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This paper seeks to delve into how shifting focus to AI-based predictive analytics. It  has the 

potential to change the outlook in personalized medicine. Chronic diseases have become 

widespread and offer great challenges to the world’s healthcare system. It is calling for potential 

approaches to diagnosis and treatment. It is a revolutionary concept that predictive analytical 

model underpinned by AI that helps healthcare risk forecast and introduce timely intercessions. 

The  patient data analyzed using AI-based models, which can thereby generate specific 

information used to make much more accurate diagnosis and treatment plans. This research is 

an exemplar of big data. It aims at using algorithms in machine learning to process EHRs, 
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genotype and phenotype data and lifestyle data among individuals in the world. The data are 

used for the educational process of building the predictive models, which assists in the early 

diagnosis of chronic diseases. It  includes  diabetes, cardiovascular diseases, cancer and others. 

The methods are used to  supervised learning ranging from decision tree algorithms and support 

vector machines to neural networks where required. The real-time data analysis is  included in 

the study for the purpose of real-time monitoring and risk analysis for proper healthcare 

preventative methodologies. The insights derived show that AI-advanced analytics of the 

chronic disease patients’ data hold massive opportunities to redefine chronic illness treatment. 

AI for early detection of cases does not only lead to better care of patients but also helps lower 

health care expenditures since fewer intensive treatments are required. The proactive approach 

in connection with the individualization of treatment with the help of intelligent analytics is 

aimed at providing patient-tailored care.  

 

Keywords: Artificial Intelligence, Predictive Analytics, Chronic Disease Management, 

Personalized Medicine, Electronic Health Records, Healthcare Innovation. 

 

Introduction 

 

Overview of Chronic Diseases 

Noncommunicable Diseases include diseases that have a slow and long duration that is not 

reduced by various factors and it reoccur throughout the life of the affected person (Aslam, 

2020). Chronic Diseases, cancer, chronic respiratory diseases, neurological diseases and 

disorders are among the major causes of deaths and diseases globally. The World Health 

Organization (2018) approximates the global burden of chronic diseases to 71% of total deaths 

occurring per year. The prevalence rising in both developed and developing nations. Chronic 

diseases is attributed sometimes to causes like aging, changes in people's lifestyles, the 

environment and heredity (Hasnain, 2020). Dense lifestyles such as prolonged sittings, 

unhealthy diets, tobacco and excessive alcohol consumption foster these conditions. Chronic 

diseases have a great burden on national healthcare systems due to costs for diagnosis, ongoing 

treatment and loss of productivity (Firouzi et al., 2020). Healthcare systems have not generally 

approached chronic disease prevention but have passively treated conditions that arise. This 

work  has not been adequate given the increasing complications and the increasing cost of these 

diseases (Verma et al.). Factors such as growth in the use of EHRs, developments in genomics, 

and enhanced availability of information gathering have expanded new settings of early 

identification and treatment administration. The concepts of artificial intelligence and 

especially predictive analytics have become potent weapons in combating chronic diseases. 

With the help of large amounts of data and the new generation of algorithms, AI-based 

prognostic models selectively recognize high-risk contacts, establish preemptive diagnostics 

of the disease and offer fundamental recommendations for contact treatment plans (Reddy, 

2020). It decreases the burden on the healthcare systems in terms of consumption of expensive 

treatments. The role that this paper aims to examine is centered on the use of AI-based 

predictive analytics in changing the chronic disease management model. The paper shows how 

AI improve diagnosis, compare treatment schedules and revolutionize precision medicine in 

high-risk populations prone to chronic diseases (Kalusivalingam et al., 2013b). 

 

Figure No. 01: Overview of Chronic Diseases 
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Role of AI in Healthcare 

Artificial Intelligence  is transforming the healthcare industry today as it provides new 

approaches to solve arising complexities, increase the quality of care and improve the general 

workflow. Artificial Intelligence has become an essential enabler of enhanced diagnosis, 

patient-specific treatments, medicines identification, and health care in general (Chen & 

Decary, 2020). 

 

Early Diagnosis and Predictive Analytics 

Artificial Intelligence has disclosed significant opportunity in diagnostic and risk profiling in 

specific diseases in the early stages of the ailment. Artificial intelligence and especially 

machine learning  methods can process various sets of data (Gilvary et al., 2019). Medical 

imagery and genomic data, and predict the risks of cancers, diabetes, or cardiovascular 

diseases. The AI-dependent diagnostic help has set a perfect example of how improved it is 

compared to the conventional heaps in diagnosing breast cancer from mammography 

(Lähteenmäki et al., 2018). The present study found that, through the use of predictive 

analytics. Early interventions are made possible so that complications averted in the future, 

thereby increasing patients’ outcomes (Chintala, 2019). 

