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Abstract

machine learning and deep learning approaches can be used to efficiently analyse this data and produce insightful
findings. By adding data from social media, genetics, medical records, environmental data, and other sources to
healthcare data, a comprehensive understanding of various data streams can also be attained.  Additionally, the
suggested framework analyzing health trends in relation to the symptoms experienced by certain populations and
individual treatment decisions. This method can be used to calculate the proportion of the population that sought
medical attention within a given time frame. In recent decades, the 'ecology of medical care' theory has gained
widespread acceptance in academic circles. Because the system is dynamic and scalable, medical practitioners often
face new difficulties, changing duties, and continuous disruptions. Because of this heterogeneity, healthcare providers
frequently make identifying diseases a secondary concern. In addition to highlighting the inherent challenges of
implementing machine learning and deep learning techniques in the healthcare sector, this paper attempts to provide
a thorough overview of the methods currently employed in healthcare prediction.
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1. INTRODUCTION

Human life continues to advance daily, yet each generation's health may either become better or get worse.
Uncertainties abound in life, and people frequently experience serious health problems as a result of
delayed disease discovery [1]. Early diagnosis, however, can stop the disease's progression. By using
machine learning to forecast diseases, it is possible to identify common disorders early on. Presently,
health is often regarded as a secondary priority, resulting in numerous complications. Many patients are
unable to pay for medical consultations, and others have very hectic schedules that cause them to ignore
chronic symptoms for extended periods of time, which can have detrimental effects on their health [2].
Because diseases are a global problem, academics and medical professionals are working hard to reduce
disease-related mortality [9]. Predictive analytics has grown in significance in the medical sector as a result
of the recent surge in the volume of healthcare data from disparate and incompatible sources. However,
the enormous volumes of historical data and the continuous flow of data produced by healthcare services
present an unparalleled challenge to typical database systems in terms of processing, storing, and
analyzing. In the actual world, a medical diagnosis is a crucial concern and a means of problem-solving
[3]. Interpreting observational data into distinct disease classifications is a step in the diagnosis process.
It is believed that diseases are conceptual medical constructs that identify abnormalities in observed data,
which includes information gleaned from biological samples and patient evaluations. The term
"healthcare" refers to the collective efforts of society to guarantee, provide, finance, and promote health.
The twentieth century saw a dramatic change toward wellness and the prevention of illness and incapacity
[13]. In order to help people regain their health and prevent illness and disability, healthcare services are
provided through coordinated public or private programs [4]. Healthcare can be characterized as a set of
standardized guidelines that facilitate the evaluation of actions or circumstances influencing decision-
making [10]. It is a complex, multi-faceted system.

2. REVIEW OF LITERATURE
Clinical data analysis and medical record digitization have become commonplace in healthcare systems
with the introduction of computer-based systems. The Institute of Medicine, a member of the National
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Academies of Sciences, Engineering, and Medicine, coined the term "electronic health records" in 2003
to describe medical records that continue to improve healthcare for patients and medical professionals
[6]. It is defined by Murphy, Hanken, and Waters as "Computerized medical records for patients that
encompass all information regarding an individual's past, present, or future, stored in an electronic system
designed to capture, store, retrieve, and link data primarily for the provision of healthcare and health-
related services" (EHR). Healthcare services generate massive amounts of data every day, which makes
traditional methods of management and analysis increasingly challenging [5]. Nevertheless, The following
section outlines the four primary healthcare applications that machine learning can help with: diagnosis,
treatment, clinical workflow, and prognosis. The design and execution of curative treatments, which
constitute a component of health care, are highly valued in the notion of medical care [11]. The concept
of the ecosystem of medical treatment was initially put forth by White in 1961.

