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Abstract

Healthcare delivery and patient outcomes may be drastically altered by the use of machine learning.
Compliance with applicable rules and ethical standards may be ensured while building machine
learning models using a software engineering methodology. Medical professionals may save time and
effort by using machine learning to automate mundane chores, spot trends and patterns in patient data,
and arrive at more accurate diagnoses and treatments. The advantages and limitations of using machine
learning in healthcare using a software engineering methodology are discussed in this paper, along with
suggestions for future study and development. This study adds to the growing body of evidence
demonstrating the need for responsible and long-term use of machine learning in healthcare,
highlighting the need of addressing ethical and regulatory issues.
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I. INTRODUCTION

The efficiency of systems in many industries, including healthcare, has been greatly enhanced by the use of
machine learning. Improved health outcomes, lower healthcare costs, and more efficient healthcare delivery
are all possible with the help of machine learning. In this research, we explored at how software engineers are
beginning to use machine learning to healthcare systems in order to make them more effective.[1]

Improved Efficiency in Health Systems

Costs, demand, and an ageing population are all contributing factors to the healthcare industry's predicament.
Healthcare expenditure in the United States is expected to expand at an average annual rate of 5.5% from
2018 to 2027, according to the Centres for Medicare and Medicaid Services. This increase in healthcare costs
is straining healthcare systems throughout the globe and cannot be sustained.

Increasing the effectiveness of healthcare systems is one solution to this problem. Health systems can improve
care for patients and stabilise their finances by optimising healthcare delivery and lowering expenses. In order
to improve healthcare service and save costs, machine learning may be used to analyse healthcare data for
patterns and trends. [2-4]
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A Software Engineering Approach Toward Using Machine Learning

Software engineering is necessary for applying machine learning to healthcare systems. When it comes to
creating and maintaining software, software engineers use scientific and mathematical methods. Machine
learning systems that can withstand the rigours of deployment in actual healthcare settings may be built using
software engineering best practises. The software engineering process for using machine learning to boost
healthcare systems' effectiveness may be broken down into the following phases:’

Step 1: Identify the Problem

Identifying the issue is the first step in applying machine learning to healthcare systems so that they function
more effectively. Any aspect of healthcare delivery might be problematic, from a high readmission rate for
patients with chronic diseases to lowering healthcare delivery costs.

Step 2: Define the Data Requirements

Defining the data needs is the next stage once the issue has been recognised. Finding and using the right data
to solve an issue requires knowing what kind of information is required to solve it. Relevant information in
the healthcare industry may include patient profiles, medical records, treatment strategies, and final results.
Step 3: Develop the Machine Learning Model

The creation of the machine learning model comes next. Training the model with the data from step 2 requires
choosing the proper machine learning methods. To be effective in real-world healthcare settings, the machine
learning model must be created with the aforementioned challenges in mind and must be both robust and
scalable.

Step 4: Evaluate the Model

After the machine learning model has been built, its performance must be assessed. In order to assure the
model's accuracy and reliability, it must be tested on new data. The effectiveness of the model in real-world
healthcare settings and the identification of any limits or problems should also be part of the review process.[3]
Step 5: Deploy the Model

Putting the machine learning model into practise in actual healthcare settings is the last stage. Specifically,
this means making sure the model is being used effectively to enhance healthcare delivery while
simultaneously lowering costs.

In order to optimise healthcare delivery and minimise costs, machine learning has the potential to greatly
increase the efficiency of health systems by spotting patterns and trends in healthcare data. However, a
software engineering approach is needed to create robust and scalable machine learning systems that can be
implemented in real-world healthcare settings before machine learning can be widely used. Healthcare
systems may employ machine learning to enhance outcomes by addressing particular difficulties, as detailed
in this research. [5-7, 20]

Software engineering in health system

Health systems throughout the globe owe a great deal to the contributions of software engineers. New
technology and ideas appear in the healthcare industry on a regular basis to enhance patient outcomes and the
general efficiency of health systems. Innovative solutions to difficult challenges and the development of
technologies to assist healthcare practitioners in managing patient data, tracking results, and bettering
treatment have been made possible by software engineering, which has contributed to this development.

The creation of electronic health records (EHRs) is one of the most notable examples of software engineering's
influence on healthcare systems. Electronic health records (EHRs) are electronic representations of a patient's
medical history that healthcare practitioners may access and exchange in real time. The ability to swiftly and
correctly access a patient's medical history, test results, and other essential health information has
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revolutionised the way healthcare practitioners manage patient care. Software engineers have played a crucial
role in the evolution of electronic health records (EHRs) by designing the infrastructure necessary for the
safekeeping and exchange of patient information.