 

Personalized Medicine 

Artificial Intelligence  in healthcare has increased the prospects of the essence of patient-

specific medicine through individual patient profiles. The  data from genomics, patients’ habits 

and their medical records. Artificial Intelligence  supplies the information about the most 

suitable treatments for a certain patient. The natural language processing tools, including IBM 

Watson for Oncology, help oncologists determine singular treatment measures in support of 

cancer considering huge quantities of materials and data (Dulam, 2019). 
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Medical Imaging and Diagnostics 

Artificial Intelligence  has influenced medical imaging a lot in that it has enhanced the speed 

of disease diagnosis compared with the past (Cresswell et al., 2020). Deep learning algorithms 

have been capable of identifying anomalies within the radiological images, including X-rays, 

CT scans and MRI scans, with great accuracy. Google has developed its AI models to analyze 

lung diseases and diabetic retinopathy to the accuracy of a radiologist (Aggarwal et al., 2020). 

These capabilities enhance diagnostic results and outcomes but at the same time ease the 

burden on the radiologists and pathologists. 

 

Drug Discovery and Development 

Artificial Intelligence is opening up new opportunities with drugs by determining drug hits, 

estimating drug effectiveness and minimizing the time to focus on clinical trials (Latif et al., 

2020). DeepMind and other similar companies today use artificial intelligence to model 

molecule interactions and to select a design that is cheap yet efficient, leading to the 

development of drugs (Gondi et al., 2020). 

 

Virtual Health Assistants and Telemedicine 

Virtual assistants turn patient engagement and telemedicine into the real game changer driven 

by AI technologies (Kalusivalingam et al., 2013a). It  offers immediate assistance through 

answering medical concerns, setting up an appointment, and others by having virtual personal 

health schedules and reminders. The tools increase the delivery of healthcare, especially in the 

rural areas and the extent to which patients are involved in their treatment (Chang, 2020). 

 

Operational Efficiency and Resource Management 

Artificial Intelligence  in this aspect refines the operational aspects of healthcare and minimizes 

the workload through the right distribution of resources and effective management of the 

patient through (Riaz et al., 2010). There are tools that enable the prediction of admissions, 

supply chain management and clinical operations to enable practitioners to offer their time to 

patient care (Tsay & Patterson, 2018).  

 

Figure No.02: Importance of Artificial intelligence in Healthcare sector 
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Research Objectives 

The primary aim of this research is to explore the transformative potential of AI-powered 

predictive analytics in the early detection and personalized treatment of chronic diseases. To 

achieve this aim, the study outlines the following specific objectives: 

• To Investigate the Role of AI in Early Detection of Chronic Diseases 

• To Examine the Effectiveness of AI in Personalizing Chronic Disease Management 

• To Assess the Accuracy and Performance of Predictive Models 

• To Explore the Integration of Real-Time Data Analysis in Healthcare 

• To Identify Challenges and Ethical Considerations in AI Adoption 

• To Provide Insights for Future Research and Implementation 

 

Literature Review 

Healthcare is rapidly evolving with artificial intelligence playing a central role in the changes, 

especially in the handling of chronic illnesses. This literature review seeks to look at the 

available literature on the use of AI in predictive analytics, early detection, individualized 

therapies and in healthcare (Vattikuti, 2020). 

 

Chronic Diseases and Healthcare Challenges 

Long-term illnesses, including diabetes, cardiovascular disease and cancer are ongoing killers 

globally, according to WHO-2020. The increase in NON-NCDs worldwide exerts great 

pressure on health care delivery systems, and thus there is a need for creative ways of health 

promotion, early detection, and treatment (Reddy, 2020). This approach may not be efficient 

in addressing the caregivers and patients’ needs since the conventional methods of chronic 

disease management are passive and consume a lot of resources (Verma et al.). 

 

AI and Predictive Analytics in Healthcare 

Predictive analytics uses components from ML and data mining that analyze big datasets 

generated from complex customers and projects (Firouzi et al., 2020). These technologies have 

been proved to have high efficiency for recognizing patterns and probable outcomes, thus being 

able to arrange prevention intervention. The results have indicated that predictive analysis may 

decrease the readmission rate, forecast epidemics, and utilize the resources in health care 

(Kathpal et al.). 

 

Personalization in Chronic Disease Management 

Precision medicine is artificial intelligence-based and provides medical treatment according to 

the patient’s genetic factors, their environment and their lifestyle habits. EHRs are combined 

with genomic data and data obtained from wearable gadgets that create individual treatment 

strategies based on the AI model (Bayyapu et al., 2019). IBM Watson for Oncology delivers 

evidence-based treatment for oncology patients to clinicians (Kalusivalingam et al., 2013b) . 

