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FOREWORD

We begin by expressing our utmost gratitude to Allah SWT, whose blessings and grace have enabled
the successful publication of this book.

Our heartfelt appreciation goes to the Rector of Universiti Teknologi MARA (UiTM) Cawangan
Selangor, Professor Dr. Ahmad Taufek Abdul Rahman, for his unwavering support and trust in the
realisation of this publication. We also extend our deepest thanks to the Deputy Rector (Research and
Innovation), UiTM Selangor, Professor Ir. Ts. Dr. Mohamad Hafiz Mamat and former Deputy Rector
(Research and Innovation), UiTM Selangor, Professor Ts. Dr. Asmah Awal, whose vision and
encouragement served as a catalyst for this writing endeavour.

This book would not have been possible without the dedication and contributions of the authors;
comprising researchers across various disciplines, the Research and Innovation Division, the editorial
team, and the leadership of UiTM Selangor.

More than just a compilation of scholarly writings, this publication reflects the vibrant spirit of
knowledge, creativity, and innovation thriving within the university's academic ecosystem. We hope it
will serve as a valuable reference and a source of inspiration for readers, while contributing to the
advancement of knowledge and technology.

Finally, we wish to convey our sincerest appreciation to all who have supported this endeavour, whether
directly or indirectly. May this book be a meaningful contribution to the academic community and
society at large.

Happy reading.

Editorial Board



Message from the Rector

Assalamualaikum Warahmatullahi Wabarakatuh and warm greetings.

All praise and gratitude be to Allah SWT for His abundant blessings and guidance, through which this
book has been successfully compiled and published for the benefit of readers. This publication is a
testament to the dedication, perseverance, and collaborative spirit of our researchers alongside the
leadership of the Research and Innovation Division(BPI), UiTM Selangor.

I am immensely proud and would like to extend my highest appreciation to all parties who have
contributed to the success of this publication. This book is not merely a collection of scholarly works,
but also a reflection of the intellectual vigour, creativity, and innovation that continue to flourish within
the academic ecosystem of UiTM Selangor.

This initiative by BPI, UiTM Selangor, aims to provide a platform for engagement and knowledge-
sharing among researchers from various fields of expertise. The primary objectives are to foster research
collaboration, strengthen grant proposal writing, and stimulate high-impact publications in targeted
research areas. The publication of high-quality research outcomes through this effort is hoped to elevate
the expertise and visibility of our researchers at both national and international levels.

In line with UiTM's aspirations to strengthen its position as a leading university, we are also advancing
the agenda of Reset, Recover, and Restore to ensure the sustainability of UiTM Selangor’s strategic
plan towards realising a more competitive, realistic, and meaningful Research Campus.

I would also like to express my sincere appreciation to the entire editorial committee for their hard
work, dedication, and commitment, which have enabled this book to be published successfully. May all
these efforts be blessed and rewarded by Allah SWT.

In closing, I wish you an insightful reading experience. May this book bring immense benefit to its
readers and serve as a source of inspiration to continue empowering a culture of research and innovation
at UiITM.

Wassalamu’alaikum Warahmatullahi Wabarakatuh.

Professor Dr. Ahmad Taufek Abdul Rahman
Rector, UiTM Cawangan Selangor



Message from the Deputy Rector

In the Name of Allah, the Most Gracious, the Most Merciful
Assalamualaikum Warahmatullahi Wabarakatuh and warm greetings.

First and foremost, I express my highest gratitude to Allah SWT, and send peace and salutations upon
the beloved Prophet Muhammad SAW, for the abundant blessings, guidance, and grace bestowed upon
us all.

With His permission and divine guidance, this book has been successfully completed and published for
readers' benefit. On this meaningful occasion, I wish to extend my heartfelt appreciation and
congratulations to the entire editorial team for their tireless efforts and unwavering dedication in
ensuring the successful realisation of this publication.

This book compiles research papers from diverse fields of knowledge, contributed by researchers from
UiTM Selangor. It is our hope that this research compilation will serve as a valuable and impactful
reference for both the academic community and the nation.

I also sincerely hope that this book will provide significant benefits and serve as a source of inspiration
for researchers, particularly within UiITM Selangor, to continue strengthening the culture of research,
scholarly writing, and knowledge sharing in a sustainable manner.

In conclusion, I once again convey my deepest appreciation and gratitude to all who have contributed
their ideas, time, and effort to make this publication a success. May all the sacrifices and dedication be
blessed and rewarded by Allah SWT.

Wassalamu’alaikum Warahmatullahi Wabarakatuh.

Professor Ir. Ts. Dr. Mohamad Hafiz Mamat
Deputy Rector (Research and Innovation)
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ABSTRACT

Local authorities in Malaysia are facing mounting challenges in managing and maintaining urban areas. City life
is complex due to the interactions of people in crowded areas. The performance of local authorities greatly
influences the public's impression of the entire governance system, and safe delivery is a key metric for gauging
a developed nation's success. The role of local authorities in the Safe Cities initiative is crucial for ensuring the
safety and well-being of residents. Local authorities play a significant role in implementing, managing, and
overseeing various aspects of creating a safe and secure urban environment. Various strategies and signs have
been implemented to ensure safety. It is crucial to understand the role of LAs and how they represent safety
initiatives, as reflected in the Safe Cities index. Therefore, in this study, three (3) local authorities (LAs) at central
zone were chosen as the case study and stated as CS1, CS2 and CS3. A qualitative methodology using semi-
structured interviews was conducted to achieve both objectives. The aim of this paper is to have an overall view
of safe city implementation conducted and to what extent the core business of each LA aligned with the five (5)
key domains of safe city: personal (physical), infrastructure, digital, health and environment security. Besides, it
identifies which domain captures the most dominant among the departments within the local authority level.
Besides, it identifies which domain captures the most dominant among the departments within the local authority
level. This study reveals that only about half of the departments in the case studies were aligned with the task of
creating safe city initiatives. It was implemented in 11 out of 22 departments to address objective one. The local
authority council commonly utilises the domain of digital security among its various departments to address the
second objective. The research findings provide crucial new information for establishing appropriate benchmarks
for safe cities to be delivered at all council levels. The findings from this study hold significant importance,
serving as a guiding light for other local authorities (LAs) seeking suitable benchmarks in their pursuit of a safer
city paradigm. It's evident that the approach adopted by these authorities extends beyond crime prevention within
the physical realm, encompassing multiple facets across safe city domains. This collective effort underscores the
progress of LAs in Malaysia's central zone, demonstrating advancement not solely within specific departments
but across the board. The forthcoming study explores diverse initiatives and strategies that promise to curtail
operational costs while enhancing community life quality—a pivotal exploration. Ultimately, this approach can
be extrapolated to municipalities and districts nationwide by tailoring adjustments to suit specific local contexts,
fostering widespread implementation and positive impact throughout Malaysia.

Keyword: Local Authorities, Safe City, City Council.

INTRODUCTION

It is estimated that the population of Malaysia will increase to 41.5 million by 2040, from 28.6
million in 2010 [1]. Additionally, a further increase of 40 million is expected by 2050. Urbanization is
an ongoing process in Malaysia, which means that urban living and urbanism are crucial aspects of
Malaysian society [2].

Densely populated cities no longer provide adequate protection for the well-being of urban
society, as people flock there in search of employment to meet their diverse needs. This has resulted in
inadequate amenities, leading to flooding and poor living arrangements in certain areas, which have
generated a range of social problems, including crime. Typically, crime is the primary indicator of safety



performance. Nevertheless, even though the majority of studies exclusively discuss safe cities in
connection to crime reduction [6][7][8], casualties from other problems like inadequate traffic
management and vehicle accidents should also need to be taken into account to reflect safety [5]. While
creating a safe community inside a city may entail multiple layers of stakeholders, the primary objective
of public management in urban areas has been emphasised as providing a range of solutions related to
safety and enhancing the quality of urban places [9]. Nonetheless, interested and impacted parties raised
the matter of LAs' performance [10]. Thus, it is essential to comprehend the responsibilities and
obligations of LAs.

Therefore, the study examined the function of local administrations (LAs) in the organisational
structure of the city council by comparing workstreams within the council to better understand their
contributions to the successful implementation of the safe city strategy. The study was conducted using
a straightforward mapping exercise that involved the duties and responsibilities of the chosen city
councils toward the five (5) safe city index domains: physical, infrastructure, health, digital, and
environment security. This conceptual study was then developed as a result of the mapping. All levels
of city councils are expected to gravitate towards the Safe City strategy.

The Fundamentals of Safe City.

A safe city indicates different perspectives among people. A safe city has no widely agreed-
upon definition. As such, the idea of a safe city differs from nation to nation and city to city. A widely
recognised definition of a safe and secure city is one that is livable, sustainable, inclusive, tolerant, and
technologically advanced [11]. Governments, mayors, and legislators face their greatest task in ensuring
the safety and security of their citizens. A dependable option, Safe City offers a range of integrated
operational services for an incredibly intricate operational chain and efficient deployment, both at the
local level within a municipality and via integration into a unified federal framework [12].

Safe City Index
Four (4) primary domains of the Safe City Index are digital, infrastructural, health, and
personal. Environmental security was added to the Safe City Index in 2021 as the fifth major domain
[16]. Because of this modification, the index now goes beyond the conventional urban safety box and
aligns with the shifts in perception brought about by COVID-19. For the 2021 Safe City Index, more
than 51 indicators were gathered, as mentioned in Table 1
Table 1: Safe City Index

Secure smart cities
Cybersecurity preparedness
Public-private partnerships
Percentage with internet access
Secure internet servers

Risk of attacks

IT infrastructure risk
Percentage  of
infected

from online attacks.

computers

continuity plan

Water infrastructure

Hazard monitoring

Road traffic deaths

Deaths from climate-related disasters
Transport infrastructure: Air transport
facilities

Transport infrastructure: Road network
Transport infrastructure: Rail network
Power network

Institutional capacity and access to
resources

Catastrophe insurance

Disaster-risk informed development.
Percentage living in slums

Percentage of homeless population

healthcare

Availability of OTC drugs
Quality of private healthcare
provision

Quality of public healthcare
provision

No. of beds per 1,000

No. of doctors per 1,000

Access to safe and quality food
Policy on substance abuse /drug
use

Pandemic preparedness

Mental health

Emergency services in the city
Life expectancy years

Infant mortality

enforcement

Threat of terrorism

Threat of military conflict
Threat of civil unrest

Police personnel per capita
Prosecution personnel per
capita

Professional ~ judges  or
Magistrate  personnel per
capita
Expenditure  on
security

Laws on domestic violence
Laws on sexual harassment

social

- . Infrastructure . Personal Environmental
Digital Security Security Health Security . .
Security Security
Privacy policy Enforcement of transport safety Universal healthcare coverage Use of data-driven Sustainability masterplan
Citizen awareness of digital Pedestrian friendliness Auvailability of public healthcare techniques for crime Incentives  for  renewable
threats Disaster management/business Auvailability of private Gun regulation and energy

Green economy initiatives
Waste management
Sustainable energy

Rate of water stress

Air quality levels

Urban forest cover

Waste generation

Source: Hino et al. (2021).

Local Governments in Malaysia

According to Malaysia's Constitution, state governments have exclusive jurisdiction over local
governments, except those in federal territory. They have the power to oversee, organise, and carry out
delegated tasks in a limited region [17]. All societal facilities that are being charted under Act 171
Sections 5(1) (Malaysia, 1976a) and 6(1) of the Town and Country Planning Act 1976, Act 172 [18]
(Laws of Malaysia, 2006), which grants authority for development control [19], and Sections 101 and
102 of the Local Government Act 1976 serve this purpose. The term "local authorities" (Pihak Berkuasa
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Tempatan, or PBT) is typically used to refer to local governments divided into city, municipal, and

district councils. Table 2 shows that there are currently 152 Local Authorities in Malaysia.
Table 2: Local Authorities in Malaysia

Types of Local Governments in Malaysia Numbers
Cities 19
Municipalities 40
Districts 92
Special Local Councils 1

Total 152

Source: Adopted from Local Government Department, Ministry of Housing and Local Governments (2022)

MATERIAL AND METHOD

The first step is to review the local authorities' understanding of their roles and tasks in the
organisation's workstream. Three (3) local authorities, namely CS1, CS2, and CS3, were selected due
to their location, population, and economic condition, and they were among the prominent LA
contributors to safe city initiatives.

The second stage involved a simple mapping exercise to explore how LAs are working to fulfil
the safe city index based on the first finding. It is a descriptive exploratory study using primary and
secondary data. Interview sessions were conducted with officers in the organization working in related
fields. Three respondents were selected in this study. The study aims to indicate the specific area within
the local authority management contribution regarding the safe city approach.

Table 3: Representative Respondents of City Council and Administrative Unit

Case Study | Respondent Scope Of Task Working Duration
with LAs

CRI R1 Depu‘Fy Director of Town Planning Officer More than 18 years

Sustainable Development
i ffi f T Planni tai

CR2 RO Senior Officer of Town Planning Sustainable More than 10 years
Development
Deputy Direct f T Planni ffi

CR3 R3 eputy Director o own Planning Officer More than 20 years
Sustainable Development

D12 D13 D14 D15 D16 D17 D18 D19 D20 D21 P22
D2 D4 D5 D6 D7 D10 : D11 D12 D13 D14 D15 D16
Note:

CR = Local Authority — City Council
D1 — D22 = Management Unit in City Council

RESULTS AND DISCUSSION

This section analyzes the multifaceted aspects of creating and sustaining safe cities. It delves
into the complex interplay between various workstreams that collectively contribute to the overall safety
framework within urban environments.



This study involved representatives from three city councils in the central zone of Selangor,
who were selected to represent the other 19 city councils across Malaysia's 14 states. Within CS1, CS2,
and CS3, there are 22 departments. The study utilised a socio-legal approach involving library-based
research and interviews with senior officers from the three local authorities (LAs).

According to this study, only 12 departments have aligned more than 50% with the various safe
city domains. These departments are D2, D4, D5, D6, D7, D10, D11, D12, D13, D14, and D15, as
presented in table 4. It also indicates that most of the departments in the local authority did not address
any of the safe city domains, such as Digital, Infrastructural, Health, Personal, and Environmental
Security. Nevertheless, the remaining departments, including D1, D3, DS, D9, D16, D17, and D22,
have still been contributing to the community, but to a lesser extent than the first 12 departments, as
they have addressed their tasks toward safe city indicators minimally.

The Safe City initiatives carried out by 11 departments (D2, D3, D5, D6, D7, D9, D10, D11,
and D12) reflect significant progress towards the five domains listed in the Safe City Index, which
contribute 40% towards a safer city. While most departments focus on a specific domain, it is
noteworthy that some departments, such as D5, D10, and D11, work simultaneously on multiple
domains. The organisation seems to have made significant strides towards digitisation, which could
result from the COVID-19 pandemic that forced changes to maintain productivity.

Table 4: City Council's Work Scope and Departmental Unit

Representative
Code Departl‘nent Scope of Work Officer Safe City Indicators Domain
/Unit C
CS1 CS2 S3
Responding and responding to
issues arising in the mass / / /
D2 Corporate media.
Department and | Preparation and coordination of
Strategic information on the mass / / /
Management media
Unit/ Sector of | Coordinating the flow of public
gt(l)’érllt)::);?cte and Icr(l)amnil;lg:nﬁrocess and call centre / / / Secure Smart Cities Digital Security
Management Carry out monitoring at the location / / /
of complaints periodically.
Planning, developing and / / /
Department  of | implementing the use of ICT
D4 Information Providing the latest ICT facilities to
Technology Unit | employees / / / | Privacy policy
and to the citizens of LA. Citizen awareness of Digital Security
Provide exposure and culturalization / / / digital threats
of ICT
Planning development Wlthlp the Sustainability Physpal
areca of LA toward sustainable / / / Security
masterplan
development
Prepare and monitor Structural
Plans and Local Plans Check the . .
policies provided to be improved / / /| Use of data-driven Environment
and updated occasionally. techniques for crime Security
D3 Department — of Process the  application  for
Development . o
Plannin permission to plan the Sustainability Infrastructure
& layout/standing of the building. / / / terpl. S it
masterplan ecurity
Coordination and enforcement of
authorized and unauthorised
properties / / /
Coordinate planning standards and
guidelines. / / /
Supporting applications to charge
land conditions, lot mergers, and
government land applications / / /
Support license application,
development plans / / /
Monitor the development of low- / / /
cost houses.




