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Abstract:

The development process of modern society is accelerated, and at the same time, people’s need for medical care
deepens. The main purpose of this study is to summarize the general situation of the current application of machine
learning in medical prediction. This paper mainly analyzes the current situation of the application of machine learning
models as well as the existence of problems by dissecting the current situation of the application of machine learning
models and carries out a comprehensive analysis of its features. It focuses on analyzing the issues in the application
of machine learning in disease prediction in imaging diagnosis, cancer risk assessment, cancer recurrence prediction,
and mental illness prediction and make an arrangement summary about the current status of machine learning models
in various healthcare prediction domains and owning characteristics The ultimate goal of this paper is to conclude
the extent to which machine learning models can play a role in the context of the current continuous development of

medical technology.
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1. Introduction

As human society continues to evolve, technology iterates
and innovates, having some powerful impact on a number
of fields. Nowadays, machine learning greatly impacts the
medical field, among which is medical prediction. Med-
ical prediction is mainly based on the existing medical
data, through big data, machine learning, artificial intelli-
gence and other technical means, and analyze the different
treatments to predict the changing trend of the disease.
Medical forecasting refers to the prediction and assess-
ment of the health status of an individual or a group. Med-
ical prediction is of great significance and necessity in the
medical field, not only to prevent diseases in advance, im-
prove diagnostic accuracy and optimize the allocation of
medical resources, but also to cope with the aging society,
improve the quality of medical services and promote the
progress of medical research.

The most common cancers are breast cancer, lung cancer,
colon cancer, rectal cancer and prostate cancer. Due to the
untimely detection or imprecise determination of cancer,
most patients often die due to untimely treatment. The
advent of machine learning has made this process more
accurate and efficient. Humans have created a number
of useful algorithms and predictive models in the field
of machine learning to predict hidden cancers and other
diseases. These models mainly include logistic regression,
support vector machines, decision trees, etc. Under the

premise of sufficient medical data, Wang Xing et al. ana-
lyzed the data and described the algorithm to get a more
concise decision tree model to distinguish between colds
and coughs, and tested this decision tree model using his-
torical cases, and concluded that the accuracy is not low
and basically meets the requirements for diagnosis[1].
Pei Ying used news text as a basis for predicting large-
scale common diseases emerging in the society using
CNN and LSTM to predict news text diseases. It can be
concluded that CNN and LSTM network models have a
natural advantage in dealing with natural language prob-
lems, reducing the dependence on manual labor[2].With
the help of big data and cloud computing technology, data
mining technology, neural network algorithms, Huang et
al. collected, cleaned, screened, and mined medical data,
analyzed the correlation between patients’ diseases and
the external environment, racial differences, and genetic
heterogeneity, and came to the conclusion that the degree
of correlation between different diseases and multi-indi-
cators can be used as a reference for the future diagnosis
and treatment of the disease and care[3].Prediction experi-
ments with Lou Xiaofang’s one-parameter image network
model show that the fully connected neural network based
on single-parameter image features has a certain predic-
tion ability for breast cancer pathology information, but
the accuracy of prediction still needs to be improved [4].
Bo Wang,Shuai Yin,Xiaoxin Du,Jianfei Zhang,Zhenyu
Zhou et al. have demonstrated the impact of the network
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hierarchies by first constructing a heterogeneous network
(CMDN) and then passing it through a network hierar-
chical layering algorithm, followed by processing, and
comparing with four popular methods, and conclusively
proved that the impact of the method using AUC values is
more obvious after the data is passed through the classical
integration algorithm-Random Forest Classifier[5].Aiming
at the lack of interpretability of traditional Al methods ap-
plied in the field of disease prediction, this paper proposes
an incorporation of knowledge representation vectors into
an interpretable deep learning model and apply it to diabe-
tes prediction[6].Ken Wong describes the status and level
of integration of big data technology with the hospital sys-
tem[7].

