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Abstract

Artificial Intelligence (Al) has emerged as a transformative force in the medical
sciences, revolutionizing various facets of healthcare. Its applications span patient diagnosis,
drug discovery, doctor-patient communication enhancement, prescription management, and
remote patient care. In recent times, modern Al algorithms have showcased accuracies on par
with human expertise, often surpassing human efficiency in specific medical tasks. This
research critically examines the impact of Al on the medical field, navigating between the
speculative projections and real-world applications. It aims to explore the evolving role of Al
in medicine, prompting discussions regarding the potential integration of machine learning in

medical fields.
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1. Introduction

Artificial Intelligence (Al) stands as a foundation that has significantly influenced
diverse industries, including banking, education, manufacturing, retail, and notably, healthcare.
In the technological landscape, Al has been instrumental in powering advancements in web
search engines like Google, personalized content recommendations on platforms such as
Netflix, targeted advertising via social media channels like Facebook, and the development of
autonomous vehicles exemplified by Tesla. The pervasive influence of Al is evident in
everyday activities, from the filtration of spam emails to the functionality of smartwatches
monitoring the activity levels of the humans, and in online retail platforms such as Amazon,

which employ Al to recommend products based on consumer behavior [1].

Within the medical domain, Al assumes a pivotal role, driving innovative solutions that
businesses employ to enhance healthcare services. This research aims to provide a
comprehensive exploration of the multifaceted role of Al in the medical sciences. It will
examine the integration of Al in healthcare, covering both historical perspectives and
contemporary applications to elucidate the transformative impact Al that is changing the

medical sector [2].

2. Al Algorithms in Medical Field

The incredible breakthroughs that artificial intelligence (Al) has brought to almost
every industry have not spared the healthcare sector. The healthcare sector is producing an
unprecedented volume of unlabeled, inconsistent data that can be examined with artificial
intelligence to yield insightful information. Virtual therapy is another application for
technology, and it's even employed in some medical procedures and treatments. Every weeks,
new research striving to enhance the artificial intelligence algorithms to expand the methods

and the improve the performance of the applications is suggested by the researchers [3].

In order to address various issues, the healthcare sector is now using some of the best

Al algorithms, these include:
2.1 Support Vector Machines

The most often utilized machine learning algorithm in the healthcare sector is support

vector machines. This supervised learning model is usually employed in outline identification,
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regression, and classification. It is also used in predicting cardiac patients' drug adhesion in the
recent years, it has helped millions of people to avoid potentially fatal outcomes, including
hospital readmission. Moreover, it is also used in word classification, image segmentation, and

protein classification etc.
2.2 Artificial Neural Networks

It is a collection of deep learning algorithms that can receive signals from one layer and
deliver them to another, inspired by the arrangement of neurons in animal brains. A network
that is capable of learning without the assistance of humans or by examining examples. Not
only may artificial neural networks be used for biochemical analysis, but pathologists can also
employ them for diagnosis. Convolutional neural networks (CNNs) and recurrent neural

networks (RNNSs) are the two other divisions.

As imaging can inform a physician about a disease even before symptoms appear, it is
a vital component of medical science. As a result, a number of screening techniques exist,
including Pap smears, mammograms, colonoscopies, etc. Given that CNN's algorithm works
well for binary classification and multi-class classification, it has shown to be important in this
section. However, when used to pattern recognition in the analysis of medical time-series data,

RNN has shown to be important.
2.3 Random Forest

The approach helps prevent decision trees from overfitting by building numerous
training trees throughout training period for classification and regression tasks. Currently, it is
utilized for disease risk prediction based on prior medical history, as well as
ECG(electrocardiogram) and MRI (Medical Resonance Imaging )analysis.

