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ABSTRACT 

Android applications have been developed for an early detection of type 2 Diabetes Mellitus (DM). However, its 

development has yet to be interactive and has not involved experts, such as health consultants. The purpose of this 

study is to develop an interactive service and a product design based on Android application for people with DM. This 

study employs research and development (RnD) design. The research phase consists of situation analysis, data 

collection, product design, expert validation, product revision, product tryout and final revision. Expert validation is 

carried out by android application experts and material experts. The try-out was conducted at Janti Health Center in 

Malang on subjects aged 45-54 years in June 2019. A small group try-out was conducted on 10 subjects who did not 

suffer from type 2 DM. The large group try-out in subjects with type 2 DM involved 30 people. The research 

instrument was a questionnaire. Data analysis involved descriptive quantitative in the form of percentages. Most of the 

research subjects are aged between 50-59 years old and 60-69 years old with the percentage of 35%. In this research, 

the female respondents are in a larger number compared to the male respondents, which amounts to 80%. 58% of the 

subjects are employed, while the 43% are unemployed. Of all the subjects, 40% have a level of education equals to 

Junior High School or Secondary School. Based on the analysis result of the small group, it is known that 74% of the 

subjects stated that the application is clear, easy, and suitable to be used. Meanwhile, the analysis result on the target 

group shows that 77% of the respondents stated that the application is clear, easy, and suitable to be used. The 

application is deemed to be worthy to be used by a various kinds of people in the society, no matter what their ages, 

genders, occupations, and education backgrounds are.  
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1. INTRODUCTION

Diabetes Melitus (DM) is a non communicable or 

non contagious disease that is marked with the 

increase of sugar-blood levels as the result of the 

interactions between the factors of genetic risks, 

environments, and so on [1]. The prevalence of DM 

always significantly increase anually [2]. The changes 

of epidemiology transmission patterns of DM in any 

ages add to the burden of diseases in the world. (2, 3, 

4). The increase in the prevalence happens mostly in 

developing countries [5]. In fact, Indonesia is one of 

the ten countries that has the biggest amount of DM 

sufferers [6]. 

According to the data of International Diabetes 

Federation (IDF), there were 382 million DM sufferers 

in the year of 2013, and the number increased on 2017 

to be 425 millions of people, and it is predicted to 

increase even more on 2035 to be 592 million sufferers 

(7, 8). According to Padros et.al, 90% of DM cases in 

the world is the second type of diabetes [9], [10]. 

Moreover, the result of the Riset Kesehatan 

Dasar/RISKESDAS (Basic Health Research) in 2013 

also shows the doubled increase compared to 2007 

[11]. In the year of 2030, the sufferers of DM in 

Indonesia will increase to be 21,3 million people, 

according to the Indonesian Ministy of Health. The 

increasing prevalence of DM is expected to result in 

complications, such as nouropathy and nefropathy, so 

that the burden on the health sector would be 

increasing as well (12, 9). The number of DM cases 

that are not diagnosed before and only known when 

complications have occurred makes DM often referred 

to as the silent killer [13].  
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The number of undiagnosed DM patients in 2013 

was 175 million out of 382 DM sufferers [7], while 

0.6% or about 1 million people aged over 15 years 

who felt symptoms of DM but had not yet been 

diagnosed with certainty were recorded in Indonesia in 

the same year [10]. Padros et al stated that one of the 

contributors to the increased prevalence of DM is the 

5-10% total prediabetes population each year [9]. 

According to the data at Cipto Mangun Kusumo 

Hospital in Jakarta, 54% of people with DM have 

experienced retinopathy or proteinuria complications 

when they arrive at the hospital. This shows that there 

is a lack of integrated services involving many 

disciplines. 

