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INTRODUCTION 

Diabetes is a long-term chronic illness. According to 

recently released data from the International Diabetes 

Federation, the number of people  suffering from 

diabetes worldwide has reached 451 million.
[1]

 After 

long-term rapid economic growth and  lifestyle changes, 

China is now facing many problems, including aging 

demographics, urbanization, and the world's largest 

number of diabetics (approximately 114.4 million).
[2] 

 

 

Diabetes, characterized by insidious onset, numerous 

complications, and high mortality and disability, imposes 

immense burden on individuals and society. Therefore, 

diabetes prevention and management is very important 

and diabetes education is an integral part. In recent years, 

more and more AI-based tools for diabetic health have 

been developed.
[3]

 Patients are supported by more 

flexible and scientific access to skills and knowledge on 

various aspects of diabetes self-management, including 

diabetes prevention, lifestyle and nutrition advice, 

exercise, insulin injections, and complication monitoring. 

This white paper describes these advances.
[4]

 

 

Artificial intelligence (AI) is a broad term defined as the 

theory and development of virtual systems that can 

leverage human intelligence such as vision, speech 

recognition, decision making, and interlingual translation 

to perform normal tasks.
[5]

 AI is "a field of computer 

science whose motive is to create a system or method for 

examining information and permits you to handle a wide 

range of complex application.”
[6]

 

 

It is possible to apply AI to diabetes. It is desirable for 

developing tools and devices for efficient data processing 

and management .Moreover, it offers Safer technology as 

it has Safe structure, security reserve, procedural 

guarantee and all uncertainties identified for all potential 

technologies Systems.
[7]

 The technical progress has given 

birth to smart phones, wearables and other gadgets which 

help in continuous tracking and evaluation of patients 

symptoms and disease status. AI-assisted care should be 

chosen by patients for successful management of 

diabetes.
[8]

 

 

AI can have an impact on and enhance three fundamental 

spheres of diabetes care: diabetic patients, health care 

professionals, and health care systems (Figure1). AI has 
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ABSTRACT 

Diabetes is a chronic condition in which body is not able to make enough insulin to keep blood sugar levels 

steady. Diabetes and its complications are the seventh leading cause of death in today’s world. Approximately 537 

million adults between the age group of 20-79 years are suffering from diabetes. It is estimated that 643 million 

people will be suffering from diabetes by 2030 and 783 million by 2045. 6.7 million deaths are caused due to 

diabetes. Artificial intelligence (AI) could be a fast-growing field and its applications to diabetes, a worldwide 

pandemic, can reform the approach to diagnosis and management of this chronic condition. Principles of machine 

learning are accustomed build algorithms to support predictive models for the chance of developing diabetes or its 

consequent complications. AI is transforming all spheres of life. Patient’s symptoms and biomarkers can be 

continuously monitored in a hassle free manner with advent of AI. Artificial intelligence is a booming and 

upcoming field and its use in the field of diabetes. Artificial intelligence methods with blend of technical 

advancements have a power to enable diagnosis and delivery of better management facilities and care delivery 

systems to deal with chronic diseases like Diabetes. AI has a potential to bring about a paradigm shift in diabetes 

care from conventional management strategies to obtaining targeted data-driven precision care. 
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introduced newer dimensions of self-take care of diabetic 

patients, introduced fast and dependable choice making 

and flexible follow-ups for health care providers, and 

optimized resource utilization in health care systems. 

The US Food and Drug Administration has accredited 

IDx-DR, a device that makes use of an AI algorithm, to 

analyze virtual retinal photos and aids the early detection 

of retinopathy.
[9] 

  

 
 

The American Diabetes Association (ADA) is assisting 

the operation of AI in diabetes care. The ADA has 

acknowledged the use of AI for the diagnosis of diabetic 

retinopathy and macular edema.
[10]

 AI has enhanced 

patient influx and patient transfer in the hospital.
[11] 

AI is 

an umbrella term described as theory and development of 

virtual systems which are able to take up various tasks 

like visual perception, speech recognition, decision-

making, and translation between languages.
[12] 

It can be 

rule-based or driven by complex statistical methods. 