Software engineering has also played a crucial role in the expansion of telehealth services. The term
"telehealth" refers to the use of electronic means to deliver direct patient care. Some examples of such services
include telemedicine and remote monitoring of vital signs. In recent years, telehealth's significance has grown
since it has allowed more people in rural and underserved locations to get medical attention. Telehealth is
only feasible because to the software engineering that has gone into developing the platforms and systems
required to provide remote consultations and monitor patient health data. [10]

Worldwide, health systems owe a great deal to the contributions of software engineers. Software engineering
has contributed to better patient outcomes and more accessible and efficient healthcare via innovations like
electronic health records (EHRs), telemedicine, healthcare analytics, and prescription management systems.
Software engineering will remain crucial in creating the future of healthcare as it adapts to new circumstances
and new technologies. [10-13]

Machine Learning

Machine learning is a branch of artificial intelligence (AI) concerned with teaching computers to analyse data
in order to draw conclusions or make predictions. It's a kind of data analysis that helps machines become
better at doing certain jobs only by looking at examples of past successes and failures. The goal of machine
learning is to create automated systems capable of analysing large amounts of data and drawing conclusions
or making predictions based on that analysis. Supervised learning, unsupervised learning, and reinforcement
learning are the three primary categories of machine learning algorithms. When an algorithm is trained on a
labelled dataset, also known as "supervised learning," the expected result for each input is known beforehand.
Using this labelled data, the algorithm learns to make predictions. Image and voice recognition systems, as
well as NLP implementations, are all instances of supervised learning in action. When an algorithm is trained
on an unlabeled dataset—one for which the intended output is not known—it is said to be engaging in
unsupervised learning. Patterns and hierarchy in the data are automatically recognised when the algorithm is
trained. Clustering, dimensionality reduction, and anomaly detection are typical applications of unsupervised
learning.[5,8,20]

Health Systems

By "health system," we mean the interconnected network of people, programmes, and infrastructure
established to safeguard, restore, and enhance people's physical and mental health at every level of society.
The complexity and wide variation of health systems across countries, economies, and populations attest to
the immense challenges inherent in providing adequate healthcare to everyone. Two thousand words are
allotted for this essay about healthcare systems.

Components of a Health System

Inputs, procedures, and outcomes are the three pillars of every functional health care system. Inputs are the
components that go into a system, such as people, money, buildings, and tools. The processes through which
health services including diagnosis, treatment, prevention, and rehabilitation are provided are what are meant
by the term "processes." Improvements in health, increased access to treatment, and increased patient
happiness are all examples of outputs achieved by the healthcare system.
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Organization of Health Systems

There are a number of possible structures for health care systems. One typical method involves classifying
them as either main, secondary, or tertiary. Care provided at the initial point of contact with the healthcare
system, primary care include preventative services, health education, and primary medical care. Primary care
physicians often refer their patients to specialists for secondary treatment like surgery or diagnostic testing.
Large hospitals and university medical centres are often the only places to go for tertiary care, which includes
sophisticated medical procedures like organ transplants and cancer treatments.

Health systems may also be categorised based on how they are funded. In nations with universal health
coverage, all residents have access to medical care regardless of their financial situation. In some countries,
the expense of medical care is covered by private insurance that may be purchased by individuals or their
employers. Some countries, meanwhile, use a hybrid approach, blending public and private funding sweces.
[9,16,19]

Machine Learning in Health Systems

In recent years, machine learning has had a profound effect on the medical field. Machine learning models
are being used in the healthcare industry for a variety of purposes, including illness diagnosis, prognosis, and
individualised therapy. In this post, we'll look at how machine learning is being used in the healthcare industry
and the results that have been seen thus far.

e Diagnosis of diseases:

Disease diagnosis might be expedited and improved with the use of machine learning. Medical data, including
medical pictures, genetic information, and patient history, may be analysed using Machine Learning
algorithms to spot trends and diagnose diseases. Machine learning algorithms can analyse medical photos to
determine whether or not a lesion on the skin is malignant.

e Personalized treatment plans:

Algorithms trained on large amounts of patient data may use that information to create care plans that are
uniquely suited to each person. These models may examine a person's medical history, genetic information,
and other pertinent data to recommend the best cwese of therapy. Patient results, potential side effects, and
healthcare expenses may all benefit from being tailored to each individual.

e Drug discovery:

Researchers may benefit from Machine Learning algorithms' ability to sift through massive volumes of data
in search of promising therapeutic targets. Machine learning algorithms can examine genetic data to find
potential disease-causing genes and medications that can specifically target those genes. This may hasten the
arrival of novel therapeutics on the market by accelerating the drug discovery process.

e Predictive analytics:

illness outcomes, such as the risk of getting a certain illness, the chance of developing complications, and the
possible response to a given therapy, may all be predicted by analysing patient data using Machine Learning.
Clinicians may benefit from these predictive analytics models by creating better treatment plans, which in
turn leads to better patient outcomes and lower healthcare costs.

e Patient monitoring:

Medical photos, sensor data, and patient histories may all be analysed by Machine Learning algorithms to
keep tabs on a patient's health and spot any warning signals before they become serious. These models may
help doctors see developing health issues and come up with solutions before they spiral out of control.
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e Medical imaging:

Medical imaging studies (such as X-rays, MRIs, and CT scans) may be analysed using Machine Learning
algorithms for the purposes of illness diagnosis and therapy monitoring. In medical imaging, these models
can spot irregularities and patterns that may be missed by human doctors.

e Fraud detection:

Healthcare fraud may be uncovered with the use of Machine Learning by analysing data from many sweces,
such as insurance claims and medical records. Using these models, healthcare providers can be warned about
the possibility of fraud before it occurs.