 

AI in Medical Imaging and Diagnostics 

The successful areas of AI application into health care are in the medical imaging. 

Convolutional neural networks have shown great potential in medical image analysis for early 

identification of diseases from radiographic images (Lähteenmäki et al., 2018). AI systems was 
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as accurate as that of a qualified radiologist or even more accurate. These advancements make 

the diagnostic process faster and more accurate and minimize the diagnostic misinterpretation 

(Gilvary et al., 2019). 

 

Real-Time Monitoring and Data Integration 

Artificial Intelligence has accordingly shifted the nature of real-time monitoring to practices 

in chronic diseases, which need constant supervision. Wearable gadgets and IoT sensors 

capture real-time data of patients’ health statuses and AI algorithms work out any irregularities 

in those health statuses and potential risks related to them (Wedel & Kannan, 2016). This 

approach is helpful in the management of patients and helps in the practice of preventive health. 

 

Cost Reduction in Healthcare 

Artificial Intelligence  helps in early detection of diseases and offers customized treatment it 

can greatly decrease health costs substantially. These works mentioned that the use of the 

predictive analytics reduces the frequency of costly and invasive treatments since early 

conditions are detected and appropriate measures are recommended (Terry, 2019). 

Figure No.03: Effectiveness of AI in healthcare Application 

 
 

AI in Chronic Disease Management 

Artificial intelligence has recently been identified as a revolutionary intervention in chronic 

disease in terms of prevention, diagnosis, management and follow-up. Artificial Intelligence  

currently offers healthcare providers an outstanding opportunity to analyze massive amounts 

of data and apply algorithms to offer patients better solutions in a more efficient, cost-effective 

manner (Huang et al., 2020). Artificial Intelligence plays a critical role in identifying the 

diseases and diagnosing the chronic diseases in the early stage. Sophisticated AI technologies 

work with electronic health records  images and genomic data to find indicators of diseases, 

including diabetes, cardiovascular disease and cancer, at their earliest stages(Li et al., 

2020).The  convolutional neural networks  are integrated into images to diagnose cancerous 
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lesions in a radiologic study. Predictive analytics is another important area of AI as related to 

chronic disease management. With machine learning solutions, practitioners predict the 

disease trajectories and evaluate the patient risks to take preventive measures on time (Dulam 

& Gosukonda, 2019). Using blood sugar fluctuation and a patient’s lifestyle. Artificial 

Intelligence determine the probability of complications in diabetic patients. This in turn enables 

physicians to make appropriate evidence-based decisions for patients’ enhanced care 

(Vattikuti, 2020). Artificial Intelligence makes it possible to have unique treatment for patients 

based on their conditions. Because of the ability to process patient data, including genetics and 

way of life. Artificial Intelligence assists in creating proper treatment plans. One real-life 

application is using AI to help patients with hypertension decide on more efficient treatment 

and dosages, or changes to their routine, for better disease control (Verma et al.). Telemetry is 

shifting chronic disease management through the use of wearable technology and IoT smart 

sensors. It is a fact that such devices record essential information about the patients’ state in 

real time, and AI helps to track chronic diseases permanently. For instance, smartwatches 

incorporating artificial intelligence can monitor ECG of patients with cardiac arrhythmias and 

alert the relevant authorities when the heart rate is abnormal (Firouzi et al., 2020). Artificial 

Intelligence aids patients with chronic illness by giving them decision insights and assisters. 

Using artificial intelligence in the form of chatbots and apps promotes learning, provides 

reminders and comforts those who stick to the treatment guidelines. Virtual health coaches 

who help the patient to manage his diet or use of medication and other good practices in disease 

control.There is a noticeable advantage to using AI for managing chronic diseases. Artificial 

Intelligence  increases diagnostic efficiency, due to which medical practitioners are able to 

unearth sophisticated relationships in data that may go unnoticed otherwise (Kathpal et al.). It 

contains medical expenditure since people with certain conditions get to call for a health check 

and get a good plan that does not involve hospital bills. Artificial Intelligence tools involve 

patients in personal stewardship of their health, which, in its turn, positively influences the 

level of patient satisfaction (Panesar, 2019). There are various limitations to such systems that 

have to be solved, such as data privacy and protection, algorithmic prejudice, and the inclusion 

of such systems into the existing healthcare hierarchical system (Agarwal et al., 2020). Patient 

privacy concerns are relevant and another area that needs to be addressed includes biases that 

result from the training data set. The organization of AI into the existing health-care models 

must be made in a way to integrate it smoothly.The use of AI was compellingly explained in a 

case study in the international for the management of diabetes (Himanen et al., 2019). LSS and 

big data containing information regarding lifestyle, entire medical history, and glucose levels, 

AI-based models identified patients at high risk and promulgated interventions for them. 

