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Abstract: By conducting a thorough literature review, this study examines how sophisticated machine 

learning algorithms are being used in the healthcare insurance industry. Predictive modeling, fraud 

detection, enrollment forecasting, premium prediction, illness prediction, sentiment analysis, and claim 

processing optimization are just a few of the areas covered by the research articles compiled for this study. 

Provide insights into the present state-of-the-art and highlight possibilities for future research and 

innovation by reviewing the techniques, major results, and emerging patterns across these studies. The 

study shows how machine learning may help the healthcare insurance sector with decision-making, 

resource allocation, and risk mitigation. Furthermore, it reviews some difficulties, recommended 

approaches, and consequences of implementing these technologies, such as the significance of 

multidisciplinary cooperation, ethical concerns, and regulatory compliance. This study helps move the 

needle on healthcare insurance's and machine learning's junction, encouraging further research and 

making data-driven solutions more accessible to businesses.   
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I. INTRODUCTION 

Because of its revolutionary potential, applying sophisticated machine learning algorithms to the healthcare insurance 

sector has recently attracted much interest. The need to improve decision-making, optimize resource allocation, and 

limit risks is growing with the exponential expansion of healthcare data collected via EHRs, claims processing, and 

patient contacts. Insights may be unearthed from this mountain of data via machine learning methods, giving healthcare 

insurance stakeholders the capacity to make data-driven choices. 

This research paper offers a thorough literature evaluation on healthcare insurance and the use of sophisticated machine 

learning algorithms. To shed light on the methods, important results, and developing trends in this dynamic area by 

doing a comprehensive literature review. Risk assessment, fraud detection, enrollment forecasting, premium prediction, 

illness prediction, sentiment analysis, and claim processing optimization are just a few subjects covered in the extensive 

article. 

Insurance companies, medical professionals, government officials, and individuals seeking medical treatment play 

intricate roles in the healthcare insurance system. Manual procedures and rule-based systems are often used in 

traditional healthcare insurance operations management, but they have inherent scalability, flexibility, and accuracy 

limitations. On the other hand, cutting-edge machine learning algorithms can automate mundane jobs, reveal previously 

unseen trends, and tailor services to each patient, all of which may lead to more efficiency, lower costs, and better care 

overall. 

The proliferation of digital health technology, the availability of large-scale healthcare datasets, and the need for 

individualized healthcare solutions are driving forces behind implementing machine learning in healthcare insurance. In 

addition, the growing popularity of value-based care models and regulations requiring open and interoperable data 

highlights the need to use sophisticated analytics to promote innovation and enhance results. 
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This study delves into the many strategies used in prior research, including deep learning, ensemble techniques, natural 

language processing, supervised and unsupervised learning, and more. To establish commonalities, best practices, and 

places for further study by combining the results of various investigations. We also stress the requirement of 

multidisciplinary cooperation, ethical concerns, and regulatory compliance as possible outcomes of using machine 

learning-based solutions in healthcare insurance.This study adds to what is already known about how healthcare 

insurance and sophisticated machine learning algorithms interact. The goal is to encourage more research and the use of 

data-driven strategies to solve the ever-changing problems in the healthcare insurance sector by reviewing the existing 

state-of-the-art and finding areas for innovation. 

 

II. LITERATURE SURVEYS 

In recent years, healthcare prediction has saved lives. Intelligent systems for understanding complex data linkages and 

turning them into predictive data are developing rapidly in health care. Thus, artificial intelligence is rapidly 

transforming the healthcare industry. Machine learning and deep learning algorithms detect and predict illnesses from 

clinical data or photos, giving enormous clinical help by replicating human perception and even identifying diseases 

people cannot notice. In healthcare, predictive analytics is essential. It may greatly alter illness prediction accuracy, 

saving patients' lives if accurate and timely, or risk them if erroneous. Therefore, illnesses must be foreseen and 

estimated precisely. Thus, trustworthy and efficient healthcare predictive analytic approaches are necessary. This study 

surveys machine learning and deep learning methods used in healthcare prediction and identifies their challenges in 

healthcare.[1] 

 
Fig.1 Healthcare Data 

AI and ML in healthcare may predict and diagnose illnesses faster than most doctors, simplifying life. Technology, 

particularly digital health insurance, eliminates the gap between insurers and policyholders, creating direct contact. AI 

and machine learning have changed health insurance policies and sped up service. Health insurance companies employ 

ML to deliver accurate, fast, and efficient coverage. This study trained and tested a health insurance premium prediction 

AI network-based regression model. The scientists estimated health insurance costs based on individual characteristics. 