Geography Information System

Secure smart cities

Infrastructure

(GIS) Hazard monitoring. Security
Responsible for reviewing,
approving and infrastructure plans Enforcement of
for the new and existing transport safety
development areas
_ ) Process and issue earthwork permits Pedestrian friendliness
D6 Engineering Infi
p nfrastructure
Department plan, manage coordinate and S it
maintain  infrastructure facilities eceunty
drain, flood repair works and .
projects Disaster
. - - management
Monitor, supervise and maintain
slopes from landslides
Controlling and monitoring business
premises, industry, workshops, Quality of public
D7 Department  of | kindergartens, nurseries, dogs healthcare
Health and provision
Environmental Enforcement,  monitoring  and
Services inspection on food premises and Access to safe and
public building quality food Health Security
Disease control using dengue fever
control, abandoned (land and house) Quality of
and cemetery management public healthcare
Nuisance animal control provision
Processing and approving plans for
additional new buildings and
D10 Building Control | amendments to existing buildings Percentage  with | Digital Security
Department internet access
CCC application
Designing and supervising special
projects of the Council such as stalls, Use of data-driven | Physical Security
halls, ‘food-court” and others techniques for
crime
Process and approve equivalent
permits for construction/temporary
buildings permits Sustainability Environment
Monitor, inspect and enforce the law masterplan Security
among illegal
construction projects
D11 Society/Commun | Ensure programs and activities
ity Development | organized by the Department are Community based | Environment
Department implemented efficiently and patrolling Security
effectively
Ensure the 24 zones and Resident
Representative Council implements Level of police Physical Security
the program planned engagement
Providing library services to the
community  to cultivate a
knowledgeable society
Organize sports and youth programs Community based | Environment
for the community in the LA patrolling Security
territory to inculcate spirit of racial
Implement the enforcement of Sustainability Environment
laws and regulations masterplan Security
Operation of a 24-hour to receive,
monitor and provide preliminary Secure smart | Digital Security
enforcement services for cities
Department of emergencies
D12 Enforcement Providing and providing rescue
assistance services in the event of Hazard
disasters and floods monitoring
- - Infrastructure
Controlling and taking care of the .
Security

property of the Council

Level of police

Integrated enforcement in
technical actions (Task Force)

engagement




Enforcement of wrong parking / / /
which gazetted as Towing Zones
Landscape project planning and Sustainability Physical S .
management / / / masterplan ysical Security
Park maintenance and landscape / / /
D13 Landscape maintenance programs on a
Department contractual and ‘in-house’ basis Waste Environment
Manage the supply of plant / / / management Security
material and nursery activities
D14 Licensing . .
Department / / / Physical Security
D15 Department of
Solid Waste Waste Environment
Mane.lgement.& / / / management Security
Public Cleaning/
Environment
Table 5: City Council Division Enhancing Safe City Initiatives
Safe City Indicators Domain
D I H P E
i n e h n
g f a y vi
i r 1 s r
t a t i [
a s h c n Ranking
1 t S a m
S r e 1 e
e u ¢ S n
[ [ u e t
Code Department u t r ¢ S
r u i u e
i r t r ¢
t e y i u
y S t ri
e y t
¢ Yy
u
r
i
t
y
D2 Corporate Department and Strategic Management Unit/ Sector of Corporate and 3
Strategic Management /
D4 Department of Information Technology Unit / 3
D5 Department of Development Planning / / / 1
D6 Engineering Department / 3
D7 Department of Health and Environmental Services |- 3
D10 Building Control Department / 3
D11 Society/Community Development Department / / 2
D12 Department of Enforcement / / 2
D3 Landscape Department / 3
D14 Licensing Department / 3
D15 Department of Solid Waste Management & Public Cleaning/ Environment / 3
6 3 3 2 3

According to Table 5, the Safe City domain that was most highly used was Digital Security.
The Department of Development Planning had the safest city domains, including Digital security,
infrastructure security, and physical security.
This finding shows that the Department of Development Planning emerged as the primary hub
for various Safe City domains, with Digital Security being the most extensively utilised. This
department notably covered a spectrum of domains crucial to Safe City initiatives, encompassing
Digital Security, Infrastructure Security, and Physical Security.

CONCLUSION

The study results are very important as they help other local authorities (LAs) identify the right
benchmarks to use in their work towards a safe city approach. The approach taken by LAs is not only
related to the physical domain, which focuses on preventing crime, but it also contributes towards other
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elements of the safe city domains. This collective approach within the organisation helps to show that
LAs located in the central zone of Malaysia are not only progressing through one specific department,
but through all. The next study will explore various initiatives and strategies that can have a great impact
in minimizing operation costs, while still improving the quality of life within the community.
Eventually, a similar approach can be implemented in other municipalities and districts throughout
Malaysia by making certain adjustments that are tailored to the local context.
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ABSTRACT:

Augmented Reality (AR) technology in education faces a significant gap, especially for deaf and hard-of-hearing
(DHH) students. Research has shown the vast growing technologies for AR in many sectors; however,
implementing the technologies towards education for DHH students is still lacking in Malaysia. This study aims
to provide a rationale and justification for using AR technologies for DHH students for animation. Based on a
literature review, five important keys drive the research questions. For the context of this paper, the five
considerable keys are AR as a teaching aid (1), the importance of Art and Design (2), and social stigma (3). These
primary keys are to support and justify this research. An interview was conducted with teachers who teach DHH
students to further help the three primary keys. An interview with the AR developer was also conducted for this
research. The study developed an AR with animation based on the interview and record-keeping. The results show
that implementing this technology will significantly impact DHH students, especially in the Art and Design field.
When exploring and using the AR Application, DHH students feel awkward. They are not used to using the AR
application in their class. Regardless they all enjoy using it as it will have vast potential and possibility. As
technology grows, DHH Students will have one step ahead of others. Worth mentioning the social stigma among
them and how future research would continue and diminish the social stigma.

Keywords: Augmented Reality, Deaf, Hearing disabled, literature review, animation.

INTRODUCTION

Augmented Reality (AR) technology in education develops learners to engage in authentic
exploration in the real world, and virtual objects such as typography, images, and videos are vital
features for learners to explore the surroundings of the natural world (Wu, Lee, Chang, & Liang, 2013).
AR as an enhanced reality has fascinating features for educational approaches. And they could extend
their attributes to any wide range of possibilities when the system connects to other types of
technologies (Wu, Lee, Chang, & Liang, 2013). However, deaf and Hard of Hearing (DHH) students
cannot absorb learning typically; this is because of their physical and mental disabilities, and they
require individual attention and exceptional help from parents and teachers in their learning process (T.
Perera, S. D. Wijerathne, M. Wijesooriya, Dharmarathne, & Weerasinghe, 2012).

Although AR is an emerging and growing technology in education environments (Johnson,
Levine, & Stone, 2010), the available studies in Malaysia are still inadequate; there is a very minimum
implementation of AR for DHH students in Malaysia. They used AR mainly as a marketing tool (Ng &
Ramasamy, 2018) and lacked DHH for Animation. For the context of this paper, the researcher refers
to DHH for Animation as using AR technology to teach DHH students Animation.

While previous studies have investigated AR for DHH students (Zainuddin, Zaman, & Ahmad,
2010), they focused more on science subjects. A systematic analysis of the AR benefits of DHH for
Animation is yet to be accomplished (Wu, Lee, Chang, & Liang, 2013). Previous research does not
consider the relation between AR and DHH for Animation. To close this research gap and the potential
of AR for DHH students, the researcher presents two research questions:

1. Why using AR Applications for DHH students is relevant?

2. Why are Art and Design subjects such as animation important to DHH students?

To answer these questions, the researcher conducted Content Analysis through the literature
review and sorted it into three primary keys to support the research questions. The researcher also
interviewed DHH teachers and AR experts to support and justify the five essential keys.

This paper proceeds as follows. Section 2 introduces the AR application and use of AR among
DHH students. Section 3 is mostly presenting points and data to complement and support the two
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research questions. The researcher discusses the findings in section 5. The topic paper ends with a
conclusion for research and practice in section 6.

Augmented Reality in General Educational Environments

The Introductory of Augmented Reality

AR was introduced decades ago in 1962, from retail to education to manufacturing (Gandolf,
2018). AR has exploded to $108 (RM486) billion in revenues by 2021, and it's still considered the origin
of the future of computing (Blackeye VR Limited, 2017). The term AR was suggested in 1990 by
Boeing researcher Tom Caudell. AR and VR have been tied by bridging "mixed reality" concepts.
According to Boyajian 2017, AR has overshadowed Virtual Reality (VR) functions since AR offers
more practical daily use cases (Boyajian, 2017). Augmented Virtuality (AV) represents a method by
which the virtual reality environment can be enriched with information from the natural world to
connect the virtual to the real world. France is one of the leading countries in exposing and nurturing
students to AR. In 2015, the government released an updated curriculum for students to integrate AR
into their studies (klaspad, 2017). The government recognizes that using immersive AR technology in
the public school system provides all students with the keys to understanding the contemporary
technical environment and acting skills (klaspad, 2017). Many AR apps are available for the user in the
Google Play Store or Apple Store worldwide. All apps comprise many features of their own, from daily
tasks to education. AR is vital as Teaching Aid in today's growing technology world (Johnson, Levine,
& Stone, 2010).

Mixed Reality

Augmented Reality Augmented Virtuality Virtual Environment @

Real Envi t
eal Environmen (AR) (AV) Virtual Reality (VR)

Fig. 1 Reality-Virtuality Continuum (Milgram, Takemura, Utsumi, & Kishino, 1994)

AR can be interpreted as a view of a physical world environment whose elements are integrated
with computer-generated sensory input (Freina & Ott, 2015). The aim is to see and experience the
natural world mixed with various virtual objects without losing the sense of reality (Persefoni &
Tsinakos, 2015).

Augmented Reality for Deaf and Hard of Hearing Students

According to Sudana, Aristamy, and Wirdiani (2016), creating a AR 3D application for Android
Device helps the typical student learn sign language to communicate with DHH students. They urge
more researchers to apply AR features for the application of education, aimed at the broader scope of
the DHH. Currently, there are many Augmented Reality applications created for the DHH. However,
most applications were designed for communication and focused on sign languages (Chang, 2018).

Research regarding AR in supporting DHH students in mainstream schools has increased by
numbers in the European country. The exceptional teachers positively endorsed the experience of AR
technology in real-world settings, serving the needs of special education students and potentially
contributing to a more inclusive classroom environment (Loannou & Constantinou, 2018). Although
recent studies exist on AR for DHH students in Malaysia (Zainuddin, Zaman, & Ahmad, 2010), the
studies focus more on science subjects. However, it is crucial to highlight AR helps visualize the
approach toward DHH students. Because there are visual learners (Zainuddin, Zaman, & Ahmad, 2010),
they will be able to grasp more content through AR, which was beneficial to them. Furthermore, it is
worth mentioning how essential to have the empirical study of Art and Design subjects on DHH students
since Saxena and Jain (2013) reveal that social intelligence in the Art and Design stream is better than
in the Science stream (Saxena & Jain, 2013).
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METHOD

Interviews

The researcher employed structured interviews with teachers who teach DHH students. The
interview was based on the research question and to get the ground rules of the current state of their
teaching. This interview is to support and justify the previous section. And to identify the support of
technologies among DHH students in class. The finding's accordance with the following set of themes.

1. Art and Design Subjects as elective courses among deaf students.

2. Learning Module through AR and VR technologies.

3. Teaching deaf students.

In the first theme, the researcher asks three sets of questions regarding Art and Design subjects.
Based on the answer, art and design subjects have a firm foundation among deaf students. This will
amplify the needs and essentials of the Art and Design stream subject. Furthermore, Saxena and Jain,
2013 mention that social intelligence in the Art and Design stream is better than in the Science stream
(Saxena & Jain, 2013). The researcher focused on using technology in class and AR and VR
technologies as teaching aid in the second theme. Results of interviews with teachers found that
technology is necessary for class. However, the use of AR and VR technologies is still far-fetched. The
teachers themselves may not be familiar with the help of the AR technologies among deaf students in
class; they only encounter the AR technologies with other implementations in a non-learning
environment. This amplifies Sudana, Aristamy, and Wirdiani (2016), urging more researchers to apply
augmented reality features to apply learning/education aimed at the broader scope of the DHH students.
On the last theme, this set of questions highlights some problems that teachers face when teaching deaf
students. To summarise, they are some limitations when using sign language. Teachers will come out
with their sign language through graphic demos and tutorials.

The researcher employed structured interviews with AR experts who develop AR
applications. The interview was based on the research question. The interview finds out the limitation
when developing a brand-new application and the importance of this technology used in the education
environment—the finding's accordance with the following theme.

1. Limitations when developing or starting a brand new application

This theme is to find out the overall limitation when developing an AR app. And supporting
the use of AR is relevant and practical for DHH students. In referring to the use of VR, even though
today's mobile smartphones are capable of running high computational graphics, a fully immersive
experience can only be achieved with an HMD device with a larger field of vision (FOV) and robust
interactivity with the joystick or hand gestures, such as the Oculus Quest 2. And again, supporting the
use of AR is more relevant than VR among DHH students in a current education setting. Less hassle
and more convenient to set up.

Record keeping

Augmented reality as a teaching aid

One of the keys to supporting AR as a teaching aid is its improved development of spatial
abilities. Previous studies mention that results support the hypothesis and suggest that AR has some
potential to aid the learning of 3D concepts effectively. (Diegmann, Schmidt-Kraepelin, Eynden, &
Basten, 2015). With the help of AR, students can acquire a new level of spatial abilities. Students have
also been satisfied and motivated when physical interaction is identified as a driver of enhancing
emotional engagement (Diegmann, Schmidt-Kraepelin, Eynden, & Basten, 2015).

The importance of Art and Design

Art and design curriculum should be available to many students, including special needs
students such as deaf and hard of hearing. All students have their potential, some greater than others. If
we guide them in the right direction and recognize, educate and nourish them, the potential risk will
decrease, and promise will flourish. (Hartman, 2007) Hartman believes deaf education is continually
changing ways to instruct deaf and hard-of-hearing students. And there will always have an
improvement in deaf education, especially in the art curriculum. The development of extensive art
education for deaf students is essential. It will improve the art vocational skills of deaf students, form
their healthy personalities, enhance their future employment competitiveness and achieve their
professional goals in the future (Lan, 2018).
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Social stigma

According to the press statement by the Human Rights Commission of Malaysia (SUHAKAM),
in 2020, people with disabilities such as blind and deaf in Malaysia still face difficulties in various
common aspects. The most frequent barriers are attitudinal, communication, physical, policy,
programmatic, social, and transportation—this leads to a lack of resources to feed and develop
technologies for DHH education. The existence of deaf individuals influences the economy in most
developing countries. This occurs because deaf children are not receiving adequate schooling (World
Health Organization, 2021). Compared to regular individuals, most deaf individuals have a low
percentage of academic credentials. As a result, it is critical to improve learning opportunities,
occupational skills, and awareness within the deaf population to assist them in succeeding in school on
an equal footing. Hence the Augmented Reality technology was selected, and acting as a tool to help
them would impact visual learners like them.

Prototype development

The researcher has developed a prototype based on the previous study and interviews with both
teachers and AR experts. The outcome of the prototype development is a three-dimensional, immersive
learning environment for DHH students. The design aims to enable the students to learn, interact, and
feel like they are in the physical world. The design outcome is a 3D Animation, immersive learning
environment for DHH students. The researchers chose one of the introductory interior design chapters
for this prototype. These chapters cover the fundamentals of becoming an interior designer and expose
them to basic furniture. The content includes deaf interpretation by Dr. Sharmizi. The researchers are
using WebAR for this prototype. WebAR is a platform where users don't have to download any
application, and the content is rendered through their browser on the phone. The figure below shows
the screenshot of the prototype.

‘ Konsep Rekaan Perabot

Figure 4: Animation 3, the Figure 5: Animation 4, the Figure 6: Furniture 2 is set,
furniture 1 is raised, along furniture 1 is set, along along with Deaf
with Deaf interpretation. with Deaf interpretation. interpretation.
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Testing

Non-formal testing was conducted virtually. The researcher managed to get three DHH students
through the teachers. The WebAR prototype link is given to the teachers, then passed to the students.
The students were guided to explore the WebAR prototype by the teacher to understand what it is. Then
the teacher facilitated the students to explore the prototype and came up with their reviews on the
prototype. The researcher has created a quick and straightforward brief survey to make it easier for the
student's review and give feedback.

RESULT

Based on the prototype that has been created, the researcher used it to enhance the learning
environment of deaf students through AR. The researcher leveraged this prototype as a tool to create a
platform that will facilitate the interaction between teachers and students. With the help of AR, the
researcher provided more visual materials to improve the understanding of sign language, along with
using animation for the content. The researcher leveraged AR to create a platform where teachers and
deaf students can interact. Deaf students, when exploring the prototype, feel awkward as the prototype
is branded for educational purposes; this indicates the use of Augmented Reality in their regular class
is still new. Deaf students need to become accustomed to the new concept and become comfortable
with AR usage for educational purposes. This is to ensure that they can productively utilize the
technology in the future. Regardless they all enjoy using AR technology. It sparks their interest and
piques their curiosity. The AR technology has the potential to be an integral part of the teaching-learning
process. The fact that the DHH students enjoy using the technology indicates that the AR world could
be a vital tool to engage them in the learning process.