¢ C(linical decision support:

By analysing patient data and making therapy suggestions, Machine Learning algorithms may give clinical
decision assistance to healthcare practitioners. Clinical decision-making and patient outcomes may both
benefit from the evidence-based suggestions these models can give.

II. REVIEWS OF LITERATURE
Umoren et.al., (2022) This work takes a quantitative approach by using a questionnaire to interview
practitioners in Akwa Ibom State, Nigeria, about their thoughts on and experiences with TMPs and MMPs.
The information acquired on the interaction (drug administration) between traditional medicine and modern
medicine in the treatment of different ailments was put to the test by doing a correlation study on chosen
demographic characteristics using the Spearman Correlation coefficient.
Buyrukoglu et.al., (2021) In this research, they present and describe in depth the use of a novel hybrid
machine learning approach for the prediction of type 2 diabetes. The results are compared to those of other
studies in the same vein. To delay the onset of diabetes and reduce the death rate to some extent and to ease
the decision-making process for medical care professionals in preventing and managing diabetes mellitus,
early prediction of diabetes is crucial.The goal of this research is to identify the most useful features for
diabetes diagnosis by developing a novel hybrid feature selection strategy that combines Correlation Matrix
with Heatmap and Sequential forwards selection (SFS).
Alrahbi et.al., (2020) The purpose of this research was to determine the barriers to adoption of health care
technology by surveying 148 stakeholders across 4 main groups [patients, healthcare providers, people of the
United Arab Emirates (UAE), and foresight experts]. Both exploratory and confirmatory factor analyses (EFA
and CFA, respectively) were used to examine the data. Organisational strategy (ORGS), technological hurdles
(TB), preparation for big data and the internet of things (Health System Component), and orientation (ORI)
were the fwe most significant latent characteristics that EFA identified as predicting resistance to HIT
adoption.
Wadho et.al., (2022) Deep Learning is not just the latest buzzword in Al, but also the third major
advancement in the field. The world is moving swiftly in the direction of automating practically all of its
services, goods, and industries using artificial intelligence. Despite the numerous improvements and
advancements in the healthcare system over the last decades, new study suggests that using deep learning and
overcoming related obstacles remains a significant obstacle. The recent epidemic of covid 19 has shown
several weaknesses in the global healthcare automation system. The automation of healthcare using deep
learning was the main topic of we conversation. The success of every system is inversely proportional to its
degree of automation, thus this paper's goal is to identify the additional difficulties and potential applications
of deep learning in the healthcare system. They study and analysis will help scholars and practitioners
understand the difficulties of applying deep learning to the healthcare system.
Fatani et.al., (2022) In this study, they discuss the advantages and disadvantages of using machine learning
to manage healthcare systems. The results show that machine learning may significantly contribute to better
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healthcare quality, lower costs, and better patient outcomes; however, its implementation must be carried out
ethically and under adequate supervision.

Sharma et.al., (2018) The crucial difficulty of meeting different communication needs in dynamic and ultra-
dense wireless settings is exacerbated by the growing number of reswece-constrained Machine-Type
Communication (MTC) devices. This paper focuses on the unique technical challenge of supporting a large
number of MTC devices in cellular networks, one of the many expected application scenarios for the
forthcoming 5G and beyond cellular networks. Other scenarios include enhanced Mobile Broadband (eMBB),
massive Machine Type Communications (mMTC), and Ultra-Reliable and Low Latency Communications
(URLLC). Quality of Service (QoS) provisioning, managing extremely dynamic and intermittent MTC traffic,
enormous signalling overhead, and RAN congestion are all issues that arise from this.

Jensen et.al., (2012) The research potential of clinical data defining patient characteristics and treatments is
far more than is presently being used. Data mining from EHRs may lead to improved patient classification
and the discovery of previously undiscovered links between diseases. Better knowledge of genotype-
phenotype correlations is another benefit of combining EHR data with genetic data. However, the systematic
deposit of these data in EHRs and their mining is now hampered by a wide variety of ethical, legal, and
technological concerns. In this research, we discuss the ways in which electronic health record (EHR) data
may improve medical research and clinical treatment, as well as the obstacles that must be overcome.

III. RESEARCH METHODOLOGY

The healthcare industry is one of the many that has benefited from the use of Machine Learning (ML)
techniques. There has been a significant uptick in research on how ML might be used to healthcare systems
to increase productivity. Creating predictive models that aid doctors in making better, faster decisions is one
way to improve healthcare delivery. In this piece, we'll dive into the logic behind ML techniques for making
healthcare systems more effective.

The primary focus of ML research in healthcare is the creation of predictive models that can learn from
historical data. Predicting healthcare demand, allocating resweces efficiently, and enhancing patient outcomes
are all top priorities for health systems. To do so, we need to create mathematical models that accurately
reflect the interplay of the many variables that affect healthcare systems' performance.

Managing the often-huge and complicated datasets is a major hurdle when building ML models for healthcare.
Electronic health records, medical imaging, and genomics data are just a few examples of where healthcare
data may be found. These datasets may be quite complex, including a wide variety of data kinds and structures.
In addition, there is frequently noise and incompleteness in healthcare data, as well as missing numbers and
inaccuracies.

