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Preface

In the name of Allah, the Almighty who gives us the
enlightenment, the truth, the knowledge and with
regards to Prophet Muhammad (peace be upon him) for
guiding us to the straight path. We thank to Allah for
giving us guidance and strength to write this e-book.

This e-book compiles the extended abstracts that
submitted to Johor International Innovation Invention
Competition and Symposium 2024 (JI11iICasS2024), where
JIIICasS2024 is a virtual platform for all creative minds to
share and present their invention and innovation. Each
abstract gives a brief background on the innovation or
project.

We hope that this e-book will help the readers to get to
know the innovation done by the students and get some
ideas to develop future innovation products.
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Foreword Rector

Assalamualaikum warahmatullahi Wabarakatuh,
Salam Sejahtera, Salam Malaysia MADANI and
Salam UiTM Dihatiku.

In the name of Allah, the Most Gracious, the Most
Merciful.

It is a great honor to welcome you to the Johor
International Innovation, Invention, Competition, and
Symposium 2024 (JIIICaS 2024). This event

connects various disciplines, focusing on education and engaging educators,
students, researchers, and innovators from all walks of life.

Innovation is not just about ideas; it demands perseverance, creativity, and
determination to turn those ideas into reality. The remarkable projects
showcased today highlight the dedication and spirit of all participants.
Initiatives like this not only explore new technologies but also cultivate skills
and leadership among our youth. At Universiti Teknologi MARA (UiTM) Johor
Branch, we are fully committed to fostering a dynamic culture of innovation,
promoting the commercialization of new products, and encouraging
meaningful collaborations with industry and society.

As we celebrate this event, | would like to extend my heartfelt gratitude to all
sponsors, judges, the College of Computing, Informatics and Mathematics,
UiTM Pasir Gudang Campus as the event organizer, as well as to the
researchers and participants for their hard work in making this event a
success. Let us continue striving for innovation and excellence. May the
ideas presented today inspire us and lay the groundwork for future
achievements.

Thank you.

Associate Professor Dr. Saunah Zainon
Rector

Universiti Teknologi MARA (UiTM)
Johor Branch
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CARDIOVASCULAR e-HEALTH INTERVENTIONS FOR PATIENTS WITH
METABOLIC SYNDROME
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Maryam Hannah Daud?,
! Faculty of Health Sciences, Asia Metropolitan University, Bandar Baru Seri Alam,
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ABSTRACT

Background: The prevalence of Metabolic Syndrome (MetS) and the associated
cardiovascular (CV) risk factors in the Malaysian population has escalated over the
past decades. This has resulted in the rising CV morbidity and mortality including in
the younger age groups. Exponential use of mobile phones unlocks the potential to
transform CV risk factors management in primary care using electronic health (e-
health) technology.

Problem Statement: Most of these apps were developed in the Western countries
and high-income Asian countries such as Japan and South Korea which might not suit
the needs of Malaysian local population. To our knowledge, there is no e-health self-
management mobile or desktop app which has been developed to suit individuals with
MetS in Malaysia.

Objectives: To develop and evaluate the EMPOWER-SUSTAIN e-Health Self-
Management Apps® for individuals with MetS in primary care.

Description of Innovation Products: The EMPOWER-SUSTAIN Mobile App®
empowers patients to take charge of their own health to prevent heart attack and stroke.
Using this desktop app, the receptionist can register a patient and the nurse can enter
check-up data which include anthropometric measurements and investigation results.
Information entered into the EMPOWER-SUSTAIN Desktop App® will sync with the
EMPOWER-SUSTAIN Mobile App®. During consultation, the doctor will use the
desktop app to check the information entered by the receptionist and the nurse and
use the mobile app to empower patients with knowledge and skills to self-manage their
conditions at home.

Conclusion: The EMPOWER-SUSTAIN Mobile and Desktop Apps® are the first
comprehensive tools developed in Malaysia, to be used by health care providers and
patients to manage multiple cardiovascular risk factors such as hypertension, diabetes,
hyperlipidemia, overweight, obesity and smoking.