This paper will explore the application of machine learn-
ing in medical prediction, mainly for cancer prediction,
mental illness prediction and image recognition and other
aspects of the test application. This paper will introduce
the concepts and characteristics of machine learning al-
gorithms, especially the concepts and characteristics of
artificial neural networks, specifically describe the current
status of the application of machine learning in medical
prediction, machine learning algorithm models for the
prediction of disease, machine learning in the application
of disease prediction problem analysis and so on. The arti-
cle’s ultimate aim is to determine the extent to which ma-
chine learning models can be useful in the current context
of evolving medical technology.

2. Organization of the Text

2.1 Concepts and characteristics of machine
learning algorithms

Machine Learning is a subset of the field of Artificial In-
telligence that focuses on learning from data and improv-
ing it automatically through computer programs. Machine
learning algorithms are the foundation of these programs
and can identify and understand patterns in data to make
predictions or decisions. These algorithms are able to
improve performance and accuracy through the process
of training and learning without explicit programming. In
machine learning algorithms can be broadly categorized
as follows:

Supervised learning: the training data contains known
outputs and the algorithm is optimized by comparing its
predictions with the actual results.

As an important machine learning method, supervised
learning has a wide range of practical applications. Al-
though it has the advantages of high accuracy and inter-
pretability, it also faces challenges such as high data la-
beling cost, sensitivity to data quality, and overfitting risk.
Therefore, when using supervised learning methods, these

factors need to be fully considered and corresponding
measures need to be taken to improve the performance of
the model.

Unsupervised learning: the training data is not explicitly
labeled, and the algorithm tries to find the data’s intrinsic
structure or relationship. Unsupervised learning, as an
important machine learning method, has the advantages of
mining potential structure and data label independence but
also has the disadvantages of unstable results and difficul-
ty in evaluating. In practical application, related personnel
need to reasonably choose whether to use unsupervised
learning and how to optimize the effect of unsupervised
learning according to the characteristics of specific prob-
lems and datasets. At the same time, with the development
of machine learning technology, related personnel expect
more effective and easy to explain unsupervised learning
methods to appear in the future.

Semi-supervised learning: some of the data is labeled and
the rest is not. The algorithm needs to process both la-
beled and unlabeled data. Semi-supervised learning is an
effective machine learning method that can utilize a small
amount of labeled data and a large amount of unlabeled
data to improve the model’s performance. Although it
has some drawbacks, such as high model complexity and
high quality requirements for labeled data, it still has a
promising future in many applications. In the future, with
the development of technology and the improvement of
algorithms, stakeholders expect semi-supervised learning
to play a greater role in more fields.

Reinforcement Learning: algorithms learn by interacting
with the environment and find optimal decision-making
strategies through trial and error. As a powerful machine
learning technique, reinforcement learning has the ad-
vantages of self-learning, adaptability and scalability.
However, its drawbacks such as low sample efficiency,
instability, and difficulty in debugging also limit its ap-
plication in certain scenarios. In the future, with more
profound research and improved technology, stakeholders
are expected to see more applications and innovations on
reinforcement learning.

Machine learning algorithms are an important part of arti-
ficial intelligence, and their adaptive, predictive, flexible,
and efficient characteristics allow them to be useful in a
variety of environments. As the amount of data grows and
computational power increases, stakeholders expect ma-
chine learning algorithms to become increasingly import-
ant and play a greater role in more fields.

However, stakeholders also need to be aware of the limita-
tions and challenges of machine learning algorithms, such
as data bias, overfitting, and interpretability. In order to
fully utilize the potential of machine learning algorithms,
stakeholders need to continuously research and improve
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the algorithms and improve the quality and diversity of
data to ensure the stability and reliability of the models.
Overall, machine learning algorithms are a key tool for
stakeholders to understand and utilize big data, and they
open up a whole new, data-driven world for stakeholders.

2.2 Concepts and characteristics of artificial
neural networks

The characteristics of machine learning algorithms in-
clude adaptability, predictability, flexibility, efficiency, and
continuous optimization. Adaptivity means that machine
learning algorithms can learn from data and improve
themselves. The model can be retrained to adapt to the
new environment as data increases or changes. Predict-
ability means that machine learning algorithms can predict
future trends or outcomes by analyzing historical data.
Flexibility means that machine learning algorithms can be
applied to various fields, such as healthcare, finance, and
transportation.

