treatment differs greatly between nations [18-20]. Due to the
distinctive variances in healthcare systems and patient populations, these variations in the
structure and beliefs of CR models throughout the world provide various challenges and call
for particular solutions.
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I. BARRIERS TO CARDIAC REHABILITATION

Despite the fact that CR programmes are a class IA guideline from the ACC and
AHA, referral and participation rates following a coronary incident are still low. According to
published data, 30-60% of patients who are eligible for CR but do not attend do so for one
reason or another [21-25]. Patients who attend more CR sessions have lower mortality than
those who attend less sessions, which is significant since CR has a dose response relationship
[26]. Per CR session attended, this mortality benefit may be as big as 1% [26,27]. Suaya and
colleagues discovered that the rates of CR participation were greater following CABG than
following MI [28] still low referral rates and other factors causes great barrier to cardiac
rehabilitation.

Il. ARTIFICIAL INTELLIGENCE IN CARDIAC REHABILITATION

The capacity of a machine to carry out activities that ordinarily require human
intelligence is referred to as artificial intelligence (Al).This refers to "thinking” machines.
Patient-related data augmentation facilitates the generation of bigger data sets as well as their
analysis and interpretation. This can lead to a more accurate conclusion on the therapies and
their results. Though the human brain will become weary from this. By enhancing the
therapist's ability to comprehend the patient's state, Al can be used to regulate this. Cognitive
computing, deep learning, and machine learning are examples of Al subdomains. Al will
significantly alter the healthcare industry. A comprehensive rehabilitation strategy created
specifically for cardiac patients is called cardiac rehabilitation. The patient's physical, social,
and psychological well-being is improved by the rehabilitation. Getting the patient back to
their pre-operative functional condition is the fundamental goal of rehabilitation. Limitations
in human cognition may result from an increase in patients due to changes in lifestyle.
Artificial intelligence (Al)-based interpretation and analysis can enhance therapy results. [29]

Acrtificial intelligence (Al) as a notion first appears in 1956. This was described by
McCarthy as "the science and engineering of creating intelligent machines.” The vast amount
of data produced over the past ten years has made it necessary to progress new Al approaches
and speed up technical operations.

Al had two main aspects in the 1950s. As a component of empirical research, the
human-centered techniques include hypothesis testing and experimental validation.
Additionally, the rationalist techniques combine engineering and mathematics. [30]The Al
subfield known as machine learning (ML) is a technology with broad use in the health sector.
The strategy has a lengthy history of success. Al has a 95% accuracy rate for predicting heart
disease. In multispecialty hospitals, there are many monitoring and other data collecting
equipment accessible, but the same facilities also capture and store enormous amounts of
data. Since it is challenging for humans to collect data from these bigger files, machine
learning will assist in doing so, using the ‘device intelligence’ of the devices.The advantages
go beyond this, too. The work and time required by professionals in the medical area are
reduced since a computer can learn the diagnosis.4Numerous activities, including video
analysis, natural language processing, agile robots, personalised health care, expert systems
and prediction, and risk analysis, show evidence of the usage of Al in the field of
physiotherapy.
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Recent developments in video analysis have shown that ML is useful for diagnosing
underlying disease and analysing gait. it aids in identifying the danger of falls for the
therapists. [31] Volume 13 of the Natural Journal of Pharmaceutical Negative Results,
Special Issue 7, page 2026572 Unstructured healthcare records are being converted into
structured, annotated text using language processing. It enables clinical process automation to
speed up work. Dexterous robots are skilled at handling a variety of things in their hands, and
the integrated sensors accurately pinpoint the underlying anatomical alterations. This is
advantageous for neurorehabilitation. Clinicians and other caretakers for the patient are
assisted by visual personal assistants (VPA) embedded in their cellphones, watches, TVs,
automobiles, and other devices to forecast danger indicators and take appropriate action. [32]
Expert systems are effective in accurately storing, retrieving, and analysing the underlying
diseases, which aids physicians in making decisions. Additionally, ML aids in risk
assessments, which lowers the likelihood of receiving unneeded therapies. Additionally, ML
aids in the prediction of cardiovascular risk factors, the leading cause of death worldwide.
This aids in regulating death [33].

Recent advances and developments of Al in the field of cardiac rehabilitation

Using Digital Health to Screen for Risk Factors: The evaluation of modifiable risk
variables has been improved because to Al (There are BP monitors that can be worn. For the
purpose of measuring blood pressure, photoplethysmography (PPG) has recently developed.
The notion of PPG became more practical with the development of digital sensors, signal
processing, machine learning, and enhanced physiologic models. The procedure calls for the
construction of multi-photodetectors, multi-site measurement, event detection, event
visualisation, various models, and a comprehensive global health framework. Depending on
how much blood is in the optical path, the gadget measures the quantity of optical absorption
or reflection. This provides an accurate estimate of blood volume. [34]

There are several devices available for tracking physical activity, including
pedometers, accelerometers, activity bands, and smartwatches. In more recent tests, it has
been proposed to use smartwatches to execute algorithms during a 6-minute walk test. There
should be more experiments in this area. Smartphones are currently being used to manage
weight reduction. Smartphones will be used to record the diet and exercise. Additionally,
there are a number of drawbacks, such manual input. Researchers suggest using bar-code
scanning, remembering recently inputted foods, photo entry, text auto-completion, and even
identifying food items from uploaded images to combat this. Stein et al. created a
conversational tool that aids in a digital weight reduction coach with the use of Al. [34]

Since diabetes is a very dangerous metabolic condition, managing it is a major issue
in the medical community. Glucose levels can be monitored using a finger prick. Research on
Al-supported "closed loop™ support is ongoing. HbAlc biosensors are another just emerging
field. Diabetes mellitus can be predicted by glycated haemoglobin (HbAZ1c). It is the glucose
that is hemoglobin-bound, providing an average glucose level that has been present in the
blood for the last three months. It is possible to use electrochemical, colorimetric, electro-
chemiluminescent, and field-effect transistor (FET) sensors, among other types of sensors.
The structures of semiconductors serve as the basis for FETs. It employs quick, accurate,
sensitive, and label-free diagnostics to make the diagnosis.Applications for smartphones that
measure carbon monoxide inhaled have been effective in helping people stop smoking. The
most recent development in this field is the "hand-to-mouth” movement censor. These all
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represent the most recent trends in artificial intelligence. It also needs thorough study in the
area to strengthen this sector. [35]

Table 1: cardiovascular disease risk factors

Cardiovascular disease risk factors

Non-modifiable Modifiable

Age Cholesterol
Ethnicity Diabetes mellitus
Sex Smoking

Family history Blood pressure

Overweight & obesity

Physical activity

Diet

[36]

. CONCLUSION

Artificial intelligence is a branch of electronics. This involves giving 'intelligence’ to

the machine. This will help the clinicians to analyze, interpret and treat the conditions with
less effort and time. Al is an essential part of the medical field, due to the increase in data.
The clinicians require a lot of time to retrieve the data from a large pool of data. Cardiac
rehabilitation is a multidisciplinary approach, that reduces morbidity and mortality.
Various recent trends originated in the field of Al in cardiac rehabilitation. This starts
from the diagnosis, risk factor assessment, and treatment. Quality researches are required
in this field. [37]
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