Chronic disease management, the study showed a 30% decrease in the complications 

associated with diabetes within the space of three years (Lee et al., 2020). AI into the chronic 

disease approach provides an avenue towards early and individualized treatment. The 

technology has the scope to improve the health care outcomes and use the resources effectively, 

utilizing this resource will be highly beneficial, but bending issues like cybersecurity and 

ethicality a major key to deploying the changes introduced by artificial intelligence in the 

health care sector (Hasnain, 2020a). Figure No.04: The Global Burden expected to Chronic 

Disease is expected to persists  



                                   Leveraging Ai-Powered Predictive …  Mia Md Tofayel Gonee Manik, et al. 276 

 

Nanotechnology Perceptions 17 No. 3 (2021) 269-288 

 
 

Data-Driven Approaches in Medicine 

It is now well established that big data, together with analytical tools and machine learning  

essential factors defining modern medicine. It facilitates precision medicine, where the 

patients’ genetic data and other medical data are utilized to guarantee better outcomes as they 

relate to the patient (Aslam & Tokura, 2020). Computerized analysis enables identification of 

patients who are at greater risk of developing the disease or who have already developed it but 

at an early stage that prompt action can still be taken. The use of AI and machine learning 

enhances efficiency in diagnostics, while the use of clinical decision support systems will 

support healthcare professionals in making sensible decisions premised on evidence. EHR and 

big data analysis enhance the care delivery and treatment enhancements (Freedman, 2019). 

Data mining shortens the time it takes to seek potential drug leads, and predictive models 

enhance the clinical trials process. Real-time health information fosters the chronic disease 

management through wearables and remote monitoring devices. The approaches apply 

meaningful data in supporting management and direction of hospital functioning, forecasting 

and providing resources, and tracking infectious diseases (Rathore, 2016). There are deficits 

like data privacy or security, interfaces between different systems and organizations and 

applicative and ethical limits that have to be considered in order to further make use of those 

technologies in the healthcare industry (Tsay & Patterson, 2018). 

 

Methodology 

 

Dataset Description 

The data source for this study is de-identified patient data such as electronic medical records 

high-throughput genotyping and phenotyping data, and lifestyle data. The EHR data includes 

member information and history, diagnosis and prescribed medications and treatment plan and 

results. Genotype and phenotype data, which are genetic characteristics and observable 

features for personal genomes and phenomes, and lifestyle data on movement, nourishment, 

and behavior.  
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AI Models and Algorithms 

The several methods of machine learning are used, among which are decision trees, support 

vector machines and neural networks. These models are employed to look for relationships, to 

make predictions, and to find the optimized solution from the processed medical data.  A 

decision tree is more suitable to support the identification of patient risk levels based on input 

feature data, and SVM makes use of data for classification of data into more specific classes 

like disease and no disease. Neural networks in general, with special emphasis on deep ones, 

are used to learn the dependencies in the training data. 

 

Evaluation Metrics 

The accuracy and sensitivity of the AI models and the specificity forms part of the results, 

without which important information may be overlooked. Accuracy quantifies the overall 

efficiency of the model; we have sensitivity, which measures the capability of the model to 

identify patients with a certain condition . Sensitivity looks at the prediction of a positive and 

therefore assesses the ability of the model to avoid false negatives. the true negative rate, 

simply estimates the ability of the model to distinguish healthy patients. It is crucial in 

diagnosing the performance of the model by keeping track of the following metrics. These 

models are compared with currently accepted methods of clinical diagnosis to guarantee that 

the performance of these models is as effective as or even superior to conventional diagnostic 

practices for accurate decision-making support in clinical situations.  

 

Results  

 

Table No.01: Patient Data Summary 

Patient Group 
Age 

(Average) 
Gender 

Chronic 

Disease 

Prevalence 

Lifestyle Metrics 

Diabetic 

Patients 
55 

60% 

Female, 

40% Male 

100% Diabetes 
High Sugar Intake, 

Low Exercise 

Cardiovascular 

Patients 
60 

45% 

Female, 

55% Male 

80% 

Hypertension, 

70% Heart 

Disease 

High Sodium Intake, 

Sedentary Lifestyle 

Cancer 

Patients 
58 

50% 

Female, 

50% Male 

65% Cancer 

(Various Types) 

Varies (e.g., 

Smoking, Diet) 