DISCUSSION

The result shows a vast gap between education and technology among DHH students, especially
AR technology. It is also essential to highlight the importance of art and design subjects for DHH
students, as emphasized by previous research and confirmed by teacher respondents. These results build
on existing evidence from Parton, Hancock, & Dawson (2010). When digital and real-world events are
combined, it will create immersive learning opportunities for students. The previous research also
shows the alignment result with the current study is on the right track. The results' generalizability is
restricted by theoretical progress and justification from literature review and interview. It is beyond the
scope of study to create an extensive scale prototype pilot test among deaf students during the current
pandemic. However, the result is heavily suggested and verifies the importance of AR technologies and
their possibilities. This leads to further research to establish a pilot test and prototype.
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CONCLUSION

Based on the analysis and the research findings, the literature review, which highlights five
significant points, justifies the research questions. In addition, all respondents are interested and highly
agreed on utilizing AR for DHH students. In addition, respondents from teachers showed an interest in
AR technology and its learning styles for DHH students. Therefore, it will have significant potential
and relevance in providing effective learning for students and teachers. And the importance of this
research is to narrow the gap between education and technology for DHH students. The press statement
by the Human Rights Commission of Malaysia (SUHAKAM) in 2020 states that persons with
disabilities such as blind and deaf in Malaysia still face difficulties in various common aspects. The
most frequent barriers are attitudinal, communication, physical, policy, programmatic, social, and
transportation. This research is one step closer to creating a benchmark for deaf students, creating
competitiveness in their future careers with regular students.
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ABSRACT

This research strives to address the unique obstacles experienced by dyslexic children in their reading process by
proposing an alternate teaching method employing image representation with holographic techniques. Dyslexia,
a condition marked by neurobiological impairments, frequently impedes an affected individual's ability to analyze
the alphabet and efficiently process textual information, particularly in reading. Due to the unique educational
requirements of dyslexic children, which diverge from those of typically developing children, there is a clear
imperative for developing targeted instructional resources designed to address their specific impairments.
Therefore, this study presents an alternate pedagogical methodology to assist children with dyslexia,
acknowledging the pressing nature of the issue. The study employs a purposive sampling method to select
participants from the Persatuan Dyslexia Malaysia (PDM) in the Klang Valley, Malaysia, focusing on children
aged 6 to 9. Utilizing a descriptive research methodology, the study applies qualitative methodology to collect
detailed insights. The methodology applied encompasses direct observations of children with dyslexia and
interviews with the teachers actively engaged in their educational processes. The research results highlight the
efficacy of a reading methodology that integrates image representation with holographic approaches, indicating
that dyslexic children readily embrace this unique approach. Moreover, the findings of this study make a
substantial contribution to the provision of dyslexic children with an educational experience that is both valuable
and engaging while also being in line with current educational practices. Introducing this alternative reading
method elicits enthusiasm among dyslexic children, cultivating a favorable disposition towards literacy within
the educational setting. The holographic technique effectively attracts the attention of dyslexic children and offers
a multisensory approach that caters to their distinct learning preferences. As a result, it is recommended that
teachers who are responsible for instructing dyslexic children adapt their instructional approaches in order to
address the distinct difficulties associated with dyslexia, hence fostering an inclusive and efficient educational
setting. This study supports implementing innovative methods and highlights the significance of teacher training
and knowledge in effectively integrating new approaches into conventional education. In summary, the research
highlights the significance of considering the distinct requirements of children with dyslexia and adapting
instructional approaches to optimize their educational encounters. The suggested alternative reading method,
which integrates image representation and holographic approaches, presents itself as a potentially fruitful route
for enhancing student involvement and enhancing reading proficiency in children with dyslexia. This study
provides valuable contributions to the special education field and promotes a more inclusive and dynamic
instructional approach for dyslexic children in the context of Malaysian education. It highlights the importance
of ongoing exploration and integration of innovative techniques to enhance the learning experience of dyslexic
children.

Keywords: Dyslexia, Dyslexic Children, Teaching Aids, Image Representative, Holographic Technique

INTRODUCTION

Dyslexia, a specific learning disability, presents unique challenges in reading, writing, and
language processing. Individuals with dyslexia often experience letter reversals—confusing ‘b’ with
‘d’ or ‘n” with ‘u—as well as difficulties in associating letters with sounds, following directions, and
maintaining focus. These challenges significantly impact their ability to process and retain information
effectively, often leading to frustration and diminished self-esteem. Studies (Vicari et al., 2005;
Shaywitz, 2003; Berninger et al., 2008) highlight that dyslexia are unrelated to visual or auditory
impairments but stems from neurological differences that influence cognitive functioning.
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In Malaysia, dyslexia are categorized as a Specific Learning Disability (SLD). It is estimated
that 5% of Malaysian school children are dyslexic (New Straits Times, 2009), necessitating targeted
intervention programs. Despite the provisions of the Compulsory Education Policy (2003) aimed at
ensuring equal opportunities for all students, dyslexic children often face unmet educational needs.
These gaps in support underline the necessity of developing and implementing specialized teaching
methodologies. This research introduces image representation with holographic techniques as a
potential solution, aiming to address these gaps by providing an engaging and effective learning tool
tailored to the specific challenges faced by dyslexic learners.

Objectives
This research seeks to:

1. Examine the current practices in teaching reading to dyslexic children, with a focus on
understanding their limitations and identifying opportunities for improvement. This includes
analyzing the methods employed by educators and evaluating their effectiveness in addressing
the unique challenges of dyslexia.

2. Develop and assess an innovative image representation technique utilizing holography to create
3D effects. This approach aims to enhance engagement, foster curiosity, and improve reading
comprehension among dyslexic children. By leveraging technology, the research seeks to
introduce a multisensory experience that aligns with the cognitive preferences of dyslexic
learners.

These objectives are designed to align with broader educational goals, ensuring that the
proposed intervention not only addresses immediate challenges but also contributes to the long-term
inclusion and empowerment of dyslexic students in educational settings.

Problem Statement

From preliminary research conducted, it is identified that dyslexia children are facing
difficulties and lack of focus in learning particularly in reading. Learning styles are defined as an
individual's preferences for acquiring and using information when learning (Herod, 2002).
Subsequently, the definition demonstrates that a distinctive individual has a diverse learning style.
There are three basic types of learning styles that are very simple and efficient for children namely
visual, auditory, and kinesthetic (Beatrice, 1994). Besides, as dyslexic children are easily losing their
focus, therefore attention must be given to identify how well the reading method by using the image
representative with holographic technique to enhance the reading style for dyslexic children. Previous
research was conducted by Fadilahwati et al., (2009) revealed that dyslexic children needed to be
motivated and engaged well in learning by using multimedia components such as animation, audio,
graphics, and text. It is believed that one of the recommended interventions should involve strategies,
activities, and support from the environment to spark the interest of the dyslexic children in reading
(Mohd. Sharani Ahmad, 2004). Such educational intervention proves by Nor Hasbiah (2007) who
reported that the implementation of multimedia learning methods can motivate dyslexic children to
learn better. In overcoming learning problems in students, an effective learning strategy is much needed.
Hence, this research is proposing the image representative with holographic technique to attract the
attention of the children and at the same time, able to increase the reading capabilities among them.

MATERIAL AND METHOD

The Dick & Carey Model (2009) was employed to develop a systematic teaching approach
using holographic techniques. This framework integrates cognitive and behavioral elements to create
an effective learning system tailored to dyslexic students. Its ten interconnected components provide a
structured approach, ensuring the intervention is both systematic and adaptable to the needs of its users.
This model is referred to because it includes the cognitive and behaviouristic elements that emphasize
the user's response to the stimulus presented. It also represents a thorough and systematic process when
creating an ideal learning design system to overcome learning problems. The ten interconnected
components contained in this model are the main steps in the development process of the proposed
teaching with the holographic technique.

This research is to enhance the reading ability of dyslexic children in a classroom by using
image representatives with holographic techniques as visual aids. This study implies qualitative
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methods, including face-to-face interviews with five (5§) PDM teachers and observational studies, were
used to gather data. Interviews explored the current teaching practices and the perceived effectiveness
of visual aids. According to Oppenheim (2000) and Smith (2015), the basic principle of qualitative
interviewing is to formulate a scaffold within respondents that can express their understanding in their
way. The interview conducted mainly concentrating on the learning style of the dyslexic children, for
example, the significance of visual guides used in the classroom. Meanwhile, the final interview was
focused primarily on issues that emerged, what helped or hindered the coordinated effort, and what
benefits they can get from the research. The researcher transcribed each interview and added additional
notes for interpretation. The findings of the interviews were additionally useful in the planning of the
pre and post-test assignments.

Questions were designed to elicit detailed responses about the challenges and opportunities in
teaching dyslexic children. Observations were conducted with 75 dyslexic children, later narrowed to
43 participants based on specific inclusion criteria. The selection criteria ensured that the participants
represented a diverse range of abilities and learning preferences. (see figure 1).

D] -

Figure 1: Pre-test involving visual about understanding colours on still images.

Then, a set of tests comprising of visual representative with holographic technique (figure 2)
were given afterward. After screening, the observation was conducted four times with the number of
children reduced to 43 involving 4 different age groups (6, 7, 8, and 9 years old). During the observation,
all activities carried out were recorded. The inclusion criteria for this group sample include; (i) able to
see visually and (ii) generate creative imagination about the picture represented and able to maintain
the received message.

Figure from 2: Image representative with holographic technique to create3D effect for pre and
post-test session

The treatment was implemented by using a set of flashcards displaying the actual image of
fruits to assist the children in identifying the object. With a realistic image, the message is clearer and
easier for the children to understand, and they could name the fruits without having any troubles. As
dyslexic children are more attracted to bright colours or pastel colours, therefore by using the colourful
image representative with holographic technique, has supported them to enhance their reading skills.
Finally, a post-test with similar images as the pre-test was conducted to test the children's ability in
recognizing what has been shown to them during the pre-test session. The children's response was
analysed for an amendment to reach the final version of the activities and which took about one month
to be completed.
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FINDINGS AND ARGUMENTS

The face-to-face interview that was conducted with 5 teachers at PDM showed that teachers
were still using a conventional method of teaching style for the dyslexia children. This is due to limited
resources in Malaysia. The teachers used; (i) cycle motor teaching method, (ii) one to one between
teacher and dyslexic children, (iii) black and white illustration, and (iv) no graphical nor visual aids. In
addition to this, some dyslexic children were easily losing focus, could not stay still for too long and
are not attracted to the conventional method of learning styles. The results in table 1 is showing the
results of the research conducted.

Table 1: The results of students participated in the research

Age groups Number of dyslexic Ability to identify 3D object
(Years old) children Able Not Able
6 20 20 0
7 12 11 1
8 5 5 0
9 6 4 1

Reference: Nik Nor Azidah et al., (2020)

The finding shows that almost all children could identify the 3D objects regardless of age
groups. The children who were not able to identify the 3D images were found to have severe dyslexia
problem. Based on the data presented, dyslexic children have enjoyed the session conducted. Even
though the session took place in a short period, the results are convincing as the image representative
with the holographic technique has gained the interest of the dyslexic children in their reading session.
Hence, this method is suitable to become an alternative to the reading method and to be used in the
future. In terms of learning style, the outcomes from teachers' interviews impressively offered that
learning style was affected by teaching materials. At the end of the interview, the teachers informed
that there were no interactive visual aids provided for these dyslexic children in their learning method.
With the image representative and holographic technique provided, the children were very excited to
learn they had enjoyed the lesson conducted as they are able to differentiate the shapes and colours
easily.

CONCLUSIONS

This approach successfully fosters engagement, improves reading skills, and creates an
interactive learning environment. By addressing the unique challenges faced by dyslexic learners, the
study provides a foundation for developing more inclusive educational practices. The findings
emphasize the importance of leveraging technology to create tailored interventions that align with the
cognitive preferences of diverse learners.

Future research should explore scalability, long-term impacts, and integration with broader
educational frameworks. Additionally, further studies could investigate the applicability of holographic
techniques in other areas of learning and among different student demographics. By addressing the
specific needs of dyslexic learners, this study contributes to the development of inclusive and innovative
educational practices, paving the way for a more equitable and effective education system.
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Abstract

The performance of multimedia undergraduates in 3D computer animation may be impacted by their deficiencies
in spatial visualisation. It is possible to see spatial visualisation as a distinct intelligence that differentiates it from
other types, such as verbal and reasoning abilities. Creating a 3D animation required complex visualisation work,
which most students found challenging. Students who cannot finish the task due to inadequate spatial visualisation
skills will not be able to pass the 3D computer animation course. This study investigates the relationship between
undergraduates' performance in 3D computer animation, gender, and spatial visualisation. The first stage of the
research was to examine the literature related to spatial visualisation, gender differences and computer animation
skills among undergraduate students.

Keywords: Computer Animation, Spatial Visualisation, Multimedia, 3D Animation

INTRODUCTION

The growth of the animation sector in Malaysia has created several professional prospects for
3D animators, resulting in a more discerning approach by recruiters throughout the hiring process.
Additionally, gender has emerged as a criterion for employment. This study examines spatial
visualisation, focusing on students' proficiency in multimedia courses through literature that explicitly
investigates the potential correlation between spatial visualisation skills and performance in 3D
computer animation among male and female students

The expansion of Malaysia's animation sector has significantly increased professional
opportunities for 3D animators, leading to more stringent and selective recruitment processes. Gender,
as a demographic factor, has increasingly influenced employment criteria within the industry
Furthermore, the research examines demographic variables, highlighting the critical influence of gender
on students' achievements and industry readiness. According to statistics, the field of 3D animation is
predominantly male, both globally and in Malaysia. In Malaysia, approximately 66.7% of animators
are male, while 33.3% are female. Globally, the gender gap is more pronounced. For instance, in the
United States, women held only 20% of creative roles in animation as of 2019. Despite women
comprising over 70% of animation and art school students, they occupy just 34% of creative jobs in the
industry (Ugap, et. al., 2023).

By exploring the male-dominated nature of the animation field, this study aims to identify the
underlying factors affecting career trajectories for 3D animators in Malaysia and to propose strategies
for promoting greater inclusivity within the profession.

Spatial Visualisation Among Multimedia Undergraduates and Gender Differences

An individual engaged in design, particularly in the 3D discipline, must possess creativity and
innovation to convey visual elements effectively. Additionally, they should have a vivid imagination to
translate 2D items into their 3D counterparts and vice versa. Lohman (1988) defined spatial
visualisation as the cognitive capacity to understand and mentally manipulate objects and movements
within a three-dimensional space. Lowrie (2002) argues that modern civilisation progressively depends
on visual stimuli as technological advancements blur the distinction between real-life settings and two-
dimensional representations of three-dimensional space.

In addition, as Gutierrez (1996) stated, 3D animation students need perceptual constancy. This
data refers to their ability to acknowledge that specific characteristics of an object, such as size, colour,
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texture, or position, remain consistent regardless of orientation changes. They must maintain clarity and
avoid confusion when perceiving things or images from different angles. Imagination is crucial in the
process of creating and designing a 3D model. Dynamic visualisation, as defined by Presmeg (1986),
refers to the cognitive ability to analyse and comprehend the fundamental characteristics of figures that
are in motion, shrinking, or rotating, whether they are displayed on a screen or imagined mentally (Harel
& Sowder, 1998; Presmeg, 1986). Workman and Lee (2004) argue that employing suitable strategies
can successfully enhance students' problem-solving skills in design and foster their spatial visualisation
abilities. By utilising 3D software, students can improve their spatial visualisation abilities. In addition,
Sorby and Baartmans (2003) noted that including multimedia in the workbook benefited the student's
development and improved their three-dimensional spatial skills.

Previous studies indicate differences in spatial ability between boys and girls (Battista, 1990;
Ben-Chaim, Lappan, & Houang, 1988; McGuinness, 1993; Voyer et al., 1995). This phenomenon is
evident in spatial visualisation (Mayer & Massa, 2003). Various explanatory factors have been proposed
to account for the disparity in spatial ability between boys and girls, acknowledging the influence of
learner-related factors (cognitive variables) and environmental factors (such as the activities in which
boys and girls participate in their daily lives). Regarding characteristics associated with learners, much
emphasis has been placed on how boys and girls encode and process information, known as cognitive
style (Arnup, et al., 2013; Kozhevnikov, 2007; Mayer & Massa, 2003).

Michael T. Battista (1990) proposed that while males and females had discrepancies in spatial
visualisation and their performance in high school geometry, they did not display differences in logical
reasoning aptitude or their utilisation of geometric problem-solving approaches. The disparities in
spatial skill levels between males and females can be attributed to either the influence of a male sex
hormone (Hier & Crowley, 1982) or the predominant role of environmental factors (Fennema &
Sherman, 1977). This is because males typically seek a technique or approach involving spatial
awareness and directional strategies, while females rely on signs and route directions (Lawton, 1994;
Geary, 1998). The results of this study align with the findings of Koenig et al., (1990), which suggest
that women tend to excel in perceiving the exact location of objects. Still, men are proficient in
understanding the distance and direction between objects.

MATERIAL AND METHOD

This study employs content analysis to systematically investigate the literature on spatial
visualisation, gender disparities, and proficiency in 3D computer animation among undergraduate
students. Content analysis offers a rigorous framework for identifying, categorising, and quantifying
thematic patterns within the selected body of literature, enabling a structured examination of prevailing
trends and gaps (Stinson, 2021). The analytical process was grounded in a pre-established thematic
framework derived from an initial scoping review of key studies, encompassing themes such as levels
of spatial visualisation aptitude, gender-based performance differences, and their implications for
academic and practical outcomes in 3D computer animation. The data coding process involved
assigning numerical values to recurring patterns, enabling statistical evaluation of the frequency and
distribution of themes across the selected works.

To ensure a comprehensive and multidisciplinary perspective, the literature search was
conducted across five prominent academic databases: Google Scholar, Elsevier, PubMed, IEEE Xplore,
and Springer. A systematic search strategy was employed using predefined keywords and Boolean
operators, including "spatial visualisation," "gender disparities," "3D computer animation,"
"undergraduate students," and "performance analysis." The inclusion criteria required that studies be
peer-reviewed, published between 2010 and 2023, and explicitly address at least one of the primary
themes. Exclusion criteria included non-scholarly publications, studies unrelated to multimedia
education or animation, and works lacking empirical evidence.

A multistep screening process was implemented to ensure methodological rigour. Initially,
duplicate entries were removed to avoid redundancy. Abstracts of the remaining articles were screened
for relevance to the research themes, followed by a full-text review of studies meeting the inclusion
criteria. Furthermore, methodological approaches and reported outcomes were systematically
categorised to provide insights into the research landscape.

This approach ensures a robust and systematic literature evaluation, offering valuable insights
into the relationship between spatial visualisation, gender disparities, and academic performance in 3D
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computer animation. By employing a transparent and replicable methodology, the study aims to
contribute a nuanced understanding of the factors influencing proficiency in this field while identifying
areas for future research.

RESULTS AND DISCUSSION

A comprehensive literature review establishes a strong correlation between spatial aptitude and
academic performance in 3D computer animation courses. Students with advanced spatial visualisation
skills consistently demonstrate superior proficiency in mastering the complex cognitive tasks associated
with 3D animation, such as spatial transformations, object manipulation, and scene composition.
Conversely, a considerable proportion of multimedia undergraduates face challenges in executing these
advanced spatial tasks, underscoring the need for pedagogical strategies tailored to varying levels of
spatial proficiency.