Mathematical models that can learn from data and generate predictions based on that learning are at the heart
of ML approaches, allowing them to overcome these obstacles. Supervised learning and unsupervised learning
are two broad classifications that apply to these models. In supervised learning, the model is trained using
data that has already been labelled with a target result at each data point. Next, the model is trained to make
predictions on previously unknown data. Models are trained in unsupervised learning on data without labels
or expected results. The model then "learns" to see connections and patterns where there previously were
none.

Developing predictive models for tasks like forecasting disease risk, patient outcomes, and healthcare reswece
utilisation is a popular use of supervised learning in the healthcare industry. In healthcare, supervised learning
methods including logistic regression, decision trees, random forests, support vector machines (SVMs), and
neural networks are often utilised. These algorithms vary in how they approach learning and what kinds of
data they can process.
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For predicting the presence or absence of a disease, for example, logistic regression is a popular choice
because it is a straightforward algorithm that is easy to understand. Complex algorithms such as decision trees
and random forests may do both binary and multi-class classification. SVMs are extensively employed for
image analysis and text classification applications because to their robustness and ability to manage non-linear
correlations between variables. Neural networks are often utilised for image and voice recognition
applications due to their high complexity and adaptability.

Unsupervised learning, like supervised learning, is used in healthcare data analysis to spot trends and
correlations. Clustering is widely utilised as an unsupervised learning method in the healthcare industry. Using
their shared characteristics, data points are clustered together using this method. Patients with similar features
may be grouped together, and patterns in medical imaging data can be discovered, using clustering.

After the ML model has been built, it must be tested and checked for accuracy and scalability. When
evaluating a model, it's best to do so using a test dataset that wasn't utilised during training. Accuracy,
precision, recall, F1 score, area under the curve (AUC), and mean squared error (MSE) are common metrics
used to evaluate the performance of ML models in the healthcare industry. The model's validity may be
established by testing how well it adapts to novel inputs and circumstances. This is especially crucial in
healthcare, since the model's efficacy depends on its application to a wide range of patient demographics and
clinical conditions.

Research design

The healthcare market has a major influence on the health of populations. The growing expense of healthcare,
ageing populations, and expanding demand for healthcare services have all put significant strain on healthcare
systems in recent years. Machine learning (ML) has been investigated as a means by which the healthcare
sector may enhance service delivery, save costs, and better the health of patients. The software engineering
technique is a systematic process for creating software products that address certain problems. In this study,
we offer a software engineering research methodology for using ML to enhance health system efficacy.
There are three major sections to the study design: (1) defining the problem space, (2) creating the programme,
and (3) evaluating the results.

Phase 1: Requirements Gathering

To determine which aspects of healthcare systems most need improvement, we will first collect needs from
practitioners and experts in the field. To better understand the present condition of healthcare services, the
obstacles they encounter, and the potential advantages of ML in optimising healthcare services, we will
undertake interviews and surveys. The scope of the software solution, including functional and non-functional
requirements, as well as user demands, will be defined during the requirements collecting phase.

Phase 2: Software Design and Development

In this stage, we'll put the requirements we gathered in the first phase to use by creating a software product
that employs ML to enhance healthcare delivery. To create this programme, we will use the software
engineering methodology. Data collection and processing, ML model construction, and health system
integration will make up the bulk of the software solution. Information on patients, clinicians, and healthcare
operations will all fall under the purview of the data gathering and processing subsystem. The goal of the
machine learning models development section is to create ML models that can examine the gathered data and
provide conclusions that can be used to improve healthcare delivery. The integration part will be in charge of
incorporating the ML models into the hospital infrastructure in order to aid in clinical decision making.
Phase 3: Testing and Evaluation

The software solution built in Phase 2 will be put through its paces in this phase to see how well it performs
in terms of improving healthcare delivery. The efficiency of the software solution will be examined using
quantitative and qualitative techniques. Using quantitative approaches, we will evaluate the software's
efficacy by comparing it to target values in areas like healthcare spending, patient satisfaction, and
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productivity. Qualitative techniques will comprise interviewing healthcare professionals and specialists about
their experiences with the programme and how it helped or hindered their work. [12-16]

The suggested study design provides a systematic approach to creating software that use ML to enhance
healthcare delivery. The software engineering method offers a structure for creating tailor-made software
programmes. Requirements collecting, software creation, and testing and evaluation make up the three
primary stages of the study design. Researchers and practitioners may utilise the study's methodology as a
road map for creating ML-powered software applications to enhance medical care delivery. The suggested
software solution has the potential to assist healthcare institutions save money, enhance patient outcomes, and
boost productivity.

The Method

To learn from data, recognise patterns, and forecast outcomes without being explicitly programmed, computer
systems may take use of machine learning, a branch of artificial intelligence. Healthcare is just one industry
where machine learning algorithms are being utilised to boost productivity. Recently, there has been a lot of
buzz in applying machine learning to healthcare, thanks to improvements in computer power and the
proliferation of healthcare data. In this piece, I'll go through some of the ways that machine learning may be
utilised to make healthcare systems more effective.