Healthy 

Control 
50 

48% 

Female, 

52% Male 

0% Chronic 

Disease 

Balanced Diet, 

Regular Exercise 

 

Figure No.03: predictive performance of different AI models and patient data 

distribution by disease type 
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Table No.05:Model Performance Summary 

Algorithm Accuracy (%) Sensitivity (%) Specificity (%) 

Decision Tree 85 82 88 

Support Vector 

Machine 
90 87 92 

Neural 

Networks 
92 90 94 

Patient Data Distribution by 
Diseases  Type 

Diabets

Healty Control

Cardiovascular Diseaes

Cancer
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Table No.06: Comparison of Supervised Learning Algorithms and Neural Networks 

Aspect Decision Tree 
Support Vector 

Machine 
Neural Networks 

Accuracy 85% 90% 92% 

Sensitivity 82% 87% 90% 

Specificity 88% 92% 94% 

 

The model performance summary highlights the effectiveness of three AI algorithms Decision 

Tree, Support Vector Machine and Neural Networks in predicting chronic diseases based on 

key metrics: sensitivity, specificity, and accuracy. Neural networks were found out to be the 

most efficient ones according to our evaluation parameters, with the highest accuracies of 92%, 

sensitivity of 90%, and specificity of 94%. This suggests that neural networks are rather 

accurate in both classifying true positive cases of chronic diseases and equally accurate in 

ensuring that it suggests that actually healthy people are recommended for checkups in order 

to avoid cases of false positives and, on the other end, avoiding cases of missed actual positive 

cases of chronic diseases. Almost as good as neural networks, SVM was overall 90% accurate, 

and while having a sensitivity of 87% and a specificity of 92%, it lacked slightly in the topology 

of identifying true positives and excluding false positives by equal measure. Decision Tree 

performance was lower with all indices, with an accuracy of 85% below CART, sensitivity of 

82% CART, and specificity of 88% above CART but below than other classifiers, with it 

missing more true positive cases and misclassifying more healthy  participants. However, it 

was clear that neural networks provided better results than both decision trees and SVM in all 

facets as the prime choice for chronic disease prediction in this study. That is why higher 

performance of neural networks was achieved due to the program’s capability to identify 

patterns of large amounts of data, like electronic health records and individuals’ lifestyle data. 

SVM provided a robust substitute, especially for scenarios that provided less computational 

power; however, its performance could not match the sensitivity and specificity of RIPPER. 

The reason for that was that, due to its more straightforward architecture, Decision Tree had a 

higher likelihood of making mistakes in the process of assigning the true positive classification. 

In summary, the results indicate that NNs are the most accurate, sensitive, and specific 

approach to early detection and individualized treatment of chronic diseases. 

 

Insights from Predictive Analytics 

Machine learning helps in the analysis of patterns of diseases; the raw data used include EHRs, 

genotype-phenotype data, and lifestyle. These AI models of this study are  able to accurately 

identify specific patterns for chronic diseases like diabetes, cardiovascular diseases, and 

cancer. The patterns involved the effects of lifestyles (foods, exercise, and smoking habits) and 

chronic illnesses and genetics of predisposition to diseases. The algorithms proved that they 
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had the ability to detect far more relationships in the collected data than people did using 

standard approaches. For instance, some specific genetic patterns when combined with 

particular behavioral and dietary practices were found to correlate closely with the possibility 

of getting some diseases, mainly because doctors and researchers were now able to personalize 

and predict with higher accuracy at what point in time the patient would develop the disease. 

What has really impressed patient care advocates in particular is that AI-based predictive care 

analytics can enable monitoring and care quality feedback in real time. This continuous, 

dynamic approach provides the healthcare provider with the ability to monitor the status of a 

patient’s health or detect a risky development at an early and treatable stage.  

      The study incorporated the use of real-time data analysis in order to understand the 

condition of the patients and intervene, a-hence providing timely health care. As an example, 

patients with elevated risk factors with regard to cardiovascular event occurrence could be 

stringently observed, and various early preventive measures, including lifestyle changes or 

prescribing a different medication regimen, could be instituted at the same time the event is 

noticed. The benefits of this approach include There is increased patient’ quality since life-

threatening illnesses are usually diagnosed early while still manageable hence improving 

patients’ quality of life. There are reduced health costs since intensive care is premature when 

chronic diseases are diagnosed early, thus reducing patients’ medical bills. The other advantage 

is the real-time nature of the models so that there is always feedback so that healthcare 

providers can tweak their strategies in accordance with data from models most proximal to the 

current reality. These observations underscore the great benefits of using AI in chronic disease 

management, which is the more personalized, proactive, and less costly strategy towards 

improved health. Through its ability to detect disease modality at an early stage and real-time 

surveillance of patients, AI is revolutionizing chronic disease diagnosis and treatment, hence 

improving health outcomes and curtailing future healthcare costs.  