Efficiency means that machine learning algorithms can be
trained on large-scale datasets with significantly improved
processing speed and accuracy as computing power in-
creases. Continuous optimization refers to the fact that the
performance and accuracy of machine learning algorithms
can be continuously optimized and improved as new
data and new technologies become available. Artificial
neural network is a computational model that simulates
the process of connection and communication between
neurons in the human brain. It is based on the structural
and functional principles of the biological nervous system
and forms a complex network structure by interconnecting
a large number of processing units (neurons) to process
and learn complex input data. Artificial neural networks
are widely used in machine learning, pattern recognition,
data mining, and other fields, and they have achieved re-
markable results. The characteristics of artificial neural
networks include:

(1) Self-adaptability

Artificial neural networks have a strong adaptive nature
and can automatically adjust the network parameters
through learning to adapt to different data and tasks. This
adaptivity makes the neural network strong, robust, and
able to generalize in solving various practical problems.
(2) Generalization ability

Neural networks can distill the intrinsic laws and patterns
of data by learning a large number of samples, thus real-
izing automatic classification and prediction of new data.
This generalization ability makes neural networks highly
practical in solving some complex problems.

(3) Nonlinear processing capability

Neural networks are able to handle complex nonlinear
problems through nonlinear activation functions between

neurons. This gives neural networks a significant advan-
tage in dealing with many practical problems, such as im-
age recognition, speech processing, etc.

(4) Distributed storage

The neural network weights are distributed among the
neurons in the network, forming a distributed storage
structure. This distributed storage makes the neural net-
work highly fault-tolerant and robust when processing
information, and even if some neurons are damaged, the
performance of the whole network will not be seriously
affected.

(5) Parallel processing capability

The parallel structure of the neural network makes it pos-
sible to process multiple input data at the same time, thus
enabling fast computation. And this parallel processing
capability makes neural networks highly efficient in pro-
cessing large and high dimensional data.

In conclusion, artificial neural networks, as a computa-
tional model that simulates the connection and commu-
nication process between neurons in the human brain, are
characterized by powerful adaption, nonlinear processing
capability, parallel processing capability, distributed stor-
age, and generalization capability. These features make
neural networks have a wide range of application pros-
pects in various fields.

3. State of the Art of Machine Learn-
ing in Healthcare Prediction

With the development of science and technology, es-
pecially the rapid change of information technology,
machine learning has been widely used in many fields.
The medical field is no exception, and the application of
machine learning in medical prediction is particularly im-
portant. By learning and understanding massive amounts
of medical data, machine learning algorithms can assist
doctors in making more accurate and efficient diagnoses
and predictions, thus improving the quality and efficiency
of healthcare.

In terms of disease prediction, machine learning has been
widely used to predict the risk of various diseases. For ex-
ample, the risk of diseases such as diabetes, hypertension,
and cancer can be predicted through a patient’s genetic
information, living habits, and physical examination data.
In addition, machine learning can also predict the progress
and prognosis of diseases and help doctors develop more
effective treatment strategies.

In terms of patient management and optimization of med-
ical processes, hospitals can use machine learning tech-
nology to better manage patients and optimize medical
processes. For example, hospitals can rationally arrange
medical resources and improve operational efficiency by
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predicting a patient’s hospitalization time and recovery. At
the same time, machine learning can also help doctors bet-
ter understand the needs of patients and improve patient
satisfaction.

Machine learning also plays an important role in drug de-
velopment and improvement. By analyzing and learning
from a large amount of data on the molecular structure
and biological activity of drugs, machine learning algo-
rithms can help scientists to quickly screen out potential
drug candidates, thus greatly shortening the drug develop-
ment cycle.

Nonetheless, with the continuous progress of technology
and the gradual liberalization of policies, the applica-
tion of machine learning in healthcare prediction is still
promising. In the future, stakeholders expect to see more
innovative applications, such as precision medicine and
personalized treatment plans based on machine learning,
to improve patients’ healthcare experiences.

