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During the Covid 19 pandemic, a safe, efficient and effective educational
method for diabetes patients is needed. Currently, an online-based education
has developed, but this education is one-way, so the monitoring process is
not getting enough attention. For this reason, it is necessary to develop
online-based education in two directions so that there is interaction between
patients, families and health workers. The purpose of this study is to
develop a two-way online application-based education. The research method
is research and development design. In the first phase, an online-based
education development will be carried out with stages of design activities,
validation and application acceptance testing. The results showed that an
online application-based educational prototype named Telemondia had been
composed and was validated by two diabetes education experts and two IT
(Information Technology) experts. The following results from expert
validation show the average aspect of ease of use of application is 90%;
content clarity is 96.87%; aesthetic is 84.75%; instructional quality is 87.5;
and feedback quality is 85.42% , with an average overall aspects of 87.87%.
This shows that Telemondia is very feasible to use. Furthermore, in the
acceptance test for 25 diabetic patients, the results of this acceptance test
show ease of use of application is 92%; content clarity is 93%; aesthetic is
84%; instructional quality is 87; and feedback quality is 86%. The average
overall aspect is 88.11%, which means that Telemondia can be accepted by
patients. Further development will be made to add features that allow
recording audio and video.
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1. INTRODUCTION

Diabetes is a chronic disease caused by metabolic disorders in the body in controlling the balance of
sugar levels. The number of diabetes patients is always increasing every year, even in 2017 the number of
diabetes patients in the world reached 425 million. Diabetes cases in Indonesia have a prevalence of 6.2% of
the total adult population, so that Indonesia has the largest diabetes case in Southeast Asia. [11]

Diabetes is a challenging disease. This is because diabetes management requires obedience for the
patients. Health care providers know that only patients who adhere to treatment recommendations will be
able to achieve good glycemic control and avoid complications related to diabetes. In fact, many patients are
unable to perform the recommended treatment and become frustrated.

This frustration can be manifested in the form of disobedience. Diabetic patients in implementing
their health care often experience non-compliance. The non-adherent to dietary recommendations is 75.9%,
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non-adherent to self-monitoring blood glucose (83.5%); as many as 4.3% are not adherent to the prescribed
drugs, 23-52% of poor foot care, and non-adherent to physical exercise ranged from 70-81%. [3]

One of the efforts to address diabetes self-care non-compliance is education. Diabetes education has
become an important component of diabetes management and an integral part of chronic disease
management. The aim of the education for diabetic patients is to optimize metabolic control, prevent both
acute and chronic complications, improve quality of life by influencing knowledge, attitudes and behavior to
be healthy. [1]

Several studies have shown that education has a positive impact on diabetes management and care
costs. Such as research conducted by Healy, Black, Hariis, Lorenz & Dungan, 2013; Duncan, et al., 2011 and
Robbins, Thatcher, Webb & Valdmanis, 2008 stated that education decreases the length of treatment so that
the cost of care is lower. Education increases HbA1c levels. [20]

Education also has a positive effect on other clinical symptoms, psychosocial aspects and
behavioral aspects of diabetes care. Education can also reduce the development of diabetes complications
[21], improve the quality of life and lifestyle behaviors such as a healthy diet and regular physical activity
[4], increase self-efficacy and healthy coping [22], and reduce distress due to diabetes and depression. [6]

Education has indeed been proven to be able to improve patient lifestyle behaviors. However, since
the Covid-19 pandemic, activities for treating and examining diabetes patients in health facilities have been
limited, due to fairly strict health protocols. This becomes one of the obstacles for the care and monitoring of
diabetes patients, because so far it is more face-to-face treatment between health workers and patients. This is
of course quite difficult for patients, families, and health workers. Patients find it difficult to consult, families
also find it difficult to get direct information from health workers, as well as health workers who find it
difficult to monitor the patient's condition.