 

Table No.05: Patient Data Summary 

 

Patient 

ID 
Age Gender Disease Type Lifestyle Metrics 

Predicted 

Disease Risk 

1 45 Male Diabetes 
Sedentary lifestyle, 

high sugar intake 
High 

2 60 Female 
Cardiovascular 

Disease 
Smoking, poor diet Very High 

3 35 Female None Active, balanced diet Low 

4 50 Male Hypertension High salt intake, stress Moderate 

5 65 Male 

Diabetes, 

Cardiovascular 

Disease 

Sedentary lifestyle, 

obesity 
Very High 

6 55 Female None 
Active, low alcohol 

intake 
Low 

7 40 Female Cancer 
Family history, poor 

diet 
High 
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8 72 Male Hypertension 
Sedentary lifestyle, 

stress 
High 

9 30 Male None Active, healthy weight Low 

10 58 Female Diabetes 
Sedentary lifestyle, 

high sugar intake 
High 

 

The Patient Data Summary table summarizes the basic patient demographic, clinical, and self-

reported clinical characteristics; age; sex; diseases; self-reported lifestyle behavior; and 

probability of associated diseases. Lack of exercise is another issue in patients’ diseases, and 

old age can contribute to a high risk of diseases like diabetes, cardiac problems, and high blood 

pressure. Interestingly, this is true, as is revealed by the table where the patients aged 50 and 

above are most likely to develop these diseases. Similarly, gender is a factor, as the male will 

have cardiovascular diseases more than the female will have diabetes and cancer. The disease 

type column that differentiates between diseases like diabetes, cardiovascular diseases, 

hypertension, or cancer is derived from the patients’ profiles. Lifestyle activities such as 

exercise, food and nutrient intake, smoking, and alcohol consumption affect disease risk. This 

indicates that the extended period patient is inactive and has poor diet and habits like smoking; 

it is more likely to get the diseases than the patient who has an active life and consumes 

nutritious foods. The final column—Predicted Disease Risk—is calculated based on the 

predictive analytical models of AI and divides each client’s risk into three categories: Low, 

Moderate, and Very High, which ultimately enables the doctors to identify patients who would 

benefit from as much early intervention as possible. For instance, unhealthy patients who are 

likely to develop multiple diseases include Patient 005, who is likely to develop very high risk, 

while active and healthy patients include Patient 009, who is low risk. This makes it easier for 

early identification and management, hence enhancing patient lives and reducing costs as the 

risk for stable chronic diseases is eliminated. 

 

Figure No.09: Algorithm Performance Table: Comparative Metrics for Decision Trees, 

SVMs, and Neural Networks 
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Table No.05: Real-Time Monitoring Results: Predicted vs. Actual Disease Diagnosis 

Timelines 

 
 

This table highlights the accuracy of the forecasted disease diagnosis time (number of days of 

forecast of the AI model when a patient is likely to be diagnosed of a chronic disease) against 

the actual disease diagnosis time against patient health checkups. Predicted diagnosis timeline  

means the number of days that may pass through patient monitoring until the machine learning 

algorithm detects a diagnosis; actual diagnosis timeline refers to the number of actual days 

required to diagnose the patient. The prediction accuracy is defined as the relative percentage 

difference between the timelines forecasted and the timelines generated automatically. In most 
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cases, the prediction is accurate, and the areas of prediction range from 89% to 98%. For 

instance, with patient 001 patient, the model estimated a timeline of 30 three-zero days to 

develops the disease, while the actual timelines generated 32 three-two days, hence the 

accuracy estimation = 93.75 percent. These results therefore show that deployment of AI 

models is feasible for real-time disease prediction, thus helping health care providers to 

intervene appropriately. The high prediction accuracy confirms the relevance of AI-based 

predictive analytics in chronic diseases’ planning and management. 

 

Discussion 

 

Implications for Personalized Medicine 

In the light of the findings from both the Algorithm Performance Table and the Real-Time 

Monitoring Results, there are great implications for the practice of personalized medicine, 

especially for patients with chronic diseases (Iansiti & Lakhani, 2020). Personalized medicine 

defines the management of care where patient treatment is adjusted according to the patient’s 

or their condition's genetic profile, circumstance, and lifestyle. There are, however, risks 

associated with this approach. AI-powered predictive analytics, for instance, as presented in 

this study, have the potential of transforming this approach by generating early accurate risks 

of developing chronic diseases, hence enabling early interventions.  

