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A B S T R A C T 

This article presents an in-depth study of the transformative impact of artificial intelligence (AI) and machine learning (ML) in the field of diabetes. Focusing on 

the critical need for early detection and diagnosis, the review carefully analyzes six key aspects, including data sets, pre-processing techniques, feature extraction 

methods, machine learning based detection and classification, AI-based intelligent assistants and performance metrics. It shows excellent performance with Extreme 

Machine Learning and Principal Component Analysis. In addition, the summary highlights the role of ML in the development of personalized diabetes management 

plans and the use of deep learning for early detection of complications, which promises more efficient and personalized diabetes care. This comprehensive review 

provides valuable information to the scientific community involved in automated diabetes detection and self-management. 
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1. Introduction 

In response to the growing global burden of diabetes, this comprehensive review explores recent advances in automated diabetes detection and 

management, highlighting two important research efforts. The first article is a pioneer in eHealth system and development that strategically uses Extreme 

Learning Machine (ELM) technology in a cloud-based framework. A system designed for rural health care gaps not only demonstrates the effectiveness 

of machine learning in early diabetes detection, but also highlights the potential impact of cloud computing on scalability and accessibility. The second 

article provides a panoramic analysis of artificial intelligence and its complex role in diabetes care, covering key areas such as data usage, pre-processing 

methods and machine learning-based detection. This segment embraces the transformative potential of artificial intelligence and machine learning and 

highlights the need for a multifaceted approach to automate traditionally manual processes and navigate the complex landscape of diabetes diagnosis and 

self-management. 

Traversing the landscape of recent automated diabetes care, the third section provides overviews of the paper highlighting AI/ML-based medical devices 

and predictive models. This article presents regulatory approvals for such technologies, particularly for tasks such as retinal screening, clinical diagnostic 

support and patient self-management. Despite acknowledging the current gap compared to traditional statistical models in predicting new diabetes, 

collective prediction is based on the promise of improved predictive accuracy due to the abundance of organized data and computational resources. 

Through these key publications, this review aims to distill the nature of the transformative potential of AI and machine learning applications in diabetes 

and chart the path to more effective, scalable and accessible healthcare solutions. 

2. Methodology 

     

 

 

 

 

 

 

 

                                                                               

Fig. 1 – Methodology Flow 
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This flow diagram illustrates the process starting from the collection of patient health data and wearable device data. The data is then integrated and 

undergoes feature extraction using Principal Component Analysis (PCA). The integrated patient data is utilized for both personalized diabetes 

management and complication detection. In the personalized diabetes management step, machine learning algorithms, such as decision trees or neural 

networks, analyse the integrated data to generate personalized management plans, encompassing dietary recommendations, medication schedules, and 

exercise routines. Simultaneously, in the complication detection step, deep learning models like convolutional neural networks (CNNs) analyse medical 

images and other relevant data to detect early signs of complications, such as diabetic retinopathy. This integrated approach aims to provide individualized 

care using advanced technology to detect and treat diabetes-related complications early.     

Patient Health Information: Patient health records are the foundation that contain important information such as glucose levels, medication history and 

lifestyle information. This information from various sources is the basis for a comprehensive understanding of the individual and their health status. 

Media Pipe Hands. 

Portable Device Details: Data from mobile devices, including continuous glucose monitoring and activity monitoring, provide real-time information on 

patient and physiological parameters. This dynamic and continuous flow of information contributes to a more complete and updated health profile. 

Data integration: The data integration process involves harmonizing patient health data and data from mobile devices and creating a single repository. 

This integration lays the groundwork for deeper analysis, facilitating a holistic view of patient and health development. 

 Separation of functions: Feature extraction using methods such as principal component analysis (PCA) improves data set and efficiency. By distilling 

important information, this step simplifies subsequent machine learning processes and optimizes the model and its ability to discern patterns and trends. 

 Integrated patient information: The data integration results in a unified data set that combines patient health data and mobile device data. This 

integrated patient data forms the basis for subsequent analyses, providing a comprehensive and unified source for comprehensive insights. 