To overcome the limitations/obstacles mentioned above, it can be done by developing a
communication application that can connect patients with health workers, online. Previous studies have
shown that online-based diabetes education is able to increase knowledge of diabetes, dietary pattern, and
physical activity of patients. Diabetes applications that have been developed in previous studies use sms
services and web based education. [2]

However, in previous studies, the communication process in the application used tended to be one-
way, using brochures to compile material on web pages, and there was no monitoring process for diabetic
patients. Most of the existing applications use English with an interface that is quite difficult for diabetes
patients to understand in Indonesia.

Furthermore, in this study, an application that is specific for communication between diabetes
patients and health workers was developed, especially in Indonesia, can be accessed using a mobile device
that is quite widely used in the society, and has ease of use. The system developed in this study is called
TeleMonDia (Tele Monitoring Diabetes). This system is a software that can be installed on Android-based
devices, and can also be accessed using a web browser on a computer.

The TeleMonDia system is designed to communicate in two directions between health workers and
patients or families, with a data communication model in the form of visual data (text). This system will later
be used for education and counselling between patients and health workers. This two-way communication is
used to monitor the development of diabetes patients. The communication process between patients/families
and health workers will provide good diabetes education. [19]

Thus, the results of developing this system in the future are expected to improve the diabetes
education process, and also improve compliance with diabetes patients.

2. RESEARCH METHOD
In this study, TeleMonDia’s prototype design was made, using the internet and an Android-based
device. This system’s prototype was made using several equipment with the following specifications:
1. Server : using PHP language

2. Application on the Android devices: using Java language

3. Webserver on metroworldhost.com.

4. The program used : Bootstrap Studio, XAMPP, Apache Cordova 8, MySQL 5, and Android
Simulator, running on Windows 10 64-bit Operation System

5. The android device used requires a minimum of Android 5.

Application / software development in this study uses the waterfall method, starting from the
requirements analysis stage to implementation. The waterfall method is one of the methods commonly used
in software engineering, and has a fairly easy flow in its implementation. [15]
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The Telemondia application development flowchart is as follows.

Requirements

Integration and
Testing

(

L Implementation

Figure 1. Telemondia Development Flow

A. Requirements

The first step in developing Telemondia in this study is to analyse the system requirements. In this
step, the requirements that need to be handled by the system is identified, as follows:
a. Cando a2-way consultation between patient/family and health workers.
b. Using devices with low system requirements, and not requiring access to large data
communications.
c. Easy-to-understand interface design.
B. Design

From the results of the requirements, the system design is created, which is described in UML
(Unified Modeling Language) modeling (ISO, IEC 19505-12012), in the form of use-case diagrams and
data flow diagrams as shown in Figure 2 and Figure 3 below.

System

<<Include>>
Mengirim pesan ke operator )-----------2 Menerima pesan dari pasien
E 3 <<Include>> E 3
enefima pesan dari operator )G ---------- Mengirim pesan ke pasien Operator

Figure 2. Use Case Diagram Telemondia

Pasien
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Figure 3. Data Flow Diagram Telemondia

In Figure 2 and 3, the communication process between patients and health workers is shown through
the Telemondia application. The data flow from the patient to the server and then forwarded to the
operator/health worker. The process of sending the data can be through the interface in the Telemondia
application or via SMS. This system is also designed to be able to store various communication data and
patient medical data. [14] For data storage needs, using a MySQL basis, with an entity relationship diagram

in Figure 4 below.

C. Coding
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Figure 4. Entity Relationship Diagram Telemondia

The system design is translated in the form of coding to be compiled into a program. The coding
process is carried out using the PHP language for the website interface, and using Java for the
application interface on Android. Figure 5 shows an example of the coding process written using Visual

Studio Code.
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Figure 5. Telemondia Source Code Snippets

D. Testing

System testing is carried out in several stages. Initial testing, performed during the compilation of
the source code, is used to see some possible bugs. In this initial test there were relatively no problems,
and the Telemondia application, both the mobile version and the web version, ran well.