Integrating spatial ability assessments alongside gender-based analyses offers educators an
evidence-based approach to designing targeted instructional interventions. For example, developing
specialised training modules or supplementary materials could enhance spatial visualisation capabilities
among students with lower aptitude, thereby bridging performance gaps. While gender differences in
performance have been observed, the mechanisms driving these disparities remain ambiguous,
necessitating further investigation to inform more inclusive educational practices. This study
underscores the importance of embedding cognitive and demographic considerations into the design of
multimedia curricula to enhance academic outcomes. The findings are constrained by the need for
larger, more diverse samples and further exploration of the longitudinal development of spatial skills
through targeted training.

CONCLUSION

Results revealed that students with high spatial aptitude will probably outperform those with
low spatial talent in the 3D computer animation course. With spatial visualisation, students could find
it much easier to understand the many activities required for a 3D computer animation performance.
Few undergraduates studying multimedia have the skills to tackle the complex visualisation tasks
involved in 3D computer animation, a demanding course that includes spatial tasks. Teachers can use
spatial ability, gender, and 3D computer animation performance as predictors to help them create the
best instructional materials for pupils with varying degrees of spatial visualisation proficiency. Future
research should also focus on translating these insights into practical applications within industry
settings to foster inclusivity and support the equitable development of 3D animation talent.
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ABSTRACT

When it comes to implementing green innovation strategies, libraries are cautious to do so unless those techniques
offer immediate cost benefits. This is because of the perceived risk involved in making investments for the short
term with the goal of achieving long-term advantages, which is in contrast to the emphasis placed on short-term
quarterly returns in corporate settings. The goal of fully implementing environmentally friendly methods across
the entirety of the product life cycle is a valuable endeavour because of the potential for growth that it gives to
people who are looking for excitement. The absence of a comprehensive framework that incorporates social media
in order to promote the significance of environmentally friendly technology in libraries is the reason for this
situation. The purpose of this research is to provide a structural framework that makes use of social media in order
to improve the green technology library project. The framework that has been developed will raise the people in
the library community's knowledge of the importance of environmental sustainability. The aspects of green library
for environment sustainability were obtained from the reviewing articles indicating resources, environmental,
material, educational and management as well as factors to implement of the green library; Energy, education and
management. This study will establish green library practices to benefit the environment, whether explicitly stated
or not, to improve human well-being. Humans are clearly harming the ecosystem. Libraries, as public institutions
that improve society, should protect the environment. This research can alert the community to our situation and
empower them to change. Libraries realise that their eco-friendly building can educate the public. Libraries are
centered on improving humanity; hence sustainability is important. Green libraries often provide environmental
education programmes to demonstrate how their architecture and operations reflect these ideas. The significance
of this cannot be overstated because society is an essential element of the concept of sustainability. It is important
to ensure that library patrons have access to materials while also preserving their health in an atmosphere that is
sustainable. There were a variety of recommendations regarding the implementation of a green library towards
the environment world. One of these recommendations was to implement a wide expectation building
development practices and procedures.

Keywords: Aspects, Factors, Green Technology, Library, Sustainability
INTRODUCTION

Green libraries protect the environment and its natural systems and resources. Natural resource
protection, carbon-neutral living, and community service are Green Library goals. This assignment
encourages practical and environmentally responsible living and strives to preserve the world's
resources for future generations. It improved library operations and taught the community about
environmental issues. Libraries' prominent position allows them to model sustainable solutions for the
community. Green environmentalism is active in libraries. The green architecture trend presents special
challenges for libraries. Books must be secured from extreme temperatures, dampness, sunlight,
termites, fungus, rodents, and dishonest readers. Heavy books and many readers on the floor complicate
things. Building structure and design must accommodate book, reader, and technological growth. Binks
(2014) advises examining the components to evaluate if the library can become a green library. Progress
requires factors. Information literacy and teaching can turn a standard library into a green library,
according to Kaminska et al. (2021). Sustainable resource quality and trash management assist the
environment in this green library. A green library, often called a sustainable library, delivers high-
quality services that benefit the environment, according to Khalid et al. (2021). Guest speakers on water-
wise gardening, composting, recycling, energy efficiency, and green cleaning are needed to introduce
and promote library sustainability programming. The green construction trend includes green libraries.
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Libraries must safeguard books from sunlight, moisture, and temperature changes (Verticchio et al.,
2021). Green design relies on sunlight to reduce artificial lighting. Book weight is another difficulty at
the library. Sustainable design generally elevates flooring to improve airflow, but shelving can be too
heavy. Many designers have addressed this issue by specializing in the library. Libraries should be
flexible enough to handle space and wiring extensions. Library buildings are long-term community
investments. Thus, architects must design for the future and last a century or more. This study will
examine green library components and environmental impact. Green library procedures benefit the
environment, resource management, and trash disposal, according to Beutelspacher et al (2020). In
another study, Laukkanen et al (2022) said a green library, or sustainable library, provides high-quality
services that benefit the environment. This article examines eco-friendly library practices for
environmental sustainability. Services and their influences on green library implementation will be
examined in this paper. For service effect, we focus on resources, environmental, materials, educational,
and management. These factors drive green library implementation in the environmental domain.
Energy, education, and management drive green library implementation. The rest of this paper follows
this structure. Literature review is in Section 2. Section 3 proposes a framework. The final section
contains conclusions.

MATERIALS AND METHOD

The framework of this investigation was derived from existing literature. Table 1 below shows
there are five variables were obtained from the reviewing articles that indicate resources,
environmental, material, educational and management. In general, the most variable found is
assigned by the materials construction in implementation of green library. The table clearly stated
various type of variables that can be used by green library services based on external and internal
environmental issues and awareness.

Table 1: Implementation Aspects of Green Library for Environment Sustainability

Author Resources | Environmental | Material | Educational | Management
Malode (2014) / /
Meher & Parabhoi (2017) / /
Shah; Kumar & Shah
(2015) /
Hauke & Werner (2013) /
Cardoso & Machado
(2015) / /
Sotak & Karpinski (2014) / /
Bayley (2014) / /
Blinks et al (2014) /

Table 2 shows the study that discuss about the factor to implement the green library. There have
three factors to implement of green library; Energy, education and management Under the factor of
energy there have three authors argue about the energy. Each of them has different view related to
energy. Whereby there have three authors argue about the factor of education. For the last factor is
management, there have only two authors discuss about an education from the previous study.

Table 2: Factors to Implement of the Green Library

Educatio | Managemen
Authors Energy n t
Kurbanoglu & Boustany (2016) /
Kumar (2012) / /
Meher & Parabhoi (2017) /
Hauke & Werner (2013) /
Binks et al (2014) / /
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FINDINGS

The implementation of a green library to strengthen environmental sustainability needs to be
addressed on two aspects such as elements of implementing and aspects of implementing. In Figure 1,
we present a study framework based on two variables; factors and aspects to show the relationships for
green library technology implementation. At this stage of this research, we consider the two variables
are crucial in order for the library to implement green technology.

Technology Community

Aspects

Factors
\ Implementation of Environmental
Green Library Sustainability

Figure 1: The Relationship Elements for Green Library Technology Implementation

In Figure 2, we suggest that the application of social media to support the element toward the
implementation of green library technology that can assist the process to identify the factors and values
toward the implementation of green technology for environmental sustainability.

Media

Usefulness

Value / Factors
A;Jf;xca.t:?u \ Implementation of Green
Impact S0C1d \ Library Technology

Aspects

Figure 2: Using Social Media Application to Support the Element Toward the Implementation of Green Library
Technology

In the proposed framework, we denote Value of social media is important because Value
relies user understanding of social media in sharing the information of green technology using social
media platform. We denote Impact of social media relies the effective of using social media to
promote green technology in library. Library need to understand the implementation of social media
that could impact the effectiveness of promoting green library. The Usefulness of social media
indicates the implementation of social media that benefit the usage of social media platform to
promote green library. The three aspects of social media are proposed to empower the usage of social
media as a main platform to promote green library initiative for library sustainability community. The
proposed framework implies the propositional logic as, SM = Vaiue + Impact + Usefulness where social
media (SM) implies the aspect of Value, Impact and Usefulness. Therefore, we denote the implication

as, SM (Vatue (Impaci (Usefuiness), In Figure.2, we understand that each social media consists of Vawe T Impaci +

Usetulness. This implies each relationship as M (Vaiue), Which indicate social media has value toward green
library endowment.

SM (Vate '...., Vaue "), where SM — (=Vaue) is implies if it has value on green library initiative.
We indicate social media has impact toward green library endowment SM(Impact), SM (Impact ..., Impact ™)
where SM = (= Lupacy is implies if it has impact on green library initiative. Lastly, we indicate social
media is useful toward green library endowment. SM(Usefutness), SM (Usefulness ' ., Usefulness ™), where SM —
(= Usetuiness) is implies if it is useful on green library initiative. The framework indicates the relationship
between social media platform and green technology (GT) initiative as SM (Value (Impact (Usefulness))) =
GT (Library (Sustainability). The relationship implies on the implementation of social media to empower green
technology initiative for library sustainability community. The three variables; value, impact and
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usefulness indicate on important of social media as a main platform to promote green technology
initiative.
CONCLUSION

This study will help establish green library practices to benefit the environment, whether
explicitly mentioned or not, in order to enhance the well-being of humanity. There is no longer any
serious doubt that humans are inflicting damage to the ecosystem. Libraries, being public institutions
dedicated to the improvement of society, should ensure they do not harm the environment. This research
can help educate the community about our current condition and empower them to create change.
Libraries are realizing that their environmentally-friendly building provides a significant chance to
educate the public. Libraries are increasingly focusing on enhancing the human condition and
sustainability will need to be a key focus. Green libraries frequently provide programmes on
environmental education, illustrating how these concepts are incorporated into their architectural design
and operations.
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ABSTRACT

In recent years, there has been a growing recognition of the importance of archival awareness within the higher
education landscape. The aim of this study is to delve into the implementation of educational archives programs
facilitated through collaborative partnerships between the National Archives of Malaysia and Higher Education
Institutions (HEIs) across the nation. This initiative is strategically designed to bolster archival awareness,
particularly within the realm of professional education and training. By enlightening the breadth of opportunities
inherent in such collaborations, this study serves as a beacon for fostering synergistic relationships between the
National Archives of Malaysia and both public and private HEIs in Malaysia. Furthermore, it serves as a
benchmarking tool for archival institutions, fostering heightened visibility and understanding within the archival
domain. The primary objective of this study is to examine the educational archives program facilitated through
collaborative partnerships between the National Archives of Malaysia and HEIs in Malaysia. Specifically, the
focus is on how this collaboration serves as an initiative to heighten archival awareness within the context of
professional education and training. Additionally, this study aims to explore the diverse array of opportunities
inherent in the partnership collaboration between the National Archives of Malaysia and HEIs in Malaysia. This
exploration seeks to uncover the potential avenues for collaboration and mutual benefit, shedding light on the
mutual relationship between the two entities.

Keywords: Archives, Higher Education Institutions, Educational Archives, Skills Training, Partnership

INTRODUCTION

The growing support of HEIs in archival services has become significant to their future
development especially in the context of professional education and training. Moreover, there is an
increasing acknowledgment of the significance of diversity, equity, and inclusion in archival education.
The HEIs as a center of academic excellence relies heavily on strategic cooperation with the industry
in the development of teaching and learning curricula that are relevant to industry needs. The
collaboration between universities and industry can generate rich and relevant educational content,
fostering lifelong education (Bjursell, C., & Ramsten, A. C., 2020) and can enhance educational
outcomes and align academic programs with industry needs (Perkmann, M., & Walsh, K., 2021). This
will enhance the availability of local graduates. An active collaborative partnership between the archival
institution and HEIs is critical for knowledge exchange, enhancing practical knowledge, boosting the
level of graduate employability and strengthening the research and development activities.

For many HEIs, there are many opportunities to form a strategic archival learning collaboration
and archives institutions are essential instigator and facilitators for collaborations. The positive
relationship of this collaboration has led to mutually beneficial for both archival institutions and HEIs
which may include knowledge exchange, public engagement, skills, and innovation development,
career prospects and also experiences enhancement. Furthermore, this collaborative endeavor
contributes to lifelong learning and community development, fostering partnerships in diverse cultural
and economic initiatives. It enables universal access to information, preserves heritage materials,
expands outreach to new audiences, and enhances core services, thereby propelling forward the
collective mission of education and cultural preservation.
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Acknowledging the growing demand for records and archives personnel within the industry,
the National Archives of Malaysia has assumed the role of an advisory committee to numerous Higher
Education Institutions (HEIs) across Malaysia. Recognized as a pivotal professional entity with a
profound impact on higher education within the realm of archives and records management, the
National Archives of Malaysia has strategically positioned itself to cultivate awareness across various
facets within the higher education landscape. By spearheading initiatives aimed at fostering awareness,
this agency is dedicated to nurturing a cadre of exceptional human capital capable of contributing to the
global discourse.

In response to the growing industry demand of records and archives personnel, the National
Archives of Malaysia has become an advisory committee to most HEIs in Malaysia. As known to all,
the National Archives of Malaysia is a professional body that has a natural bias to directly related
archival, historical, or conservation-focused disciplines. The range of potential partner academic
disciplines with the National Archives of Malaysia can be overwhelming. A result of this is that
innovative and exciting collaborative projects with records and archives disciplines can be focused as
it may open more significant opportunities for more effective and efficient usage of archival services
and materials as well as the development of new possibilities and capabilities. However, the study of
educational archives programs through partnership collaborations between HEIs and the National
Archives of Malaysia is still unknown and to date, limited study and there are no empirical studies
found by research.

Despite the evident potential for collaboration, empirical studies examining educational
archives programs through partnership collaborations between HEIs and the National Archives of
Malaysia remain sparse and largely unexplored. This underscores the need for further research to
elucidate the nuances and impacts of such collaborative endeavors, paving the way for informed
decision-making and the advancement of archival education within the higher education field.

MATERIAL AND METHOD

This study adopts a qualitative approach, incorporating literature review, document analysis,
and in-depth interviews with top management and senior archivists from National Archives of Malaysia
and lecturers from HEIs across Malaysia. Situational analysis and unstructured face to face interviews
with five respondents from the headquarters of the National Archives of Malaysia and five respondents
from different HEIs were carried out to explore the archival learning activities through their
collaborative partnership which emphasizes on the scope of types of educational archives programs,
benefits and outcomes of the collaboration. All the information provided by the interviewees would be
treated in strict confidence. The interviews ranged between 20 and 40 minutes and were audio recorded.
Analysis of the qualitative data obtained through this intensive interview was done by coding the
answers and marking discernible patterns and themes in answers. Therefore, all the interviewees’ views
and comments are described anonymously. The data collected are analyzed thematically to identify
common patterns and opportunities in the implementation of educational archives programs through
collaborative partnerships. Moreover, document analysis was employed to mitigate some of the ethical
issues commonly associated with other qualitative methods (Khan, S. S., & Khan, H. R., 2020) and to
glean valuable insights for summarizing this study. By examining a range of documents including the
National Archives of Malaysia bulletin, policies, and standards, it became evident that National
Archives of Malaysia has undertaken numerous initiatives to bolster its operations and enhance the
quality of services provided to its users.

RESULTS AND DISCUSSION

The findings of this study reveal overwhelmingly positive outcomes stemming from the
educational archives program established through collaborative partnerships between the National
Archives of Malaysia and HEIs. These collaborative endeavors not only ensure the sustained viability
of both entities but also bolster the credibility of academic subjects offered, given the National Archives
of Malaysia's pivotal role and the HEIs' vested interest in its perspectives. Numerous educational
archives programs have been successfully executed, signaling the effectiveness of these collaborative
activities. Interviewees express confidence in the potential of such strong collaborative partnerships to
facilitate the implementation of further educational archives programs. At the forefront of elevating the
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National Archives of Malaysia's prominence within the realm of higher education, the agency has
seamlessly fostered enriching partnerships and orchestrated numerous educational archival programs in
collaboration with no less than ten Higher Educational Institutions (HEIs). Notably, five of these
partnerships have evolved into strategic alliances bound by the mutual respect delineated in
Memorandums of Understanding (MoUs). Prominent among these esteemed institutions are Universiti
Kebangsaan Malaysia (UKM), Universiti Teknologi MARA (UiTM), Universiti Utara Malaysia
(UUM), Universiti Pendidikan Sultan Idris (UPSI), and Kolej Universiti Islam Melaka (KUIM). The
National Archives of Malaysia underscores the significance of these collaborations, which span across
both public and private HEIs, encompassing research and development initiatives, student placement
programs for industry training, consultancy projects, training sessions, seminars, and the pursuit of
archival administration objectives. Through these synergistic partnerships, the National Archives of
Malaysia continues to uphold its commitment to advancing knowledge dissemination, fostering
academic excellence, and preserving the nation's rich historical heritage.

The findings collected from the in-depth interviews illuminated an understanding of the collaborative
activities undertaken with HEIs. Interviewees described a specific array of educational archives
programs, showcasing a focused spectrum of initiatives (Refer Table 1). This comprehensive of
collaborative endeavors underscores the multifaceted approach adopted in enriching archival learning
experiences within the academic sphere.

Table 1: National Archives of Malaysia collaborative activities with HEIs

Educational archives programs 1 2 3 4 5
The Archives Consumerism Clinic ~ ~ ~
File Description Program v
Audiovisual Records and Archives Mini v

Training Program
Thematic Finding Aids Project v
Oral History Project v v ~ \
Seminar and Training series v ~ v ~ ~
Research and Development Project v v v ~
Student Placement Program ~ ~

Moreover, the study identifies a multitude of benefits arising from this collaboration, including
enhanced relationships between the archival and higher education industries, heightened visibility of
archival institutions among young people, and knowledge exchange through seminars and training
series. Interviewees stress the importance of meticulous planning for collaborative activities to ensure
optimal outcomes for both parties involved. The growing demand for archival learning activities
underscores the necessity for implementing collaborative programs, particularly spurred by the success
of initiatives like the File Description Program, which has fostered substantial collaboration among
various HEIs. The findings highlight the diverse range of collaborative partnership activities between
National Archives of Malaysia and HEIs. The collaborative partnership between the National Archives
of Malaysia and Higher Education Institutions (HEIs) has generated numerous opportunities that have
proven beneficial to both entities, extending beyond merely raising awareness about the importance of
archives. Qualitative findings underscore the existence of several opportunities stemming from this
partnership (Refer Table 2).

