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Abstract 

Cardiac Rehabilitation (CR) is a critical program aimed at improving cardiovascular health and preventing 

recurrent cardiac events. In Malaysia, limited access to CR facilities hampers patient participation. The 

MyCardiacRehab mobile application was developed to address this gap by providing a user-friendly 

platform for patients recovering from cardiovascular diseases (CVDs). The application includes features 

such as patient screening, exercise prescriptions, educational resources, and progress tracking. This study 

utilised a seven-phase methodology, including Identification, Design, Development, Prototyping, Testing, 

Deployment, and Maintenance. A survey was conducted with patients attending post-PCI (Percutaneous 

Coronary Intervention) and cardiac rehab clinics to evaluate the application effectiveness. To make sure 

the application satisfies the preferences and expectations of the target users, usability testing and user 

feedback gathering were done in the Pusat Perubatan UITM Sungai Buloh. Results showed that 48.1% of 

users found the app easy to use, 46.9% rated their experience as excellent, and 35.5% could easily navigate 

the app to find the necessary information. These findings highlight the potential of mobile technology to 

enhance patient engagement and outcomes in cardiac rehabilitation. MyCardiacRehab demonstrates the 

viability of mobile applications as effective tools in healthcare, offering a promising solution to improve 

accessibility and convenience for cardiac patients. 
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Introduction  

Cardiac rehabilitation (CR) plays a crucial role in the management and recovery of individuals with 

cardiovascular conditions, combining exercise training, education, and counselling to enhance both 

physical and psychological well-being [1–5]. Despite its proven benefits, the accessibility and effectiveness of 

CR are often limited by logistical, financial, and geographical barriers. In Malaysia, for instance, there are 

fewer than ten CR centers, posing significant challenges for patients who must travel to these facilities, 

particularly those with mobility issues or residing in remote areas [6–8] . Additionally, the cost associated 

with center-based CR can be prohibitive for many patients, further limiting their ability to participate in 

these life-saving programs [8]. 

To address these limitations, alternative approaches to cardiac rehabilitation have been explored, 

particularly home-based and mobile interventions that leverage technology to deliver rehabilitation 

services remotely [1].  These interventions, which include mobile applications and telecommunication-

based methods, offer patients the flexibility to engage in CR from the comfort of their own homes, thus 

eliminating the need for travel and reducing financial burdens [1]. The growing interest in these alternatives 

is supported by research demonstrating their effectiveness in improving clinical outcomes, exercise 

capacity, quality of life, and adherence to healthy lifestyle behaviours [1,9]. 

Moreover, mobile applications have been identified as a promising tool in delivering personalised and 

tailored rehabilitation plans, providing individualised care and support that center-based programs may 

not offer. However, the clinical application of such intelligent mobile applications remains relatively 

immature, necessitating further studies to validate their practicability and reliability [10]. Nonetheless, 

mobile and home-based CR programs have been shown to be effective, particularly for elderly patients who 

may decline conventional rehabilitation, offering a safe and convenient option [11]. These programs also 

compare favourably with center-based CR in terms of improving functional capacity and hemodynamic 

parameters in heart failure patients [12]. 

Telerehabilitation, including mobile application-guided CR, has emerged as a superior alternative to 

conventional rehabilitation, particularly for patients with conditions such as atrial fibrillation [12]. 

Comparative assessments suggest that telerehabilitation programs, whether home-based or center-based, 

can be equally effective in improving clinical outcomes and quality of life [12,13]. Studies further highlight the 

efficacy, feasibility, adherence, and cost-effectiveness of mHealth telerehabilitation programs, especially for 

low-risk cardiac patients [13]. 

Overall, the integration of technology and remote delivery methods into CR represents a significant 

innovation in the field, with the potential to revolutionize cardiac rehabilitation by making it more 

accessible, cost-effective, and patient-centered. As mobile application-guided home-based CR programs 

continue to evolve, they offer a viable and effective alternative to traditional, center-based rehabilitation, 

with the promise of improving outcomes and quality of life for individuals with cardiovascular conditions. 