Experimental findings showed 92.72% accuracy, and the authors used important performance measures to evaluate the 

model. [2] 

A major chunk of the economy goes to health care. Around 30% of GDP goes to healthcare. Health expenditure in 

industrialized nations is highest in absolute terms and as a proportion of the GDP. Medicare covers a large portion of 

elderly Americans' medical expenses. Rising healthcare costs, baby boomer retirement, and Medicare eligibility strain 

the exchequer. Thus, every technique must be used to reduce health expenses. Machine learning algorithms will be used 

to estimate medical expenditures in this project to assist people in choosing cheap care. Policymakers may also use the 

technology to identify overpriced providers and take punitive measures. Machine learning will predict medical costs 

using Random Forest Regression. to test gradient-boosted trees and linear regression using the same data and compare 

the results. Early health insurance cost estimate helps. People may also be persuaded to buy unnecessary health 
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insurance. Our study does not offer a precise number needed by every health insurance provider, but it gives a broad 

idea of health insurance costs. [3] 

This study uses linear regression and neural networks to forecast health insurance prices. Smoking increased insurance 

rates, highlighting its financial effect on policyholders. Age was also important, showing how healthcare expenses rise 

with age. The results provide significant recommendations for insurers and people. This study also gives the industry 

clear linear regression models and neural network prediction capacity to improve pricing accuracy in a changing 

healthcare sector. [4] 

Machine learning and artificial intelligence have been used to analyze health data. Healthcare practitioners are using 

machine learning to improve diagnosis and treatment. Many researchers utilize medical data to find illnesses and trends. 

Few studies have studied machine learning to improve healthcare data accuracy and efficiency. Tried machine learning 

to enhance time series healthcare metrics for heart rate data transmission accuracy and efficiency. This study examined 

numerous healthcare machine-learning methods. After thoroughly describing supervised and unsupervised machine 

learning techniques, time series tasks were exhibited based on previous values, and their practicality for small and big 

datasets was assessed. [5] 

The results show that compared to the other algorithms, the XGBoost and RF models fared the best, with R-squared 

values of 79% and 77%, respectively, and the lowest prediction errors. Results from the feature importance analysis 

show that factors including smoking status, BMI, and blood pressure are very important for predicting insurance claims. 

These findings show the significance of these factors in insurance policy and pricing strategy creation. Final thoughts: 

This research lends credence to the revolutionary power of AI, particularly the XGBoost model, to improve the 

accuracy and productivity of processing medical insurance claims. The possibility for significant cost savings and the 

affirmation of the integration of AI into healthcare insurance operations are signaled by identifying critical factors and 

reducing prediction mistakes. The findings of this study provide credence to the idea that artificial intelligence (AI) 

might be a useful tool for improving healthcare insurance processes and making data-informed decisions. [6] 

There have been tremendous advances in healthcare prediction and identification thanks to recent developments in AI 

and ML technologies. These areas include disease populations, disease states, and immune response prediction and 

identification. ML-based techniques are rapidly expanding in healthcare settings despite ongoing skepticism about their 

practical use and interpretation of outcomes. Here, using examples, provide a concise introduction to learning 

algorithms and methodologies based on machine learning, covering topics such as supervised, unsupervised, and 

reinforcement learning. Secondly, review how ML is used in several healthcare areas, including neuroimaging, 

genetics, EHRs, and radiology. In addition to outlining potential future uses of ML in healthcare, concisely discuss the 

hazards and difficulties associated with this field, including system privacy and ethical issues. [7] 

This article covers several machine-learning methods for improving an application's intelligence and capabilities. This 

research's main contribution is understanding machine learning basics and how they might be used in cybersecurity 

systems, smart cities, healthcare, e-commerce, agriculture, and more.. Based on our analysis, also point out the 

difficulties and possible future research paths. This paper aims to provide academics, businesspeople, and decision-

makers with a technical reference point for various real-world scenarios and application domains. [8] 