Table 2: The opportunities of collaborative partnerships between National Archives and HEIs

The opportunities 1 (2|3 |4 |56 |7]|8]9]1
Knowledge exchange NNV VvV A ?/
Audience development NN AN A
Student engagement NN LA A N A
Transfer of technology ~ N A N
Enhanced student experiences NN NN NN NN NN
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Archival promotion and access ‘ ‘ \l ‘ ‘ ‘ ‘ v ‘ v ‘ v ‘ v ‘ \ ‘

These opportunities highlight the substantial roles played by the National Archives of Malaysia
and HEIs in elevating archival awareness, enriching the education system through enhanced teaching
and learning activities, and fostering interactive relations between them.

CONCLUSION

This study enriches the literature by offering insights into an educational archives program that
can be implemented through collaborative partnerships between HEIs and archival institutions. The
program is designed to enhance archival awareness, particularly within teaching and learning activities,
while better equipping future archivists with the necessary teaching skills. This, in turn, contributes to
the advancement of educational practices in the field. Collaborative partnerships between the National
Archives of Malaysia and HEIs hold immense potential for enhancing archival awareness and education
within the Malaysian higher education landscape. By fostering collaboration, resource sharing, and
capacity building, these partnerships contribute to the preservation of cultural heritage, the advancement
of academic research, and the promotion of lifelong learning. In addition, this collaboration has
underscored the pivotal roles played by the National Archives of Malaysia and HEIs in elevating
archival awareness, enhancing the education system through enriched teaching and learning activities,
and fostering interactive relations between them. It emphasizes the necessity for both industry and
academia to make sustained investments, cultivate understanding, and adapt at various organizational
levels to establish a successful relationship (Kunttu, L., & Neuvo, Y., 2019). Future research should
continue to explore innovative strategies and best practices for integrating archival education into higher
education curricula, thereby ensuring the sustainability and relevance of archival awareness initiatives
in the digital age.
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ABSTRACT

This research study aims to explore the factors that contribute to the dropout risk in an Open and Distance
Learning (ODL) setting and, thus, develop a framework to mitigate this risk, particularly among Universiti
Teknologi MARA (UiTM) students. As such, research objective one investigates the factors that contribute to the
dropout risk in the ODL setting. Through qualitative interviews, this study has gathered in-depth insights into the
personal, academic, socio-economic, and institutional factors that influence dropout decisions. Research objective
two focuses on developing a framework to mitigate dropout risk among UiTM students in the ODL setting.
Building upon the findings from research objective one, the framework was designed to address the identified
factors and provide practical approaches to enhance student motivation and support. The findings of this research
will contribute to the existing literature on dropout risk in ODL settings, providing insights into the unique
challenges faced by UiTM students. The developed framework will serve as a practical tool for UiTM and other
institutions to implement strategies aimed at reducing dropout rates and improving student retention in ODL
programs. Ultimately, this study seeks to enhance the overall learning experience and success of UiTM students
in the ODL environment.

Keywords: Student Dropout, Open and Distance Learning, Higher Education, Information Management.

INTRODUCTION

The adoption of Open and Distance Learning (ODL) as a response to the pandemic has
illuminated both the potential and challenges of remote learning. Malaysia's diverse educational
landscape has navigated the shift to ODL with varying degrees of success [1]. Despite its promise,
ODL's adoption has revealed issues such as limited digital infrastructure, connectivity gaps, and varying
degrees of preparedness among students, all of which contribute to student attrition [2]. Hence, raises
the urgency to understand the rate of attrition during ODL within the Malaysian higher education
context. Particularly, Universiti Teknologi MARA (UiTM) as a leading Malaysian institution, has
embraced ODL to ensure educational continuity during the pandemic. As UiTM transitioned to remote
learning, the unique challenges faced by its students became apparent. The sudden shift to ODL
platforms prompted by the pandemic exposed students to challenges related to digital literacy, access
to technology, and the absence of physical interactions. Understanding the experiences of UiTM
students within the ODL framework and the factors influencing attrition rates is essential for developing
targeted interventions.

ODL introduces a flexible educational opportunity that offers students the freedom to study
from anywhere and at any time over the Internet. Nevertheless, shifting the constraints of a conventional
lesson structure and promoting an independent learning mode can be a “double-edged sword” for
students. On one hand, it presents enormous chances to improve traditional education, however, it can
also present a significant obstacle to the pedagogical application of online education. ODL necessitates
that students have a high degree of autonomy and responsibility in choosing their courses of study. To
finish learning assignments and consequently reach the associated learning goals, students must be able
to manage their study time throughout the allocated learning periods.

However, the aim could not reach every student and some of them might fail to complete their
study due to many reasons. Higher education institutions continue to face a substantial and expensive
problem with student attrition, also known as student dropout. Universities and students both suffer
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from attrition. Failure to complete a degree will hinder students' efforts to improve their socioeconomic
standing, but for universities, attrition results in a significant financial loss and harms their reputation
because this performance is crucial to how the institution will allocate funding for its current and
graduate students [3]. Therefore, a qualitative study is needed to understand the reasons behind those
learners' decision to leave their studies, to allow for a better understanding of students' behaviours and
factors contributing to the early dropout risk, particularly in open and distance learning environments

[4].
METHOD

The study utilized a semi-structured interview approach to collect data from 15 former students
of Universiti Teknologi MARA, who had dropped out of their studies. Participants were purposively
selected based on their availability and willingness to share their experiences. The sample included
individuals who had dropped out from UiTM within the past few years during the COVID-19 pandemic
in Malaysia which resulted in the Movement Control Order in the year 2020, representing various
programs, disciplines, and levels of study. The interviews were conducted from early August to late
November 2022, based on the availability and scheduling preferences of the participants. The interviews
were carried out via video conferencing with applications such as Google Meet or Zoom Meetings,
depending on the preferences of the participants. A semi-structured interview guide was developed for
the study, which included open-ended questions and prompts to explore the participants' reasons for
dropping out, their experiences during their online studies at home, and their perceptions of the factors
that contributed to their decision to discontinue their studies.

In addition, the interview guide was designed to allow for flexibility and in-depth exploration
of the research topic. The interviews lasted for an average duration of 30 minutes to 1 hour and 30
minutes, depending on the responses and engagement of the participants. Before the interviews, the
participants were provided with information about the background, purpose and nature of the study, and
their informed consent was obtained. The interviews were audio-recorded with the participant's
permission, and detailed notes were taken during the interviews to capture important points and
observations. For data analysis, NVivo 12 was used to analyze the data [5]. The recorded interviews
were transcribed verbatim, and the data were analyzed using thematic analysis. Themes and patterns
were identified from the interview data, and the findings were interpreted in light of the research
questions and study objectives. The study followed ethical guidelines for research involving human
participants, including obtaining informed consent, ensuring confidentiality and privacy, and
maintaining the anonymity of the participants. The study received ethical approval from the UiTM
ethics review board.

RESULTS AND DISCUSSION

Table 1 highlights factors that contributed to the dropout risk in an ODL setting. Data from the
15 respondents are presented in descending order from highest to lowest of which factors reported by
respondents in causing student attrition. The factors are: (i) Self-Regulation Factor - students frequently
struggle with poor self-organization because they lack the drive to pursue self-directed learning. This
dependence on instructor direction stems from the conventional face-to-face classroom environment. It
emphasizes the necessity for students to take greater responsibility for their learning and self-regulate
their study habits, as relying solely on instructors is insufficient, (ii) Personal Factor - this study found
that when students first switched to ODL, they frequently went through a type of "culture shock" and
lacked the prerequisite training for this new way of learning. Students were commonly burdened by
personal obligations and distractions while at home. Moreover, ODL also tended to reduce students'
interest in their studies because there was no personal connection between them and their teachers, (iii)
Teaching Quality Factor - the study found that 14 out of 15 respondents shared their concerns and
frustrations regarding the teaching quality during ODL classes. Their feedback shed light on various
aspects of teaching that they found lacking or problematic, including lecturer teaching styles, feedback
responses from lecturers, and overall engagement with students. One of the primary concerns expressed
by the students was related to the teaching styles employed by the lecturers in the ODL setting. The
students craved more interactive sessions that would foster meaningful exchanges of ideas and allow
for clarifications on complex topics. The lack of real-time interaction and dialogue with their lecturers
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created a sense of detachment and hindered their ability to fully grasp and apply the course content, (iv)
Environmental Factor - the introduction of ODL brought to light the significant influence of
geographical location on the Internet speed, resulting in slower connections in rural areas compared to
urban counterparts. This discrepancy in Internet speed made it difficult for students to learn. Slower
internet users had the option of seeing class recordings later, but this made it more difficult for them to
participate in real-time discussions. Additionally, in instances where presentations are involved, this
might affect students' academic achievement.
Table 1: Results of Qualitative Study

Factors Times referenced Percentage
1. Self-regulation 59 23.0%
2. Personal 53 20.7%
3. Teaching Quality 41 16.0%
4. Environmental 38 14.8%
5. Emotional 21 8.2%
6. Financial 20 7.8%
7. Communication 13 5.1%
8. Technological 11 4.3%

In addition, (v) Emotional Factor - this study found that the shift to remote learning from home
has resulted in a notable absence of connections with peers, replacing all in-person interactions with
screens and text messages. This circumstance frequently causes feelings of isolation while studying or
working together on group projects. ODL presents difficulties for instructors as well because it makes
it difficult to build emotional connections with students, (vi) Financial Factor - the sudden shift to
remote education requires access to computers, laptops, tablets, or smartphones, as well as a stable
internet connection. These additional expenses put a financial strain on many families, especially those
who were already facing economic challenges. Moreover, the cost of online learning varies across
different courses. Some courses required students to purchase specific software, access online
platforms, or subscribe to digital resources, which further added to the financial burden, (vii)
Communication Factor - this study discovered that eight respondents reported that their lecturers
experienced problems with their internet connection during online classes. These issues ranged from
intermittent connectivity to complete disconnection. As a result, students faced disruptions, lagging,
and even complete interruptions in their learning sessions. Such internet-related problems hindered the
flow of the class, affected real-time interaction, and impeded the delivery of course content, (viii)
Technological Factor - the respondents highlighted the specific hardware requirements they lacked,
including earphones, microphones, laptops, phones, and reliable internet connection. These hardware
limitations have impacted their ability to effectively communicate, complete assignments, and ensure a
smooth learning experience in ODL. For active involvement, teamwork, and engagement in online
discussions, good audio quality is essential.

In summary, this study identified the following recommendations to reduce the risk of dropout
among undergraduate students: (i) Prioritize Teaching Quality by recognizing that teaching quality
emerged as a crucial factor in student attrition, institutions should focus on improving the quality of
online instruction. This includes training instructors in effective online teaching methods, providing
them with the necessary tools and resources, and promoting engagement and interaction in virtual
classrooms, (ii) Enhance Self-Regulation Skills by giving the significant role of self-regulation in ODL,
institutions should invest in programs and resources aimed at developing students' self-regulation skills.
Providing guidance on time management, goal setting, and study strategies can empower students to
take greater responsibility for their learning, (iii) Supportive Learning Environment by creating a
supportive online learning environment that minimizes distractions and fosters concentration. This can
include providing students with guidelines for setting up productive study spaces at home and
encouraging them to minimize interruptions during online classes, (iv) Accessible to Technology by
addressing the digital divide by ensuring that all students have access to the necessary technology and
internet connectivity for ODL. Institutions can explore options for providing devices and affordable
internet access to students who need them, (v) Regular Revision Practice by encouraging students to
adopt regular and thorough revision practices. Promoting the importance of reviewing course materials
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can help students consolidate knowledge, identify areas of weakness, and prepare effectively for
assessments, (vi) Engagement and Interaction by implementing strategies to enhance student
engagement and interaction in the online learning environment. This can involve incorporating
collaborative activities, group discussions, and peer-to-peer interactions to create a sense of community
and reduce feelings of isolation, (vii) Mental Health Support by recognizing the potential mental health
challenges faced by students in ODL, especially in light of isolation and distractions. Provide access to
counselling services and resources to support student's emotional well-being, (viii) Flexibility and
Communication by offering flexibility in course schedules and communication channels to
accommodate students' diverse needs and circumstances. Ensure that instructors are accessible and
responsive to students' inquiries, particularly during off-class hours, and (ix) Monitoring and
Intervention by implementing a system for monitoring students' progress and identifying those at risk
of attrition early in their ODL journey. Provide timely interventions, such as academic advising or
tutoring, to support struggling students. Hence, implementation of these recommendations will help
students adapt to the challenges of online learning and maximize their growth potential.

CONCLUSION

In sum, this research has shed light on the multi-layered factors contributing to student attrition
in the realm of ODL. Through a systematic examination of these factors, critical areas have been
identified that demand attention to enhance student retention and success in ODL settings. The findings
underscore the paramount importance of self-regulation skills among ODL students. To mitigate
attrition, educational institutions need to put a high priority on programs that help students become more
goal-oriented, time-efficient, and disciplined—all of which are critical for success in an online learning
environment.
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ABSTRACT

The Public libraries in Malaysia are evolving into vital community hubs, offering access to information and social
connections while supporting mental health and well-being. This research investigates the quality of therapeutic
landscapes within Malaysian public libraries using a mixed-methods approach. It explores user perceptions of
therapeutic environments and aims to develop strategies for enhancing these spaces. By integrating qualitative
insights and quantitative assessments, the study seeks to understand the impact of therapeutic landscapes on user
satisfaction and the overall library experience. Findings are expected to inform library management practices and
contribute to societal well-being.

Keywords: Therapeutic landscapes, Well-being, Library therapeutic landscape, Library therapeutic landscape
quality, Library therapeutic satisfaction, public libraries,

INTRODUCTION

In Malaysia, public libraries are becoming community hubs, providing access to information,
fostering social connections, and supporting mental health and wellbeing. This research aims to evaluate
and enhance the therapeutic landscape quality within these spaces through a mixed-methods approach,
integrating qualitative insights and quantitative assessments. The study focuses on understanding user
perceptions of therapeutic landscapes, including natural and built environments, social environments,
and spiritual environments, and developing strategies for improvement. The research methodology
employed is a sequential mixed-methods approach, combining qualitative and quantitative techniques
to provide a comprehensive understanding of public library therapeutic landscapes. Qualitative methods
were used to gather contextual insights, while quantitative data collection techniques were used to
quantify user perceptions of therapeutic landscape quality and its relationship with overall library
satisfaction. The study seeks to develop a comprehensive quality measurement system tailored to public
library settings. Surveys and structured questionnaires were administered to users, gathering data on
their experiences, preferences, and perceived benefits of library engagement. The findings are
anticipated to provide actionable insights for library management, foster improved user experiences,
and contribute to societal well-being. Demographic factors such as age, gender, and socioeconomic
status were found to influence perceptions of therapeutic landscape quality, emphasizing the need for
tailored interventions to meet diverse user needs. In conclusion, this research provides valuable insights
into the design, management, and enhancement of therapeutic landscapes within Malaysian public
libraries, emphasizing the importance of creating supportive, inclusive, and engaging environments for
accessing information and promoting mental health and wellbeing.

The Malaysian government has been dedicated to addressing socio-economic disparities and
advancing the nation's knowledge in social, cultural, educational, and economic aspects since the 1990s.
Public libraries are recognised as integral components of community life, serving as catalysts for
societal transformation and individual empowerment (Zakaria et al., 2011). This study emphasises the
pivotal role of public libraries in fostering social wellbeing and positions them as key providers of
therapeutic landscapes aimed at nurturing the future wellbeing of the populace. Public libraries have
long been recognised for their transformative impact on society, enhancing the quality of people's lives
by providing access to knowledge, resources, and cultural enrichment (Brewster, 2014; Zakaria et al.,
2011). However, with mounting pressures and pervasive feelings of stress and depression (World
Health Organization, 2017; Malaysian National Library, 20006), there is a pressing need for proactive

39



interventions to support mental health and well-being. The concept of therapeutic landscapes emerges
as a promising solution, offering a holistic approach to planning and developing library environments
conducive to healing and restoration. This research seeks to elucidate best practices for leveraging
public libraries as therapeutic landscapes, focusing on the incorporation of therapeutic elements within
library environments that can improve users' overall well-being. It is based on Gesler's (1998)
therapeutic landscape theory and builds upon Brewster's (2014) thematic categorization of public
libraries as restorative and relaxing environments. The research aims to go beyond qualitative
assessments by incorporating quantitative measures to evaluate the impact of therapeutic landscapes on
user satisfaction. This was achieved through a survey-based research design involving 474 respondents,
with data analyzed using descriptive statistics, factor analysis, and multiple regression to assess
relationships between Library Therapeutic Landscape Quality (LTLQ) dimensions and user
satisfaction. By embracing the idea of therapeutic landscapes, public libraries can become essential
community hubs, enabling people to live healthier, more satisfying lives and supporting societal
progress.