Methodology 

This study proposes a strategy for developing an intelligent mobile application for home-based cardiac 

rehabilitation. The Mobile Application Development Life Cycle (MADLC) is followed in designing and 
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developing the mobile application. This approach ensures that the application meets the desired 

functionality, quality, and user satisfaction.  

 

Figure 1: MADLC phases diagram. 
 

The Mobile Application Development Lifecycle (MADLC) is a framework for developing mobile applications. 

It consists of seven main phases which are identification, design, development, prototyping, testing, 

deployment, and maintenance [14] as shown in Figure 1 above. MADLC provides a structured approach to 

the development process, ensuring that all necessary steps are followed and that the application meets the 

required standards. MADLC helps in the production of the application by providing a systematic and 

organised approach to development. It ensures that all necessary steps are followed, reducing the risk of 

missing important aspects of the development process. MADLC also allows for better collaboration between 

different stakeholders involved in the development process. By following MADLC, developers can create 

high-quality applications that meet user requirements and expectations [15]. Additionally, MADLC provides 

a framework for educating new developers and summarising best practices and methods for mobile 

application development[16] . 

 

The first phase is the identification phase, which involves understanding the requirements and goals of the 

application. In this phase, we conduct interviews with the experts to better understand the features of the 

application. Second, there are design phases that focus on building the user interface and the overall 

architecture of the application. This also involves designing the application to make it easy to use.  Next is 

the development phase, which is the third phase that encompasses the concrete coding and implementation 

of the application. JavaScript is used as the primary programming language, complemented by the Ionic 

Framework as the chosen framework for constructing the mobile application while the backend is 

developed using the NestJS framework. Fourth is the prototyping phase which involves creating a working 

prototype to gather feedback and make improvements. The prototyping process is monitored so any issues 

that arise can be addressed.  Then there is the testing phase, where the application will go through an 

evaluation of its functionalities, performance, and security.  The quality standards of the application must 

be assured before it is released to end-users. The sixth stage of the MADLC, deployment, entails making the 

application accessible to users across a range of platforms. Lastly, there is the maintenance stage, which is 

the most essential to the continuous improvement and support of the application. This stage includes 

addressing user feedback, fixing bugs, and rolling out updates to enhance the security and efficiency of the 

mobile application. Upkeep guarantees the application's durability and applicability in the ever-changing 

mobile market.  

 

MyCardiacRehab Mobile Application and Results 

The development of the MyCardiacRehab mobile application for cardiac rehabilitation is intended to enable 

people recovering from cardiovascular disease to play a more active part in their health journey. With 

features designed to specifically meet the needs of cardiac patients, MyCardiacRehab provides a user-
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friendly interface. These features include screening of the patient, baseline measurements, pre-exercise 

evaluation, individualised exercise prescription, educational resources, clinic visits, reminders, and 

progress tracking. Figure 2 shows the user interfaces of the MyCardiacRehab mobile application. 

 

 

Figure 2: MyCardiacRehab mobile application user interfaces. 

 

The mobile application is built in Malay, the most widely spoken language in Malaysia. The user flow of the 

application begins with the login page, where patients must log in before proceeding to the following page. 

Patients are sent to the main page after successfully logging in to the programme. Numerous features are 

available on the main page, including the ability to manage the user profile, diagnose using parameters, 

schedule a doctor's appointment for counselling, receive health and wellness education, participate in 

exercise rehabilitation programme and monitor exercise achievement records from the beginning to the 

end of the eight-week programme. The exercise page customizes an exercise programme for each patient, 

based on patient profiles input by the user in the app's diagnostic area. Each patient will follow a unique 

fitness programme designed to suit their specific needs.  The risk assessment must be performed 

before performing the activity to ensure that the patient is in excellent health. The application also provides 

educational modules for the patient, as this feature is part of the cardiac rehabilitation programme. Other 

features in the system allow you to update your user profile, diagnose a patient's health, schedule an 

appointment, read a health-related article while conducting exercise, and check the patient's achievement 

while completing an exercise assignment in cardiac rehabilitation programmes. 