The improvement of public health services must be 

done to compensate for the high number of DM 

sufferers today [14]. Controlling risk factors in both 

key populations and at-risk populations is one way to 

prevent this increase in prevalence [15]. Alaqeel 

believes that this can be prevented by developing an 

early detection program for DM so that the number of 

DM sufferers can be controlled [16]. In this digital era, 

one form of intervention that can be done is the 

approach through digital media, which is currently 

popular with the public, namely smartphones [17]. The 

development of a DM early detection application on 

Android to help people know their risk for being 

infected by DM is now in progress [18]. However, in 

the process of its development, some updates are still 

needed so that the application can be used by all levels 

of society.  

2. MATERIALS AND METHOD 

2.1. Design 

This research uses the Research and Development 

method. Broadly speaking, this method is divided into 

two major parts, namely product design and the 

product of Android application itself. For the first 

year, the RnD method is focusing on the product 

design, while the second year is focusing on testing the 

product design to the targets. The procedure of this 

study adapted Sugiyono's development model [19] 

with a few modifications, which are illustrated in 

Figure 1. 

Broadly speaking, the steps of this study are 

divided into 3 macro stages, namely the preliminary 

study stage, the development stage, and the trial stage. 

In the preliminary study, a literature review was 

conducted to identify the need for an android 

application for DM disease services, then a data 

analysis was performed. At the development stage, the 

researcher designs the application, and the 

development is then validated by media and material 

experts. Meanwhile, the implementation of the android 

application to the research subjects is carried out at the 

trial stage, and ultimately the results will be measured. 

The product design chart in this study is illustrated in 

Figure 2. 

The review of the application system used for DM 

disease interactive services is made using the Android 

operating system and is designed for smartphones. 

This application can run on android API level 8 

(Android 2.2 Froyo) to API level 19 (Android 4.4 

KitKat). Specifically, the software that is used to 

develop the Android application for early detection of 

DM disease is CorelDraw X6 and Adobe Flash 

Professional CS6. 

2.2. Population and Study Setting 

The product development trial was conducted at 

the Public Health Center (PUSKESMAS/Pusat 

Kesehatan Masyarakat) in Janti, Malang, on the 

visitors aged 45-54 years in June 2019. Previously, a 

small group trial was conducted on 10 randomly 

selected people. The sampling technique in this study 

uses quota sampling, with a minimum sample size of 

30. This is due to the limited research time. 

2.3. Data Collection  
2.3.1. The Collection of Validation Data 

Product design validation is a stage carried out by 

experts to provide an assessment of the product. Each 

expert was asked to rate the design so that the 

weaknesses and strengths could be further identified. 

The experts in question consisted of IT experts and 

content experts. In the design validation process, the 

instruments needed are in the form of a questionnaire 

containing a number of close-ended questions where 

answers to the questions are provided. The 

measurement scale used as a reference is the Likert 

scale. Then, the experts will provide answers by 

crossing (X) on the answer they think as appropriate. 

2.3.2. The Collection of Trial Data 

The trial instrument is a questionnaire. The 

questionnairre consists of a set of questions regarding 

the usage of the android application to detect DM 

disease, and whether or not they fulfill the users 

expectations.  

2.4. Data Analysis 
2.4.1. Experts Validation 

The assessment by the experts are adjusted to the 

appropriate numbers. The range of the score is as 

follows:  

a = Very suitable 

b = Suitable 

c = Suitable enough 
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d = Unsuitable 

The next assessment score is based on the analysis 

using a simple descriptive quantitative analysis, which 

is the calculation of percentage. The scoring category 

refers to the category of assessment:  

76 – 100%  = Very worthy  

51 – 75%  = Worthy  

26 – 50%  = Worthy enough  

0– 25%   = Not worthy 

2.4.2. Trial  

The test data analysis technique used is a simple 

descriptive data analysis technique, which is 

percentage. The value obtained from each indicator, 

i.e. the total value of each indicator, is calculated by 

the maximum amount and multiplied by 100%, more 

details can be seen in the calculation below. 