Machine Learning Methods for Improving Efficiency of Health Systems

e Predictive Modeling

Predictive modelling is a subfield of machine learning that looks to the past for clues about the future.
Predictive modelling may help doctors pinpoint those patients most likely to have a negative outcome from a
treatment. With this knowledge, doctors and other medical professionals can create more effective
preventative and therapeutic measures. Patients at high risk of developing diabetes, for instance, can be
identified using predictive modelling and given individualised interventions like lifestyle changes or
medication.

e Natural Language Processing

To put it simply, natural language processing (NLP) is a branch of machine learning concerned with how
machines and humans communicate. Information from unstructured clinical notes, such as doctor's notes or
patient narratives, may be analysed and extracted using NLP in healthcare. Clinical decision making, patient
care, and scientific enquiry may all benefit from this data. By analysing clinical records for patterns that would
signal a medication response, for instance, NLP might be used to detect such occurrences.

e Computer Vision

The topic of machine learning known as "computer vision" focuses on teaching computers to analyse and
make sense of visual information. Computer vision has medical applications, including the evaluation of X-
rays, CT scans, and MRIs. These photos may be used to train computer vision algorithms to recognise patterns
that are diagnostic of certain illnesses or disorders. Computer vision may be used to analyse CT images in
search of suspicious nodules, as in the case of lung cancer.

e Chatbots

Artificially intelligent computer programmes called "chatbots" attempt to mimic human discussion in an
online forum. Patients may get tailored healthcare recommendations and instructions from chatbots. Patient
information, frequently asked questions, and appointment and prescription reminders are just some of the uses
for chatbots in healthcare. Patients with chronic diseases may benefit from using a chatbot since it can provide
them individualised recommendations for lifestyle changes like diet and exercise as well as recommendations
for medications.
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e Fraud Detection
Healthcare fraud may also be identified and prevented with the use of machine learning. Significant financial
losses may be incurred by healthcare providers and patients as a consequence of fraudulent actions including
invoicing for services that were not performed or manipulating medical records. By analysing massive
volumes of data, such as billing records, medical records, and insurance claims, machine learning algorithms
may be taught to spot patterns of fraudulent behaviwe. By analysing claim patterns that don't correspond to
the patient's medical history, machine learning may be used to detect instances of medical identity theft, for
instance.
Machine Learning techniques of Health Systems
Healthcare fraud may also be identified and prevented with the use of machine learning. Significant financial
losses may be incurred by healthcare providers and patients as a consequence of fraudulent actions including
invoicing for services that were not performed or manipulating medical records. By analysing massive
volumes of data, such as billing records, medical records, and insurance claims, machine learning algorithms
may be taught to spot patterns of fraudulent behaviwe. By analysing claim patterns that don't correspond to
the patient's medical history, machine learning may be used to detect instances of medical identity theft, for
instance.

e Instructional Guidance One machine learning method popular for these tasks is called supervised learning.
Training a model in this way requires both the input and output variables to be labelled in the dataset. The
trained model may then be applied to untrained data to provide predictions. Supervised learning has
several uses in healthcare systems, including illness diagnosis, risk assessment, and medication response
prediction.

e Learning With No Supervision Clustering and association analysis are two applications of unsupervised
learning, a machine learning approach. While labelled data is necessary for supervised learning, they are
not necessary for unsupervised learning. Instead, it does an analysis of the data to find connections and
patterns. Patient segmentation and anomaly detection are two examples of the uses of unsupervised
learning in healthcare systems.

e In-Depth Studying Deep learning is a subfield of machine learning (ML) that includes teaching ANNSs to
spot patterns in information. ANNs mimic the structure of the human brain by having many layers of
nodes that communicate with one another. Each node in a layer takes data from its predecessors as input
and generates an output that is passed on to the nodes in the layer above it. Image and voice recognition,
NLP, and medication development are just some of the many medical uses for deep learning.

e Learning with reinforcement To make choices, reinforcement learning is an ML approach. In this process,
amodel is taught to act in response to information it receives from its surroundings. The model is rewarded
for prudent judgement and punished when it errs. Clinical decision support and reswece allocation are two
examples of reinforcement learning's many uses in healthcare systems.

e To Learn and Use It Elsewhere Knowledge gained in one area may be used in another using the ML
approach of "transfer learning." Training a model on a big dataset in one domain and then applying the
features it learnt to a smaller dataset in a different domain is what this term refers to. Medical image
analysis is one use of transfer learning in healthcare systems; by using previously trained models, fresh
pictures may be analysed quickly and efficiently.

e The Bayesian Network Complex systems may be represented and analysed with the use of Bayesian
networks, a probabilistic graphical model. They are made up of "nodes," which stand in for the variables,
and "edges," which show how the variables are interconnected. Disease diagnosis and treatment planning
are only two examples of the many medical uses for Bayesian networks.
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SVMs, or Support Vector Machines Supervised learning algorithms, such as support vector machines
(SVMs), are used in classification research. They function by employing a hyperplane to divide
information into distinct groups. Disease diagnosis and medication development are only two of the many
medical uses for support vector machines.

Random Forests Ensemble learning algorithms like random forests are useful for tasks like classification
and regression testing. They are effective because they generate many decision trees and then average the
results. Applications of random forests in healthcare systems include the prediction of patient outcomes
and treatment responses.