After the development phase, we conducted a system usability test with patients at Pusat Perubatan UiTM 

Sungai Buloh. During this phase, we distributed a comprehensive survey to gather feedback from the 

participants. A total of 81 patients participated in the survey, which was adapted from the usability 

guidelines provided by Usability.gov. These guidelines offer a well-structured and user-friendly framework 

for creating surveys suitable for patients. Before distribution, we conducted pilot testing to ensure the 

survey was appropriate for patient use. 

The inclusion criteria for participation include patients aged 18 years and above, those attending the post-

PCI clinic, patients from the cardiac clinic program, Android users only, and patients with heart disease. The 

exclusion criterion was the inability to use a smartphone independently. The respondents were patients 

enrolled in the rehab center after undergoing post-PCI (Percutaneous Coronary Intervention) treatment. 

The survey was administered to participants who agreed to complete it after using the application, without 

a formal sample size calculation or random sampling. Patient consent was respectfully secured through the 

completion of consent forms.  
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Figure 3 showcases the first question from the questionnaire. As expected, a significant portion of our 

patient’s expressed neutrality towards the ease of using the system, primarily due to its novelty as a new 

application. There are 39 individuals who either agreed or strongly agreed that the application facilitated 

their rehabilitation process with ease. This positive sentiment underscores the potential of our application 

to effectively support our patients in their journey to recovery. On the other hand, 24 out of the 81 

respondents remained in a neutral stance regarding the ease of using the application. This observation is 

quite understandable, considering the learning curve associated with any new technology. Nonetheless, it's 

worth noting that 18 out of the 81 respondents disagreed or strongly disagreed with the notion that the 

application was easy to use. The feedback provides valuable insights into areas that require improvement 

and optimization to enhance the overall user experience. 

 

 

Figure 3: Question 1 from the Questionnaires 

 

In Figure 4, we examine the second question presented in the questionnaires, which pertains to the patients' 

familiarity with their location within the application. Among the 81 respondents, a noteworthy majority, 

comprising 38 individuals, expressed agreement or strong agreement in their confidence about discerning 

their position within MyCardiacRehab. Conversely, a smaller fraction of the respondents, totalling 22, 

concurred with the statement, while an equally significant subset, consisting of 21 respondents, expressed 

disagreement with the notion of knowing their whereabouts within the application. This data underscores 

the varying degrees of user familiarity with the app's navigation and highlights the potential areas for 

improvement in user experience and interface design.  

 

Figure 4:  Question 2 from the Questionnaires 
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As illustrated in Figure 5, a substantial portion of the user base, comprising 32 out of the total 81 

respondents, either expressed strong agreement or agreement concerning their experience using the 

application. Contrary to this, 28 out of the 81 respondents assumed a neutral stance in their appraisal of 

the application's functionality, neither favouring nor opposing it. In contrast, a smaller segment, 

encompassing 21 respondents, registered their dissenting opinion regarding the application's 

performance. 

 

 

Figure 5: Question 3 from the Questionnaires 

 

The survey also gathered user feedback on potential future improvements. Users provided valuable 

insights, particularly on enhancing the user experience. Suggestions included refining the user interface by 

renaming features and buttons to make it easier for patients to navigate the application. These feedback 

points highlight a limitation in the current user interface and experience. Moving forward, these insights 

will guide us in optimizing the application to create a more intuitive and user-friendly experience. 

In summary, the survey results reveal a promising level of user satisfaction, albeit with some room for 

enhancement, especially for those who found the application less user-friendly. These findings will 

undoubtedly guide the study in refining and further enhancing our application's usability to better serve 

our patients' needs.  

 

Discussion 

The development and implementation of the MyCardiacRehab mobile application reflect a significant step 

forward in the field of cardiac rehabilitation (CR), particularly in addressing the accessibility and 

engagement challenges associated with traditional centre-based CR programs. The integration of mobile 

technology into CR, as demonstrated by this application, holds the potential to revolutionize the way 

rehabilitation services are delivered, making them more accessible, cost-effective, and tailored to individual 

patient needs. 

