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Applications of Machine Learning in Healthcare

Data Abundance
According to Wikipedia, the term information explosion refers to the rapid increase in the amount of 
published information or data and the effects of this abundance. A major cause for this information 
explosion is the digitization of the various industries. The healthcare industry is no exception to this 
phenomenon and has digitized various key components such as booking of appointments, billing, 
reports of diagnosis etc. In fact, it is estimated that the healthcare system generates approximately 
a trillion gigabytes every year and this number is doubling every two years! Vast amounts of data 
and complex problems, have led to a gradual acceptance of machine learning applications in the 
healthcare industry.

Machine Learning To The Rescue
Machine learning is making use of the data available to aid doctors in diagnosis, analysis to identify 
trends and patterns in the collected data, drug discovery among various other applications. A lot of 
research is ongoing into the use of machine learning for both the diagnosis and prognosis of cancer. 
Google has come up with a model to detect cancer which achieved 89% accuracy compared to 
73% accuracy achieved by a human pathologist. Despite the fears of the general population 
regarding AI replacing physicians, AI and machine learning will become valuable tools that will help 
speed up and optimize a doctor’s job.
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Applications of Machine Learning in Healthcare
There are three main branches of machine learning: supervised, unsupervised, and reinforcement 



learning. Each branch has its own advantages and disadvantages and can be applied to solve a 
wide set of problems. 

Example of classification (under supervised 
learning). The figure shows the model’s 
predictions of malignant (1) and benign (0) 
breast cancer based on the tumor size.


Example of clustering (under unsupervised 
learning). The figure shows the model’s 
grouping of different cancer types.

Example of a feedback loop (reinforcement 
learning) where the model is predicting the 
next steps in the chemotherapy process 
based on simulations of patient data using 
rewards.

1. Supervised Learning
For supervised learning, the algorithms need labeled data and will output an optimized model that 
could be applied to new data in order to predict an outcome. Take for example predicting diabetes 
or breast cancer prognosis. There are many applicable examples of supervised learning in 
healthcare since there is a massive influx of data coming from many sources.

2. Unsupervised Learning
Unsupervised learning is used on complex data sets where there are too many variables for a 
human to deal with. The objective is to simplify the data by clustering it into manageable subsets. 
This type of analysis could help find answers to questions like “What type of recurring qualitative 
and quantitative features do we find in high-risk cancer patients”?

3. Reinforcement Learning
Lastly, reinforcement learning is an automated way to make effective decisions by formulating the 
problem using rewards. Applications for these types of algorithms could be used for problems that 
involve prolonged and sequential procedures. An example could be the optimization of 
chemotherapy treatments.
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