Individual treatment of diabetes: Using advanced machine learning algorithms, personalized diabetes management involves creating individualized 

plans. These plans, based on integrated patient data, include personalized nutritional recommendations, medication schedules and individualized exercise 

routines that reflect a precision medicine approach.  

Identification of complications: The framework includes advanced deep learning models, specifically Convolutional Neural Networks (CNNs), to detect 

complications. This includes identifying problems such as diabetic retinopathy through medical image analysis, which promotes timely and accurate 

diagnosis of complications. 

By addressing these components sequentially, the proposed framework creates a systematic and integrated approach to diabetes care, from data collection 

and harmonization to individualized management and complication detection. 

3. Comparison Table 

Accuracy seems to be the key word in diabetes monitoring and prognostic studies. Accuracy as a metric represents the model and its ability to make 

correct predictions in all cases. In addition to accuracy, other key metrics such as sensitivity, specificity, and F-1 score are equally important. Sensitivity 

measures the effectiveness of a model in detecting positive cases, which is essential for early disease detection. Specificity, on the other hand, evaluates 

the model and its accuracy in identifying negative cases. F-1 scores balance precision and recall and provide a comprehensive measure of model 

performance. 

SL 

No. 

Title Publication 

Year 

Authors Advantages Disadvantages Accuracy 

1  A Diabetes 

Monitoring 

System and 

Health-Medical 

Service 

Composition 

Model in Cloud 

Environment 

2023 Santosh Kumar 

Sharma, Abu taha 

Zamani , Ahmed 

Abdelsalam  , Debendra 

Muduli  , Amerah 

Alabrah, nikhat 

Parveen , and sultan m. 

Alanazi  

The proposed cloud-

based e-health system 

will improve access to 

healthcare in rural 

areas by providing 

timely diabetes 

detection 

and intervention. 

Dependence on 

internet connections 

in remote locations 

and potential security 

issues present 

challenges to the real-

time operation and 

data protection of a 

cloud-based 

healthcare system.. 

92.6% 

2 Artificial 

Intelligence 

in Current 

Diabetes 

Management 

and Prediction 

2021 Akihiro Nomura, 

Masahiro Noguchi, 

Mitsuhiro Kometani, 

Kenji Furukawa, 

Takashi Yoneda 

The integration of 

AI/ML-based medical 

devices into diabetes 

care, approved by 

regulatory agencies 

such as the US Food 

and Drug 

Administration, offers 

Despite the potential 

of AIML, current 

limitations in 

predicting new onset 

diabetes using ML 

methods compared to 

traditional statistical 

approaches may 

94.9% 
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the potential for 

advanced and 

automated diagnostics 

to support retinal 

screening, clinical 

diagnosis and patient 

self-care. 

present challenges in 

achieving ultimate 

predictive accuracy. 

3 Machine learning 

and artificial 

intelligence-

based Diabetes 

Mellitus 

detection and 

self-

management: A 

systematic 

review 

2020 Jyoti Smita Chaki , S. 

Thillai Ganesh , S.K 

Cidham, S. Ananda 

Theertan.  

A comprehensive 

review of 107 selected 

studies provides 

valuable information 

on automated diabetes 

detection and 

diagnosis techniques 

to assist 

researchers in the field. 

 

The study and limited 

time period (January 

2015–March 2020) 

may miss recent 

advances, and 

potential oversight of 

relevant publications 

due to keyword 

limitations highlights 

the need for broader 

inclusion criteria in 

future studies. 

 

Non-

Mentioned 

4. Conclusion 

The proposed work presents a cloud-based ELM model for automatic diabetes prediction that improves access to rural health care. The second paper 

emphasizes datasets and ML algorithms, while the third uses patient data and CNNs to detect complications, which together advance AI applications in 

diabetes research. This comprehensive, evidence-based approach aims to revolutionize personalized diabetes care by focusing on early detection and 

preventive treatment to improve patient outcomes. 
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