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Abstract: Diabetes is a chronic disease with the potential to cause a worldwide health 

care crisis. According to International Diabetes Federation 382 million people are 

living with diabetes across the whole world. By 2035, this will be doubled as 592 

million. Diabetes mellitus or simply diabetes is a disease caused due to the increase 

level of blood glucose. Various traditional methods, based on physical and chemical 

tests, are available for diagnosing diabetes. However, early prediction of diabetes is 

quite challenging task for medical practitioners due to complex interdependence on 

various factors as diabetes affects human organs such as kidney, eye, heart, nerves, 

foot etc. Data science methods have the potential to benefit other scientific fields by 

shedding new light on common questions. One such task is to help make predictions 

on medical data. Machine learning is an emerging scientific field in data science 

dealing with the ways in which machines learn from experience. The aim of this 

project is to develop a system which can perform early prediction of diabetes for a 

patient with a higher accuracy by combining the results of different machine learning 

techniques. This project also aims to propose an effective technique for earlier 

detection of the diabetes disease which is capable of giving diabetes care based on 

rule-based technique. Specifically, this system enables the user to select the 

symptoms that they have without having to see the doctor as part of early screening. 

Using these techniques, this patient can aware whether they are potentially at risk for 

diabetes or not. In the current version, this technique is capable to detect three possible 

outcomes which is healthy, Diabetic Type 1, and Diabetic Type 2.  

Keywords: Healthcare System Application, Machine Learning, Diabetic Type 1, 
Diabetic Type 2 

 

1. Introduction 

Diabetes is a condition that happen when the blood glucose is too high, often called blood sugar. 

A pancreatic-made hormone, helps food glucose get into the cells to be used for energy. The main cause 

is by the immune system destroying the cells in the pancreas that made insulin. Meanwhile, insulin is a 



Noor Shuhada Mohamad Sukri et al., Evolution in Electrical and Electronic Engineering Vol. 2 No. 2 (2021) p. 696-702 
 

697 
 

hormone produced by the pancreas and helps glucose absorption into cells for use of energy but when 

there is too much glucose in the body can lead to health issues. Among the risk of diabetes is heart 

attack, strokes and other cardiovascular disorders by contributing to elevated blood pressure and related 

to high cholesterol.  

Another organ at risk of damage as a result of diabetes is the kidneys, which is exacerbated by 

poorly regulated diabetes, high blood pressure and high cholesterol. People who have a diabetes will 

experience nausea, constipation or diarrhea as a result of nerve damage. Usually, diabetes will also 

effects on skin by affecting the nerves and circulation which can cause dry skin, burns, wounds, bacterial 

infection, slow healing of cuts and sometimes loss of feeling in the feet. 

 There are many systems that have been developed related to diabetes diseases such as 

monitoring glucose and insulin [1]-[4]. Besides, many of the systems are proposed to predict diabetes 

either in type or symptoms [5]-[10]. 

2. Materials and Methods 

The materials and methods section, otherwise known as methodology, describes all the necessary 

information that is required to obtain the results of the study. 

2.1 Materials 

There are a few procedures that must be followed in order to accomplish the project. The procedures 

are separated into sections, starting with detecting voltage signals at an energy meter, processing data, 

storing data on a cloud platform, and finally displaying the results. 

 The patient’s data that been sorted into Microsoft Excel has been separated into section which 

act as a data. The data uses for the application that been build and will be imported into the 

application. 

 Adobe Animate software is a main source for the project to build an application and using a 

machine language. 

 The final result will determine whether patients have diabetes or not and the healthy diet will 

be provided to the patients. 

The major hardware components in this project are as follows: 

i. Adobe Animate software to develop 2-dimension application interactively by using audio, text, 

video, graphic and animations.  

ii. Using various programming languages HTML5, Actionscript 2.0 and Actionscript 3.0 

2.2 Methods 

This project will through the process step by step, using a flowchart to aid visualization. The 

flowchart in Figure 1 depicts how the diabetes healthcare system application will function.  

