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ABSTRACT

This paper explores how Artificial Intelligence (Al) has been applied in healthcare between 2020 and 2024, with
a focus on understanding how research in this area has evolved during that time. Al has increasingly become an
important tool in modern medicine, mainly because of its ability to handle large datasets and identify patterns
that are not always obvious to human experts. In this study, we look at publication trends to see how interest in
healthcare Al has grown, and we group the research into key categories like disease diagnosis, patient
monitoring, treatment personalization, and the ethical issues involved. Five representative papers are reviewed
in more detail to compare the techniques used, performance results, benefits, and any drawbacks. To help
visualize these trends, we include bar graphs showing the number of publications each year and how the focus
areas have shifted. The goal of this survey is to give a clear overview of what has been done in Al and healthcare
so far, and what challenges still remain for future work in this field.

Index Term— Artificial Intelligence, Healthcare, Deep Learning, Medical Imaging, Explainable Al.

INTRODUCTION

Acrtificial Intelligence (Al) has rapidly become a key driver of innovation in healthcare, enabling advancements in areas
such as disease diagnosis, treatment planning, patient monitoring, and hospital management. With the growing
availability of medical data and improvements in computational power, Al systems have been increasingly used to
support clinical decisions, automate routine tasks, and enhance patient care.

Between 2020 and 2024, the interest in Al for healthcare applications has grown significantly, partly fueled by the need
for efficient and scalable solutions during global health emergencies like the COVID-19 pandemic. Techniques such as
machine learning, deep learning, and natural language processing have been applied to medical imaging, electronic
health records, wearable devices, and drug discovery, often leading to promising results. At the same time, the use of Al
in healthcare also raises challenges related to data privacy, algorithmic bias, and the need for transparency. While many
Al models have shown great potential in research settings, their adoption in real-world clinical practice remains limited
due to technical, regulatory, and ethical concerns.

This paper presents a survey of Al research in healthcare published from 2020 to 2024. It analyzes yearly publication
trends, identifies key areas of focus, and reviews selected research studies to compare their approaches, effectiveness,
and limitations. The goal is to provide a clear picture of how Al has shaped healthcare in recent years and highlight
opportunities for future research and development.

METHODOLOGY

To explore the trends and progression of Al in healthcare, we conducted a systematic review of peer-reviewed articles
published between 2020 and 2024. The goal was to gather high-quality studies that highlight the impact of Al
technologies on healthcare systems, clinical practices, and patient outcomes.

We used reputable academic databases, including IEEE Xplore, SpringerLink, and PubMed, to identify relevant
articles. Keywords such as “Al in healthcare,” “machine learning in medicine,” and “healthcare automation” were used,
with filters applied to include only studies from 2020 to 2024. After screening for relevance, duplicates and non-
relevant papers were excluded. The remaining studies were categorized into four main areas:

e Diagnostics — Al in disease detection and imaging.
e Treatment and Personalization — Al in personalized medicine and treatment planning.
e Remote Monitoring and Wearables — Al in real-time health monitoring.
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e Ethical, Legal, and Social Implications (ELSI) — Challenges related to privacy, bias, and regulatory concerns.

This categorization allowed us to evaluate the techniques used, performance outcomes, and limitations within each
area. We also visualized the trends using bar graphs and thematic charts to provide a clear overview of the research
distribution.

Publication Trends (2020-2024)

Annual Publication Count

The number of publications focused on Al in healthcare has demonstrated a consistent increase over the past five years,
from 2020 to 2024. This upward trend reflects a growing interest in Al technologies and their application to various
facets of healthcare. The surge in research publications can be attributed to advancements in Al algorithms, the
widespread adoption of digital health technologies, and an increasing awareness of the potential for Al to address
critical challenges in healthcare systems.

Graph 1: Annual Publication Count (2020-2024)
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Research Focus Areas
Over the years, the focus of Al research in healthcare has expanded to cover a broad range of domains, each with its
unique applications and challenges. Some of the key focus areas identified in the literature are

Diagnostics: Al algorithms, particularly those based on deep learning, have been widely applied to improve the
accuracy and speed of disease detection. These include image recognition system for radiology pathology and
other diagnostic modalities.

Treatment Personalization: Machine learning model have been developed to help tailor

Treatment plant to individual patients based on their genetic profile, medical history, and real-time data. This focus
area has been as increasing number of studies on personalized medicine.

Remote Monitoring: The growing use of wearable health device and telemedicine applications has led to
significant advancements in Al-powered remote monitoring. These systems can track vital signs, predict health
events, and notify healthcare providers in real-time.