 

One of the key findings from the usability testing and patient feedback was the ease of use of the 

MyCardiacRehab application, with 48.1% of users finding the application easy to navigate and 46.9% rating 

their overall experience as excellent. While these figures suggest some alignment with the growing body of 

evidence that mobile applications can enhance patient engagement by providing flexible, on-demand access 

to rehabilitation resources, they also highlight the need for further improvements. Specifically, better user 

guidance and interface enhancements are necessary to improve navigation and overall user experience.  
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The survey results indicate a mixed response to the application's functionality, with some users finding it 

challenging to locate specific information or follow the exercise modules. This is consistent with previous 

studies that emphasize the importance of user-friendly design in mobile health applications, especially for 

populations that may be less tech-savvy, such as elderly cardiac patients. The usability concern also has to 

be addressed and is critical for maximizing the application's effectiveness and ensuring it meets the needs 

of all users, regardless of their technical proficiency. 

 

Moreover, the study's methodology, which adhered to the Mobile Application Development Life Cycle 

(MADLC), provided a structured approach to the application's development, ensuring that all necessary 

steps were followed to meet user requirements and maintain high-quality standards. The inclusion of 

iterative testing and feedback gathering further supported the app's refinement, demonstrating the 

importance of involving end-users in the development process to create a product that truly serves its 

intended purpose. 

 

Furthermore, the broader implications of this study extend beyond the MyCardiacRehab application itself, 

as it contributes to the ongoing discourse on the role of mobile health (mHealth) technologies in healthcare. 

The findings reinforce the potential of mobile applications to serve as supplementary tools in healthcare 

interventions, particularly in enhancing the accessibility and efficiency of CR programs. However, the study 

also underscores the need for continued research and development to address the challenges of user 

adoption and to validate the long-term effectiveness of such technologies in diverse patient populations. 

 

In conclusion, while the MyCardiacRehab application presents a promising innovation in the field of cardiac 

rehabilitation, its success hinges on continuous improvements based on user feedback and rigorous testing. 

The study's outcomes highlight both the potential and the challenges of integrating mobile technology into 

CR, offering valuable insights for future developments in mHealth solutions aimed at improving patient 

outcomes in cardiovascular care.   

 

Conclusion 

Cardiac rehabilitation (CR) is crucial to enhancing the cardiovascular health of cardiac patients. However, 

it has been determined that two major obstacles are the low efficacy and accessibility of conventional 

centre-based CR programmes. The creation and use of mobile cardiac rehabilitation applications have been 

investigated as a potential remedy. The MyCardiacRehab mobile application addressed in this work intends 

to promote accessibility and participation in cardiac rehabilitation programmes by providing a user-

friendly interface and personalised rehabilitation features for cardiac patients. The programme encourages 

people recuperating from cardiovascular illnesses to take an active role in their health journey by providing 

screening, baseline measurements, personalised exercise prescriptions, educational materials, reminders, 

and progress monitoring. 

Mobile applications have the potential to revolutionise cardiac rehabilitation by integrating technology and 

remote delivery methods. These alternatives provide flexibility, convenience, and cost-effectiveness by 

eliminating the need for travel and lowering the financial burden associated with centre-based 

programmes. Studies have yielded encouraging results, demonstrating increases in exercise ability, quality 

of life, and adherence to healthy lifestyle habits. The proposed technique for constructing an intelligent 

mobile application adheres to the Mobile Application Development Life Cycle (MADLC) paradigm, ensuring 

a systematic and structured approach to application development. Usability testing and feedback from 

patients were collected to ensure that the application satisfies the preferences and expectations of the 

target users. According to patient feedback, 48.1% say it's easy to use, 46.9% say it's an excellent 

experience, and 35.5% say it's easy to figure out which section of the application has the information they 
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need. The other vote goes to neural, then to a disagreement. This feedback makes complete sense given the 

learning curve that comes with using any new technology. 

The findings of the research conclude the benefits of utilising mobile applications as extra instruments in 

healthcare interventions, which have the potential to revolutionise cardiac rehabilitation practices and 

improve the lives of those who suffer from cardiovascular diseases. Apart from that, mobile applications 

can enhance patient engagement, adherence, and overall results by providing more rehabilitation options 

and removing obstacles. These applications show promise for the future of cardiac rehabilitation, but 

further research and validation are required to guarantee their viability and dependability. 
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