Artificial intelligence (AI) further has a subdivision 

called machine learning that provides systems the ability 

to automatically learn and improve from experience 

without being explicitly programed.
[12,13]

 

 

On the basis of genomic data, AI can be used to 

anticipate the risk of diabetes, detection of diabetes based 

on EHR Data and anticipate the possibility of 

complications such as nephropathy and retinopathy. 

(Table 1)
[14]

 

 

 
 

Machine learning is being used to create automated 

screening of variability in blood glucose levels.[15]In 

India, the prevalence of diabetes is estimated around 8-

10% with number of cases being more in urban areas 

than in rural areas. Thus use of AI would be more 

beneficial.
[16]
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However, in CARRS study, prevalence of diabetes in 

Delhi has been estimated at ~27% and it has been 

recorded that 46% or more population has prediabetes.
[17]

 

Similar estimation has been made about other three 

metropolitan cities.
[17]

 In another study, the highest 

incidence of diabetes in age group of 30–34 years were 

reported.
[18]

 Such a vast and immense occurrence of 

diabetes creates enormous worries for healthcare system. 

This huge gap can be removed by utilization of AI in 

diabetes treatment and management. Another difficulty 

witnessed by us in Uniformity in care or minimum care 

standards. Primary health care physicians handle large 

number of cases and due to lack of any inspection of 

these practices, average HbA1c of people with diabetes 

in India stays around 9%.
[19]

 

 

Applications 

Automated retinal screening 

For the diagnosis of diabetic retinopathy, deep learning 

algorithms have been developed. AI-based retinal 

screening is a viable, authentic, and well-accepted 

method for the detection and monitoring of diabetic 

retinopathy.
[20]

 For automated retinal screening, a high 

sensitivity and specificity of 92.3% and 93.7%, 

respectively have been noted. Patient satisfactory rate is 

also high with 96% patients being satisfied or very 

satisfied with automated screening.
[21]

 

 

 
 

Clinical decision support 

Clinical decision support tools have been developed 

based on supervised machine learning to anticipate short- 

and long-term HbA1c response after insulin initiation in 

patients with type 2 diabetes mellitus. These tools also 

help to identification of clinical variables that impact 

patient’s HbA1c response. The elastic net regularization-

based generalized linear model supported baseline 

HbA1c and estimated glomerular filtration rate is 

reported to reliable to predict the HbA1c response after 

insulin initiation. Areas under the curve (AUC) of 0.80 

(95% confidence interval [CI] 0.78−0.83) and 0.81 (95% 

CI 0.79−0.84), respectively, are reported for brief and 

future HbA1c response.
[22] 

An intuitive approach for 

personalization of interventions in medication adherence 

and prediction of risk of hospitalization in diabetes has 

been fulfilled using machine learning. In an exceedingly 

retrospective cohort study (n = 33,130), machine learning 

yielded adherence thresholds of 46% to 94% as most 

discriminating for risk of all-cause hospitalization. This 

study confirmed the variability of predictive adherence 

thresholds in line with patient characteristics and 

complexity of medicines.
[23] 

 

Predictive population risk stratification 

Machine learning helped the Healthcare recommendation 

system (HRS) to estimate the risk for a disease, including 

diabetes, by examining physical health factors, patient’s 

lifestyle, mental health factors, and their social network 

activities. Data from 68,994 healthy people and diabetic 

patients  have been used as a training data set for 

applying decision tree, random forest, and neural 

networks to predict diabetes with high accuracy 

(accuracy = 0.8084 with all attributes).
[24] 

Predictive 

models have been built to support big data analytics for 

building estimates of possibility of occurrence of 

complications in patients with diabetes. Many such 

models have been developed to predict the onset of both 

long-term (retinal, cardiovascular, and renal) and short-

term (i.e., hypoglycemia) complications of diabetes.
[25]

 

Many mobile apps have been introduced to follow-up 

with  diabetic patients for development of diabetic foot 
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ulcers and apps have been upskilled to interpret the 

images of feet.
[26]

 Development of  decision tree models 

for prediction of development of type 2 diabetes mellitus 

in pregnant women with gestational diabetes has been 

fulfilled by machine learning. The discriminative power 

of this prediction method was 83.0% in the training set 

and 76.9% in an independent testing set, stating it to be 

superior to the conventional monitoring of fasting 

glucose levels.
[27]

 

 

Genomics 

New advancements like Advanced molecular 

phenotyping, genomics, epigenetic alterations, and 

development of digital biomarkers have been made for 

the diagnosis and management of disease conditions.
[28]

 

These can be applied to diabetes[having a heterogeneous 

nature and chronic course] so huge data sets are 

generated. A repository of microbial marker genes have 

been built using microbiome data which can be used to 

predict the possibility of development of diabetes and 

assist in  the treatment of patients with confirmed 

diabetes.
[29] 

More than 400 signals have been recognized 

by Genome-wide association   that could potentially 

signify the genetic susceptibility to diabetes. 