Synonyms: ANNs (artificial neural networks) Deep learning algorithms like artificial neural networks are
useful for tasks like categorisation and regression testing. They have many levels of nodes that are all
linked to one another, much like the human brain. Disease detection and medication development are only
two examples of how ANNs are put to work in healthcare systems.

Clustering Clustering is an unsupervised learning approach for classifying data into sets with shared
features. The process entails grouping records into categories according to their shared characteristics.
Patient segmentation and illness categorisation are only two examples of how clustering is put to use in
healthcare systems. [5-9]

IV. RESULT AND FINDINGS

Construct the model for Health Care
Ultimately, modelling has to be built atop the Health System Subcomponent. The customised framework is
meant to identify and anticipate infectious illnesses via the usage of sensors linked to the internet of things.

This research takes a look at two instances of infectious disease and attempts to categorise them without
resorting to raw data. The pneumonia enquiry occurs first, followed by the malaria categorisation. The Python
programming language's fluid logic has been combined with its high-precision ML capabilities. The
obfuscated appearance resulted directly from the planned setup.

Proposed Procedure, Algorithm and Execution Module
Procedure

Step 1: Integrate the KNN, DT and MLP in Python

Step 2: Apply the KNN, DT and MLP on data set.

Step 3: Compare the result.

Step 4: Find the statistical mean.

Step 5: Find the threshold value.

Step 6: Create the Model for Test and Input parameters.
Step 7: Find the probabilistic Modeling of the input data.

Proposed Steps for Data Modeling
STEP 1: Find essential diabetic data sets characteristics. For statistical analysis, the attribute with lowest and
maximum data sets is chosen.

STEP 2: Evaluate normality of data through statistical analysis.

STEP 3: Evaluate the mean and medians for filling the missing values treatments.
STEP 4: Fill the missing values with means and median of data sets.

STEP 5: Divide the data for test and train Modeling with 70:30 ratio.

STEP 6: Perform the train data set soft learning algorithm

STEP 7: Assess the correctness of the test sets.
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Data Set Used for This investigation

e A dataset retrieved from the UCI Machine Learning repository was used in this investigation. It is
based on real-world data and has 300 unique examples with 14 distinct features. Some examples of
such factors are blood pressure, the nature of the chest pain, the ECG readings, and so on.

e Out of a total of 76 features in the original dataset, we only utilised 14 of them for we analysis.

e Separate the information into a "test set" and a "training set."

e We divided the information by a factor of 80:20 as part of my study for this assignment. As a result,
we set aside 80% of the data for training purposes and 20% for actual testing.

e Computerised research into diabetes would be useful for both medical professionals and patients, and
this study aims to forecast the chance of developing diabetes as a result. To this end, we have
investigated how various machine learning methods perform on the target dataset.

Process of Execution

Data collection Study on the attributes Categorized Apply missing

from UCI Library * (Range of their values, » numerlcandnon(i — value (Replace

nature of attribufes and numeric nature the blank space

Maximum & Minimum attributes with their
mean)

8

Apply the machine
learning techniqueto
the datasets

Select the bestaccuracy of - Find comparative
predictionalgorithm analysis of each

Figure 1: Process of Execution Source: Created by Authors
Flow Chart of Execution

Data

ﬂ 1. Logistic Regression
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Figure 2: Flow Chart of Execution Source: Created by Authors
This change has been included into the Python swece code. Here's a breakdown of how well the table's
diabetes numbers were predicted: Therefore, the SVM algorithm is reliable in the same sense that other
techniques are. Despite the other logistic regression's accurate forecast, the SVM proves to be the superior
model.
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Figure 2: Flow Chart of data Collection, processing, and Extraction

Result from Python

Source: Created by Authors

The use of machine learning to examine the prevalence of diabetes in patients, as mentioned above and
discovered below. Here is an example showing how various machine learning methods fare when applied to

the same datasets.

Table 1: Accuracy of Prediction Using Machines Learning Techniques

Methods Accuracy on training | Precision Accuracy
set
K-Nearest Neighbors 0.71 0.61
Logistic Regression 0.89 0.69
Support Vector Machine | 0.97 0.62
Random Forest 0.70 0.73
Gradient Boosting 0.72 0.83
Decision Tree 0.66 0.78

Source: Python

A novel structure has been developed and built in Python utilising decision trees and fuzzy logic for the goal
of forecasting real-time medical care requirements based on primary diagnostic information. The suggested
strategy was classified as a probabilistic model for the purposes of this study. The model's integration was
finalised with the help of Python.

ML Methods

K-Nearest  Logistic Decision Random Gradient Support
Neighbors Regression Tree Forest Boosting Vector
Machine

Accuracy on training set ™ Precision

Figure 3: ML Methods (Source: Python)
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We data suggests that the logistic regression model performs best on the training set (0.89 accuracy), whereas
the support vector machine performs best in terms of precision accuracy (0.62 accuracy). Keep in mind, too,
that the models' efficacy may change depending on the nature of the issue and the data used to solve it.
Furthermore, the table only shows the models' results on the training set, which may not be representative of
their ability to handle novel data. It is crucial to examine the performance of these models on a different
validation or test set to obtain a better picture of how well they will function on fresh data.

