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Abstract: Machine learning had a strong effect on day-to-day life processes, and in the future, it's going to 

continue influencing this field. A key where machine learning illustrates promise in healthcare, especially 

in diagnosing and predicting chronic diseases, conditions that last for at least a year. This paper examines 

various methods through which machine learning is used in healthcare, consider how these models might 

be improved to perform specialized tasks, like detecting cancer from individual cells, as they are used to 

analyse medical images. The paper also explores the inner workings of machine learning and enlightens on 

some of its current limitations. The article addresses concerns such as model bias and the significant 

expenses associated with implementing machine learning solutions. 
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I. INTRODUCTION 

Long-lasting health conditions are a top reason people pass away across the globe. Still, a lot of folks either don’t find 

out they have these issues or learn about them too late. Chronic diseases are among the leading causes of death 

worldwide, yet many individuals with these conditions go undiagnosed or receive a diagnosis later than they should. 

Research in Scotland on people who suffered a certain kind of heart attack showed that 60% had signs of blocked heart 

arteries but hadn’t been told about it before [1]. Over 50% of individuals with diabetes are unaware of their condition 

[2], and close to 50% of lung cancer diagnoses in the U.S. between 2016 and 2020 were made when the disease was 

already in a late phase [3]. 

 
Figure 1-Premature mortality of cancer under 70 years old in 2019; Reprinted from American Cancer Society, Global 

Cancer Statistics 2020 [1] 

Long-term illnesses such as diabetes, cancer, and heart conditions can persist for more than a year, usually requiring 

continuous medical attention or restricting everyday life. They are among the top reasons for death and long-term health 

problems in the U.S. These ailments often get worse over time because of unhealthy living habits, like smoking and 

eating poorly. Long-lasting health troubles sometimes begin with minor hints that are easy to miss, which means 

they’re often not caught until they’ve gotten pretty serious. If we could spot these problems sooner, we could prevent a 

lot of heartache. This is where smart computer systems could be super helpful. How can we use these smart systems to 

spot long-term health issues early on? 

 

II. CURRENT INNOVATION 

To understand long-term health problems, doctors are becoming better assisted by high-tech research tools. Gigabytes 

of pertaining information are searched through to understand if an individual is about to become ill, might have issues 
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like diabetes, heart problems, or should undergo additional examination. It is a clever way of “inspecting” the manner 

in which people live and what they ate and help identify those who are prone to acquire long-term illnesses [4]. A lot of 

help for doctors who want to make smart judgments about an individual’s health and know what to do afterward to help 

the person get well or avoid getting sick. Two methods to predict diseases are convolution neural networks and K-

nearest neighbors. CNN is a form of deep learning that is effective at pattern recognition and can use medical images to 

determine a probable diagnosis. They produce results by performing complicated mathematical computations. K-

nearest neighbors, on the other hand, is a less intricate system that categorizes data by taking into account how 

comparable they are to other objects in a dataset. This technique computes the distance to other data points to determine 

a prediction by finding the closest matches to aid make a final judgment [5]. This contributes to more precise medical 

image analysis and disease prediction. Super-smart computer programs are boosting the front against breast cancer by 

the way doctors diagnose using scans. The super-smart programs fine-tune by learning from many breast scans pictures. 

Typically, artificial intelligence models based on deep learning are employed to verify images that have previously 

undergone manual assessment and were determined to be negative [6]. Scientists are also finding ways to combine the 

smart techniques with cancer treatments. For example, strong immune system zapping medicines to check where 

they’re working for the patients [7]. 

 
Figure 2-CNN to identify the image of a bird; Reprinted from [2] 

 

III. MACHINE LEARNING 

Machine learning, a subset of artificial intelligence, harnesses data to refine its accuracy through learning. This field is 

primarily divided into two approaches: supervised and unsupervised machine learning. Supervised learning relies on 

labeled datasets to either categorize data or forecast outcomes. Within this realm, there are two main types of 

algorithms: classification and regression. Classification algorithms learn from data to predict outcomes, such as the 

likelihood of chronic diseases. Conversely, regression algorithms forecast continuous, measurable values and are useful 

for estimating the probability of someone developing a chronic condition. On the other hand, unsupervised machine 

learning focuses on analyzing and organizing unlabeled data. It's particularly useful for identifying clusters or groups 

within data, which can help in classifying types of chronic diseases based on similar patterns. Now, imagine you have a 

bunch of unlabeled pictures of animals. You don’t know which ones are cats, dogs, or birds. Unsupervised learning 

helps find patterns in this data. It groups similar pictures together without any predefined labels. One common 

technique is clustering, which organizes data into clusters based on similarities [9]. 