[30]Training of Convolutional neural networks models 

on multiple genome wide mapping and regulatory 

epigenomic annotations is made available for pancreatic 

islets to forecast regulatory variants for refining the 

signals associated with diabetes.
[31]

 

 

Patient self-management tools 

Self-management leads to good outcomes in the 

treatment of diabetes. With the emergence of AI, patients 

are empowered to manage their own diabetes, generate 

data for their own parameters, and be their own experts 

for health. 

 

Increased awareness 

Digital platforms permit the education of patients with 

diabetes. Awareness and knowledge about eating habits 

and activity patterns are now accessible through web-

based programs and mobile and smartphone apps.
[32]

 

This has been particularly beneficial for the management 

of diabetes in pregnant women. A web-based 

intervention was reported to extend the knowledge of 

gestational diabetes and proved to be a decent adjunct to 

the management of diabetes in 21 women.
[33]

 

 

Self-treatment 

AI allows diabetic patients to take daily decisions 

regarding the diet and activity. Apps have been 

developed which allow patients to assess the quality and 

calorie value of food intake. Patients have the feature to 

capture a picture of their own food and assess what they 

eat which strengthens the accountability for diabetes 

care.
[34]

 

 

Digital therapeutics has been assessed in the 

management of diabetes. To manage diabetes, a digital 

intervention was introduced to demonstrate the effects, 

an example for the same is further explained. Farewell, a 

digital application, incorporating artificial human 

assistance was assigned as the intervention for the study. 

118 adult individuals were enrolled. The inclusion 

criteria for the study was that the patients must present 

with type II diabetes mellitus. The details for the 

intervention are as follows- The application provided 

support in the form of watching after every 14 days 

through phone. The main focus of this intervention was 

to counsel the patients to adopt using plant based items 

in their daily diet along with consistent physical Activity. 

The variable to be checked was the value of HbA1C. 

Prior to the intervention, all the patients are presented 

with more than 6.5% of HbA1C. When assessed after the 

study reports, about 30% of the subjects reflected that the 

value of HbA1C lies below 6.5%. After the third month, 

more than 80% of the individuals continued  using the 

digital application and more than 55% of the subjects 

reflected significant reduction in HbA1C, minimizing  

the administration of oral hypoglycemics or both. The 

subject constructively welcomed the app and more than 

90% of them showed trust in modulating the diabetes as 

compare to the times before they were enrolled in the 

study.
[35]

 

 

The One Drop Mobile app was created to set medication 

reminders, view statistics, set goals, track health 

outcomes, and get data-driven insights in patients with 

type 1 and type 2 diabetes. 1.07% to 1.27% absolute 

reduction in HbA1c during a median 4 months of using 

the app was reported by total of 1288 patients. The use of 

One Drop Mobile app for tracking self-care was 

associated with improved HbA1c in patients with 

diabetes.
[36]

 

 

Other applications 

The management of diabetes has been transformed by 

apps like Tele health.  Digital follow ups with patient 

have reduced the time spent in in person OPD visits and 

allows to keep track off more real time monitoring of 

glycemic status and overall health of patients. In fact AI 

can replace 50% to 70% of routine clinical consultation 

visits with virtual engagements and remote monitoring 

.[37] SMS Messaging is being tested in randomized 

controlled trial in over 800 diabetic patients living in Sub 

Saharan Africa for improvement in medical 

adherence.
[38]

 

 

Other devices 

Diet and exercise are the early and powerful approaches 

to prevent type 2 diabetes mellitus in high-risk 

individuals. [39] Customized diets and alterations in food 

intake to suit an individual’s lifestyle are provided by 

various apps. Wearables are used to track the Daily 

activity levels, record step counts and time and intensity 

of other activities.
[40]