MATERIAL AND METHOD

This study focuses on the relationship between library therapeutic landscape quality and library
services and facilities in Malaysian public libraries. The research paradigm is a pragmatic (sequential
mixed method) approach, using both qualitative and quantitative methods. A discussion, interview,
focus group session, and identification of the research problem came after a preliminary approach to
identifying the components and dimensions of library therapeutic landscape criteria. Quantitative data
was obtained to understand the views of library management and staff on how public libraries can
contribute as a therapeutic landscape. The project aims to inspire satisfaction using library therapeutic
landscape quality as a motivator towards well-being. However, there is a significant lack of data
supporting this idea. To fill this gap, a four-tiered approach was taken: survey construction based on
existing literature, exploratory study, survey and pilot testing, and running reliability and validity tests
on the data. A literature review was conducted to identify categories of quality and the questions
associated with each category. Three categories for therapeutic landscape quality were decided upon
due to the original theory of therapeutic landscape. Four questions were generated for each item, with
pre-testing carried out to identify any problems related to questions, format, style, terms, fonts, etc. The
instrument was then submitted to experts for content validity review. To ensure the usefulness of the
results, the assessment tool was tested for different forms of validity and reliability. Questions were
designed to assess expectation and perception, with a diversity of questions to increase content validity.
The questions were sorted based on response type, such as word response, pick one answer, or five-
point Likert scales, and analysed using descriptive statistical techniques. The questions were arranged
into "my expectation" and "my perception," which both contain all the questions in different orders and
categories.

RESULTS AND DISCUSSION

The research study aimed to identify the dimensions of a therapeutic landscape in a public
library setting using a qualitative approach. It involved a literature review, semi-structured interviews,
and focus group discussions with library professionals and users. The dependent variable was library
therapeutic satisfaction, measured in terms of library user satisfaction. The independent variables were
based on the therapeutic landscape theory by Gesler (1992), the service quality (ServQUAL) theory by
Parasuraman, Zeithaml, and Berry (1988), and library quality (LibQUAL) by the Association of
Research Libraries. The independent variables consisted of three dimensions: library natural/built
environment, library social environment, and library spiritual environment. The findings of this study
highlight the significant role of Library Therapeutic Landscape Quality (LTLQ) in enhancing user
satisfaction. The dimensions of the natural/built environment, social environment, and spiritual
environment were all positively correlated with therapeutic satisfaction, with the social environment
showing the strongest influence (=0.27, p<0.05). The small difference between what users expect and
what they think about libraries shows that they meet or go beyond what users want. This is shown by
the high mean scores for the natural/built environment (4.36 + 0.39), the social environment (4.04 +
0.38), and the spiritual environment (4.01 £ 0.59). These findings reinforce libraries' role as spaces of
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restoration and well-being, emphasizing the importance of integrating therapeutic principles, such as
strategic use of physical spaces, inclusive social interactions, and symbolic elements. These results
align with previous research on therapeutic landscapes and provide a framework for further exploration
in diverse library settings.

CONCLUSION

The study has sought to explore and define the dimensions and elements of the library
therapeutic landscape (LTL) within Malaysian public libraries. Drawing from the foundational work of
Gesler (1992), the researcher aimed to extend the understanding of LTL, particularly in the context of
Malaysia, where little prior research exists on this topic. An extensive literature review revealed that
while studies in the West have explored the concept of libraries as therapeutic landscapes, Malaysia has
not conducted any such investigations. Moreover, there is a dearth of research discussing the model of
library therapeutic landscape quality. Library Therapeutic Landscape Quality (LTLQ) emerges as a
crucial criterion for library branding and the development of public libraries in Malaysia. Given the
country's status as a developing nation, prioritizing LTLQ library services, facilities, and collections is
imperative. Recognizing the significance of LTLQ not only enhances user experiences but also
contributes to the broader economic prosperity of the nation. As Malaysia transitions toward a service-
oriented economy characterized by rapid technological advancements, the importance of meeting user
expectations and perceptions becomes increasingly vital. This necessitates a shift from traditional
library service paradigms to ones measured by LTLQ, ensuring libraries remain relevant and
competitive in the evolving landscape. Integrating the concept of therapeutic landscapes into library
service frameworks can enhance service performance and overall library quality, ultimately
contributing to the creation of a more robust and competitive society. By emphasizing culture and
fostering healthy environments, public libraries can serve as crucial components for advancing societal
development. Furthermore, this study can aid the government in promoting mental health awareness,
particularly through public library services. The findings underscore the profound influence of affective
therapeutic landscape experiences within libraries, reinforcing the importance of prioritizing LTLQ in
library management and service provision. In conclusion, this research explores the concept of the
therapeutic library landscape in Malaysian public libraries, emphasizing the importance of prioritizing
its quality in library management practices. It emphasizes the need for further exploration and
integration of LTLQ principles in library service frameworks to enhance user experiences and
contribute to societal well-being. The findings underscore the profound influence of therapeutic
landscape experiences within libraries and the need for further exploration and integration of these
principles.
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ABSTRACT

The diverse file formats and rapid technological advancements present significant issues for Archives, Libraries,
research institutes, and allied organizations in maintaining the accessibility and usage of materials in the long
term. The research aims to explore experts' perspectives on digital preservation strategies for oral history
collections. A purposive sampling approach is employed. The panel of experts will be chosen through a peer
survey rather than a random selection from a population. This pilot study is being done to assess the possibility
of a full-scale investigation of the digital preservation of Malaysia's oral history collection. The research aims to
investigate several variables: (1) the Expert Panel's experience and knowledge of oral history and digital
preservation; (2) the technology utilized for digital preservation; (3) platforms, formats, and mediums of oral
history collections; (4) allocation of funding for digital preservation initiatives; (5) short-term and long-term
strategies; and (6) existing policies regarding the treatment and digital preservation of such collections. The pilot
project was conducted with four (4) custodians of the Oral History Collections selected around Malaysia. The
pilot study's findings are analyzed based on several variables: (1) the Expert Panel's expertise in oral history and
digital preservation; (2) the technology utilized for digital preservation; (3) the platform, formats, and medium of
oral history collections; (4) allocation of funding for digital preservation projects; (5) short-term and long-term
strategies; and (6) current policies regarding the treatment and digital preservation of such collections.
Keywords: oral history, digital preservation strategy, cultural heritage, Malaysian’s oral history collection,

INTRODUCTION

In Malaysia, the topic of digital preservation, which is a significant challenge in many parts of
the world, has not been addressed according to a prior study by Zuraidah et al (2010). The increasing
accumulation of digital resources necessitates not only accessible and efficient transmission but also,
crucially, the long-term preservation of these items for the benefit of future generations. The study
primarily focuses on oral history collections, which make a substantial contribution to the resources
stored in Archives, Libraries, and similar organisations. To ensure the sustainability of collections for
future generations, it is important to develop and implement strategies that facilitate the transition from
analogue to digital formats, as most collections are currently in analogue form but becoming more
accessible in digital audio format. Digital preservation is all the different methods that are needed to
keep digital things safe for a long time especially in managing information in the digital age (Ahmad,
et al., 2024). Merely safeguarding electronic records is inadequate if the emphasis is solely on the
tangible storage devices. It should focus on ensuring continued access to the information within the
records. Preserving electronic records involves adapting to ongoing technical advancements to provide
long-term access to the records. Oral history collections in Malaysia are in danger due to the decay of
analogue sound carriers and the progress of digital recordings. (Irwin, 2016). Technological
advancements are impacting the Oral History collections, and access to them may diminish due to the
declining market support for analogue audio technology. Advancements in audio technology have
resulted in the creation of various new audio formats and devices available on both discs and tapes. Due
to the outdated nature of vintage playback technology and the absence of coordinated efforts in
managing and preserving these collections, there is a pressing requirement for a digital preservation
plan for oral history recordings. This study aims to examine the future sustainability of oral history
collections in Malaysia.
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MATERIAL AND METHOD

The findings and results of this study concluded into three important parts according to the
criterion 1) expert panel, 2) technology and platforms and 3) funding, strategy and established policy
as tabulated in Table 1.

Table 1 Discussion Summary according to the criterion of this study

Criterion Summary

The institutions have numerous oral history collections, but its
expert panel is ineligible for the study due to limited
knowledge in the field and digital preservation. The
individuals in charge of administering the collections only
have experience in handling the collection. Additionally, the
responsibility was assigned to a clerk instead of an officer with
oral history and digital preservation expertise.

Expert panel

The institution does not implement digital preservation
programmes, and all collections are stored on audio cassettes
that can only be utilised with analogue cassette players. No
modern technology was used because the digital preservation
initiative is not implemented.

Technology and Platforms

The oral history collection Institutional culture and heritage
were organised and administered similarly to library items.
Unfortunately, the institutions are not disclosing the number
of oral history collections. As digital preservation strategies
were not entirely executed, no cash was granted for collection
Funding, Strategy and preservation. Not all oral history recordings were transcribed

Established Policy to preserve knowledge in a systematic fashion. The lack of a
developing strategy and set policy for digital preservation
projects is evident.

The result of discussion on short-term and long-term strategies; and existing policies regarding
the treatment and digital preservation of OH collections are tabulated in Table 2.
Table 2 Discussion summary on the strategies and policy on this study

Result
List of Preservation Strategies Policy Document
respondents Short 1 Lone-term AES22 | AES28- | AES38- | AES4l-
Preoservatione o P:es%rveation ~1997 1997 2000 2009
(r2008) | (r2008) (r2005) (r2005)

Panel A / / /
Panel B / /
Panel C /
Panel D / /

Based on the result presented in Table 2, it is found that all of the respondents have strategized
short-term preservation, and only Panels A and B have strategized long-term preservation measurement.
Hence, only Panel A and D has complied the policy AES22-1997 (r2008). It shows the need for more
awareness of digital preservation among all the custodians of oral history collection in the selected
organizations.

CONCLUSION

A preservation plan provides a way to preserve and access current and archive electronic
records for as long as needed. A preservation plan is necessary to ensure long-term preservation of
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electronic documents, which are more easily manipulated and altered, resulting in decreased faith in
their dependability and validity. Therefore, the preservation plan should guarantee the accessibility of
electronic record information. Most oral history recordings are analogue, although digital audio is
becoming more prevalent. Libraries and archives must not only store and provide access to resources,
but also ensure their long-term preservation. Proper preservation is essential for future retrieval and
access, requiring a seamless transfer between analogue and digital environments.
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ABSTRACT

Small and medium-sized enterprises (SMEs) play a pivotal role in national economies, employing nearly two-
thirds of the labour force and contributing significantly to government income. Selangor, a thriving economic
landscape with the highest number of establishments among Malaysian states, relies predominantly on SMEs.
The strategic location of Selangor at the heart of Peninsular Malaysia has attracted numerous SMEs, making it
crucial to understand and enhance their business continuity and records management practices. To address this, a
qualitative multiple case study was conducted, focusing on SMEs in Selangor. The study aimed to evaluate the
comprehensiveness of business continuity management, assess business continuity plans (BCPs) for records
management, and explore the implications of non-compliance with BCPs for SMEs. The research utilized
document reviews and interviews with SME business owners and continuity managers, explicitly focusing on
managerial-level respondents in the records and information system department. Findings underscored the
importance of identifying vital records within SMEs, such as active contracts, financial records, and personal
customer information. Regular updates to BCPs were highlighted as crucial to align with organizational changes.
The study revealed diverse approaches to records management, with some SMEs designating division managers
as custodians and others involving management, records committees, and imaging specialists. Integrating
stakeholder perspectives was identified as a critical factor in developing comprehensive BCPs. Discrepancies
were observed in including records in BCPs, emphasizing the need for a standardized understanding. An
organized BCP was deemed essential, with SMEs emphasizing the significance of recovery plans, regular audits,
and discussions with top management. In conclusion, the research findings emphasize the need for SMEs in
Selangor to evaluate and integrate their BCPs and records management practices to enhance overall resilience.
The study contributes practical insights for improving business continuity and records management efforts,
providing valuable guidance on identifying vital records, engaging stakeholders, specifying roles, and maintaining
organized BCPs. The results offer SMEs in Selangor an opportunity to strengthen their readiness and resilience
for business continuity by customizing strategies effectively.

Keywords: Business continuity plans (BCPs), records management practices, small and medium-sized
enterprises (SMEs), integration of BCPs and records management and vital records.

INTRODUCTION

Small and medium-sized enterprises (SMEs) are responsible for employing nearly two-thirds
of the labor force in the country. They contribute to the government's income through income taxation,
and households benefit from taxes, profits, and salaries. Thailand, Malaysia, and the Philippines are
emerging countries that rely on SMEs for economic development, as per the World Bank's classification
of countries (Mintah, Gabir, Aloo and Ofori (2022). These nations are also vulnerable to various natural
disasters that affect all businesses, including SMEs. In December 2021, the worst flood disaster affected
around 50,000 SMEs in several districts in Selangor. These SMEs experienced losses such as damage
to their premises, machinery, business records, and information, destruction of raw materials, and final
products due to water inundation. This led to the expected closure of their operations (Auzzir, Haigh,
and Amaratunga, 2018). To survive and expand, SMEs must maintain accurate records.

According to the latest report on business establishments by the Department of Statistics
Malaysia, Selangor has the highest number of establishments among all states in Malaysia as of 2019.
This indicates that the state's economic landscape is thriving, mainly driven by SMEs. Most of the
businesses in Selangor are SMEs, which significantly contribute to the state's economy. The state's
strategic location is one of the main reasons for its success in attracting SMEs. Selangor is located at
the heart of Peninsular Malaysia, acting as a natural gateway to the rest of the country. A study needs
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to be conducted to investigate the records management aspects of Small and Medium Enterprises
(SMESs) business continuity management practices. This study aims to evaluate the comprehensiveness
of business continuity management and assess their business continuity plans for records management
aspects. Additionally, the study will assess the implications of non-compliance with a business
continuity plan for SMEs. The outcome of this study will contribute to the comprehensive framework
of business continuity planning and the records management aspects by SMEs.

MATERIAL AND METHOD

The research conducted in this study used a qualitative approach with multiple case study
designs. This approach can be replicated in other research settings focusing on different institutions.
According to Creswell (1998), any research question containing "how' or 'what' falls under the category
of qualitative research. This confirms the qualitative approach used in this study. Yin (2003) expressed
his concerns about single-case designs, as they limit the scope of study and may not provide the most
potent analytical conclusions. Yin also stressed that analytical conclusions drawn from two or more
cases independently would be more effective than those from a single case study. Therefore, the
multiple case study approach provided a rich and maximized depth of information, resulting in more
transferable findings.

This study aimed to investigate the extent to which Small and Medium Enterprises (SMEs)
practice business continuity management. The study collected data through document reviews and
interviews with SME business owners and business continuity managers. The study also explored
whether records management was integrated into business continuity plans or worked in isolation and
how implementing a business continuity plan could benefit SMEs. The study focused on SMEs in
Selangor, and data were collected from managerial-level respondents in the records and information
system department. SMEs outside the Selangor area were excluded, and respondents below the
managerial level were not selected for an interview. The findings from these cases led to creating a
comprehensive framework for business continuity planning that incorporates records management.

Data were collected through document reviews and semi-structured interviews with five SMEs'
managerial-level participants from records and information systems departments, each company
participating in this research named C1 to C5. These transcriptions were coded, and thematic analysed
focused on integrating records management into BCP practices, the current effectiveness of approaches,
and the challenges identified. Through cross-case analysis, the methods used by the five firms were
compared. Triangulation enhanced credibility, as insights were cross-verified between interviews and
documents.

RESULTS AND DISCUSSION

This study highlights the critical importance of identifying vital records within SMEs as a
fundamental element for ensuring the smooth functioning of business operations. Vital records,
encompassing active contracts, financial records, employee data, and personal and confidential
customer information, are essential for prioritising their management, storage, and protection. The
diverse approaches revealed through interviews with SMEs (C1 to C5) highlight the necessity for
tailored strategies in identifying and handling vital records. Regular updates to business continuity plans
(BCPs) are emphasised as crucial, aligning with technological, staff, and facility changes. This practice
ensures that BCPs remain relevant and effective in evolving organisational dynamics, a perspective
supported by existing literature.

The preservation of vital records necessitates clear roles and responsibilities within an
organisation. Various SMEs adopt different approaches, designating division managers as custodians
in some cases (C1 and C4), while others involve management, records committees, and imaging
specialists (C2 and C3). Stakeholder involvement is critical in developing a comprehensive BCP, with
diverse perspectives and expertise contributing to a tailored approach that effectively addresses
potential risks and threats.

A notable finding is the varying perspectives on including records in business continuity plans.
While some SMEs (e.g., C2) do not have specific BCPs for records, others (e.g., C1) stress the
importance of including records detailing corporate events, audit trails, and financial activities. This
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discrepancy underscores the need for a standardised understanding of what constitutes vital records and
their role in ensuring accountability and facilitating financial management.

The study emphasises that an organised business continuity plan is essential for maintaining
business operations during unexpected events. SMEs stress the significance of recovery plans, including
identifying vital records, establishing recovery sites, and approval by management. Regular audits and
discussions with top management are highlighted as crucial elements to ensure these plans' ongoing
validity and effectiveness. The business recovery plan team, responsible for administrative functions,
facilities, logistics, user support, computer backup, restoration, and other critical areas, plays a pivotal
role in executing the plan.

In conclusion, the research findings emphasise the need for SMEs in Selangor to evaluate and
integrate their business continuity plans and records management practices. This integration is crucial
for enhancing overall resilience in the face of disruptions. The study contributes to a better
understanding of SMEs' preparedness and provides practical insights for improving business continuity
and records management efforts. Identifying vital records, engaging stakeholders, specifying roles, and
maintaining organised business continuity plans serve as valuable guidance for SMEs seeking to
strengthen their resilience strategies.