2.4 Discriminant Analysis

A machine learning approach called discriminant analysis is used to classify an object
into one or more categories and assess how well an object has been classified. Discriminant
analysis is used in the healthcare sector for a variety of purposes, including the early diagnosis
of diabetic peripheral neuropathy and the improvement of blood vessel image diagnostic
features. It is also used to identify indicators of mental health disorientation and for electronic
health record management systems.
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2.5 Deep Learning

Deep learning is an algorithmic data analysis technique that is a subset of machine
learning, which is a subset of artificial intelligence. A deep learning algorithm identify patterns
in raw data by creating its own representations with less preprocessing required.

2.6 Logistic Regression

Using predictor variables, this machine-learning technique forecasts the present state
of the categorical dependent variable. It is frequently used to categorize and forecast the
likelihood of an event, such as in disease risk assessment, which helps physicians make vital
medical decisions. Additionally, it aids healthcare facilities in identifying higher-risk

individuals and developing behavioral health programs to enhance their regular health routines.
2.7 Naive Bayes

This is one of the most effective machine learning algorithms, based on the Bayes
theorem, and is widely used in the healthcare sector for illness prediction and medical data
classification.

2.8 Linear Regression

Modeling and figuring out the connection between dependent and independent
variables is done using this linear statistical and machine learning technique. Its function is to
ascertain if two variables are related to each other. At the moment, risk factor-based disease

prediction is its main application.

3. Application of Al in Medical Field

The field of artificial intelligence is developing quickly. As a result, Al applications in
each area also increase. Among all the areas, Al has tremendous prospects in healthcare. Every
aspect of healthcare, from accounting to surgery, can benefit from the use of Al. Let's look at

some potential healthcare uses[4,5].

1. Clinical Judgment: Using Natural Learning Process (NLP), doctors can highlight
vital information from patients' medical reports. This aids them in making wise treatment
decisions for the patient. Al has the capacity to store a sizable amount of data, which offers

pertinent information about patients and can even suggest the best course of therapy.
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2. Chatbots: Even for minor medical issues that they can be handled on their own,
people have a tendency to make an appointment with their doctors. This results in a busy
schedule for doctors. Patients can use chatbots to cut costs associated with unneeded healthcare
visits. It is an artificial intelligence application that uses an algorithm to operate. Chatbots
rapidly respond to any inquiries or concerns patients may have. Additionally, they offer
solutions to any issues that patients could be having and even advise people to self-treat minor
health issues. The availability of chatbot services around-the-clock enables doctors to work in

a laid-back setting.

3. Surgical Robots: Robots equipped with Al technology are capable of carrying out
surgical procedures. Surgery performed by surgical robots is extremely accurate. These
surgical robots can gather patient surgery histories from the past and make decisions based on

those facts.

4. Robotic Nursing Assistants: Robotic nursing assistants can be used in place of
human nursing assistants. Virtual nursing aides are such robots. They can take on
responsibilities like talking to patients or giving patients care. They are available around-the-
clock and are able to respond to all questions from patients as well as examine them and offer

the best treatments. Care Angel is the initial virtual nursing helper.

5. Can Accurately Record Documents: Patient records can be accurately documented
with the aid of Al Robotic Process Automation (RPA). This software provides the ability to
save various official papers, as well as the capability for billing, in addition to preserving

patient records.

4. Al in Medicine's Capabilities [6]

1. Human Monitoring: Despite the significant advancements made by Al in the
medical domain, human oversight remains crucial. While surgical robots operate based on
logical instructions rather than empathy, medical professionals possess the capability to discern

critical behavioral cues vital for accurate diagnoses and preventive measures.

2.Social Consideratons: Al systems, although efficient in recommending treatments,

often overlook social, economic, and historical factors impacting patients' health. Patient
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allocation to specific care facilities based solely on diagnosis might disregard important

considerations such as financial constraints or individual preferences.

3.Al Replaces Humans: While Al contributes to cost reduction and alleviates clinician
stress, it also raises concerns about potential job loss in the healthcare sector. The displacement
of healthcare professionals, who have invested significant time and resources in their
education, could lead to inequality issues, as predicted by research indicating a potential

imbalance in job creation and elimination due to Al integration.