 
Figure 3-Supervised vs. Unsupervised machine learning diagram; Reprinted from Analyst Prep [3] 
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IV. FUTURE WORK 

In cancer diagnosis, machine learning models can help predict whether a single cell might become cancerous later on. 

Unlike normal cells, cancer cells keep dividing, are invasive, and don’t mature into specific cell types quickly [10]. 

Under a microscope, cancer cells can appear quite different from other cells. They often have varying sizes and 

irregular shapes in their nuclei [11]. In our bodies, there are cells that appear unusual but don’t always turn into cancer 

[12]. Scientists use special data from cells to create computer programs that can predict if a cell might become 

cancerous. They look at lots of genes in each cell, especially the ones that are very different between cells. These 

unique genes help identify the cell’s special features [13]. Scientists use special data from cells to create computer 

programs that can predict if a cell might become cancerous. They look at lots of genes in each cell, especially the ones 

that are very different between cells. These unique genes help identify the cell’s special features [14]. 

 
Figure 4-Diagrams of cancerous vs. normal cells; Reprinted from The Biology of Cancer [4] 

 

V. DISCUSSION 

The first mention of cancer goes back to 3000 BC to ancient Egypt, when a trauma surgery medical text described it. 

According to this document, the disease is incurable [15]. Humans are not the only “victims” — cancer can form in 

plants and animals as well. Despite the fact that we have come a long way in studying cancer throughout the history of 

its existence and have found effective methods of treatment such as chemotherapy, it is an extremely complex disease, 

and there are three main reasons for this. Cancer is a very complicated illness. There are more than 100 different types 

of cancer, and each type varies in how serious it is and how hard it is to treat. The success of cancer treatments can 

differ greatly based on the specific type of cancer, so a method that’s effective for one kind may not work as well for 

another. The real trick to conquering this illness lies in early detection, and that’s where recent advancements in 

technology come into play. The smart systems that have been developing since the mid-20th century are reshaping our 

world in many ways [16]. They’re not just simplifying everyday tasks or improving various software—they’re set to 

make a significant impact in the medical field, particularly in spotting cancer sooner than ever before. These intelligent 

systems might just be the breakthrough we need to transform the fight against cancer by catching it early. 

 

VI. LIMITATIONS 

Machine learning models used for detecting cancer or chronic diseases have some limitations. These models rely on 

datasets for training and development. However, if a model is trained on data that lacks diversity in terms of age, 

ethnicity, socioeconomic backgrounds, or under represents certain groups, its results may not be accurate for everyone 

[17]. When a model is trained on similar types of data, it might develop biases. If the dataset lacks diversity, the 

model’s performance could suffer, especially when faced with new or different situations. Additionally, research 

methods may not always translate perfectly to real-world medical scenarios due to variations in data and features 

presented to the model [18]. 

Another limitation of using machine learning models in cancer detection is that some medical professionals may be 

hesitant to use these models. Some doctors might be cautious about using machine learning models for cancer detection 

because they want to see if these tools can handle a wide range of different cases. They might also be unsure about how 

AI will fit into their everyday work since it's a new technology for many in the medical field [19]. 
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Figure 5-How data is input in a machine learning model; Reprinted from ResearchGate [5] 

The expense of setting up and running machine learning systems might be a barrier. Starting such systems in healthcare 

could range from $20,000 to $1,000,000, and they require a dedicated team and additional resources. The everyday 

expense for these roles can vary from $600 to $1500 [20]. As machine learning becomes more common in healthcare, 

the costs are expected to decrease. However, the initial investment needed to adopt these models is quite substantial, 

which could restrict their widespread use. 

 

VII. CONCLUSION 

The approach to diagnosing long-term illnesses is undergoing a revolution, especially in spotting cancer early on. 

Innovative techniques are now being applied to sift through patient records and medical images, thanks to sophisticated 

systems that have greatly enhanced precision. Despite this progress, there are challenges that these systems must still 

surmount, and experts are diligently fine-tuning and evaluating them. The cornerstone of effectively managing chronic 

diseases is to catch them early, ideally before they escalate. These cutting-edge techniques have shown great promise, 

providing sharper and more reliable methods for early diagnosis. The aspiration is that, with ongoing advancements, 

we’ll manage to identify chronic diseases at an initial stage, well before they intensify. 
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