Overall, the application of machine learning in healthcare
prediction has made significant progress and brought
about great changes in the healthcare field. However, it is
also important to note that some challenges and problems
require continuous research and improvement. With the
continuous development of technology and the gradu-
al optimization of policies, stakeholders have reason to
believe that machine learning will play a greater role in
medical prediction and contribute to human health devel-
opment.

4. Problem Analysis of Machine Learn-
ing Applications in Disease Prediction

4.1 Cancer Prediction

It is possible to predict a patient’s risk of developing
cancer by Using machine learning techniques to analyze
a patient’s genetic data, lifestyle habits, medical history,
and other data. For example, by analyzing the genetic se-
quences of breast cancer patients, machine learning mod-
els can predict which patients are likely to respond poorly
to specific treatments, and thus adjust treatment plans.

In recent years, with the rapid development of data sci-
ence, the application of machine learning in cancer predic-
tion has attracted widespread attention. Machine learning
technology can extract useful information from a large
amount of data and help doctors detect cancer at an early
stage and improve the treatment effect by constructing
predictive models.

4.1.1 Machine Learning in Diagnostic Imaging
Machine learning can automatically analyze medical im-

ages such as CT and MRI by training deep learning mod-
els (e.g., convolutional neural network CNN) to identify

cancer lesions and improve the accuracy and efficiency
of diagnosis. Diagnostic imaging technologies mainly
include X-ray, ultrasound, computed tomography (CT),
magnetic resonance imaging (MRI), and nuclear medi-
cine. Each of these technologies has its own advantages
in cancer prediction, and the appropriate examination
method can be selected according to the patient’s specific
situation and examination needs.

The application of diagnostic imaging in cancer predic-
tion mainly includes morphological analysis, functional
analysis, and molecular imaging diagnosis. Among them,
morphological analysis is that through diagnostic imaging
technology, doctors can observe the size, shape, edges,
internal structure and other characteristics of the tumor
so as to make a preliminary judgment on the nature of
the tumor. For example, techniques such as CT and MRI
can clearly show the location, size and relationship with
the surrounding tissues of the tumor, which helps doctors
determine the growth and malignancy of the tumor. Func-
tional analysis is that certain diagnostic imaging tech-
niques can also reflect the functional status of the tumor,
such as blood flow and metabolic status. By analyzing
these functional indicators, the tumor’s growth rate and
malignant degree can be further understood, thus predict-
ing the development trend of cancer. Molecular imaging
diagnosis is done through the introduction of specific
probes. It can detect the molecular expression of tumor
cells, such as gene mutation, protein expression, etc., to
provide more accurate information for the early detection
and prediction of cancer.

The advantages of diagnostic imaging in cancer prediction
are noninvasiveness, reproducibility, and high resolution,
where noninvasiveness means that diagnostic imaging
techniques usually do not require surgical procedures,
which reduces damage and pain to patients. Repeatability
means that diagnostic imaging techniques can be per-
formed several times in a short time, making it easy to
observe the changes of the tumor. High resolution means
that modern diagnostic imaging techniques have extreme-
ly high resolution, which can clearly display the detailed
features of tumors.

The disadvantages of diagnostic imaging in cancer pre-
diction are false positives and false negatives, radiation
damage, cost and accessibility. Among them, false pos-
itives and false negatives refer to the fact that because
diagnostic imaging techniques are affected by a variety
of factors, such as equipment performance and physician
experience, false positives and false negatives may oc-
cur, thus affecting the accuracy of prediction. Radiation
damage refers to the fact that some diagnostic imaging
techniques such as X-rays and CTs produce radiation, and
long-term or excessive exposure may cause some damage
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to patients. Cost and accessibility refers to the high cost
of some high-end diagnostic imaging equipment and the
varying popularity of such equipment in different regions
and hospitals, which may affect their wide application in
cancer prediction. Diagnostic imaging technology plays
an essential role in cancer prediction and provides strong
support for clinical diagnosis and treatment. In the future,
with the continuous progress of technology and the ex-
pansion of application scope, the application of diagnostic
imaging in cancer prediction will be more extensive and
in-depth. At the same time, related personnel also need
to pay attention to and solve the challenges and problems
faced in its application in order to improve the accuracy of
prediction and the survival rate of patients.