4.Potential for Inaccuracies: The foundational data for medical Al often stems from
millions of documented cases, yet the lack of information regarding certain illnesses,
demographics, or environmental factors can lead to misdiagnoses. This occurs usually in
prescription and treatment reactions among specific people, complicating the diagnoses and

subsequent medical care.

5.Security Risks: Al heavily relies on data networks, leading to potential security
vulnerabilities. Increased cybersecurity measures are necessary to thwart cyber threats in
response to the development of offensive Al. The evolving landscape of Al-powered
cyberattacks poses challenges for detection and prevention, making it increasingly difficult to

thwart sophisticated threats.

5. Benefit of Al in Medical Field [7]

1. The Capacity for Data Analysis and Improved Diagnosis

Al technology can analyze medical records and other data connected to healthcare
considerably more quickly and frequently more precisely than humans can. This can greatly
speed up the diagnosis process and enable medical professionals carry out their tasks more

successfully.
2. Improved Medical Treatment

Al in healthcare should enhance the level of patient care provided if properly deployed.
This is accomplished by lowering the amount of time spent conducting research, enabling

improved resource utilization, and minimizing mistakes.

Journal of Atrtificial Intelligence and Capsule Networks, December 2023, Volume 5, Issue 4 351



Role of Atrtificial Intelligence in the Medical Field

3. Lower Care Costs

Al can cut expenses in a variety of ways, including both monetary and time-related
ones. Machine learning in healthcare can eliminate medical errors, lighten the load of time-
consuming administrative work, and do jobs far more quickly than a human might be able to.

4. Up-To-Date Information

It's important to provide a diagnosis as soon as possible when it comes to medical
problems. Medical practitioners must obtain reliable information that enables them to make
crucial decisions more successfully in order to do this. Real-time data lowers expenses,
shortens wait times, and increases the likelihood that a disease can be stopped from getting
worse.re practitioners might gain useful context for their treatment decisions by integrating
medical Al into clinician processes.

5. Increased Workload and Less Employee Stress

The healthcare industry is known for its high stress levels, and frequently, departments
lack sufficient staffing. This problem might be solved by using artificial intelligence in the
healthcare industry, which would relieve some of the pressures. Another factor contributing to
the importance of worker mental health is that hectic schedules and personal stress can have an

adverse effect on the quality of service delivered.
6. Assistance with Office Responsibilities

Medical practitioners can focus more on patient care and other important aspects of
their jobs by reducing the time they spend on administrative activities. Maintaining records,
scanning analysis, and data entering are tasks that Al may assist with.

7. Digital Consultations and Health Monitoring

Al is a wonderful method to enhance the way medical practitioner’s record and analyze
data, whether it be through wearable devices that help monitor a patient's health or digital
consultations that can be completed on a smart device. Patients can also access professional

help online and keep track of their own health.
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Table 1. Recent Advances in Healthcare on Application of Al

Sno Recent Advances Approaches/ Advantages Limitations
Methods Used
Deep Learning in Utilization of deep Accurate Requires vast

Imaging

neural networks for
medical image
analysis.

identification of
abnormalities in
medical images. -
Enhanced
interpretation and
diagnosis in
radiology, pathology,
and cardiology. -
Improved efficiency
in detecting and
analyzing patterns.

amounts of high-
quality data for
effective training.
- Concerns about
interpretability
and transparency
of decision-
making
processes. -
Limited
explainability in
the Al's reasoning
for diagnoses. -
Potential issues
with data privacy
and security.

Personalized Medicine
through Al

Tailoring treatments
based on individual
patient data and

genetic information.

Customized
treatment plans and
medication dosage
for better patient
outcomes. - Precision
in predicting and
preventing diseases
based on genetic
analysis. - Improved
drug development
and clinical trials.