The diabetes healthcare application is developed using Adobe Animate CC, Adobe Illustrator and 

Adobe Photoshop CS6 software. Next, this phase involves five main processes namely interface 

development, animation, audio, graphics and programming. Interface development is the thing that 

influences users to use the application. Interface development is very important in application 

development especially in terms of interface layout, text selection, button layout and background 

graphic selection. All these elements play a major role in attracting users to use this application. In 

addition, in this phase, the interface layout should look uniform and not too compact to make it easier 

for users to use the application. 

Next, the selection of text is also very important because the text is the main basis for the 

distribution of information. Developers also need to keep the text used concise and not make it difficult 
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for users to read the text. The choice of font type and font colour is also important and should be in 

accordance with the needs of the target user. The selected font type is Komika and Impact. This font 

was chosen because it is easy to read and not too static. The chosen font colour is white and black so 

that it looks contrast with the background colour. 

 

Figure 1: Flowchart Process of Project 

Next to the audio, the developer uses background music and special sound effects that can be found 

for free on the website. Then included in the development assets in the Adobe Animate CC development 

software. To turn on the functionality of each logic in this game such as button functions, game modes, 

sounds, animations and logic, this thing uses programming integrated in Adobe Animate CC software. 

The language used in Adobe Animate CC is Actionscript 3.0. Once all these aspects are successfully 

run this application goes through the process of alpha and beta testing. This learning game application 

is used as a prototype before being used as an actual product. 

3. Results and Discussion 

The results and discussion section presents data and analysis of the study. This section can be 

organized based on the stated objectives, the chronological timeline, different case groupings, different 

experimental configurations, or any logical order as deemed appropriate. 

3.1 Results 

The proposed system of the project is to developed on how many people are exposed to the diabetes 

disease. There are respondents that have been involved in the survey. All the result of the respondents 

have been imported into Microsoft Excel as shown in Figure 2. 
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Figure 2: Data diabetes patients 

The diabetes healthcare application has been created using the Animate software platform. Adobe 

Animate is a multimedia software platform used for animation production, Internet applications, 

desktop applications, mobile applications, mobile games and web browser video players.  

Figure 3 shows a diabetes healthcare application that contains a navigation button to go to the main 

menu page. In addition, there is a navigation button to the next page where each level has a different 

level. The page screen is shown in Figure 4. 

 

 

Figure 3: Application interface display 

 

Figure 4: Page screen display 
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This project uses Adobe Animate CC to design Actionscript 3.0 programming scripts. The program 

used for this drag and drop health application has 5 functions, namely button function, movement 

function from scene to scene, target button function and timer function. This program is used at each 

level of the drag and drop health application but is set to differentiate attributes based on the number of 

different pages and scenes. The Actionscript 3.0 for “drag and drop”  is shown in Figure 5. 

 

Figure 5: Actionscript 3.0 for “drag and drop” 

A brief note screen display in the diabetes healthcare system application display, where the user is 

provided with a brief note for reference after the user gets a decision on whether he or she is prone to 

diabetes or not. This serves to explain to the consumer about the appropriate way of eating. Health 

sharing screen is shown in  Figure 6. 

 

Figure 6: Health sharing screen 

3.2 Discussions 

The resulting application design refers to the selected and specified application title. The purpose 

of this application development design using the model is to ensure that the development design meets 

the objectives of the study and serves as a simple guide for developers to develop these applications 

systematically. 

The developer made an initial sketch at the beginning of the development of this application which 

was used as a storyboard. Sketches from storyboards are created to aid the creation of appropriate 

interactive elements and objects. As a result, developers have created all the multimedia elements so 
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that the developed applications can function well and convey information effectively. Developers have 

incorporated multimedia elements from text, graphics, audio and animation through storyboards and 

have used buttons and icons to tailor user -directed interests. 

In addition, developers can help users find information in detail and easily. The developer created 

a variety of two -dimensional graphic illustrations related to electrical circuits using Adobe Photoshop 

CS6 software to make it easier for users to understand the content to be presented and used as an 

attraction in this application. Developers then use Adobe Animate CC as animation and computer 

interface design creation software. In addition, Adobe Animate CC also has programming features for 

animations or buttons found in this application Using graphics that are visually appealing to the user. 