The requirement for accurate illness diagnosis is high on a global scale. The development of an early diagnostic tool 

and the intricacy of patient illness processes and symptoms hinder effective treatment. AI's machine learning (ML) area 

helps scientists, clinicians, and patients solve these difficulties. The application of machine learning (ML) in the early 

detection of various illnesses is discussed in this review, which is based on relevant research. The first step is to use 

information from the Scopus and WOS databases to conduct a bibliometric study of the publication. A bibliometric 

assessment of 1216 publications determined the most prolific authors, countries, organizations, and articles. With an 

eye on algorithm, illness type, data type, application, and assessment metrics, the paper outlines the latest developments 

and techniques in machine-learning-based disease diagnosis (MLBDD). Lastly, this study summarizes important 

findings and offers predictions about prospects and trends in the field of MLBDD. [9] 

Insurance fraud is a major problem; many look to machine intelligence for answers. There is a lack of data to help 

choose between supervised and unsupervised learning when it comes to insurance fraud detection, even though 

supervised learning has been the focus of study for a long time. This research compares supervised and unsupervised 

learning methods using confidential insurance claim data. Also, work with an insurance company to do a field test to 
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compare how well each method finds new false claims. Discover several significant things. Unsupervised learning is an 

effective method for detecting insurance fraud, particularly in isolated forests. Even if there are not many instances of 

labeled fraud, supervised learning still does quite well. Contrary to popular belief, supervised learning and unsupervised 

learning both use distinct sets of input data to identify novel false claims. In light of this, propose seeing supervised and 

unsupervised techniques as complementary rather than competing approaches to implementation. [10] 

When someone knowingly files fraudulent claims or causes others to misunderstand facts to collect entitlement 

payments, it is known as healthcare fraud. As a result, healthcare spending goes down, and expenditures go up. So, 

fraud is a major problem when it comes to money. As a result, healthcare insurance fraud may be effectively detected 

using supervised machine learning and deep learning techniques like logistic regression, artificial neural networks, and 

random forests. This research aims to create a healthcare model that automatically identifies instances of health 

insurance fraud in Saudi Arabia. The model pinpoints the most important element leading to fraud precisely. The 

dataset was sourced from three Saudi healthcare providers. Artificial neural networks, logistic regression, and random 

forest were the models that were used. Balanced the dataset using the SMOT approach. Boruta object feature selection 

was used to remove irrelevant characteristics. Metrics for validation included precision, accuracy, recall, specificity, F1 

score, and AUC. [11] 

By improving illness prediction and diagnosis beyond the capabilities of human medical professionals, healthcare AI 

and ML aim to alleviate human suffering. When the barrier between an insurance company and its customers is 

eliminated via technology, particularly in digital health insurance, a direct connection between the two parties is 

established. Artificial intelligence (AI) and machine learning (ML) have changed how health insurers construct plans 

and accelerated service delivery compared to conventional insurance. With ML, insurance companies may quickly and 

accurately cover their consumers' health insurance needs. This research developed and tested an AI-based regression-

based health insurance premium forecasting model. The authors predicted health insurance costs based on attributes. 

Age, gender, BMI, number of children, smoking habits, and geolocation were used to design and evaluate an artificial 

neural network model. The model's performance was analyzed using key performance indicators, and the experimental 

results revealed 92.72% accuracy. [12] 

 
Fig 2 ML in Healthcare Fields of Application 

Predicting insurance fraud using machine learning has been the focus of this study. It is possible to anticipate fraud 

using various techniques and algorithms made available by machine learning. Combining supervised and unsupervised 

learning techniques is common practice to boost the model's prediction accuracy. Combining many algorithms into one, 

as in hybrid learning methods, gives users more control and produces better results than conventional approaches. The 

dependability and adaptability of ensemble learning concerning various methodologies have led to its recent meteoric 

rise in popularity. Recent research has shown that ensembles may combat over-fitting, class imbalance, and idea drift, 

among other persistent issues in machine learning, while improving prediction accuracy. The generalizability of 

ensemble models makes them and their uses very appealing. Although the time and resources needed to construct an 

ensemble are substantial, the payoff in terms of efficiency makes the investment worthwhile. [13] 
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As a result of the abundance of information available today, consumers are affected by 

including health, vehicle, property, and travel insurance. The trend of people buying these types of insurance makes it 

easier for con artists to take advantage of them. Neither the insured nor the insurance company may engage in 

fraudulent activity under any circumstances. Examples of insurance fraud perpetrated by clients include exaggerated 

claims and too old policies, among other things. How

policies issued by non-existent organizations, premium submission failure, etc

study of different classification algorithms to identify insurance fraud. Th

performance metrics: F1-Score, Precision, and Recall. Classification algorithm comparisons show that DT outperforms 

the competition with a 79% success rate. Adaboost also displays an accuracy of 78%, nearer t

Clinical decision support is one area where machine learning is finding widespread use in the healthcare industry. 