Ethical Considerations: As Al becomes more integrated into healthcare, there is a growing need to address the

ethical challenges that come with it. Issues such as data privacy, algorithmic biases transparency, and the explain
ability of Al decisions are a major focus of research.
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Graph 2: Distribution of Research Focus Areas (2020-2024
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LITERATURE REVIEW

Study 1: Al in Diagnostic Imaging— Lung Cancer Detection

This study developed a deep learning model for detecting lung cancer from CT scans, achieving an accuracy of 92%.
The model outperformed traditional methods and demonstrated potential for early detection

Techniques Used: Convolutional Neural Networks (CNNs)

Performance Metrics: Accuracy, Sensitivity, Specificity

Advantages: High diagnostic accuracy, early detection

Limitations: Requires large annotated datasets

Study 2: Personalized Treatment Planning

This research applied reinforcement learning to personalize chemotherapy regimens for cancer patients, resulting in
improved survival rates and reduced side effects.

Techniques Used: Reinforcement Learning Performance Metrics: Survival Rate, Side Effect Severity

Advantages: Tailored treatment plans, improved patient outcomes

Limitations: Complex model training, data scarcity Imaging TechnologyNews+10Premier Science+10Wikipedia+
10Glorium Tech+8Verywell Health+8San Francisco Chronicle+8AIPRM

Study 3: Remote Patient Monitoring
An Al- based system was developed for continuous monitoring of diabetic patients using wearable sensors, providing
real-time alerts for abnormal glucose levels.

Techniques Used: Supervised Learning, Sensor Data Analysis
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Performance Metrics: Alert Accuracy, Patient Compliance

Advantages: Real-time monitoring, proactive healthcare

Limitations: Device dependency, data privacy concerns Open

Study 4: Ethical Implications of Al in Healthcare

Techniques Used: Bias Detection Algorithms, Explain ability Frameworks
Performance Metrics: Bias Reduction, Model Interpretability
Advantages: Enhanced fairness, increased trust in Al systems

Limitations: High computational cost, regulatory hurdles

Al Technique Application area Advantages Limitation
Machine Disease High accuracy, Needs large datasets
Learning Diagnosis fast predictions
Deep Learning Medical Handles Computationally expensive
Imaging complex
Analysis patterns
Natural Language Clinical Extracts useful data| May misinterpret medical
Processing (NLP) Documenta tion from text context
Robotics Surgery High precisionand | High cost, training
Assistance control required
Expert Systems Decision Rule-based Lacks adaptability
Support consistency to new data
DISCUSSION

The integration of Artificial Intelligence (Al) into healthcare has already shown remarkable potential in transforming
various aspects of patient care. In particular, Al has demonstrated great success in diagnostics, treatment
personalization, and remote monitoring, making healthcare more efficient, accurate, and accessible

Promising Applications
Diagnostics: Al, especially deep learning, has enhanced medical imaging and early disease detection, helping identify
conditions like cancer and heart disease more accurately than traditional methods.

Treatment Personalization: Al analyzes large volumes of patient data—including genetic and real-time health
information—to enable more effective, tailored treatment plans.

Remote Monitoring: Al-powered wearable and telemedicine tools allow continuous tracking of vital signs, early
detection of health issues, and timely alerts for healthcare providers.

Challenges and Ethical Considerations
Despite its benefits, Al adoption faces key challenges:

Data Privacy: Handling sensitive patient data raises privacy and security concerns that must comply with regulations
like HIPAA.

Algorithmic Bias: Training data that lack diversity can result in biased Al models, risking unequal care.

Explain ability: Many Al models operate as “black boxes,” making it hard for clinicians to understand or trust their
decisions. More transparent, interpretable models are needed for clinical acceptance.
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Future Directions

To fully realize AI’s potential in healthcare, collaboration among researchers, clinicians, and regulators is essential.
Ensuring fairness, transparency, and ethical design will be critical to integrating Al safely and effectively into everyday
medical practice.

CONCLUSION

The integration of Artificial Intelligence (Al) into modern healthcare systems represents one of the most transformative
shifts in medical science in recent years. Al is no longer a distant, futuristic concept—it is actively reshaping how
patients are diagnosed, monitored, and treated across the globe.

From sophisticated image recognition tools that assist radiologists in detecting diseases with unprecedented precision,
to machine learning models that help doctors develop personalized treatment strategies based on a patient’s unique
medical history, Al is becoming an indispensable part of clinical decision-making. The growing availability of
wearable health devices and Al-powered remote monitoring technologies now allows for real-time tracking of patient
health metrics, making early intervention and preventive care more effective and scalable. These technologies are not
only improving patient outcomes but also helping to reduce the burden on healthcare professionals by automating
routine tasks and streamlining workflows. As Al continues to evolve, it promises to make healthcare more proactive,
accessible, and tailored to individual needs. However, this rapid transformation also calls for careful consideration of
ethical, legal, and societal implications, such as ensuring data privacy, eliminating algorithmic bias, and maintaining
transparency in Al- driven recommendations. The journey ahead is filled with both opportunities and responsibilities,
and it is essential that innovation goes hand in hand with trust, fairness, and accountability.
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