Keywords: e-Health Apps, Metabolic Syndrome, Cardiovascular Risks, Healthcare
Management

1.0 INTRODUCTION

Epidemiological research from throughout the world have clearly proven that Metabolic
Syndrome (MetS) is becoming a global health problem, affecting not just the western
cultures but also Asian populations (Saklayen, 2018). In Malaysia, the prevalence of
MetS components such as obesity, dyslipidaemia, hypertension, and diabetes has
reached epidemic proportions (National Health and Morbidity Survey, 2019). MetS
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affects 25 — 44% of the adult population of Malaysia with the risk increasing with age
(Lim & Cheah, 2016). Self-management programmes are recommended in
international clinical guidelines for the management of MetS components, and they
have been related to better health outcomes (Kennedy et al., 2007). In Malaysia, self-
management tools for changing behaviour were based mainly on papers e.g. self-
management booklet (Ramli et al., 2014). Exponential use of mobile phones in middle-
income countries such as Malaysia unlocks the potential to transform paper-based
self-management booklet into an app using electronic health (e-health) technology
(Kvedar et al., 2016). However, most of these apps were developed in the Western
countries and high-income Asian countries such as Japan and South Korea
(Jamshidnezhad et al.,2019; Kim et al., 2021; Sequi-Dominguez et al., 2020) which
might not suit the needs of Malaysian local population. To our knowledge to this date,
there is no self-management desktop or mobile app which is available to cater the
needs of the Malaysian population especially for individuals with MetS.

2.0 OBJECTIVE

To develop an e-health self-management intervention consisting of mobile and
desktop apps for patients with MetS and primary care providers in the Malaysian
primary care setting.

3.0 METHODOLOGY

Content from the EMPOWER-SUSTAIN Global Cardiovascular Risks Self-
Management Booklet® was evaluated for its suitability to be included in the prototype.
Storyboard (Chen et al., 2019) and wireframe (Erguera et al., 2019) were designed.
Based on the wireframe, a mock prototype was designed to demonstrate the graphic
representations of the content and function. Using the iterative model of the software
development life cycle, a working prototype was developed based on the mock
prototype (Ali, 2017). Utility (Wright et al., 2017) and usability testing (Ruggiero et al.,
2015) of the EMPOWER-SUSTAIN Mobile and Desktop Apps® were conducted. Topic
guide for the semi-structured interviews was developed based on the 10 Nielsen’s
Heuristic Principles (Gonzalez-Holland et al., 2017). Utility testing for the desktop and
mobile apps were conducted among primary care physicians (PCP). They were
requested to “think-aloud” (Eccles & Arsal, 2017) while they performed tasks assessing
the desktop and mobile apps. Usability testing for the mobile app was conducted
among patients with MetS. They were given the mobile app to use for three weeks
before the usability testing. They were requested to “think-aloud” while performing
tasks assessing the mobile app. Interviews were audio and video recorded, and
transcribed verbatim. Data was managed using Nvivo software (version 12) for
thematic content analysis (Thomas & Magilvy, 2011).

4.0 RESULTS

A total of seven PCP and nine patients were recruited. Six themes (efficiency of use,
user control & freedom, appearance & aesthetic features, clinical content, error
prevention, and help & documentation) emerged from the utility and usability testing.
Based on this feedback, both apps were refined to improve their utility and usability.
The mobile app contains 8 sections: My Profile, My Cardiovascular Risks, My
Treatment Targets, My Check Up, My Weight Management, My Smoking Habit and
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My Medication. The desktop app contains 7 sections which include: Home, About Us,
Awards, Publications, Events, Contact Us and Management Section. The
Management Section consists of 4 subsections: 1. Register New Patient 2. Reception
3. Check-Up Station 4. Consultation.

1. Register Hew Paficnt

3. Check-Up Station

The EMPOWER-SUSTAIN Desktop App® consists of 7 sections:

*Home +Contact Us
*About Us *Management Section:
*Awards Register New Patient
The EMPOWER-SUSTAIN Mobile App® contains 8 sections: +Publications Reception
Events Check-Up Station
*My Profile *My Weight Management Consultation)
<Ay cadommaiar Rishe =My Smoking Habit Please view the video for more information about the apps:
S ok e i *My Self-Management https://drive.google.com/file/d/1kFdeSUrIXnkiDYecEOXDINFCVwSS2l
*My Check-Up *My Medication p/viewPusp=sharing

Figure 1: The EMPOWER-SUSTAIN Self-Management Mobile and Desktop Apps®
5.0 CONCLUSION

The EMPOWER-SUSTAIN Self-Management Mobile and Desktop Apps® are the most
comprehensive and evidence-based apps available in Malaysia to empower patients
and health care providers in managing multiple CV risk factors (hypertension, diabetes,
hyperlipidaemia, overweight, obesity and smoking) to prevent heart attack and stroke.
The apps are currently being used at a primary care specialist clinic. The EMPOWER-
SUSTAIN Mobile and Desktop Apps® are ready for commercialization.
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