4.1.2 Machine Learning in Cancer Risk Assessment

Based on multi-dimensional data such as a patient’s genes,
lifestyle habits, and environmental factors, machine learn-
ing can build predictive models to assess an individual’s
risk of developing cancer, thus enabling early warning and
prevention.

The application of machine learning in cancer risk as-
sessment mainly includes data preprocessing, feature
selection, model construction and training, and risk as-
sessment. Among them, data preprocessing is the first step
in dealing with cancer risk assessment, which requires the
collection of a large amount of data about patients’ health
information, such as genetic information, living habits,
and medical history, from various data sources. These data
need to go through preprocessing steps such as cleaning,
denoising, and normalization to eliminate outliers and
noise and improve data quality. Feature selection is done
after preprocessing, and the machine learning algorithm
selects the features from the data that are most relevant to
the risk of cancer, such as age, gender, and family medical
history. This step helps reduce the data dimensionality and
improve the model’s prediction accuracy.

Model construction and training is based on the selected
features, machine learning algorithms will construct a
predictive model and optimize the parameters of the mod-
el with training data. Machine learning algorithms com-
monly include logistic regression, decision trees, random
forests, and neural networks. Risk assessment is where
trained models can be used to predict the cancer risk of
new individuals. By inputting an individual’s characteris-
tic data, the model outputs a probability value indicating
the likelihood that the individual will develop cancer.
However, the application of machine learning in cancer
risk assessment also has data quality issues, ethical and
legal issues, and cross-disciplinary cooperation. Among
them, the data quality problem is that there may be vari-
ous problems in the source, collection and processing of

data, such as missing data and noise in the actual appli-
cation. Ethical and legal issues include the application
of machine learning in cancer risk assessment, which in-
volves individual privacy, data security, and other ethical
and legal issues, which need to be noticed and solved in
practice. Cross-disciplinary cooperation is that the ap-
plication of machine learning in cancer risk assessment
requires cross-cooperation between multiple fields such as
computer science, biomedicine, and statistics to achieve
the best application of the technology.

The application of machine learning in cancer risk assess-
ment is of great value and significance, which can im-
prove the accuracy and efficiency of risk assessment and
provide powerful support for early prevention and early
treatment. However, the practical application still faces
problems and challenges such as data quality, ethics and
law, and requires continuous exploration and innovation.
With the advancement of technology and the improve-
ment of social cognition, it is believed that machine learn-
ing will play a greater role in cancer risk assessment and
make greater contributions to human health.

4.1.3 Machine learning in cancer recurrence prediction

By analyzing data such as patients’ treatment history and
pathological characteristics, machine learning can help
doctors predict the risk of cancer recurrence and develop
personalized treatment plans for patients. The application
of machine learning in cancer recurrence prediction main-
ly includes data collection and processing, model evalu-
ation and optimization, and clinical application. Among
them, data collection and processing means that machine
learning models require a large amount of data for train-
ing. In cancer recurrence prediction, thesdata may include
patients’ clinical information (e.g., age, gender, pathology
type, etc.), imaging data (e.g., CT, MRI, etc.), molecular
biology data (e.g., gene expression, protein level, etc.),
and treatment records. Data preprocessing is a key step
in machine learning modeling, including data cleaning,
normalization, and feature selection. Model selection and
training means selecting the appropriate machine learning
model according to the data type and task requirements is
crucial. Common models include support vector machine
(SVM), decision tree, random forest, neural network, etc.
The model training process is usually carried out using
historical data to find the best combination of parameters
that makes the model have good predictive performance
on unknown data. Model evaluation and optimization:
Model evaluation is a key step in measuring the perfor-
mance of the model. Commonly used evaluation metrics
include accuracy, recall, F1 value, AUC-ROC, and so on.
Based on the assessment results, the model can be opti-
mized by adjusting model parameters, improving feature
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selection, etc. Clinical application means that the trained
and validated machine learning model can be applied in
clinical practice to provide doctors with risk prediction
of cancer recurrence. Doctors can formulate personalized
treatment plans based on the prediction results, such as
strengthening follow-up and adjusting the treatment plan,
in order to improve patient prognosis.