3. MATERIALS AND METHODS

The suggested supervised classification-based machine learning algorithms or approaches are the best
method for the issue at hand. Stochastic gradient descent, logistic regression, multilayer perceptrons, and
the ensemble models Random Forest and XG boost are the machine learning models that have been
suggested. The suggested machine learning models are under the category of supervised machine
learning. The XG boost method and Random Forest are the ensemble algorithms. While the boosting
strategy is used with the XG boost algorithm, the bagging approach is used with Random Forest. When
it comes to prediction models, both of these machine learning techniques are more effective [7]. The
multilayer perceptron method uses a different technique to prediction and has a high prediction capacity.
The SGD technique is intended to be more efficient, which is basically linear in the training data set, easy
to implement, and offers a wide range of parameter adjustment choices. The SGD algorithm process,
which is a slope plunge method enhanced by the union pace, deals with the random probability for i in
the range (m). The components are taken into consideration separately, which is different from the
conventional slope approaches. SGD uses a single piece of information to approximate the inclination.
Accordingly, evaluating angle saves a great deal of time in comparison to inputting all the information. It
is appropriate for SGD, which enhances learning capacity, and it is computationally less costly. Finding
this derivative of faults essentially involves looking at each epoch, as we are only looking at one data point
at a time. Stochastic gradient descent, or SGD, is the process of collecting a sample, determining the Y,
and then updating the weight in the back propagation one point at a time. Assuming that K is always
smaller than N, the total number of data points (samples), we examined k data points as key data points

(samples) from the dataset in the case of mini-batch stochastic gradient descent. We suggested using the
short batch SGD technique to classify COPD data points.
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Figure 1: proposed flow
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Because the logistic function, also referred to as the sigmoid function, always yields values between 0 and
1, we always use it when performing logistic regression for classification problems. This is because the
classification problems are either true or false, meaning that the values are either one or zero [7]. It refers
to binary classification issues; when there are two target classes out of the potential classes, the logistic
function is used.

4. RESULT

Another way to describe it is that it is a function to estimate probabilities, which is what we obtain by
applying logistic regression. After obtaining the value of the active function, we apply a specific threshold,
which instructs us to call the value O if it is less than 0.5 and 1 if it is larger than 0.5 [12]. One training
instance serves as the logistic regression's cost function, which is parameterized using the logarithmic
function to make it convex [8]. In order to reach a global minimum, the convex function must be
implemented. The minimum value is determined by theta values. Thus, logarithmic functions are used
to parameterize the cost functions [15]. The tagged dataset that was used to build this model is comparable
to how a teacher teaches a student the fundamentals of mathematics [14].
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Figure 2: Classification Accuracy

Labelled data with expected right answers produced from algorithmic outputs are required for this
learning strategy. Famous supervised learning techniques include logistic regression, support vector
machines, decision trees, random forests, K-nearest neighbours, naive Bayes, and linear regression. The
logistic model, also known as logistic regression, fits data to a logistic curve to estimate the chance of an
event by analysing the connection between several independent factors and a categorical dependent
variable.
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Figure 3: Comparison of accuracy for the existing model
For the discrete mean values, there can only be two possible outcomes: superscript or subscript, true or
false, 0 or 1, yes or no. In the context of logistic regression, categorical variable prediction and
categorization problems must be addressed. R, Python, Java, and MATLAB are just a few of the
programming tools that can be used for logistic regression.
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5. CONCLUSION

The application of machine learning (ML) and deep learning (DL) techniques in healthcare prediction
has the potential to completely transform the provision of conventional healthcare services. In the
context of ML and DL applications, healthcare data is recognized as the most significant component
influencing medical care systems. Presenting a thorough examination of the primary ML and DL
techniques used in healthcare predictive analytics is the aim of this paper. It also talks about the
challenges and obstacles associated with using ML and DL techniques in the healthcare sector. This
inquiry led to the selection and careful analysis of 41 academic papers published between 2019 and 2022.
Furthermore, a thorough analysis of each study's methodology was conducted. According to the literature
review, artificial intelligence methods ML and DL in particular help predict and analyse medical data and
make accurate diagnoses by connecting multiple clinical records and using that information to reconstruct
a patient's medical history. Through the application of ML and DL approaches, this study contributes to
the body of existing literature and future research in the field of healthcare predictive analytics by
providing researchers and other academics with a valuable resource.
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