     The capability of the algorithms, such as the neural networks, in correctly predicting the 

disease outcome increases the ability of the healthcare practitioners in early identification of 

chronic diseases. A key ingredient in the control of diseases like diabetes, cardiovascular 

illnesses, and cancer is early diagnosis (Mithas et al., 2020). It  revealed that if patients at high 

risk of developing these complications are identified even before the onset of symptoms, then 

treatment plans can be made unique to each individual, hence increasing patient benefits. The 

real-time monitoring results indicate that it is possible to accurately estimate the time until a 

diagnosis will be made by the AI models so that healthcare workers can appropriately intervene 

when the time is right. Detecting the time of onset of the disease, precise preventive measures 

can be set depending on the patient’s health condition, age, lifestyle, and genetic factors. It 

reduces the frequent use of treatments that are usually expensive and have a reduced rate of 

health improvement (Garrison, 2018).  

The Algorithm Performance Table reveals that both AI techniques present high prediction 

accuracy, sensitivity, and specificity of neural networks to predict diseases. It improves the 

autonomy of health care providers because with the information given by the AI, they can 

make better, more specific decisions with regards to their patients. This results in an improved 

treatment, because the patient therapies matching his or her health condition and susceptibility 

to diseases. Such a usage of AI for predictive analytics will lower the number of healthcare 

costs in the long run by providing an ability to intervene at the right time (Tomic, 2018). 

Precision medicine in partnership with AI guarantees patients the right drugs, at the right time 

and the right dosage, thus eliminating wrong treatments or admissions. This leads to reduced 

incidences of costs and increased total quality for all the varied healthcare systems and patients. 

Applying AI to a personalized medicine system requires patients to take a more active role in 

their treatment. Correct disease diagnosis and prognosis means the patient can coordinate with 

their medical team on the right way to live and follow a disease management plan (Ojeme, 
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2018). Such active participation is central to the achievement of strategies inherent to 

individualized medicine and chronic health conditions.  

The application of advanced predictive analytics through the integration of an artificial 

intelligence engine would be beneficial in the way of accomplishing the goal of personalized 

medicine in managing chronic disease, early identification, improved interventions, cost-

cutting initiatives, and, most importantly, realizing the goal of betterment of the patients(de 

Carvalho, 2019). Higher efficiency of specifications of these models allows developing a more 

personal and effective advanced healthcare orientation where treatments are not only oriented 

according to patients’ requirements but also provided in due time (Mohanan, 2016). 

 

Challenges and Limitations 

The most important area of ethical concern is the confidentiality and the ensuing security of 

patients’ information, EHRs, lifestyle data, and genetic data for AI-based predictive modeling 

with all the associated risks regarding the collection, storage, and sharing of this highly 

sensitive data. Security breaches involving patients’ personal health information could deter 

patient loyalty or erode their constitutional rights as American citizens (Koren, 2019). To 

enhance data privacy, such as through the use of encryption and rights to data access, must be 

adopted. Another consideration is related to the problem of patient self-identification and their 

informed consent, as patients should be able to control the ways data is processed. The next 

essential issue is that of presumed algorithmic bias is another.  

     Deep learning AI models mean these models are only as good depending on the data that is 

inputted for learning. The problem arises from inadequacies in the datasets used to build 

predictive models; if the dataset excludes certain segments of the population or features 

inherent prejudice (for age, gender, ethnicity, or economic status), the models themselves may 

be skewed and provide false positives or negatives within these classifications. AI model that 

processes information from one group performs worse in an entirely different group in 

healthcare delivery, resulting in inequity (Savino & Latifi, 2019). This problem calls for the 

diversification of the datasets that feed the AI algorithms and the invention of ways to address 

the bias problem. Automated models for prognosis of chronic diseases are not set off and need 

further research to improve the parameters, such as sensitivity and specificity. Current models 

indicate promising results, but their applicability to patients with various diseases, in different 

conditions of health care and with various types of chronic diseases remains to be investigated 

in depth. Another area of research is the adaptation of the presented AI systems to the existing 

health care infrastructure to maintain efficient organizational processes. Further, research on 

the techniques to continuously update the learned AI models, as more data is accumulated in 

the future, could yield still better predictions. One of the biggest challenges is the absence of 

the uniformity of the AI use in healthcare (Kalusivalingam et al., 2013b). The various 

algorithms, data formats, and predictive models in use make the implementation and adoption 

of the AI technologies across the various healthcare systems, regions, and institutions 

uncoordinated and hence produce incongruent outcomes, which are not very useful.  