In addition, Adobe Animate CC also has programming for animations or buttons available in this 

application using graphics that visually appeal to the user. In addition, the developers have included 

animated elements that make frames and motion. In the end, all the elements in this framework are used 

by the development to function efficiently and effectively. 

4. Conclusion 

In conclusion, the development of this application has provided an interactive platform where 

individuals who has a diabetes can get early awareness about the illness and prevent it quickly. This 

application development process requires careful preparation, such as an initial sketch of a digital 

element by a storyboard, to ensure that the content is delivered efficiently and effectively. Therefore, 

the development of diabetes healthcare system applications is expected to help improve the awareness 

among peoples. 

Acknowledgement 

The authors would like to thank the Faculty of Electrical and Electronic Engineering, Universiti 

Tun Hussein Onn Malaysia for its support.  

References 

[1] P. Dua, F. J. Doyle, and E. N. Pistikopoulos, “Model-based blood glucose control for 

type 1 diabetes via parametric programming,” IEEE Trans. Biomed. Eng., vol. 53, no. 

8, pp. 1478–1491, 2006, doi: 10.1109/TBME.2006.878075 

[2] X. Sun, X. Yu, J. Liu, and H. Wang, “Glucose prediction for type 1 diabetes using KLMS 

algorithm,” Chinese Control Conf. CCC, vol. 2, no. 2, pp. 1124–1128, 2017, doi: 

10.23919/ChiCC.2017.8027498 

[3] M. Hanefeld, H. Fleischmann, T. Siegmund, and J. Seufert, “Rationale for Timely 

Insulin Therapy in Type 2 Diabetes Within the Framework of Individualised Treatment: 

2020 Update,” Diabetes Ther., vol. 11, no. 8, pp. 1645–1666, 2020, doi: 

10.1007/s13300-020-00855-5 

[4] J. W. Rowe, J. B. Young, K. L. Minaker, A. L. Stevens, J. Pallotta, and L. Landsberg, 

“Effect of insulin and glucose infusions on sympathetic nervous system activity in 

normal man,” Diabetes, vol. 30, no. 3, pp. 219–225, 1981, doi: 10.2337/diab.30.3.219 

[5] S. Thenappan, M. Valan Rajkumar, and P. S. Manoharan, “Predicting Diabetes Mellitus 

Using Modified Support Vector Machine with Cloud Security,” IETE J. Res., vol. 0, no. 

0, pp. 1–11, 2020, doi: 10.1080/03772063.2020.1782781 

[6] D. Shetty, K. Rit, S. Shaikh, and N. Patil, “Diabetes disease prediction using data 

mining,” Proc. 2017 Int. Conf. Innov. Information, Embed. Commun. Syst. ICIIECS 



Noor Shuhada Mohamad Sukri et al., Evolution in Electrical and Electronic Engineering Vol. 2 No. 2 (2021) p. 696-702 

702 
 

2017, vol. 2018-Janua, pp. 1–5, 2018, doi: 10.1109/ICIIECS.2017.8276012 

[7] K. Vijiyakumar, B. Lavanya, I. Nirmala, and S. Sofia Caroline, “Random forest 

algorithm for the prediction of diabetes,” 2019 IEEE Int. Conf. Syst. Comput. Autom. 

Networking, ICSCAN 2019, pp. 1–5, 2019, doi: 10.1109/ICSCAN.2019.8878802 

[8] R. Mirshahvalad and N. A. Zanjani, “Diabetes prediction using ensemble perceptron 

algorithm,” Proc. - 9th Int. Conf. Comput. Intell. Commun. Networks, CICN 2017, vol. 

2018-Janua, pp. 190–194, 2018, doi: 10.1109/CICN.2017.8319383 

[9] S. M. Jacob, K. Raimond, and D. Kanmani, “Associated machine learning techniques 

based on diabetes based predictions,” 2019 Int. Conf. Intell. Comput. Control Syst. ICCS 

2019, no. Iciccs, pp. 1445–1450, 2019, doi: 10.1109/ICCS45141.2019.9065411 

[10] K. Funjan, “Skin Thickness can Predict the Progress of Diabetes Type 2: A New Medical 

Hypothesis,” vol. 4, no. September, p. 12, 2020 

 

 

 