The next test is the expert validation. In this test, involving experts in the field of diabetes
education and in the field of technology. An expert in DM education is two nurse who has about more
than 10 years of experience in diabetes education, while an expert in technology is two IT expert who
has worked for 10 years in IT development.

Furthermore, the acceptance test for Telemondia was performed. The Telemondia system prototype
was tested on 25 patients with diabetes. The results of this test are further described in the Results and
Discussion chapter.

3. RESULT AND DISCUSSION

A. Result of Telemondia Application Prototype Design

The results showed that an online-based diabetes education application called Telemondia has been
compiled. This application can be used on a smartphone or using web. The advantage of this application
is that it can send messages in real time from patients to health workers or vice versa. This application
uses a webserver addressed at www.telemondia.id, which is connected to an android device that has
Telemondia installed. The Telemondia application interface on Android devices and on computers can
be seen in Figure 6 (a) and 4 (b).
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Figure 6. Interface on (a) android device, and (b) computer web browser

TeleMonDiA v1.20-5. LPPM Unsoed, Jurusan Keperawatan, dan Jurusan Teknik Elektro Universitas Jenderal Soedirman
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In Telemondia system, there are different types of accounts between patients and health workers.
The two accounts differ in terms of access rights regarding data on the web server. Health workers can
connect with many patients, and can edit medical data on patient accounts such as medical history, illnesses,
and drugs that must be taken. Patient accounts can receive reminder messages from the system, and from the
healthcare workers, such as reminders when to take medication. Patient accounts can only be accessed
through an application installed on an Android device. Figure 7 shows a simple interface design, which is
easy for the patient to understand and use.
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{*1TeleMonDiAVI = =
(*)TeleMonDIAVI =
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Figure 7. Telemondia application run on Android device
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TeleMonDiA v1.20-5. LPPM Unsoed, Jurusan Keperawatan, dan Jurusan Teknik Elektro Universitas Jenderal Soedirman

Figure 8. Access Medical Record Data on the telemondia.id Page

Figure 8 shows a sample display of access to patient medical record data by health workers via a
web browser on a computer, with a simple and easy-to-use interface. Access is done via telemondia.id page,
with servers located in the country, so that the access time is very fast. However, to access the Telemondia
application on Android devices, it is still not available on the Playstore. To install the application on an
Android device, users need to open the http://telemondia.id page then download the installation file (.apk)
from that page.

From the results of application testing, to access the telemondia.id page, both logging in as a health
worker and for the installation file download process, there are no obstacles. Even so, the Telemondia version
1 application is designed to run on the Android 4.4 system and above, so that users who are still using
Android 4.2 cannot use Telemondia.
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B. Experts Validation

The prototype design developed was assessed by the validator using an evaluation sheet adopted
from Kusumadewi’s research (2016). Expert validation is carried out by diabetes education experts and
Information technology experts. Diabetes education experts are two nurses who work at Margono
Soekarjo Hospital and have worked as nurses for more than 20 years and more than 10 years in the field
of diabetes education. They are also certified as diabetes educators from the Indonesian Diabetes
Educators Association. Meanwhile, IT experts are two lecturers at Jenderal Soedirman University who
are involved in application development. They have been working for almost 12 years. The prototype
design developed is assessed by the validator using a validation sheet.