Accessibility to
comprehensive
and diverse
patient data for
accurate
individualized
treatments. -
Ethical
considerations
related to the use
and storage of

and shorter recovery
times for patients

genetic
information
Robotics and Surgical Al-powered robotic Enhanced precision | Expensive
Assistance systems aiding in and minimally implementation
surgical procedures. invasive surgeries. - | costs and
Reduced human error | infrastructure

requirements. -
Concerns about
safety and errors
in highly
sensitive
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procedures. - The
need for continual
training and
monitoring to
ensure the Al's
competence and
reliability

6. Shortcoming of Al in Medical Field [8,9]

1. Training Issues: Medical practitioners must undergo considerable training in order
to use many Al technologies, but the Al tools themselves must also be properly trained using
accurate data. This can result in issues that wouldn't arise without the use of Al in both

situations.

2. Potential for Unemployment: There will be robots soon! While it used to be a
common joke that robots would take over the world and steal the jobs of humans, artificial
intelligence (Al) and automation are a very real danger to many different industries. Healthcare
is no exception, since the use of Al may result in the elimination of several administrative

positions.

3. Challenges in Adaptation: Too much change may be extremely disruptive in any
industry. Because of this, it's crucial to establish a balance and make sure that departments are
prepared for Al before it is implemented.

4. Human Involvement and Monitoring: Healthcare Al has advanced dramatically,
but it still depends on human involvement and monitoring. Humans are exceptional in that they

are able to observe patient behavior and empathize with them in a manner that machines cannot.

5. Increasing Risk to Security: Al systems may be security-vulnerable, which is a
major issue for the healthcare sector because patient data must be kept private. Cyber attacks
are growing more expert and precise, but they are also getting tougher to foresee and stop. This
implies that in order to ensure they deter cyber criminals; healthcare organizations will need to

spend a considerable amount of money.

ISSN: 2582-2012 354




K.A. Balasubramaniam, L. Anitha, R. Anandavalli, V. Selva Kumar

6. Social Factors: It's frequently not just about physical conditions while treating

individuals. In actuality, social, historical, and economic circumstances can also affect the

precise type of care a person need. While Al is more than capable of determining the best

course of therapy based on the diagnosis, it is not yet able to take other social factors into

account that can affect a medical professional’s choice.

7. Effects of Inacuuracies in Al :The use of Al in medicine would eliminate many

human-caused errors, but it couldn't entirely eliminate inaccuracy. Mistakes are still likely to

happen whenever there is a significant amount of data involved, and data gaps can also be a

problem. This might have detrimental effects on areas like the prescribing of medicine.

Table 2. Real World Examples of Al in Healthcare

S.no Real-World
Example

Use of Al

Limitations

IBM Watson Health

Assists in analyzing complex
medical data, aiding in
personalized treatment plans,
drug discovery, and cancer
research.

Limitations include
concerns about the
transparency of its
decision-making process
and the need for more
substantial clinical
validation of its
recommendations.

Zebra Medical Vision

Provides Al-powered
algorithms to assist in the
interpretation of medical
imaging, such as detecting
anomalies in X-rays, CT scans,
and mammograms.

The Al's performance
heavily relies on the
quality and diversity of the
data it is trained on. The
accuracy of results can be
influenced by variations in
data quality and the need
for validation through
large-scale clinical trials.

Tempus

Employs Al for analyzing
clinical and molecular data to
aid in personalized cancer
treatment by providing insights
into patient-specific therapies.

Challenges include the
need for comprehensive
and diverse data sets for
accurate analysis.
Additionally, integrating
Al solutions into
healthcare systems and
aligning with regulatory
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requirements poses hurdles
for widespread adoption.

7. The Evolution of Al in the Future Healthcare

Artificial Intelligence (Al) stands poised to revolutionize the healthcare industry,
streamlining processes such as transcribing patient notes, organizing data on portals like EPIC,
aiding in diagnoses, and potentially serving as a secondary opinion for medical professionals.
The implementation of Al technologies holds promise in providing doctors more time and
aiding patients in medication alternatives and follow-up care. Additionally, remote patient
diagnosis using Al brings healthcare services to underserved regions beyond major cities,
promising increased accessibility. Although the potential of Al in healthcare is promising, its
utilization by the general public remains relatively unexplored. Recently authorized devices
like Apple's Series 4 smartwatch and AliveCor's Kardiaband, capable of identifying atrial
fibrillation, represent the initial steps in empowering individuals to monitor personal health

data for swift actions by their medical teams[10].