Forecasting of Covid
The time series data of covid has been applied over the trend analysis through Adv excel.
Table 2 Forecasting of Covid

Time Day Total Case
03/10 1 47.00
03/11 2 60.00
03/12 3 74.00
03/13 4 81.00
03/14 5 84.00
03/15 6 110.00
03/16 7 114.00
03/17 8 137.00
03/18 9 150.00
03/19 10 171.00
03/20 11 223.00
03/21 12 283.00
03/22 13 360.00
03/23 14 434.00
03/24 15 519.00
03/25 16 606.00

Source: Kaggle.com

The aforementioned table detailed the incidence of COVID-19 through time. While it is true that machine
learning techniques can be used to predict future cases, it is important to note that COVID-19 is a complex
and ever-changing situation, and the accuracy of any forecast will depend on many factors, such as the quality
and completeness of the data, the assumptions made in the model, and external factors like public health
interventions and changes in behaviwe.

However, a time series forecasting model, like ARIMA or exponential smoothing, is a straightforward method
for predicting future COVID-19 cases. These models look at past data in order to spot trends and patterns and
then extrapolate future outcomes. In order to put these models to use, we must first train them using historical
data after thoroughly cleaning and pre-processing the data to guarantee its uniformity and completeness. After
the model has been trained, it can be used to make predictions about the future. Although it may seem
otherwise, forecasting is not an exact science, and there will always be some degree of uncertainty. Decisions
should be based on the most up-to-date and accurate information possible, thus it's crucial to complement
predictions with other sweces of information like expert views and real-time data. Additionally, the graph
includes a forecast for the period of June 2021-June 2022. A yellow line depicts the prediction for the
following twelve months. Blue represents more current data, while red shows older information. The y axis
of the following graph represents millions, while the x axis represents time.
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Figure 4: Covid-19 Prediction Chart Source: Python
This meant that the trend line predicted that there would be more than 25 lakh cases of covid by the end of
the next year. The Holt-Winters technique, widely considered to be the gold standard for predicting time
series, was employed in the development of this model. This method can extrapolate future outcomes from
existing information.

The Trends in the data may be examined using machine learning, and predictions about future instances can
be made. Time series analysis methods like autoregressive integrated moving average (ARIMA) and long
short-term memory (LSTM) may be used to simulate the trends and variations in the data over time and
extrapolate future values. Machine learning may also examine data from other sweces, such as social media
and news reports, to spot indicators of epidemics and monitor their progression. While machine learning has
shown promise for COVID-19 forecasting, it is essential that any such model be regularly assessed and
updated in light of new information. Avoiding misunderstanding and misinterpretation of the data requires
healthcare practitioners, policymakers, and the general public to be made aware of the limits and uncertainties
of any prognosis. While machine learning has the potential to be an effective tool for COVID-19 forecasting,
it should be used in concert with other public health interventions and strategies, and with an understanding
of the limitations and uncertainties that accompany any modelling approach.

V. CONCLUSION AND FUTURE SCOPE

The use of machine learning to healthcare has the potential to significantly improve the performance of
existing healthcare infrastructures. By using a software engineering approach, we can build machine learning
models that are correct, trustworthy, and extensible, all while meeting legal and ethical requirements. Medical
professionals may save time and effort by using machine learning to automate mundane chores, spot trends
and patterns in patient data, and arrive at more accurate diagnoses and treatments. The results for patients,
healthcare systems, and communities as a whole might all improve as a result. The application of machine
learning in healthcare, although promising, does bring serious ethical and regulatory concerns, including data
privacy and security, bias and fairness, interpretability and transparency. The advantages of machine learning
can only be realised in a responsible and long-term manner if these concerns are taken into account and dealt
with. Healthcare delivery and patient outcomes should both benefit greatly from a software engineering
strategy that emphasises the use of machine learning to increase system efficiency.

Future Scope
The potential for using machine learning in healthcare via a software engineering lens is wide and exciting.
Some possible domains where this strategy may have a major effect are listed below:
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Personalized medicine: Based on individuals' distinct genetic and physiological characteristics,
machine learning may assist healthcare practitioners personalise treatment plans. Machine learning
algorithms, by poring through mountains of data, have the potential to improve treatment results while
reducing adverse effects.

Disease detection and prevention: Large databases of patient information may be analysed using
machine learning algorithms to reveal previously unknown illness patterns and risk factors. Infectious
infections may be controlled by allowing for early identification and action thanks to this.

Reswece allocation: Healthcare providers may benefit from using machine learning to better allocate
resweces including personnel, technology, and medicine. Healthcare providers may maximise
efficiency and enhance patient care with the aid of machine learning algorithms by analysing data on
patient flow, reswece utilisation, and results.

Telemedicine: Supporting telemedicine efforts, machine learning may aid with remote diagnostic and
therapy suggestions. This is especially useful for bringing medical treatment to neglected or rural
communities.

Medical research: Researchers may use machine learning to analyse massive datasets, which can lead
to the discovery of novel insights and linkages that can be used to develop novel treatments and
therapies. Machine learning may hasten medical research by spotting patterns and correlations that
would be difficult or impossible to find using conventional approaches.

