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Abstract: The development of mobile health applications has gotten a lot of attention recently, 

with some researchers referring to it as the future of healthy living. These mobile health apps 

serve as an alternative to traditional health monitors. Because most smartphones at present 

come with advanced sensors and technology, they can be utilized for a variety of purposes and 

services. These apps could be used almost anywhere and at any time. Nonetheless, many people 

are unaware of this advancement due to a lack of knowledge and exposure of mhealth. The goal 

of this study is to create a mobile health software that can be utilized by Malaysian, regardless 

of their age and location. Without the presence of a doctor or medical aid, the mobile 

application allows users to track and monitor their health. Therefore, it is essential to make use 

of this new rising technology to create a mobile health application that promotes mHealth in 

Malaysia. Planning, requirement analysis, design, development, testing and maintenance, and 

documentation are the six phases of the Agile Methodology that is used to guide this study. The 

Google Android Studio is used in the design and development of the mobile application. Among 

the features of this mobile application are a body mass index (BMI) calculator, vital scans, 

nearest hospitals, and articles search. The evaluation of the mobile application is done by using 

User Acceptance Test. The results reveal that most of the participants feels that this application 

has a good usability and they feel satisfied with this application as technology is so readily 

available, creating a mobile health application system can benefit the community by giving a 

cost-effective tool for monitoring and tracking their health. 
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Introduction 

The Ministry of Health stated that in the 50 years since its independence, Malaysia has become 

a multi-ethnic country with a flourishing economy and stable government. Malaysians have 

better physical and mental well-being, as well as longer and more fruitful lives. The country's 

overall health status is a good indicator of its success. Malaysians can lead productive and 

meaningful lives if they have good health (Ministry et al., 2015). Overall, good health promotes 

economic development and social cohesiveness. As information technology (IT) continues to 

evolve, the Malaysian government has attempted to integrate mobile health (mHealth) into 

medical procedures. However, the level of widespread knowledge in society about the initiative 

can reveal its success or failure. 

 

Background 

 

Problem Statements 

Based on research in (Johnson et al., 2020), rural people and B40 people (B40 is the base group 

that earns less than RM4,000 in monthly household income) have fewer information and 

exposures on mHealth. Moreover, the millennials (those aged 39 and up) were more aware of 

the term mHealth and were more willing to use it as a tool for health management.  

 

The other obstacle in Malaysia's implementation of mHealth is that people are not ready to 

adapt and accept this technology, as they need clinical guidance to carry out the proposal. 

Although most individuals have their internet-connected smartphones, they do not have the 

skills and experience to utilize all the mHealth features. Furthermore, not everyone has enough 

digital knowledge to participate in mHealth activities (Alpay et al., 2009). This also contributes 

to more challenges in achieving these objectives.  

 

Besides, most Malaysian citizen has lacked the motivation in using mHealth. Despite of having 

awareness on taking care of their health, Malaysian have low motivation of using the mHealth. 

According to research in (Shibuta et al., 2017), acceptance to these technologies is not always 

easy, even though various technological solutions exist to empower them to better self-manage. 

 

Objectives 

The objectives of the study are: 

1. To study and identify the requirements and development techniques for the mobile 

application to work efficiently. 

2. To design and develop a mobile application to help Malaysian citizens to manage their 

health, especially for those with heart-related diseases. 

3. To evaluate the user perception towards the mobile application through User Acceptance 

Test. 

 

Literature Review 

This section provides a clearer insight into what this mobile application can perform. It also 

discusses mobile technology and mHealth in general, their applications, and how Malaysians 

might profit from them. Finally, given all the connected work examined, there is a sense of 

direction and inspiration to begin developing the research project. 
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Mobile Technology 

Mobile Technology (MT) is a small/medium-sized electronics firm that has experienced 

tremendous success (Krishnamurthy, 2019) and rapid growth in recent years. Its creative items 

are sold in a wide range of countries around the world.  