Technology's impact on mental health has often raised concerns, yet research indicates
that individuals experiencing Post-traumatic stress disorder (PTSD) and other mental health
issues are more inclined to discuss their concerns with virtual entities, signaling reduced fear
of judgment. While major pharmaceutical companies are investing in Al for drug development
targeting serious diseases like cancer and cardiovascular conditions, there remains limited

research on Al models for diagnosing rare diseases such as tuberculosis and malaria.

Priority vouchers, which the FDA introduced, encourage businesses to develop novel
therapies for certain underdiagnosed diseases.However, the realization of Al's potential in
healthcare faces challenges. An obstacle lies in the gathering and utilization of robust data.
Despite promising technologies and machine learning algorithms, the full potential of Al in
healthcare hinges on comprehensive and representative data. The digitization of medical
records, establishment of industry-wide standards for data infrastructure, and the creation of
robust mechanisms to protect patient consent and confidentiality are vital for unlocking Al's
full potential in healthcare. Collaboration and essential adjustments within the healthcare sector

are imperative to leverage the benefits Al in addressing major healthcare challenges[11,12].
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8. Discussion

The study of the role of Artificial Intelligence (Al) in the medical field revealed
compelling insights regarding both existing methodologies and proposed solutions. One of the
primary findings highlighted the necessity for human monitoring despite the advancements
achieved by Al in medical sciences. Al, while proficient in tasks like transcribing notes,
organizing patient data, and offering diagnostic support, lacks the nuanced understanding and
empathetic capabilities inherent to human medical professionals. Human intervention remains
essential for interpreting vital behavioral cues crucial for accurate diagnoses and tailored
patient care.

Moreover, the study identified a significant limitation in existing Al systems that tend
to overlook social determinants impacting patient health. Recommendations generated by Al
often focus solely on medical data, neglecting essential social, economic, and historical factors
influencing a patient's well-being. This shortfall in understanding the holistic nature of patient
health poses a challenge for providing comprehensive and personalized healthcare.

The proposed solution involves a hybrid approach leveraging the strengths of both
existing systems and Al to overcome these shortcomings. While Al streamlines various
medical processes and aids in diagnostics, the human touch is irreplaceable in understanding
and addressing the nuanced social and emotional aspects of healthcare. Implementing Al as a
support system rather than a replacement for human involvement ensures comprehensive and
personalized care. To address these limitations, an integrated system that amalgamates Al
capabilities with human expertise is recommended. Al could efficiently handle data processing,
diagnostics, and treatment recommendations, while human professionals provide proper
monitoring, ensuring that social and emotional aspects are considered, thus delivering holistic
patient care[13].

In essence, the study highlighted the pivotal role Al plays in reshaping medicine but
underlined the need for a balanced approach that values both technological advancements and
the irreplaceable human touch in healthcare. A hybrid system integrating Al and human
expertise offers a promising solution to overcome the limitations and enhance the quality and

efficacy of healthcare services.
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9. Conclusion

Al advancements are poised to revolutionize various aspects of healthcare, ushering in
a future characterized by personalized, accurate, predictive, and accessible medical services.
The rapid digital transformation and the influence of these technologies prompt healthcare
systems to adapt to this evolving landscape. The pace of technology adoption remains
uncertain, but for the NHS and other healthcare providers, these innovations hold the promise
of liberating valuable time for medical professionals to focus on patient care, potentially
harnessing a global wealth of data and knowledge to push the boundaries of what's medically
achievable. Much like genomics, teleconsultation, and precision medicine, the integration of
Al into clinical practice is progressing swiftly. While scientific rigor and transparency are
essential for advancing healthcare, health policies should also address the ethical and practical
implications that arise with this significant shift in the field of medicine. The future of medicine
is being shaped by Al, and it's vital to navigate this transformative journey with care and

consideration for both patients and practitioners.
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