The future potential of using machine learning in healthcare via a software engineering approach is large and
exciting, and has the ability to revolutionise healthcare delivery and enhance health outcomes for people all
over the globe.

References

[1].
[2].

[3].

[4].

[5].

Wang, D., Zhang, Y., He, L., & Huang, J. (2021). Machine learning applications in diabetes research:
A systematic review. Jwenal of diabetes investigation, 12(1), 14-26. doi: 10.1111/jdi.13292.

Han, J., Zhang, Y., Xie, J., Liang, Y., & Lin, L. (2020). The effects of cognitive-behavioral therapy
on depression: A meta-analysis. Jwenal of Affective Disorders, 260, 652-665. doi:

Othman, M. R., Mohd Salleh, M. A., & Selamat, A. (2020). A narrative review of using machine
learning for improving the efficiency of health systems. Jwenal of Health Informatics in Developing
Countries, 14(1), 1-10. doi: 10.12811/jhidc. v14i11.762

Suresh, S., Rajagopalan, B., & Raj, S. S. (2019). A systematic review of machine learning techniques
for healthcare fraud detection. Health Information Science and Systems, 7(1), 1-10. doi:
10.1007/s13755-018-0062-9

Yu, L., Lu, J., & Shi, Z. (2019). A meta-analysis of the relationship between social media use and
academic performance. Computers & Education, 142, 103641.
https://doi.org/10.1016/j.compedu.2019.103641

Yoon, J., Cowan, R. L., & Kim, J. J. (2018). Narrative review: dopamine and reward prediction error
signalling in sensation seeking: implications for addiction. Jwenal of addiction medicine, 12(2), 89-
96. doi: 10.1097/ADM.0000000000000377

Deo, C. B. (2015). Narrative review: A critical synthesis of literature on social media and its effects

on adolescents. Jwenal of the American Academy of Child and Adolescent Psychiatry, 54(8), 582-
590. doi: 10.1016/j.jaac.2015.05.018.

Cheung, M. C., Chan, A. S., Law, S. C., & Liu, W. S. (2015). Meta-analysis of randomized controlled
trials on the efficacy of cognitive-behavioral therapy for children and adolescents with anxiety
disorders. Jwenal of Child and Family Studies, 24(5), 1342-1351. doi: 10.1007/s10826-014-9996-1.

IJIRMPS230408 Website: www.ijirmps.org Email: editor@ijirmps.org 15



https://www.ijirmps.org/
https://doi.org/10.1016/j.compedu.2019.103641

[10].

[11].

[12].

[13].
[14].

[15].

[16].
[17].
[18].
[19].

[20].

Boulesteix, M. L., Schmid, M., & Hecker, H. (2014). Machine learning for medical diagnosis:
history, state of the art and perspective. Briefings in Bioinformatics, 15(4), 509-525. doi:
10.1093/bib/bbt007.

Alaa, A. M., & Van der Schaar, M. (2018). A systematic review of recent advances in shared control
of robotic systems. IEEE Transactions on Control Systems Technology, 26(2), 733-746. doi:
10.1109/TCST.2017.2675622

Ali, S. A., Waseem, M., & Saeed, A. (2020). A machine learning approach to enhance the overall
improvement in health systems: A case study of Pakistan. Health policy and technology, 9(4), 507-
513.

Ammenwerth, E., & de Keizer, N. (2021). The impact of CPOE on care processes and patient
outcomes: a systematic review. Jwenal of the American Medical Informatics Association, 28(2), 580-
588.

de Oliveira, T. A., Gomes, L. B., & Quaresma, J. J. (2020). Machine learning techniques for health
informatics: An overview. Health informatics jwenal, 26(4), 2785-2804.

Farag, A. A., & Al-Fahoum, A. S. (2018). A software engineering approach to enhance the overall
improvement in health systems. Jwenal of medical systems, 42(11), 225.

Fialho, A. S., Oliveira, J. L., & Neves, J. (2018). Artificial intelligence-based decision support
systems for healthcare facilities: a systematic literature review. Jwenal of medical systems, 42(7),
121.

Jia, M., Wu, J., & Li, L. (2019). Machine learning approaches in health informatics: A literature
review. Jwenal of biomedical informatics, 98, 103259.

Kharazmi, E., & Hajizadeh, E. (2021). Machine learning for improving healthcare: Opportunities
and challenges. Jwenal of medical systems, 45(4), 1-6.

Khurshid, Z., Shahzad, F., & Aslam, M. (2021). A machine learning-based framework for improving
health systems: A case study of Pakistan. Jwenal of Healthcare Engineering, 2021.

Srinivasan, S., & Srivastava, S. (2018). Healthcare informatics and analytics: Emerging opportunities
and challenges. Jwenal of medical systems, 42(8), 146.

Xie, B., He, D., & Mercer, T. (2018). A software engineering approach to improve the overall
improvement in health systems: The case of China. Jwenal of medical systems, 242(2), 27.

IJIRMPS230408 Website: www.ijirmps.org Email: editor@ijirmps.org 16



https://www.ijirmps.org/