 

The term "tech that follows a user everywhere" is used to characterize mobile technology as 

"mobile communication devices, computer devices and the networking techniques that connect 

all of them" (IBM, 2020). Nowadays, internet-enabled devices such as smartphones, tablets, 

and watches define mobile technology. These are the latest addition to a wide range of 

technology including two-way payers, notebook computers, mobile phones, Global Positioning 

System (GPS) navigation systems, and many more.  

 

Wireless technology allows two or more entities to communicate over distances without using 

wires or cables. This includes RF and IR communications (Krishnamurthy, 2019). Mobile 

gadgets have become an integral part of millions of people's daily lives. Web-enabled gadgets 

such as smartphones and tablets have developed into indispensable instruments for 

communication, information, and entertainment on a global scale. In 2021, the number of 

unique mobile internet users will reach 4.32 billion, suggesting that more than 90% of the 

world's internet population will access the internet via a mobile device (Ceci, 2022). 

 

mHealth 

According to the (World et al., 2011), there is no standard definition for mHealth apps. 

However, after surveying the Global Observatory for eHealth in 2009, the organization 

developed a complete definition of mHealth in general, which has remained the accepted 

definition to this day. (Istepanian et al., 2017) defined mHealth as "developing mobile 

communications and network technologies for healthcare." As for (Torgan, 2009) they defined 

mHealth as "the delivery of healthcare services using mobile communication devices." 

 

mHealth applications are referred to as mobile apps that support medical treatment and practices 

in the public health sector using smartphones, patient monitoring, person-based digital helpers 

(PDAs) (ALsswey et al., 2018). MHealth apps are any health and fitness software that works 

with intelligent wearables, fitness trackers, smartphone platforms. Health magazines with 

mobile interfaces are also called as mHealth applications. Apps for scheduling doctor's 

appointments, patient monitoring, and connected apps that serve as the interface for health 

devices are all examples of mHealth applications (Atman, 2019).  

 

Moreover, mHealth is a technology for transmitting health information to enhance health 

outcomes using text messaging, mobile apps, and phone calls. mHealth provides patients with 

simplicity, efficiency, and effectiveness due to its ability to interact swiftly (Kruse et al., 2019). 

 

Mobile Cloud Computing 

Mobile cloud computing is a technology that enables users to remotely access their cloud using 

a smartphone with internet connectivity. Mobile cloud computing is also defined as a 

combination of mobile computing, cloud computing, and wireless networks that work together 

to deliver plentiful computational resources to mobile users, network operators, and cloud 

computing providers. Mobile Cloud Computing is intended to enable the execution of rich 

mobile apps on a variety of mobile devices. Data processing and storage outside of mobile 

devices are carried out under this technique (GeeksforGeeks, 2020).  



 
 

 

 

167 

 

Volume: 7 Issues: 46 [July, 2022] Special Issues pp. 164 - 175 

Journal of Islamic, Social, Economics and Development (JISED) 

eISSN: 0128-1755 

Journal website: www.jised.com 

DOI: 10.55573/JISED.074618 

 

 

 

Consequently, the user has unrestricted access to the data via mobile cloud computing. 

According to research in (Yellin, 2020), mobile cloud computing is the use of cloud computing 

to bring applications to mobile devices. These mobile apps may be supplied remotely by using 

speed, adaptability, and development tools. Mobile cloud apps may be quickly set up or 

changed using cloud services. They can be transferred to a variety of devices with different 

operating systems, processing duties, and data storage capacity. As a result, users can use apps 

that would not be supported otherwise. 