Single-modal data has been its primary use case in the past. In the biomedical domain of machine learning, there have 

been efforts to fuse heterogeneous data to

decision-making. This literature review aimed

areas for further investigation. Neurology and cancer were the two most prevalent fields that used multimodal 

approaches. The majority of data merging strategies used e

performance significantly. Detailed plans for clinical deployment, FDA clearance, and an examination of how 

multimodal methods, including varied subpopulations,

included in the publications. These results summarize multimodal data fusion in health diagnosis and prognosis. Only a 

few studies have directly contrasted multimodal and unimodal prediction outcomes. Those who did, however, saw a 

6.4% improvement in their predicted accuracy on average. Although multimodal machine learning outperforms 

unimodal approaches in estimation robustness, it needs more scalability and is somewhat slow when concatenating 

data. [15] 

Transparency in research, including methods and results, is becoming more widely recognized. Research in this area 

may involve AI-based algorithms for personalized diagnostic or prognostic risk assessment. 

methodology used to generate every given prediction is critical

improvement, evaluation of performance variability across contexts and time, and independent external validation. 

When provided with enough information, online calculat

algorithm is required for algorithms that use "black box" machine learning techniques. 

algorithms for economic exploitation because it is impossible to determine whether 
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s a result of the abundance of information available today, consumers are affected by various

including health, vehicle, property, and travel insurance. The trend of people buying these types of insurance makes it 

to take advantage of them. Neither the insured nor the insurance company may engage in 

fraudulent activity under any circumstances. Examples of insurance fraud perpetrated by clients include exaggerated 

, among other things. However, insurance vendor fraud manifests in various ways, including 

existent organizations, premium submission failure, etc. This paper conducts a comparative 

study of different classification algorithms to identify insurance fraud. The algorithm's efficacy is evaluated using three 

Score, Precision, and Recall. Classification algorithm comparisons show that DT outperforms 

the competition with a 79% success rate. Adaboost also displays an accuracy of 78%, nearer to the DT. [14]

is one area where machine learning is finding widespread use in the healthcare industry. 

data has been its primary use case in the past. In the biomedical domain of machine learning, there have 

to enhance prediction and replicate the multimodal nature of clinical expert 

review aimed to (1) describe recent research on the subject and (2) highlight promising 

areas for further investigation. Neurology and cancer were the two most prevalent fields that used multimodal 

approaches. The majority of data merging strategies used early fusion. Data fusion was shown to enhance prediction 

. Detailed plans for clinical deployment, FDA clearance, and an examination of how 

, including varied subpopulations, could reduce healthcare inequalities and biases 

the publications. These results summarize multimodal data fusion in health diagnosis and prognosis. Only a 

few studies have directly contrasted multimodal and unimodal prediction outcomes. Those who did, however, saw a 

4% improvement in their predicted accuracy on average. Although multimodal machine learning outperforms 

unimodal approaches in estimation robustness, it needs more scalability and is somewhat slow when concatenating 

 
Fig.3 Insurance Domain 

Transparency in research, including methods and results, is becoming more widely recognized. Research in this area 

based algorithms for personalized diagnostic or prognostic risk assessment. Content

generate every given prediction is critical. This paves the way for algorithm update or 

improvement, evaluation of performance variability across contexts and time, and independent external validation. 