The following is a validation sheet developed by the researcher covering aspects of application use,
material clarity, aesthetics, instructional quality and feedback quality. Each aspect has an indicator that is
rated from a range of 1-4, 1 = very inappropriate, 2 = inappropriate, 3 = appropriate, 4 = very
appropriate. The table below contains each aspect along with its indicators and assessment criteria

No Aspect Indicator Assessment Criteria
1. | Ease of Use Ease of use of media How to use this application is simple
2. I can quickly understand how to use this application
Navigation function | The buttons in the application are in accordance with
accuracy the intended page
4 The layout of the navigation buttons is clear and not
' confusing
5. Media operations This application can run smoothly when used
6. | Material clarity Use of language The language used is easy for me to understand
7. Materials presented The material presented is easy to learn
8. | Aesthetic The attractiveness of the I like the look of this app
9 interface The interface of this application is good and
' attractive
10. Neatness Neat layout of menus, text, images and other content
11 Graphical display interface | The use of colors, backgrounds and images is not
' boring
12. The text presented is clear and easy to read
13 Instructional Application provides help This app makes it easy for me to learn about diabetes
" | quality self-care
14 This app helps me in studying diabetes treatment
15 Feedback quality | Feedback This application has a question and answer feature
' (feedback)
16. The feedback given is according to my needs
17 This application makes it easy for me to ask health
) workers

Analysis of validator’s answers used descriptive statistics (Putro, 2012) in the range of scores as follows:

Table 1

Category value percentage
Very valid 4 82-100

Valid 3 63-81
Invalid 2 44-62
Very invalid 1 25-43

The percentage of validatpr assessment is calculated using the following formula:
PPV — MV r:hdr:.a‘.nr sanswer V100%

3 Mazimumscore
Description:
PPV= Percentage of validator assessment
¥ Validator's answer= number of validator's answer
¥ Maximum score = total maximum score of the indicator
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The results of the telemondia prototype validation from the first validator was 88.23%, the second
validator was 89.70% and the third validator was 86.76% and the fourth validator was 86.76%. The average
value of the validation results of the four validators is 87.87 (very valid). Based on the validator's assessment,
each aspect that was assessed was declared valid, with the results of the ease of use of the application,
material clarity, aesthetics, instructional quality and feedback quality respectively 90%; 96.87%; 84.75%;
87.5%; and 85.42%.

Aspect Validator 1 Validator 2 Validator 3 Validator 4 Validator’s Max Eligibility

Score Score Score Score Average Score  Percentage
Score

Ease of Use 18 19 18 17 18 20 90

Material Clarity 8 8 7 8 7.75 8 96.87

Aesthetic 17 17 17 16 16.75 20 84.75

Instructional 7 7 7 7 7 8 87.5

Quality

Feedback Quality 10 10 10 11 10.25 12 85.42

Average 88.23 89.70 86.76 86.76 59.75 68 87.87

Eligibility

Percentage

C. Design Revision

After getting an assessment and input from the expert validator, the researcher revised the
application according to the validator's input so that the resulting product is appropriate and feasible to
use. The validators suggest improvements to the appearance and color, so we improved this design
according to suggestions from expert validators.

D. Model Acceptance Test (Usage Test)

At this stage, the application was installed on the Android smartphone of diabetic patients at the
Puskesmas in Purwokerto. The trial was done by 25 diabetic patients. During the trial, patients were
given an instrument to respond to Telemondia’s design.

The table below describes patient acceptance of Telemondia.

Aspect Average  respondent's | Maximum Eligibility Percentage
answer Score

Ease of Use 18.4 20 92

Material clarity 7.44 8 93

Aesthetic 16.8 20 84

Instructional quality 6.96 8 87

Feedback quality 10.32 12 86

Average Eligibility | 59.92 68 88.11

Percentage

The table above illustrates that the telemondia was well received by patients (88.11%). The ease- of
use aspect of the application get an average percentage of 92%, material clarity 93%, Aesthetics 84%,
instructional quality and feedback quality 86% each.

4. CONCLUSION

Telemondia’s development to monitor DM patient compliance has been carried out and the
application is running well. Data communication between patients and health workers is going well,
supported by a simple and easy-to-understand interface.

Further research is expected to improve the features of Telemondia by adding audio and video
communication features. In addition, testing is needed on a wider scope, so that the accuracy of the level of
effectiveness of the application can be obtained in improving the compliance behavior of DM patients.
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