
             An Online Peer Reviewed / Refereed Journal 
                          Volume 2 | Issue 8 | August 2024 

ISSN: 2583-973X (Online) 
Website: www.theacademic.in 

 

                                          Page | 34  

 

How Effective is Machine Learning Prediction of Diabetes Than Other Traditional 
Methods? 

1Chilla Kartheek Arun Sai Ram, 2Krishna Keerthi Suram &  3Dr. Srikar Praneeth Chilla 
1 Senior Developer at Ericson HQ, Stockholm, Sweden. 

2 Senior Engineer at Unisys, Bangalore, India. 
3 M.D, MSc.P.H , Department of HSB, University of East London, UK. chillasrikarpraneeth@gmail.com 

 

ARTICLE DETAILS  ABSTRACT 

Research Paper 
 

Diabetes mellitus (DM) is a significant global health concern, affecting 

approximately 415 million adults worldwide. This chronic condition 

leads to improper blood glucose control due to insufficient insulin 

production (Type I) or ineffective insulin response (Type II). 

Traditional methods of managing and predicting diabetes have been 

pivotal, yet they face limitations in handling the vast and dynamic 

datasets generated daily. This study explores the efficacy of machine 

learning (ML) techniques in predicting and managing diabetes 

compared to traditional methods. ML's adaptable nature offers a robust 

alternative for tackling complex, data-driven health issues, providing 

enhanced prediction accuracy and personalized treatment options. By 

transforming raw data into actionable insights, ML technologies such 

as artificial pancreas systems and blood glucose monitoring tools 

significantly improve diabetes management. This paper reviews the 

current literature, evaluates the effectiveness of ML in diabetes 

prediction, and discusses the potential future applications of these 

advanced techniques in clinical practice. 
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Introduction 

Diabetes mellitus (DM) is a chronic metabolic disorder characterized by the body's inability to regulate 

blood glucose levels properly. The condition manifests in two primary forms: Type I, where the body 
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fails to produce insulin, and Type II, where the body cannot effectively use insulin. As of 2021, the 

global prevalence of DM stood at approximately 415 million adults, highlighting its status as a 

significant public health challenge (Tinajero and Malik, 2021). The economic and health burdens 

associated with diabetes extend from individuals and their families to national and international levels. 

Traditional Methods of Diabetes Prediction and Management 

Traditional methods for predicting and managing diabetes have relied heavily on statistical models, 

patient history, and clinical biomarkers. These methods include fasting blood glucose tests, HbA1c 

levels, and the oral glucose tolerance test (OGTT). While effective, these approaches often lack the 

ability to adapt to the vast and dynamic datasets generated daily in modern healthcare settings. 

For instance, HbA1c tests provide an average blood glucose level over three months but fail to account 

for short-term fluctuations and individual variability. Similarly, fasting blood glucose tests and OGTT 

can be influenced by factors such as diet and stress, leading to potential inaccuracies in diagnosis and 

monitoring. 

Advancements in Machine Learning Techniques 

Machine learning (ML) techniques have emerged as a revolutionary tool in healthcare, offering solutions 

to complex problems that traditional methods struggle to address. ML's ability to process and analyse 

large datasets makes it particularly suited for diabetes prediction and management. According to 

Kavakiotis et al. (2017), ML techniques are increasingly used for data mining tasks to predict blood 

glucose levels, detect anomalies, and provide education. 

ML models, such as artificial neural networks (ANNs), support vector machines (SVMs), and decision 

trees, have shown promising results in diabetes prediction. These models can learn from historical 

patient data, identify patterns, and predict future blood glucose levels with high accuracy. For example, 

Zarkogianni et al. (2015) demonstrated that ML algorithms could predict blood glucose levels using 

personalized models that consider individual patient characteristics. 

Applications of Machine Learning in Diabetes Management 

One of the most significant advancements in diabetes management through ML is the development of 

closed-loop systems, such as artificial pancreas devices. These systems continuously monitor blood 

glucose levels and automatically adjust insulin delivery, mimicking the function of a healthy pancreas. 
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High blood glucose alarms and personalized decision-making systems are also becoming more 

prevalent, enhancing patient autonomy and reducing the risk of complications (J.J. Khanam, S.Y. Foo, 

2021). 

Another critical application of ML in diabetes management is the use of continuous glucose monitoring 

(CGM) devices. These devices provide real-time data on blood glucose levels, allowing for more 

accurate and timely interventions. ML algorithms can analyze CGM data to detect trends and predict 

future glucose levels, enabling proactive management strategies. 