 

Photoplethysmography  

Photoplethysmography (PPG) is a straightforward optical technique for detecting volumetric 

changes in blood in peripheral circulation. It is a low-cost, non-invasive technology for taking 

measurements on the skin's surface (Cheriyedath, 2022). Sensor development and physiological 

measures, improved signal processing, cardiovascular assessment, and a wide range of 

therapeutic applications have all seen a tremendous increase in research and development 

activity in PPG around the world. The ease with which PPG signals can be acquired has boosted 

PPG sensor appeal in recent years, particularly in the realm of wearable devices and digital 

health systems. Furthermore, current optical component improvements allow for extreme 

downsizing of such sensors. Signal processing advances, such as machine learning and artificial 

intelligence, have also opened fascinating new vistas for PPG-based medical diagnostics. 

 

In addition, the PPG signal is responsive to changes in blood volume rather than blood vessel 

pressure because the degree of optical absorption or reflection is dependent on the amount of 

blood present in the optical path (Kyriacou & Chatterjee, 2022). In other words, PPG creates a 

PPG signal by recording the amount of blood in the sensor coverage area using a photoelectric 

technique, whether transmissive or reflecting. The sensor covers both veins and arteries, as well 

as many capillaries. As a result, the PPG signal is a complex mix of blood flow in the veins and 

arteries of the cardiovascular circulation system. A raw PPG signal usually includes both 

pulsatile and non-pulsatile blood volume. 

 

Methodology 

Implementation of agile project management (PM) approaches is one of the leading trends in 

the reorganization of the software development process (Rasnacis & Berzisa, 2016). It consists 

six phases: planning, requirement analysis, system design, development phase, system testing, 

and documentation. The requirement analysis phase achieved goal number one, which is to 

study and identify the requirements for the application development. The system design phase 

has met objective 2 which is to design and develop a mobile application with health functions, 

and the system testing phase has encountered objective 3 (to evaluate the efficiency of the 

application through User Acceptance Test and gain feedback from users. 

 

Planning 

The first stage in any development phase is to create a high-level strategy that identifies the 

present problem that is causing the proposed project and the aim for this suggested application. 

During the planning phase, requirements are defined to achieve the project's aim. The outcomes 

of this phase are the problem statement, purpose, scope, and significance of the proposed study. 

 

Requirement Analysis 

During the second phase, requirement analysis, activities such as gathering all requirements, 

resources, and information were included. In this phase, a survey is conducted, articles and 

journals related to mHealth, mobile applications, and mobile cloud computing are searched. The 
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problem description, study aims, scope, and importance are explained by analyzing all the needs 

and data acquired. As a result, the first research objective is met, which is to establish the 

project's requirements and development technique. 

 

Design 

It is vital to first plan the design with a storyboard before creating the system. In this phase, the 

system functions and features are carefully designed to ensure that the process is on the correct 

track and follows the purpose of the project. 

 

Development 

After all the requirements have been identified, the project process will move on to the next 

step, which is the development phase. System development is the process of translation from 

the design phase to the real-time implementation of all the detailed design documents. The 

mobile application is written in Java language using the Android Studio software. In addition, 

the mobile application also implemented the Google Firebase as its primary storage. 

 

Testing 

Software testing is essential for ensuring that the application meets the project's needs. This 

phase comprises user acceptability testing to determine the intended user's acceptance of the 

program. Actual software users test the software during UAT to ensure that it can perform 

required tasks in real-world scenarios and according to specifications. Furthermore, every issue 

or error that occurs during development is then detected to improve application functionality 

and performance. Patients, doctors, and even regular Malaysian citizen are the intended users. 

 

Maintenance and Documentation 

The system is maintained and documented throughout the last stage of Agile methodology. 

Certain maintenance activities such as condition monitoring, bug fixing, and error detection are 

involved in ensuring that the application meets user requirements and project targets. The whole 

project development process will also be included in the documentation phase.  

 

Development 

The design and development of mHealth application (iSayHeart) are based on the Flowchart 

(Fig.1) and Use Case Diagram (Fig.2). During the development phase, the mobile application 

code is written in Java using Android Studio. To meet the project's goal, the system application, 

and Application Programming Interface (API) such as Google Places and News Retrofit were 

also integrated. Other features, such as vital signs and updating the user's profile, were also 

included in the app.  
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Flowchart 

Figure 1 shows the flowchart for the iSayHeart mobile application. The flow begins with users’ 

registration and continues with the login process. If the individual is a registered user, the user 

will be able to view and use all of the health programs available in the application. The process 

concluded with the registered user signing out. 