 

 

Notes:  

P = Percentage  

f  = the frequency that is being sought or the score 

obtained 

N = Number of cases or maximum score 

Furthermore, based on the percentage value, the 

results of user responses are determined, referring to 

the categories according to Khabibah (2006) in 

Wulandari and Waryanto (2012), namely: 

85% ≥ responds     = Very positive  (very high)  

70% ≤ responds < 85%   = Positive (high)  

50% ≤ responds < 70%   = Negative (low)  

responds < 50%    = Very negative (Very low) 

3. ETHICAL ASPECTS 

Written informed consent was given to all 

participants. The study was approved by the Local 

Ethics Committees at Universitas Brawijaya Malang, 

Indonesia. 

4. RESULTS 

4.1. The Frequency Distribution of 

Respondents 

4.1.1. The Frequency Distribution of 

Respondents based on Ages 

The respondents of this study have an age range of 

30-79 years. The age group with the highest number of 

respondents is the age group of 50-59 years and 60-69 

years with a percentage of 35% each. Meanwhile, the 

lowest age group is 70-79 years, which is 5%. For 

further information, see Table 1.  

Table 1. The Frequency Distribution of Respondents 

based on Ages  

Age Group n % 

30-39 4 10 

40-49 6 15 

50-59 14 35 

60-69 14 35 

70-79 2 5 

Total 40 100 

4.1.2. The Frequency Distribution of 

Respondents based on Genders 

There were more female respondents in this study 

than male respondents. The percentage of female 

respondents was 80%, while male respondents were 

20%. A clearer description of the frequency 

distribution of respondents by sex can be seen in Table 

2. 

Table 2. The Frequency Distribution of Respondents 

based on Genders 

Sex n % 

Male 8 20 

Female 32 80 

Total 40 100 

4.1.3. The Frequency Distribution of 

Respondents based on Employment Status  

As many as 58% of respondents in this study were 

workers, and 43% of respondents did not work. A 

clearer description of the frequency distribution of 

respondents based on employment status can be seen 

in Table 3. 

Table 3. The Frequency Distribution of Respondents 

based on Occupations  

Employment Status n % 

Employed 17 43 

Unemployed 23 58 

Total 40 100 

4.1.4. The Frequency Distribution of 

Respondents based on Level of Education  

Based on the results of the study listed in Table 4 

regarding the frequency distribution of respondents 

based on their level of education, it is known that 40% 

of respondents have an equivalent level of junior high 

school. Whereas respondents who are in University 

level were 10%, and respondents who have an 

elementary and high school education level were 25% 

each. 
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Table 4. The Frequency Distribution of Respondents 

based on Level of Education 

Education Level n % 

Elementary 10 25 

Secondary 16 40 

High School 10 25 

University 4 10 

Total 40 100 

4.2. User Evaluation Result 

4.2.1. The Trial Result of the Small Group 

(Non DM) 

Based on the results of the analysis in small 

groups, it is known that 74% of the respondents stated 

that this application is clear, easy, and suitable for use 

while 25% of the respondents stated that this 

application is very clear, very easy and very suitable 

for use. The results of the small group trial 

questionnaire can be seen in Table 5. 

Table 5. The Trial Result of the Small Group (Non 

DM) 

Category n % 

Very Clear 2 25 

Clear 7 74 

Unclear 1 1 

Very Unclear 0 0 

Total 10 100 

4.2.2.  The Trial Result of the Target Group 

Based on the analysis of the target group, 77% of 

the respondents stated that this application was clear, 

easy and appropriate to use, while 17% of respondents 

stated that this application was very clear, very easy 

and very suitable for use. The results of the target 

group trial questionnaire can be seen in Table 6. 

Table 6. The Trial Result of the Target Group 

Category n % 

Very clear 5 17 

Clear 23 77 

Unclear 2 6 

Very Unclear 0 0 

Total 30 100 

4.2.3. Overall Evaluation Results 

Based on the table above, 78% of the respondents 

stated that this application was clear, easy, and suitable 

for use, while 19% of respondents stated that this 

application was very clear, very easy, and very 

suitable for use. The results of the target group trial 

questionnaire can be seen in Table 7. 