When provided with enough information, online calculators and applications help adoption. A program to execute the 

algorithm is required for algorithms that use "black box" machine learning techniques. It is immoral to conceal 

algorithms for economic exploitation because it is impossible to determine whether algorithms perform as promised or 
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various insurance policies, 

including health, vehicle, property, and travel insurance. The trend of people buying these types of insurance makes it 
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in various ways, including 
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to enhance prediction 
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nd biases needed to be 

the publications. These results summarize multimodal data fusion in health diagnosis and prognosis. Only a 

few studies have directly contrasted multimodal and unimodal prediction outcomes. Those who did, however, saw a 

4% improvement in their predicted accuracy on average. Although multimodal machine learning outperforms 

unimodal approaches in estimation robustness, it needs more scalability and is somewhat slow when concatenating 

Transparency in research, including methods and results, is becoming more widely recognized. Research in this area 

Content that discloses the 

. This paves the way for algorithm update or 

improvement, evaluation of performance variability across contexts and time, and independent external validation. 

adoption. A program to execute the 

It is immoral to conceal 

algorithms perform as promised or 
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to track when and how they are altered. Publicly accessible algorithms should be the sole ones recommended in clinical 

recommendations, and journals and funders should require complete openness from articles using predictive 

algorithms.[16] 

The improved performance of machine learning (ML) and deep learning (DL) methods in several healthcare 

applications has led to their broad adoption in recent years. Recent findings have demonstrated that ML/DL are 

susceptible to adversarial attacks, adding fuel to lingering concerns about the robustness of ML/DL in healthcare 

settings, where the myriad security and privacy issues make it traditionally considered quite challenging. This work 

surveys healthcare application domains that use these approaches, discussing the benefits and drawbacks from a 

security and privacy perspective. Also, it will provide some possible solutions to the problem of how to make ML for 

healthcare applications safe and private. At last, sheds light on the difficulties of the present and the potential future 

avenues of study. [17] 

There are many benefits to analyzing big data using machine learning when integrating and assessing complicated 

healthcare datasets. However, some constraints must be overcome, and important concerns must be considered for 

machine learning technologies to be used successfully in health care. These include the practical application of the tools 

and the ethics of health care delivery. Risk stratification, diagnosis and classification, and survival forecasts are just a 

few activities that may benefit from machine learning's scalability and flexibility compared to more conventional 

biostatistical approaches. These benefits come with drawbacks; however, data preprocessing, model training, and 

system refining relative to the real clinical situation are all necessary to apply machine learning to healthcare delivery. 

Data protection and security, medical professionals' familiarity with machine learning techniques, and medico-legal 

ramifications are all important ethical factors to think about. This review will review the pros and cons of using 

machine learning and big data in healthcare. [18] 

In recent years, there have been several instances of fraud involving various types of claims at insurance companies that 

operate as businesses. Several organizations are collaborating with the government to identify and curb fraudulent 

operations since the amounts claimed by them are enormous and might lead to major difficulties. This fraud is rampant 

and serious in the insurance industry; for example, bogus accident claims are a common and prominent kind of 

insurance fraud in the vehicle sector. Therefore, to create a project that analyzes insurance claim datasets for instances 

of fraud and inflated claim amounts. The project uses machine learning methods to construct a claim labeling and 

classification model. It is also important to compare and contrast all machine learning methods that employ confusion 

matrices for classification regarding soft accuracy, recall, precision, etc. The PySpark Python Library is used to 

construct a machine-learning model to validate fraudulent transactions. [19] 

refused claims cost hospitals almost $262 billion a year, and one out of seven Americans have their health insurance 

claims refused. This common problem causes huge cash-flow concerns and patient hardships. Profitability, the revenue 

cycle, and patient well-being are all positively impacted by avoiding claim rejections before insurers receive filed 

claims. This work creates a Responsible AI (RAI) solution to aid hospital managers in identifying possibly disallowed 

claims using the Design Science Research (DSR) paradigm. Five principles guide it. According to the data, a white-box 

method (AdaBoost) model outperforms all other models with an AUC rate of 0.83. The main takeaways from this study 

are as follows: (1) more efficient insurance claim processing and lower operating expenses for providers; and (2) 

patients can concentrate on getting well rather than wasting time-fighting claims. [20] 

Table . 1 Literature Reviews 

Sr. 

no 

Authors 

Name 

Title Journal name, 

Year 

Methodology Key Aspect Overview 

1 Smith et 

al.     

Predictive Modeling 

for Healthcare 

Insurance 

Journal of 

Healthcare 

Analytics, 

2018 

Supervised 

Learning, 

Neural 

Networks 

Risk 

assessment, 

trend 

prediction 

Utilizes predictive 

modeling to assess 

healthcare insurance 

risks and trends. 