CONCLUSION

In summary, this study emphasizes the importance of including records management in the
business continuity plans of small and medium-sized enterprises (SMEs) in Selangor. It suggests that
SMEs evaluate their current level of integration and seek advice from experts in records management
and business continuity planning to customize their strategies effectively. The results of the study offer
valuable information to SMEs in Selangor, helping them improve their readiness and resilience for
business continuity by integrating records management, identifying crucial records, involving
stakeholders, utilizing expertise, communicating effectively, and collaborating with relevant agencies.
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ABSTRACT

Information plays a significant role in delivering society's input, ideas, and opinions. However, the rise of fake
information has led towards misinformation in society. Current global issues regarding the COVID-19 outbreak
include various kinds of fake news and inaccurate information that have been spread widely. Therefore, this study
would like to explore the evaluation criterion of online information by assessing the youth information behaviour
toward the credibility of online information among teenagers in Malaysia. The Radical Change Theory has been
adopted in the development of a conceptual framework in the process of identifying the variable's relationship
with online information credibility among teenagers. A quantitative approach was selected to assess the credibility
of online information among teenagers. The findings show a positive relationship between youth information
behaviour that consists of three principles: interactivity, connectivity and access and online information
credibility, which contains accuracy, authority, objectivity, currency, and coverage. Individuals with high
information credibility will carefully choose and select the information content on the website. Through the
findings, the teenager is aware of the significance of choosing the right information; however, the teenager should
be extra cautious about fake news, which makes it difficult to know the right and wrong information. The possible
collaboration with the Ministry of Education in achieving the quality of education by enhancing the understanding
of teenagers in evaluating online information in the future is in line with the Strategic Plan 2024-2030, Ministry
of Education for the Strategic Pillar No 1 (Increase Access and Quality of Education)

Keywords: Information science, Information Credibility, Teenager, Interactivity, Connectivity, Accessibility

INTRODUCTION

Generation Z and Generation Alpha are the teenage categories that will commonly and easily
be manipulated by online information in the media. Social networking sites such as Facebook, X
(previously known as Twitter), Instagram and TikTok are the platforms commonly used by this
generation to create, share and delete online information. This has been supported by Hussin, Azli, and
Samsudin (2019), who state that users use social networking sites (SNS) to share their ideas, personal
messages, information, and other content, such as pictures and videos. However, this generation does
not hesitate to use the information without confirming the sources of the information. Teenagers'
awareness of assessing the credibility of information is low. This has been supported by a Stanford
researcher who found out that students have trouble judging the credibility of information (Donald,
2016). Without confirmation from reliable sources, teenagers think the information they disseminate is
right. According to Anderson (2017), teenagers are tech-savvy compared to their parents. However,
when it comes to identifying fake news, they seem as confused as other generations. The same research
has also been conducted, and the findings show that 31% of kids 10 to 18 years old have shared online
information and later found out that the information is fake or inaccurate (Figueiraa & Oliveira, 2017).
Other research by Sharma, Kaushal, and Joshi (2023) mentions that social media users cannot filter
trustworthy information due to the enormous size of information; thus, the role of information support
from the government is significant. Teenagers are much more curious than adults and want more
attention on social media when they spread such kind of information.

These generations should possess the skill of searching for or seeking online information on
whatever platform exists in digital media. According to Mohd Razilan Abdul Kadir, Nurul Iylia Sabeela
Johari and Norhayati Hussin (2018), teenagers should develop skills in information management and
usage of information tools as well as databases that will lead them to search for information accurately
related to their study. These issues and problems lead teenagers or youth to create, use and disseminate
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wrong information. Therefore, this study would identify and explore the evaluation criterion for online
information by assessing the youth information behaviour toward the credibility of online information
among teenagers in Malaysia. It is significantly important to educate this generation in evaluating the
right information. This has been supported by Hassan et al. (2020), who state that the government
agency gives full support in educating society to become information literate through Media and
Information Literacy Programs that have been implemented by library institutions nationwide. One of
the initiatives that the Malaysian government has introduced is the In4Skill program for rural
communities. This kind of program should be expanded to include Sabah and Sarawak so that Malaysia
can shape the information society in 2030.

LITERATURE REVIEW

Teenagers

According to Merriam-Webster Dictionary (2024), teenagers refer to individuals who are
between 13 and 19 years old. During the teenage years, the behaviour and personality of this group are
usually energetic, curious, and adventurous. Teenagers curious will seek more information, especially
on the internet or social media. However, teenagers have also been exposed to fake information and
misinformation, making them gather the wrong information online. Rodriguez-Hidalgo et al. (2023)
state that teenagers have mastered Information, Communication and Telecommunication (ICT).
However, they need skill and media literacy training to use the information and avoid fake news
effectively. Teenagers usually do not hesitate to use the information without confirming the sources of
the information. The awareness of teenagers in assessing the credibility of information is low.
According to Schroeder (2021), imposter URLs and syndicated news will confuse the students in
misevaluating the credibility of online news. Without confirmation from reliable sources, teenagers
think the information they disseminate is correct. According to Anderson (2017), teenagers are tech-
savvy compared to their parents; however, when it comes to identifying fake news, they seem as
confused as other generations. This has also been mentioned by Dumitru (2020), who states that most
teenagers cannot distinguish between fake and trusted information within online environments.
Teenagers should develop skills in information management and using information tools as well as
databases that will lead them to search for information that is related to their study. The skill and
knowledge on assessing the credibility of information among teenagers should increase by providing
training focused on evaluating the credibility of information.

Credibility

Credibility is generally defined as the believability of information. People judge credibility
based on many different constructs, such as accuracy, objectivity, timeliness, and reliability, and rely
on cues such as source credibility, social prominence, and domain knowledge. Besides that, credible
information is called believable information (Fogg et al., 2001; Tseng & Fogg, 1999), and it is a person’s
perception of the truth of a piece of information (Eisend, 2006). Self (1996) also stated that this concept
was based on Aristotle’s argument that persuasion was based on fitting the message to the audience's
needs in the linear model of speaker-message-audience. In sum, different researchers employed
different definitions of credibility. This definition helps to demonstrate that credibility is a complex,
interdependent, and multidimensional concept (Burgoon et al., 1981).

Evaluation Criterion on Online Information Credibility

Previous literature identifies five criteria that users should employ in their assessments of
Internet-based information: accuracy, authority, objectivity, currency, and coverage or scope (see
Brandt, 1996; Smith, 1997; Alexander & Tate, 1999; Scholz-Crane, 1998; Fritch & Cromwell, 2001;
Meola, 2004). Accuracy refers to the degree to which a Web site is free from errors, whether the
information can be verified offline, and the reliability of the information on the site. The website's
authority may be assessed by noting who authored the site, whether contact information is provided for
that person or organization, the author’s credentials, qualifications, and affiliations, and whether a
trusted source recommends the Website. Objectivity involves identifying the site's purpose and whether
the information provided is fact or opinion. Currency refers to whether the information is up to date.
Coverage refers to the comprehensiveness or depth of the information provided on the site. These
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recommendations require a range of activities on the part of users, from simple visual inspection of a
Web site to more laborious information verification and triangulation efforts.

Radical Change Theory

The theory of Radical Change proposes that three digital age principles—Interactivity,
Connectivity, and Access—explain changes in youth information resources and behaviors in the digital
age (Dresang, 2005). A typology with three types of changes, each with indicators, operationalizes the
theory for the identification/ explanation of changes in information resources. The theory, however, has
been applied to the information behaviour of youth without such a typology. Therefore, the proposed
study seeks to further develop the theory by establishing a typology (or model) and accompanying
variables that address young people’s (a) cognitive status, (b) identify/value negotiation and information
creation, and (c) social interaction during their interaction with information (Koh, 2010). The Radical
Change theory with a new model from the proposed study will help understand youth information-
related activities and their interrelationships, not just studies of individual tasks or search sessions
isolated from the context.

Online Information Credibility

The credibility of online information should be examined so that the teenager will never
disseminate and share the wrong information. Previous studies have examined the credibility of
information based on the criteria that have been mentioned (i.e., accuracy, authority, objectivity,
currency, and coverage) to gauge the credibility of the information they find online. Respondents were
asked to indicate how often they performed nine behaviors (consisting of how often they ch) and see if
the information is up-to-date (currency), consider whether the views represented on a site are facts or
opinions (objectivity), consider the author’s goals/objectives for posting the information (objectivity),
check to see that the information is complete and comprehensive (coverage), seek out other sources to
validate the information on a site (accuracy), check to see who the author of the web site is (authority),
verify the author’s qualifications or credentials (authority), check to see whether the contact information
for the author or organization is provided on the site (authority), and look for an official “stamp of
approval” or a recommendation from someone they know (authority). The findings from a previous
study by Metzger and Flanagin show the user's information behaviour in identifying the credibility of
online information. This study will adopt that component to examine the evaluation criterion in
assessing credible online information.

Proposed Conceptual Model

In this study, the proposed model has been constructed based on the Radical Change Theory by
Dresang and Koh (2009) and the criteria of online information credibility. Radical Change Theory
explains changes in information resources and human information behavior towards the current digital
age. There are three dimensions to Radical Change Theory: interactivity, connectivity and access. The
criteria of online information credibility include authority, accuracy, currency, objectivity, and
coverage.

Radical Change Theory

\
| Connectivity } > Onlti:r:ee;ri\;:irt;nation
/

Figure 1: Figure Header
RESEARCH METHODOLOGY

The methodology used in the work project must be clearly stated and described in sufficient
detail or with sufficient references. The quantitative research approach has been selected to explore the
credibility of online information by identifying the evaluation criteria for online information as well as
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evaluating existing guidelines of information behaviour toward credibility assessment among teenagers
in Malaysia. The quantitative research approach deals with numerical data that could be converted into
numbers (Sheard, 2018). In this research, the respondents are youths in Puncak Alam and Puncak
Perdana. More than 400 questionnaires have been distributed online among teenagers in this area.
However, only 265 questionnaires have been returned. An online survey was used to collect data. The
questionnaire was divided into five sections: demographic, online information credibility, interactivity,
connectivity, and access.

The data analysis of the quantitative study used Statistical Packages of Social Science (SPSS)
version 25. It is used to create, clean, and analyze the data set. The analysis of the study is divided into
two stages. Descriptive statistics is used to compare the mean within the variable, while inferential
statistics is shown to test the reliability and validity of the instrument. An independent sample T-Test
was also conducted to determine whether there was a significant difference between the Mean of the
two groups. While assessing the relationship, the researcher conducted the Pearson Correlation
Coefficient test to identify positive and negative within the variables.

RESULTS AND DISCUSSION

Through this study, there is a positive relationship between youth information behaviour that
consists of three principles: interactivity, connectivity and access and online information credibility that
contains accuracy, authority, objectivity, currency, and coverage. Individuals with high information
credibility will carefully choose and select the information content on the website. The finding shows
that the interactivity of the sources influences the credibility of online information on the website. This
has been supported by Kim (2012), who states that interactivity can be important in studying online
source credibility. Interactivity is a unique aspect of credibility study. A different study found that the
interactivity of the application is also a predictor of credibility in social media (Johnson & Kaye, 2016).
So, this study shows that the interactivity sources of information influence the credibility of online
information sources. Even though the study has different scenarios, it proves that the interactivity of
either system or application has influenced the credibility of the information towards human behavior.

Connectivity also influences teenagers’ behavior in searching for credible information. The
findings show that low internet connectivity will disrupt teenagers in searching for credible online
information to complete their tasks. The connectivity of the internet influences teenagers to search for
credible information. A good internet infrastructure can assist teenagers in getting the correct
information. Based on Internet Society (2017), no strategy for the Internet for education can succeed
without adequate infrastructure and access to resources. It is good enough to access credible online
information as long they have a good internet connection, either via WIFI, 3G, or 4G (Britland, 2013).
So, connectivity is necessary to provide teenagers with credible, authentic and reliable online
information.

Access to online information is essential to credible online information among teenagers. Based
on UNICEF (2017), providing all children, especially teenagers, affordable access to high-quality
resources is necessary. Chhachhar et al. (2014) state that the availability of the Internet and its access
in schools, colleges, universities, and even houses also created various problems related to teenagers
nowadays being close to the Internet. Donald (2016) states that based on a study by Standford University
reported that the challenge of accessing online resources is people's difficulty accessing authentic online
information. This study has assessed teenagers in urban areas, so the findings show that teenagers do
not have significant difficulties in this matter. However, further study should be conducted on access to
credible online information in rural communities. The result may differ because some rural areas do not
have good internet infrastructure.

CONCLUSION

In conclusion, this study has examined the evaluation criterion of online information by
assessing the youth information behavior toward the credibility of online information among teenagers
in Malaysia. The findings show that all youth information behaviour has a positive relationship with
the credibility of online information. This is a teenager's positive behaviour in assessing the credibility
of online information in their daily life. However, with the emergence of various websites and
platforms, we should be careful with teenagers when taking online information from digital and online
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platforms. Besides that, future research should expand by conducting a comparative study of teenage
information behavior towards online information credibility in different ethnic groups, which can also
be conducted for further study. This is because the interesting finding will clearly show which ethnic
will have positive information behavior towards credible online information.
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ABSTRACT

Delivery of information literacy instruction to students is becoming progressively more significant due to the
proliferation of electronic resources and the increased usage of the net as an information source. Information
literacy has also become more and more significant in the contemporary environment of rapid technical change
and proliferating information resources. However, the escalating complexity of this environment, individuals are
faced with diverse, abundant information choices: in their academic studies: in the workplace, and in their
personal lives. Therefore, this study purposely to identify information literacy skills in enhancing the learning
process among undergraduate students in university. Information Literacy skills will assist the undergraduate’s
student in learning process to become advanced and efficient in using the right online resources in digital
platforms. The quantitative research approach has been adopted in assessing the Information Literacy Skills (ILS)
among undergraduate students for their learning process. The findings of this study revealed that majority of the
students highlighted that information literacy skills are significantly important to them because their learning
process has been systematically, efficient and advanced when using the right digital tools. The undergraduate
student could also determine the right information resources that can be used in improving their learning process.
Through these findings, this study has already contributed to the government agency especially in education in
identified the level of ILS of undergraduate students nowadays.

Keywords: Library and Information Management, Information literacy, information literacy skills, learning
process, undergraduate students.

INTRODUCTION

This study is to identify information literacy skills among undergraduate students, as it is one
of the important elements in the learning process. Information literacy skills are one of the crucial
factors to all students across curriculum. The university plays an essential role in enhancing the learning
process of the university, especially in teaching and learning. However, the university student also
should improve their own skill and knowledge so that can adopt the current curriculum that maybe
adopt the artificial intelligence, robotic and virtual reality elements in their teaching and learning. Other
than that, the university student also should know the right and credible information to receive,
disseminate, use and share and apply that information for their assignment that has been given by the
lecturer. With the advance of technology, information and technology are related with one another so
the university student should have capabilities and abilities to recognize the information needed by them
and how to locate, evaluate and use them effectively. Thus, the university student should possess a set
of abilities requiring individuals to recognize when information is needed and can locate, evaluate, and
effectively use the needed information. This kind of ability is known as information literacy. These
abilities already have certain skills that assist the undergraduate’s student in their learning process in
university.

Therefore, this study would like to identify information literacy skills in enhancing the learning
process among undergraduate students in university. Information Literacy skills will assist the
undergraduate’s student in learning process to become advanced and efficient in using the right online
resources in digital platforms. It is essential to universities identify the right skills of information literacy
so that they could apply and utilized those skills in learning process. Besides that, the process of learning
and teaching will become smoother when the undergraduate’s student could apply those skills and
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knowledge during the studies in the university. This study could also contribute to the government
agency especially in education in identified the level of ILS of undergraduate students nowadays.

LITERATURE REVIEW

Information literacy skills are one of the crucial factors to all students across the world. Swann
(1985 & 1987) identifies that those who are uncertain about their skills tend to pursue information that
is dependable with their views of themselves and interpret uncertain information in a manner that
consistent with these views. Baro (2011) highlights that information is presented in unfiltered formats,
raising questions about its authenticity, validity, and reliability. Doyle (1994) defines information
literacy skills as a set of abilities required to access, evaluate, and use information from a variety of
sources. Flywel & Jorosi (2018) mention that students are encountered with various and plentiful
information selections in their academic studies. Therefore, information literacy skills among students
are vital to ensure that they are able to filter the information retrieved before deciding whether to use or
not to use it. Besides seeking for information from the printed sources that available in the libraries and
information centres, students are also able to get their information needs from the non-printed sources
like online databases, electronic journals, e-books and many other sources available these days (Hassan
et al, 2020). Bawden (2001) views information literacy skills as related to “computer literacy, internet
literacy, digital literacy and media literacy”. In the 21st century, students live in technology, and media-
suffused situation and they are obligatory to seek plenty of information and integrate information
sharing with the whole world (Partnership for 21st Century Skills, 2009).

Tang and Tseng (2013) highlight that, to ensure the students are able to succeed in the online
learning environment, they must obtain critical thinking and decision-making skills, as well as the
capability in evaluating information - to find out which information is correct and truthful. They added
that online trainers create courses to involve students in self-regulated learning and to nurture students'
skill to confirm their own learning progress. Before that, Zhang, Li, Duan and Wu (2001) in their study
discover that distance learning self-efficacy, self-regulated learning skills, and information literacy
skills are significant analysts of learners' general achievements in distance learning. According to
Kurbanoglu, Akkoyunlu and Umay (2006), students will readily commence and effortlessly resolve
their information searching complications if they are poised about their information literacy skills.

On the other hand, Oware (2010) says, information literacy skills have developed around the
world as necessary skills for the 21st century. Baro and Keboh (2012) believe that this is caused by the
swift progression in information and communication technologies globally. At the same time, Flywel
& Jorosi (2018) mention that the active use of information by students has become essential. As
informed by Lau (2006), information has turned out to be a factor that allows students at all levels to
attain better results in their academic responsibility and even at work after graduation. He added that
contemporary information overload entails the students to authenticate and evaluate information to
prove its reliability. Ojedokun (2007) mentions, when students own suitable information literacy skills,
their self-assurance and capability to work individually is enriched since they can critically think,
understand the information well and make conversant decisions. Wema (2006) and Chu, Yeung & Chu
(2012) say, it is vital for universities to certify that all students attain information literacy skills by
participating in information literacy education into their curriculum.