 

 

Table 7. Overall Evaluation Results 

Category n % 

Very Clear 8 19 

Clear 31 78 

Unclear 2 5 

Very Unclear 0 0 

Total 40 100 

5. DISCUSSION 

In product trials related to the aspects of 

appearance, content, usefulness, and convenience, the 

results showed that the majority of the respondents 

rated this application as clear, easy, and suitable for 

use as an early detection tool for DM. This application 

is considered as an appropriate application to be used 

by various groups of people of different ages, genders, 

employment status, and education levels. This shows 

that the DM early detection application can be used by 

users with various backgrounds. 

Demographic factors are very influential in the 

success of product output, because this product, which 

was developed on a smartphone, plays an important 

role in educating its users, as well as recording data to 

find out how much the user is at risk of DM [20]. 

Therefore, to find out how much the ability of this 

application to provide accurate and meaningful 

information to users, it is necessary to validate before 

testing the target [21]. One aspect that is needed to 

support changes in healthier lifestyles through 

smartphone applications is the available features and 

user personal factors [22]. 

Diseases' early detection applications on 

smartphone devices have now been widely developed 

[23], [24]. Among the 50,000 applications on the 

available devices, some can be downloaded and used 

at no charge [23]. One example of this innovation is 

the DM early detection application developed on the 

Android system by applying different methods and 

several tests to determine the risk factors [25]. The 

American Diabetes Association (ADA) has created an 

online calculator to calculate the DM risk of its users 

and can only be accessed through the ADA official 

website before the Android-based application is 

created, where the online calculator displays a few 

simple questions and the accumulation of answer 

points will show how many factors of risks held by 

these users [26].  

The development of early disease detection 

systems is currently mostly done on android systems 

[25], [27]. This is associated with a higher number of 

Android users than iOS system users, so the 

application range becomes wider [28]. Many things 

must be considered in developing an android 

application even though it has a broad reach [29]. 

Criteria that must be met by health applications 
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include ease and acceptance, portability, ease of 

operation, and ease of learning on existing information 

[30]. 

Fijacko et.al argues that the application design that 

must be considered by health application developers 

includes visualization, font size, and button size [25]. 

Associated with the concept of delivering messages, 

the appearance of the application is one important 

factor that must be considered. To facilitate the 

delivery of messages, a combination of elements that 

can function together is certainly very necessary [16]. 

The research that has been carried out by Teo et.al 

shows that the users of health early detection 

applications want applications that have features that 

are easy to use, easy to operate, and have social 

connectivity. Another thing to consider besides the 

appearance of the health screening application is its 

ability to securely store the user's personal information 

and medical history [31]. 

The development of this application aims to 

globally suppress the morbidity, mortality, and 

complications due to DM [32]. The increase in DM 

complications is caused by the majority of patients 

who have not been diagnosed before (by 50%, 

according to the study of Venugopal, et al.) [33]. The 

existence of this innovation is expected to provide an 

input for health policies related to non-communicable 

diseases (NCDs), especially DM [25]. Reducing health 

disparities is certainly easier to implement when 

implementing multidisciplinary interactions between 

policy strategies and digital technology [27]. This 

strategy is considered effective because it does not 

require high costs to access the health screening 

application widely [28]. In addition, the application 

has the potential to prevent the burden of chronic 

disease in the world because of its effectiveness in 

improving the degree of public health without the 

constraints of distance and time [30], [34], [35]. The 

development of early DM detection applications on 

smartphones can influence the prevention of type 2 

DM through the promotion of a healthier lifestyle and 

the special attention given to the prevention of DM 

complications [36]. Also, the application of DM early 

detection will help the public to find out how much 

risks of DM potential they have [37]. 

6. CONCLUSION 

This study found that majority of respondents 

stated that the application was clear, easy, and suitable 

to be used. The application is deemed to be worthy to 

be used by a various kinds of people in the society, no 

matter what their ages, genders, occupations, and 

education backgrounds are. 
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