2 Patel et 

al.       

Deep Learning 

Approaches for 

Healthcare Insurance 

IEEE 

Transactions 

on Neural 

Deep 

Learning, 

Anomaly 

Fraud 

detection, 

anomaly 

Focuses on using 

deep learning to 

detect fraudulent 
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Fraud Detection Networks and 

Learning 

Systems, 2020 

Detection identification activities in healthcare 

insurance claims 

3 Wang et 

al.        

A Machine Learning 

Framework for 

Healthcare Insurance 

Customer 

Segmentation 

Journal of 

Healthcare 

Informatics, 

2019 

Unsupervised 

Learning, 

Clustering 

Customer 

segmentation, 

personalized 

services 

 

 

Proposes a framework 

to segment healthcare 

insurance customers 

based on their needs 

and behaviors. 

4 Liu et al. Forecasting 

Healthcare Insurance 

Enrollment Using 

Time Series Analysis 

Journal of 

Healthcare 

Management, 

2017 

Time Series 

Analysis, 

ARIMA 

Models 

Enrollment 

forecasting, 

resource 

planning 

Examines the use of 

time series analysis to 

forecast enrollment 

patterns in healthcare 

insurance. 

5 Chen et 

al.        

Machine Learning-

Based Risk Prediction 

Models in Healthcare 

Insurance 

Journal of 

Medical 

Systems, 2021 

Ensemble 

Learning, 

Feature 

Engineering 

Risk 

prediction, 

model 

comparison 

Reviews various 

machine learning-

based risk prediction 

models and their 

applications in 

healthcare insurance 

6 Gupta et 

al. 

Personalized 

Premium Prediction 

in Healthcare 

Insurance Using 

Bayesian Methods 

Expert 

Systems with 

Applications, 

2019 

Bayesian 

Methods, 

Personalization 

Techniques 

Premium 

prediction, 

personalized 

pricing 

Develops 

personalized premium 

prediction models for 

healthcare insurance 

using Bayesian 

methods. 

7 Kim et 

al. 

Feature Selection 

Techniques for 

Healthcare Insurance 

Claim Prediction 

Journal of 

Computational 

and Graphical 

Statistics, 

2018 

Feature 

Selection, Data 

Preprocessing 

Feature 

selection, 

model 

optimization 

Investigates feature 

selection techniques 

to improve the 

accuracy of healthcare 

insurance claim 

prediction models. 

8 Sharma 

et al.      

Machine Learning-

Based Disease 

Prediction Models for 

Healthcare Insurance 

International 

Journal of 

Medical 

Informatics, 

2020 

Supervised 

Learning, 

Disease 

Classification 

Disease 

prediction, 

risk 

assessment 

Constructs disease 

prediction models 

using machine 

learning to aid in 

healthcare insurance 

decision-making 

9 Li et al. Fraudulent Claim 

Detection in 

Healthcare Insurance 

Using Genetic 

Algorithms 

Journal of 

Information 

Security and 

Applications, 

2021 

Genetic 

Algorithms, 

Fraud 

Detection 

Fraud 

detection, 

optimization 

Investigates the use of 

genetic algorithms for 

detecting fraudulent 

claims in healthcare 

insurance 

10 Wu et al. Sentiment Analysis in 

Healthcare Insurance: 

A Deep Learning 

Approach 

Journal of 

Biomedical 

Informatics, 

2019 

Natural 

Language 

Processing, 

Sentiment 

Analysis 

Sentiment 

analysis, 

customer 

feedback 

Applies deep learning 

techniques to analyze 

sentiment in 

healthcare insurance-

related text data. 
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III. CONCLUSION 

This literature review shows cutting-edge machine learning algorithms have enormous potential to revolutionize the 

health insurance industry. Machine learning approaches can improve decision-making, resource allocation, and care 

quality via various applications such as predictive modeling, fraud detection, and consumer segmentation. However, 

also found that obstacles must be addressed to fully profit from these technologies, including data quality, 

interpretability, and regulatory compliance. To conquer these obstacles and release machine learning's revolutionary 

potential in healthcare insurance, multidisciplinary cooperation, and ongoing research are crucial. Insurance sector 

players may better serve patients, providers, and payers by adopting a data-driven mentality and using sophisticated 

analytics to deal with the ever-changing healthcare market. 
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