 

 

 
 

Figure 1: Flowchart 
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Use Case Diagram 

Figure 2 represents the Use Case Diagram of the project, which is a useful technique for 

identifying, clarifying, and organizing system requirements. It describes how a user uses a 

system to accomplish a particular goal. Use cases help to ensure that the correct system is 

developed by capturing the requirements from the user's point of view. 

 

 

 

Figure 2: Use Case Diagram 

 

The Application 

Generally, iSayHeart is a prototype of a mobile app that can be used to monitors users' health. 

The mobile application comes with various functions including individual heart rate monitor 

and BMI calculator. This application also has a function that allow user to search and read for 

information regarding health. User also can find the nearest hospitals and medical facilities 

using this application. In addition, software prototyping is a common method of demonstrating 

software requirements to users so that they can provide additional feedback and suggestions 

based on their interactions with the prototype. The primary integrated development 

environment (IDE) tool used was Android Studio. Additionally, the Firebase development 

platform was utilized to simplify essential functions such as user authentication and data 

storage. The selected interface of the main use case, which is the main home screen for the 

mobile application is shown in Figure. 3. 
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Figure 3: Home screen interface of iSayHeart 

 

Evaluation using User Acceptance Test (UAT) 

User Acceptance Test (UAT) is critical because it demonstrates that critical business operations 

are working in a manner that is appropriate for real-world conditions and usage (Stardust et al., 

2022). In total, 100 users become participants in this study. Firstly, the users were asked to 

download the iSayHeart application using the link provided in the Google Drive for them to 

explore the application. After that, they were given the UAT questionnaire that contains survey 

about users’ perceived usability and perceived satisfaction when using the system.  

 

The responses of every item in the UAT are in five Likert Scale, which are Strongly Disagree 

(1), Not Agree (2), Not Sure (3), Agree (4), and Strongly Agree (5). Section A: Demographic 

Information, Section B: Perceived Usability, and Section C: Perceived User Satisfaction are the 

three major sections of the UAT. In the following sub-sections, all the responses were addressed 

in depth. 

 

Section A: Demographic Analysis 

 

Table 1: (Age). 

Age <21 21-25 26-30 31-35 36-40 >40 

Percentage (%) 9 36 3 5 8 39 

 

Table 2: Types of residencies. 

Types of residencies Urban area Rural area 

Percentages (%) 38 62 

 

The demographic data were gathered to find out about the user's age and type of geographic 

area. The age of respondents participated in system testing is shown in Fig. 4. It can be seen 

that 9% out of 100 respondents were below the age of 21, 36% were between the ages of 21 

and 25, 3% were between the ages of 26 and 30, 5% were between the ages of 31 and 35, 8% 

were between the ages of 36 and 40, while 39% were beyond the age of 40. We can deduce that 

the mobile application users consist of divergent age groups. 
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Figure 4: Age 

 

Section B: Perceived Usability 

 

Table 3: Perceived Usability 

Section B: Perceived Usability Percentage (%) 

1 2 3 4 5 

1. I found that the mobile application objective is clear for me.   5 40 55 

2. I found it is very useful for this mobile application to be used in 

many types of residency areas. 

 1 6 37 56 

3. I think that I would need the support of a technical person to be 

able to use this mobile application. 

12 14 22 28 24 

4. I found the mobile application system was complex or 

complicated. 

20 30 24 11 15 

5. I found the various functions on the mobile application were well 

integrated. 

  6 50 44 

6. I thought there was too much inconsistency in this mobile 

application system. 

11 22 35 20 12 

7. I would imagine that most people would learn to use this mobile 

application very quickly. 