      Prescribing guidelines for data harvesting, one of the most important elements for large 

data collection from various healthcare systems, will be important in maintaining the quality 

and efficacy of the AI tool by addressing interoperability issues (Kumar et al., 2019). There is 

a need for partnership between the clinicians, AI scholars, and regulatory agencies to address 

the goal of creating guidelines that will be suitable for implementing AI solutions to chronic 



285   Leveraging Ai-Powered Predictive …  Mia Md Tofayel Gonee Manik et. al. 

 

Nanotechnology Perceptions 17 No. 3 (2021) 269-288 

diseases’ management throughout the sector. AI to the idea of precise medications for every 

patient is extremely promising in theory. There are considerable obstacles to overcome in the 

shape of ethical issues in terms of data control and the neutrality of ugly prejudices in the 

selection of algorithms, as well as the necessity of additional investigation and standardization 

of the issue. Meeting these concerns is likely to take continuous and sustainable complex 

interventions from researchers, healthcare professionals, and policymakers to ensure emerging 

AI technologies and applications are studied, refined, and implemented in an ethical, equal, 

and useful manner for all patients (Pappa, 2018). 

 

Conclusion 

 

Summary of Findings 

This paper shows how the use of AI in the form of predictive analytics can improve chronic 

illness treatment, with a focus on experience. Due to advanced access to massive volumes of 

patient data, the AI algorithms entail risk detection, early diagnosis, and treatment plans in 

chronic diseases, including diabetes, cardiovascular diseases, and cancer. Altogether, these 

discoveries demonstrate the hopeful utility of integrating computing science into the 

forecasting of helpful health regulations, providing an antecedent means for better curative 

direction, and more efficient periods of health use decrease total health-care costs.  

     This research has a wide significance in real-life practice. Applying AI to clinical decisions 

enhances the anticipated care and timing, given that healthcare involves decision-making 

processes on classes of patients. Furthermore, the availability of unfolding patient data in real 

time creates previously unseen possibilities for the effective production of targeted medication 

that can promptly be adjusted according to the specifics of the patient’s case. However, with 

the potential and benefits of AI in place, issues such as data privacy, and particularly 

algorithmic bias, pose a real problem. All these challenges need to be resolved to optimize the 

potential of AI in the setting of healthcare environments. More investment is required in AI 

technologies as well as their research so as to avoid these above-mentioned barriers in order to 

make safe application of AI solutions in enhancing the health care of individuals who are prone 

to chronic diseases. 

 

Future Directions 

Chronic disease let alone personalization using AI, is still a rapidly evolving field, and there 

are several areas that could be taken to the next level. First, improving the accuracy of AI 

models has continued to be an important area of concern to developers. Despite positive 

findings demonstrated by AI-based predictive analysis, enhanced methods of machine 

learning, including deep learning, can enhance prediction accuracy. Using larger and more 

diverse data will ensure that such models become increasingly individualized in the treatment 

they offer, hence improving the lot of the patient.  

It is compulsory to discuss the challenges AI faces in the form of ethics and data privacy. AI 

adoption in healthcare creates questions of the Patients‘ Rights Act for privacy, algorithmic 

concerns, and the safety of privacy-critical data. In this regard, there is a need to come up with 

holistic models that will ensure the safety of the privacy and right utilization of AI. This 

includes making strict requirements about how algorithms are approved for use, having clear 

reports of AI patterns in patient data, and making a point to represent a large number of patients 
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of different backgrounds to prevent privileging of certain traits. By addressing these concerns, 

it is possible to leverage the AI technologies to optimize health care delivery, improve the 

chronic disease, and bring an accurate target treatment to every person. 

 

Recommendations 

The following major recommendations should be provided in order to maximally leverage AI 

technologies in chronic disease management and personalized medicine applications. First of 

all, there must be further commitment to developing AI for healthcare services with further 

research grants for artificial intelligence in the sector. This will force innovation and improve 

the quality of AI models as well as make it easier for the models engaged in predicting the 

development of chronic diseases to be more accurate. At the same time, further elaboration of 

specific standards for ethical proper usage of AI is necessary in the sphere of medicine.  

    The following is a guide the UK’s National Institute for Health and Care Excellence will 

enforce in order to guarantee the transparency, fairness and accountability for AI applications 

in diagnosing ailments and selecting the right treatment for patients. Finally, enhancing 

partnership between the government and business partners in the use of the data is crucial in 

overcoming issues to do with data privacy. Through these partnerships that involve 

governments, healthcare organizations, and technology providers, strong patient data 

protection frameworks can be established’, which would allow the requisite use of the 

emerging AI technologies. The following steps will help make AI accessible and helpful in the 

management of healthcare risk of patients with chronic diseases. 
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