Furthermore, ML techniques have been applied to predict the onset of diabetes-related complications. 

For instance, ML models can identify patients at high risk for diabetic retinopathy, nephropathy, and 

neuropathy by analyzing clinical and demographic data. Early prediction and intervention can 

significantly reduce the burden of these complications and improve patient outcomes. 

Comparative Effectiveness of Machine Learning and Traditional Methods 

The effectiveness of ML in predicting and managing diabetes compared to traditional methods can be 

evaluated through several metrics, including prediction accuracy, adaptability, and personalization. 

Studies have shown that ML models outperform traditional methods in terms of prediction accuracy. For 

example, Bunescu et al. (2013) found that ML algorithms could predict blood glucose levels with 

greater precision than traditional statistical models. 

ML's adaptability is another significant advantage. Traditional methods often rely on fixed thresholds 

and do not account for individual variability. In contrast, ML models can continuously learn and adapt to 

new data, providing more accurate and personalized predictions. This adaptability is particularly crucial 

in managing a dynamic condition like diabetes, where blood glucose levels can fluctuate rapidly. 

Personalization is a key benefit of ML in diabetes management. Traditional methods typically apply a 

one-size-fits-all approach, which may not be effective for all patients. ML models, however, can be 

tailored to individual patient characteristics, providing personalized treatment plans and 

recommendations. This personalized approach can lead to better glycemic control and improved patient 

outcomes. 
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Below is Table.1 summarizing the key machine learning (ML) techniques and their applications in 

diabetes prediction and management. 

 

Table. 1 machine learning (ML) techniques and their applications 

Source – (Author created) 

 

ML Technique Application Key Findings Reference 

Artificial Neural 

Networks (ANNs) 

Blood glucose 

prediction 

High accuracy in predicting 

future blood glucose levels 

Kavakiotis et al. 

 (2017) 

Support Vector 

Machines (SVMs) 

Blood glucose 

prediction, anomaly 

detection 

Effective in detecting 

anomalies in blood glucose 

data 

Bunescu et al.  

(2013) 

Decision Trees 
Personalized diabetes 

management systems 

Used in decision-making 

systems for personalized 

treatment 

Zarkogianni et al. 

 (2015) 

Continuous 

Glucose 

Monitoring (CGM) 

Real-time blood 

glucose monitoring 

Provides real-time data, 

allowing timely interventions 

Khanam and Foo  

(2021) 

Closed-loop 

systems (Artificial 

Pancreas) 

Automatic insulin 

delivery 

Mimics the function of a 

healthy pancreas, enhancing 

patient autonomy 

Zarkogianni et al.  

(2015) 

Data Mining 

Health monitoring 

using wearable 

sensors 

Identifies trends and 

challenges in using wearable 

sensors for health monitoring 

Banaee, Ahmed,  

and Loutfi (2013) 
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Challenges and Future Directions 

Despite the promising advancements in ML for diabetes prediction and management, several challenges 

remain. Data quality and availability are critical factors that influence the performance of ML models. 

Incomplete or inaccurate data can lead to erroneous predictions and suboptimal treatment 

recommendations. Ensuring data privacy and security is also a significant concern, given the sensitive 

nature of health information. 

Moreover, the integration of ML technologies into clinical practice requires careful consideration of 

regulatory and ethical issues. Clinicians must be adequately trained to interpret and utilize ML 

predictions effectively. Collaboration between healthcare professionals, data scientists, and regulatory 

bodies is essential to develop guidelines and standards for the safe and effective use of ML in diabetes 

care. 

Future research should focus on improving the robustness and interpretability of ML models. 

Transparent and explainable ML algorithms can help build trust among clinicians and patients, 

facilitating the adoption of these technologies in routine practice. Additionally, the development of ML 

models that can integrate multiple data sources, such as electronic health records (EHRs), wearable 

devices, and genetic information, could further enhance the accuracy and effectiveness of diabetes 

prediction and management. 

 In conclusion, machine learning techniques offer a powerful and adaptable approach to predicting and 

managing diabetes. Compared to traditional methods, ML provides enhanced prediction accuracy, 

adaptability, and personalization, leading to improved patient outcomes. The development of advanced 

ML applications, such as artificial pancreas systems and continuous glucose monitoring devices, has 

revolutionized diabetes care. However, addressing challenges related to data quality, privacy, and 

integration into clinical practice is essential for the widespread adoption of ML technologies. Continued 

research and collaboration among stakeholders will be crucial in realizing the full potential of ML in 

diabetes management. 
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