 Wearable devices are effective 

facilitators of changes in behavior toward health.
[41]

 

These devices enable tracking of daily activity and can 

motivate an individual to include a targeted activity into 

routine to prevent chronic diseases, including type 2 
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diabetes mellitus. Several apps are also designed to 

examine the images of food and provide details of the 

nutrient and calorie value of food. These apps can help to 

keep a check on body weight and prevent obesity, an 

established precursor to type 2 diabetes mellitus.
[40]

 Web-

based programs provide information about diet and 

physical activity and patients can log in their daily intake 

and activity data and acquire continuous feedback.
[32]

 

 

End Users 

 Health care professionals in clinics and hospitals, 

diabetes management centers, and scientific research 

institutes are the end users of technical advances in 

diabetes care. Compatible and homogenous data capture 

and increased access to data is granted by EHR. EHRs 

are being utilized as data repositories to train and 

develop algorithms for the prediction, detection, and 

management of diabetes.
[42]

 Patients represent a 

remarkable end user of AI-based advances for the 

management of diabetes and have supported technical 

advances with avidity. The management of diabetes has 

been made convenient by technical advances and enabled 

patients to effectively operate and execute the required 

management strategies. The use of mobile apps have 

enabled patients to keep a check on glycemic index 

which in turn helps in the management of type 2 diabetes 

mellitus. In a systematic review of 14 studies (n = 1360), 

It was found that there was a mean reduction in HbA1c 

of 0.49% (95% Cl 0.30, 0.68; I2 = 10%) with the use of 

digital apps when compared with controls.
[43]

 In another 

recent meta-analysis of 21 studies (n = 1550), mean 

HbA1c reductions were found to be 0.49% (95% CI, 

0.04-0.94; I2 = 84%) and 0.57% (95% CI, 0.32-0.82; I 2 

= 77%) for type 1 and type 2 diabetes, respectively.
[44]

 

 

Exactness dosing in Diabetes- With the help of Smart 

phone apps, patients can now get reminders for their 

scheduled medicines, so that taking medicines doesn’t 

escape their mind.
[45]

 

 

Limitations of Artificial Intelligence 

Cons of application of AI in diabetes care are- 

Human factors 

Analysis of Factors influencing the implementation of AI 

in diabetes care have been done in some studies like in a 

meta-analysis of 14 randomized control trials, it was 

revealed that younger patients procured greater 

advantages from mobile apps for diabetes care and the 

effect size was enhanced with constructive feedbacks by 

health care profession=nals.[43] AI can pose a danger of 

deskilling physicians by introducing dependence. This 

might lead to a vicious cycle of inaccuracy because AI in 

itself requires timely refinements by experts.
[8] 

 

Technical factors: 

Price, access, and implementation are main hurdles in 

application of AI in diabetes. With a growing range of 

devices and apps, interoperability has come out to be a 

common potential barrier in diabetes management.
[37]

 

 

Limitations of data 

Developing logical and accurate algorithms with 

shortage of supporting data is a common challenge in 

diabetes care. Data sets should be more mature and 

organized so that digital applications can create more 

impactful solutions. Issues regarding the safety, data 

protection and regulatory concerns are also restraining 

the seamless adoption of technology in diabetes care. 

 

Limitations of design 

Use of retrospective data sets has been made for 

validation of current models and applications of AI in 

diabetes in care. The digital biomarkers, data from apps 

and activity trackers should be included, so end points 

should be redefined. 

 

CONCLUSION 

AI is fascinating the digital industry for its use in 

diagnosis and treatment of diseases like diabetes. With 

technical advancement and the development of mobile 

based apps, patients have been able to add an aspect of 

personal care in the management of diabetes. Patients are 

being entitled to manage their health through technical 

platforms. AI based methods are being established for 

being employed in daily clinical practices for 

management of diabetes. These advances have saved the 

time and cost by reducing the routine follow-up visits to 

clinic and collecting data through online platforms. 

These methods are dynamic tools for improvising the 

quality of life of people. The subtle conclusion drawn out 

from this paper is that there is more need of research in 

fields such as the implementation of AI in all age groups, 

interoperability, and data safety of remotely collected 

data. AI has brought about a known change in the field 

of disease management and care and is continuously 

evolving 
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