Although machine learning has achieved some success in
cancer prediction, it also faces some challenges. First, the
problem of data quality. In cancer prediction, high-quality
data is crucial. However, due to data collection and pro-
cessing, there are often problems such as incomplete data
and inaccurate labels, which affect the training effect of
the model. Second, the problem of model generalization
ability. In practical applications, models need to have
good generalization ability for different types and sources
of data, which is still a problem to be solved. Finally, ethi-
cal and privacy issues are also important aspects that need
to be focused on in machine learning for cancer predic-
tion.

In conclusion, machine learning has a broad application
prospect and important clinical value in cancer recurrence
prediction. Continuous research and innovation are ex-
pected to provide more accurate and personalized treat-
ment plans for patients and improve the survival rate and
quality of life of cancer patients.

4.2 Prediction of mental illness

In the field of medicine, especially in the prediction and
diagnosis of psychological disorders, the use of machine
learning techniques has become a new hotspot for re-
search. However, despite the many possibilities brought
by machine learning, it still faces many challenges in
practical applications.

The current state of machine learning in the prediction of
mental disorders includes developing predictive models,
enriching data sources, and cross-applications with other
fields.

Among them, the development of predictive models refers
to the continuous evolution of machine learning models in
the prediction of mental disorders, from traditional models
based on statistics, to deep learning models. These mod-
els provide a powerful tool for early detection of mental
disorders by analyzing large amounts of clinical data,
demographic data, genetic information, etc. The richness
of data sources refers to the fact that with the accelera-
tion of digitization, data sources are now not only limited
to healthcare institutions but also include social media,
online questionnaires, etc., which enables researchers to
obtain data from more dimensions, providing rich infor-
mation for the prediction of mental illnesses. Cross-ap-
plication with other fields refers to the cross-application

of fields such as neuroscience and bioinformatics, which
provides more dimensional data and perspectives for men-
tal illness prediction.

The problematic analysis of the application of machine
learning in the prediction of psychological disorders in-
cludes data quality issues, model generalization ability,
ethical and privacy issues, and integration with traditional
healthcare models. Among them, data quality problems
refer to the many uncertainties in the collection, storage,
and processing of data, such as missing data and noisy
data, which may affect the prediction effect of the model.
Model generalization ability refers to the fact that due to
the complexity of mental disorders, it may be difficult for
a model trained on one dataset to achieve good prediction
results on other datasets. Ethical and privacy issues refers
to how to ensure patients’ privacy and rights when collect-
ing and using data, and avoid data misuse are issues that
must be considered by machine learning in the prediction
of mental disorders. Integration with traditional medical
models means that although machine learning can pro-
vide faster prediction and diagnosis, how to effectively
integrate with traditional medical models to provide more
comprehensive diagnostic information for doctors is an
important research direction.

The application of machine learning in the prediction of
psychological disorders has great potential and value, but
there are many challenges and problems. In order to fully
utilize its advantages, researchers need to continuously
improve the predictive ability of the models, ensure data
quality and privacy, and strengthen the integration with
traditional healthcare models to better support the early
detection and treatment of mental illnesses.

5. Conclusion

This paper focuses on the application of machine learning
in medical prediction. This paper concludes that machine
learning has a broad application in medical prediction,
especially in the areas of cancer prediction, mental illness
prediction, and image recognition. By mining a large
amount of medical data, machine learning can help peo-
ple more accurately predict diseases, simulate disease
processes, and recommend personalized treatment plans.
Cancer prediction can analyze important data to build
models with a higher degree of training, or analyze and
predict by means of image diagnosis, and mental illness
prediction also mainly uses data and analysis but needs
to pay attention to the degree of data abuse. However, in
order to achieve this goal, the relevant personnel need to
solve many challenges, including data quality, data priva-
cy, and model interpretability and other issues. As tech-
nology continues to advance, machine learning will play a



Dean&Francis

greater role in healthcare prediction in the future.
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