 2 10 36 52 

8. I think it is easy to access from one page to another page in the 

system. 

 1 7 44 48 

9. I felt very confident using the mobile application   6 45 49 

10. I needed to learn a lot of things before I could get going with this 

mobile application. 

13 20 20 29 18 

 

The respondents were also asked questions about perceived usability dimension to determine 

the anticipated benefits of utilizing this mobile application. 56 per cent of respondents strongly 

agreed that the iSayHeart mobile application is relevant to be used in different geographic areas 

(Fig. 5). The major function of this mobile application does not require a high-speed internet 

connection to operate well as some regions, particularly rural areas might have a poor and 

unstable internet connection. In addition, despite 22% of respondents disagreeing with the 

notion of having too much inconsistency on the website, it is shown that 35% of the respondents 

were also uncertain about the inconsistency of the mobile application. 
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Figure 5. Perceived Usability 

 

Section C: Perceived User Satisfaction 

 

Table 4: Perceived User Satisfaction. 

Section C: Perceived User Satisfaction Percentage (%) 

1 2 3 4 5 

1. It was easy to learn to use this mobile application.  1 6 37 56 

2. I felt comfortable using this mobile application.   7 39 45 

3. It was easy to view information using this mobile application.   3 39 58 

4. This mobile application has all the functions and capabilities I 

expect it to have. 

  12 44 44 

5. The interface of this mobile application was pleasant.   10 42 48 

6. I liked the interface of this mobile application.   9 46 45 

7. I believe I could increase my productivity using this mobile 

application. 

  14 33 52 

8. The organization of information on the mobile application system 

screen was clear. 

  10 42 48 

9. Whenever I made a mistake using the mobile application, I could 

recover easily and quickly. 

 2 16 45 37 

10. Overall, I am satisfied with how easy it is to use this mobile 

application. 

  4 46 50 

11. The information was effective in helping me to complete the tasks 

and scenarios. 

  9 45 46 

12. I would recommend this mobile application to others.   6 44 50 

13. The information and instruction (e.g., create an account) provided 

in the mobile application were clear. 

  9 37 54 

14. It was simple to use this mobile application.   8 36 56 

15. Overall, I am satisfied with this mobile application.   6 37 57 
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Section C items focus on perceived user satisfaction to determine respondents' anticipated 

satisfaction from using the mobile app. As shown in Fig.6, it is found that the mobile application 

system is straightforward to use, as 56 per cent of respondents are strongly agree and 36 per 

cent agree. Fig. 6 depicts that most respondents are satisfied with the mobile application, with 

37% agreeing and 57 per cent strongly agreeing. 

 

 
Figure 6: Perceived User Satisfaction 

 

Conclusion And Future Works 

The iSayHeart mobile application is a mobile application that has been proposed and developed 

for users in Malaysia. This mobile app assists users in keeping track of their health and leading 

a healthy lifestyle. Users can have a better grasp of their vitals and maintain a healthy lifestyle 

by utilizing this mobile application. 

 

The mobile application allows any user to use the system without any restrictions. To use the 

functions and services offered in the mobile application, such as the vital scanner, the user only 

needs to create an account. Users can also choose to share their results via Telegram or email. 

Users can also make changes to their profiles and upload their photos. The system also has a 

feature that allows users to find the closest hospital to them with just one tap. Aside from that, 

this mobile application has a BMI calculator, which allows users to determine their body mass 

index by having the system calculate it for them. The user can also use this mobile application 

to search and view any articles. Even though it is a health app, users are free to search for any 

topic that they are interested. 

 

 In conclusion, the User Acceptance Test results reveal that most of the participants feels that 

iSayHeart has a good usability and they feel satisfied with this application. The information in 

the mobile app also helps the users in utilizing the system better. The researchers hope that in 

the future, all the system's limitation and flaws could be addressed, and the application will be 

improvised to increase users’ satisfaction. 
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