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ABSTRACT :

Machine Learning (ML) is one of the most important fields of Artificial Intelligence that allows computers to learn from data and make decisions without being
directly programmed. In recent years, ML has become very useful in healthcare because of the large amount of medical data available from patients, hospitals, and
research laboratories. This paper explores how ML is applied in different areas of healthcare such as disease prediction, medical imaging, drug discovery,
personalized medicine, and hospital administration. The benefits of ML include faster diagnosis, more accurate results, and cost reduction. However, there are also
challenges such as data privacy, bias in models, and the need for trained professionals. The paper concludes that ML will continue to play a supportive role in

healthcare and has great potential for the future.

1. Introduction

Machine Learning (ML) is a technique where computers use data to learn and make predictions or decisions. Instead of being given exact rules, ML
systems improve their performance by analyzing patterns in data. In recent years, ML has become popular in many industries such as finance, business,
and education.

Healthcare is one of the most important areas where ML is making a big difference. Doctors, hospitals, and researchers handle huge amounts of medical
data every day. Using ML, this data can be analyzed to detect diseases early, suggest treatments, and even discover new medicines.

The main objective of this paper is to study the role of Machine Learning in healthcare, the various applications where it is used, and the challenges that
still need to be solved.

2. Literature Review
Researchers around the world have studied the impact of ML in healthcare. For example, Google’s DeepMind has developed systems that can detect eye
diseases from retinal images with accuracy similar to doctors. IBM Watson Health has been used to suggest cancer treatments by analyzing thousands of

research papers.

Esteva et al. (2017) showed that deep learning models can classify skin cancer images at the same level as expert dermatologists. Similarly, Rajkomar et
al. (2019) discussed how ML can be applied to electronic health records for predicting diseases.

These studies prove that ML is not only a research topic but also has practical uses in hospitals and clinics.

3. Applications of ML in Healthcare

3.1 Disease Prediction and Diagnosis

ML can help predict diseases like diabetes, cancer, or heart disease based on patient data. For example, algorithms can analyze patient history, lab results,
and lifestyle factors to warn doctors about risks. During the COVID-19 pandemic, ML was also used to predict the spread of infection and help in early
detection.

3.2 Medical Imaging

Medical imaging such as X-rays, MRIs, and CT scans produce large and complex images. ML algorithms can quickly analyze these images to detect
problems such as tumors, fractures, or infections. This helps doctors in making faster and more accurate diagnoses.
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3.3 Drug Discovery

Developing new medicines usually takes years and costs a lot of money. ML can speed up this process by predicting which chemical compounds may
work as potential drugs. This reduces both the time and the cost of drug discovery.

3.4 Personalized Medicine

Every patient is different, and a treatment that works for one person may not work for another. ML can help design personalized treatments based on the
patient’s genetic information, medical history, and lifestyle. This increases the success rate of treatments.

3.5 Healthcare Administration

Apart from medical treatment, ML also helps in hospital management. It can predict the number of patients that may come on a particular day, help in
scheduling staff, and reduce waiting times. This improves overall hospital efficiency.

4. Challenges and Limitations

Even though ML has many advantages, there are still some challenges:

- Data Privacy: Patient data is very sensitive, and using it for ML requires strong protection to avoid misuse.

- Bias in Models: If the training data is biased, the ML model may give unfair or inaccurate results.

- Lack of Transparency: Many ML models work like a “black box,” making it difficult to understand how they reach a conclusion.

- High Cost and Expertise: Developing and maintaining ML systems require skilled professionals and can be expensive for small hospitals.

5. Conclusion and Future Scope

Machine Learning is transforming healthcare by making diagnosis faster, improving treatment, and supporting doctors in decision-making. From disease
prediction to drug discovery, ML applications are already showing positive results.

However, challenges like privacy, bias, and cost must be solved before ML can be widely used in every hospital. In the future, explainable AI and more
affordable ML tools will make healthcare more efficient and accessible.

ML will not replace doctors but will act as a supportive tool to improve healthcare quality and save more lives.
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