RESEARCH METHODOLOGY

This study has adopted the quantitative research approach in identified the information literacy
skill among the undergraduate students in university. According to Coghlan and Bryan-Miller (2014),
quantitative research is the dominant research framework within the social science where it is a set of
strategies, technique and assumption used to study physiology, social and economic processes through
the exploration of numeric patterns. Thus, it is suitable approach in exploring and identified the
information literacy skill among undergraduate study within the university. This study involves a
descriptive survey research design. The population of this study covered undergraduate students from
twenty-six (26) faculties and academic centers all around Universiti Teknologi MARA (UiTM)
Selangor. The number of respondents that participated in this
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study is 165 undergraduate students. The instrument covered information literacy skills as well
as information resources. The Statistical Package for Social Science (SPSS) software already been used
to analyze the data based on the objectives of this study.

FINDINGS AND DISCUSSION

Demographic of Respondents
The number of respondents who participated in this study is 165 undergraduate students within
the UiTM Selangor Branch. The data show that the number of male and female are fourty-two (42)
male meanwhile, one hundred twenty-three (123) of female. The undergraduate student come from
various faculty and college in UiTM Selangor Branch. The segmentation of respondents as following:
Table 1: Number of respondents from various faculties within UiTM Selangor Branch

Faculty
Frequency Percent Valid Percent Cumulative Percent

Faculty of Medicine 3 1.8 1.8 1.8
Faculty of Architecture, Planning & Surveying 2 1.2 1.2 3.0
Faculty of Film, Theater & Animation 1 .6 .6 3.6
Faculty of Education 1 .6 .6 4.2
Faculty of Accountancy 12 7.3 73 11.5
Faculty of Hotel & Tourism Management 1 .6 .6 12.1
Faculty of Information Management 145 87.9 87.9 100.0

Total 165 100.0 100.0

Identify the characteristics of information literacy skills among undergraduate students

This study is conducted to identify the characteristics of information literacy skills in enhancing
the learning process among undergraduate students. The data analysis described the mean scores in
identifying each construct of information literacy skills characteristics in enhancing undergraduate
students learning process. The findings found that many students understand the meaning of information
literacy skills with the ILS (mean = 3.79, S. D. = .649) based on the score obtained. Majority of the
students highlighted that information literacy skills are important to them with the ILS (mean = 4.18,
S. D. = .656). Besides that, all the respondents responded that information literacy skills should be
obtained by all undergraduate students to enhance their learning process with the ILS (mean = 4.22, S.
D. = .647). In other words, most of the undergraduate students agreed that information literacy skills
are very useful in enhancing their learning process.

On the other hands, undergraduate students know the kinds of information literacy skills in
searching for information they need. The ILS for this statement is (mean = 3.84, S. D. = .692). While
for undergraduate students’ knowledge about how to seek for the information themselves, the result is
(mean = 3.98, S. D. = .662). This showed that not all undergraduate students have enough knowledge
on information literacy skills. Besides that, majority undergraduate students agreed that information
literacy skill is important to them in managing their information searching. The finding was (mean =
4.14, S. D. = .680).

It is found that, having information literacy skills could help undergraduate students in doing
their daily tasks, e.g.: their learning process. The finding shows the information literacy skills for this
question with (mean = 4.19, S. D. = .630). Majority respondents agreed that, undergraduate students’
information literacy skills could solve their information seeking problem easily in their learning process.
The findings for this statement are (mean = 4.13, S. D. = .677). While (mean = 4.04, S. D = .643)
findings were found for undergraduate information literacy skills could help them in formulating
questions based on their information needs in their learning process questions.

On the other hand, the findings for the question related to the information literacy skills could
help the undergraduate students in identifying potential sources of information in their learning process
has found the (mean = 4.02, S. D = .639). While the other question on information literacy skills could
help undergraduate students in developing their successful search strategies in their learning process
found the result of (mean = 4.06, S. D. =.622). The findings of (mean = 4.07, S. D. = .655) is for the
question on information literacy skills could help the undergraduate students in developing their
successful search strategies in their learning process.
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The findings also show that, undergraduate students’ information literacy skills could help them
in evaluating information sources they found in their learning process. The findings were (mean = 4.05,
S. D. =.656). It is also shows that, undergraduate students’ information literacy skills could help them
in organizing information for practical applications in their learning process with the (mean = 4.09, S.
D. = .688). While, for the question related to the undergraduate students’ information literacy skills
could help them in integrating new information from sources into an existing body of knowledge with
the findings of (mean = 4.08, S. D. = .666).

Regarding the undergraduate student’s information literacy skills could help them in using
information sources in their critical thinking with the results of (mean = 4.08, S. D. = .629). On the
other hand, respondents responded that their information literacy skills could help them in using
information sources in their problem solving with the findings of (mean = 4.07, S. D.= .700). While
they agreed that their information literacy skills could enhance their learning process with the (mean =
4.13,S.D.=.667).

Based on the above table, the undergraduate student’s information literacy skills could help
them to understand more in their learning process with the (mean =4.12, S. D. = .670). It is found that,
the undergraduate students’ information literacy skills could help them in becoming more efficient in
their learning process. It is also discovered that the undergraduate students’ information literacy skills
could help them in becoming more advance in their learning process with (mean = 4.10, S. D. = .686).
While for their information literacy skills could help them in improving their grades in their studies
shows (mean =4.11, S. D. =.672).

Examine the relationship between information literacy skills and learning process among
undergraduate students

To test the relationship between the variables, the factor that researchers consider in
determining the significance of hypothesis is the P-Value. Thus, for the relationship between two
hypotheses to be considered significant and not just merely random, therefore, the P-Value must be less
than 0.05. Based on the data analyses above, it shows that the information skills and electronics
resources have a significant relationship as the P-value that was reported is less than 0.05. The
significant value is .000 and it is a very strong significant (Sekaran & Bougie, 2016).

CONCLUSION

Information literacy has also become more and more significant in the contemporary
environment of rapid technological change and proliferating information resources. Because of the
escalating complexity of this environment, individuals are faced with diverse, abundant information
choices: in their academic studies: in the workplace, and in their personal lives (Anafo and Filson,
2014). In addition, information is available through multiple media, including graphical, aural, and
textual, and these pose new challenges for individuals in evaluating and seeing it. The uncertain quality
and expanding quantity of information pose large challenges for society (Ashoor, 2005). Hence, it is
crucial for the undergraduate students bear at least good information literacy in enhancing their learning
process throughout their fields at the universities.
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ABSTRACT

Cardiovascular disease (CVD) the leading cause of mortality globally occurs primarily due to coronary artery
disease caused by hypertension, diabetes and dyslipidemia. In addition to the above-mentioned risk factors,
persistent organic pollutants (POPs) which include dioxin also play a role in CVD. They are transported by
lipoproteins and accumulate in adipose tissue with low-density lipoprotein (LDL) found to be the main transporter
of lipid-soluble POPs. However, very-LDL (VLDL) and high-density lipoprotein (HDL) have also been
associated with lipid-soluble POPs in humans. An in-vitro study looking at the effects of dioxin in reverse
cholesterol transport (RCT) of high-density lipoprotein cholesterol (HDL-c), an anti-atherogenesis pathway was
undertaken to further understand it’s mechanism of action. MATERIALS AND METHOD: 3T3-L1
preadipocytes were differentiated into mature adipocytes according to manufacturer instructions. A cholesterol
efflux capacity assay was performed using mature adipocytes loaded with fluorescence-labelled cholesterol and
treated with dioxin concentrations of 1,10,30 nm and dioxin 30 nm together with rosiglitazone (0.005 pmol/ml).
The movement of labelled cholesterol from the cells to the acceptor (HDL) was quantified with the intensity of
fluorescence-labelled cholesterol measured at 485 nm excitation and 523 nm emission. RESULTS AND
DISCUSSION: The percentage of cholesterol efflux using dioxin concentrations of 1 and 10 nm and HDL was
lower than that of HDL alone. However, the highest Dioxin concentration (30 nm) showed comparable results
with HDL after a 4 hours efflux incubation period. Dioxin together with rosiglitazone and HDL showed
unexpected results with a lower percentage of cholesterol efflux. This shows that Dioxin and rosiglitazone did
not significantly increase the ability of HDL to promote cholesterol efflux in mature adipocytes as it should
function. CONCLUSION: These findings suggest that dose of Dioxin exposure, to some degree, influences
cholesterol efflux which warrants further exploration.

Keywords: Persistent Organic Pollutant Dioxin; Reverse Cholesterol Transport; HDL, Cardiovascular
disease; Cholesterol efflux

INTRODUCTION

Cardiovascular disease (CVD) is the leading cause of mortality globally with 17.9 million
people dying annually from CVD in 2019 (WHO). CVD occurs primarily due to atherosclerosis which
is triggered by hypertension, diabetes and dyslipidemia (1,2). Recently, it has been shown that
persistent organic pollutants (POPs), which include Dioxin, influence metabolic diseases that increase
the risk of atherosclerosis. POPs are transported by lipoproteins and accumulated in adipose tissue with
low-density lipoprotein (LDL) found to be the main transporter of lipid-soluble POPs (3). Human can
be exposed to Dioxin through the consumption of contaminated food, water, air and skin absorption.
Very-low-density lipoprotein (VLDL) and high-density lipoprotein (HDL) have also been associated
with lipid-soluble POPs in humans (4,5). However, the effect of Dioxin on cholesterol transporters is
not established and hence investigated in this study.

Cholesterol efflux is the process by which excess cholesterol is removed from cells, primarily
through a class of proteins called ATP-binding cassette transporters (ABCA1 and ABCG1) and high-
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density lipoprotein (HDL) particles, often referred to as “good cholesterol”. This process is essential
for preventing them accumulation of cholesterol in cells and by extension, the development of
atherosclerosis (6,7,8).

Dioxin is a group of toxic chemical compounds that can have a wide range of adverse effects
on human health. While much of the research on dioxin has focused on its carcinogenic properties and
impact on the endocrine system, it can also affect various aspects of lipid metabolism, including
cholesterol transporters. Cholesterol transporters are essential for regulating cholesterol levels in the
body, and disruptions in their function can lead to various cardiovascular and metabolic problems (6).
Dioxin primarily exerts its effects on cholesterol transporters through its influence on gene expression.

It is important to note that the effects of dioxin on cholesterol transporters are complex and can
vary depending on factors such as the dose and duration of exposure, as well as individual genetic
susceptibility. Additionally, the health consequences of dioxin exposure extend beyond cholesterol
transporters to include a wide range of adverse effects on the cardiovascular system, immune system,
and overall health. Reducing exposure to dioxin and other environmental toxins is an important step in
minimizing these health risks.

MATERIALS AND METHODS

3T3-L1 preadipocytes were cultured into adipocytes according to manufacturer instructions.
Fully differentiated 3T3-L1 adipocytes (Day 15) were then cultured with a treatment medium
containing DMEM, 10% FBS, and 1% penicillin/streptomycin antibiotic to proceed with the next
experiment. Cells were maintained at 37°C in a humidified 5% CO2 incubator.

Lipid content was measured using a commercially available kit (AdipoRed Assay Reagent).
Test experiments were done on undifferentiated 3T3-L1 preadipocytes, differentiated 3T3-L1
adipocytes on day 9, and fully mature 3T3-L1 adipocytes on day 15 to see the progress of lipid
accumulation in the cells. For qualification test, the adipocytes (Day 9) and the matured adipocytes
(Day 15) was tested for the presence of lipid contents by staining the cells with AdipoRedTM assay
reagents. For quantification assay, lipid content was measured by AdipoRedTM assay, cells were
washed with PBS and 100 pL of PBS was added to the wells. AdipoRed reagent (30uL) was added to
each well. After 10 min, the fluorimeter and fluorescence were measured with an excitation wavelength
of 485 nm and emission wavelength of 572 nm.

For the MTS assay (Cell Proliferation, Colometric, Abcam, UK), on day-15, the adipocytes cell
was cultured in the treatment medium containing various concentration of dioxin (0.1nM, 1nM, 10nM,
30nM and 60nM) and cells were incubated in 37°C incubator, 5% CO 2 for 24 hours, 48 hours and 72
hours. Cells with adipocytes medium were served as control meanwhile, cells treated with 0.5ul toluene
in 100ul medium were served as vehicle control. After 24 hours, 48 hours and 72 hours incubation, 10ul
MTS was added into each well and returned to the incubator for 3 hours. The plate was shaken and
absorbance was measured at 490 nm using a microplate reader (Perkin Elmer Victor X5 2030) to
determine the formazan concentration, which is proportional to the number of viable cells.

For the quantative measurement of cholesterol efflux assay (Cholesterol Efflux Assay Kit,
Abcam, UK, Cell-based), after mature adipocytes ready, they were loaded with fluorescence-labelled
cholesterol, labelling medium for 1-hour incubation, followed by an equilibrium process, in which cells
were incubated in equilibration medium to equilibrate the labelled cholesterol among all intracellular
cholesterol pools for 24 hours. After that, the cells were treated with dioxin (1, 10 & 30 nm) and dioxin
(30 nm) together with rosiglitazone (0.005 pmol/ml) then incubated with cholesterol acceptors and the
movement of labelled cholesterol from cells to the acceptor was quantified. The capability HDL (100
pg/ml) to take up labelled cholesterol was determined after 4h of efflux incubation period. TNF-Alpha
(10 ng/ml) was used as a positive control while toluene as vehicle control. The intensity of
fluorescence-labelled cholesterol was measured at 485 nm excitation and 523 nm emission.

All experiments were conducted at least in triplicate, and the data are expressed as the mean +
standard error of mean (SEM). Statistical analysis was performed using one-way ANOVA, followed by
Tukey post hoc test for multiple comparisons. A p-value of less than 0.05 was regarded as statistically
significant for differences between groups.
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RESULTS AND DISCUSSION

3T3-L1 Cell culture and treatment

3T3-L1 preadipocytes was cultured into full adipocytes according to the manufacturer
instruction. Briefly, preadipocytes 3T3-L1 was cultured in 3T3-L1 Preadipocyte medium until
confluent. Following this, cells were induced for differentiation by culturing in the 3T3-LlI
differentiation medium for 3 days until fully differentiated. The fully differentiated 3T3-L1 adipocytes
was cultured in the 3T3-L1 Adipocyte medium until matured (15 days). Based on Figure 1, the
differentiation of 3T3 L1 from preadipocytes to mature adipocytes took 15 days after growth in the

8 §
w*‘ﬂvé(‘la_(m
\tA M e 33
‘?f"\ﬁ"; ""‘ é =
S 0., ;

Rl sy )
\ ﬁﬁ”k 2 ':' ﬁé,‘ ;‘f.
Preadlpocvtes ells Dav-9 AleOCVteS cells Day-15 Adlpocytes cells

Figure 1: Cells images with 10x magnification. The differentiation of 3T3-L1 from
preadipocytes to mature adipocytes took 15 days after growth in the differentiation medium.

Mature adipocytes and pre-adipocytes are two different phases of fat cell development that
differ significantly in structure, function, and appearance. In term of shape and size, pre-adipocytes are
undifferentiated cells that have a fibroblast-like shape and relatively smaller and have a more elongated
or spindle-shaped appearance.

On day 9, the cells are in an intermediate stage, transitioning from pre-adipocytes toward
mature adipocytes. They are smaller in size, with an elongated or fibroblastic shape, and have a high
nuclear-to-cytoplasmic ratio. There are few lipid droplets, as the cells have not yet accumulated
significant fat. The cells are actively undergoing differentiation and preparing for the transition to
mature adipocytes.

By day 15, mature adipocytes are larger and more spherical. Adipocyte development is
characterized by lipid accumulation, and as the cell stores energy as fat, its shape becomes rounder
compare to day 9. The cells have a distinct appearance with a centrally located, flattened nucleus pushed
to the periphery by the large lipid vacuole.

Quualification of lipid content by AdipoRedTM assay
High secretion of lipid droplets is one of the potent characteristics of mature adipocytes. This
can be observed within the incubation period of preadipocytes to mature adipocytes.

Preadipocytes cells Day-9 Adipocytes cells Day-15 Adipocytes cells

Figure 2: Image of Adipored (red) and nuclues staining (blue) indicating accumulation of lipids
in Adipocyte cells. Images were taken by Confocal Laser Scanning Microscope and observed
under 20x objective.
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In pre-adipocytes, the nucleus is centrally located and occupies a significant portion of the cell.
The cell is more metabolically active, with processes related to cell division, signaling, and
differentiation. In mature adipocytes, the nucleus is flattened and displaced to the periphery of the cell
due to the large lipid droplet. The nucleus in mature adipocytes is less metabolically active compared
to pre-adipocytes.
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Figure 3: Cells images with 10x mégniﬁcation. A: Bright field and B: Fluorescence. Cells were
stained with Adipored reagent(red) and DAPI for nucleus (blue). Arrows are the lipid droplets.

This figure showed mature adipocytes day 15 with different technique of imaging. The rounder
shapes are larger and more spherical, filled with large lipid droplets containing triglycerides.
Intracellular triglyceride accumulation is frequently utilized as a measure of adipocyte development.
The lipid droplets keep getting bigger and more numerous.

Quantification of lipid content by AdipoRedTM assay
AdipoRed Assay
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Figure 4: 3T3-L1 cells were induced to differentiate in the presence of dioxin with 1, 10 and 3
nm, TNFa, toluene and no inhibitor. Lipid accumulation was assayed after 15 days mature
adipocytes. Data are expressed as Mean + SEM (n=5), *p<0.05 versus control group.

Based on the result above, there are no significant different between and within each group.
The accumulation of lipid droplets of dioxin treated with 1,10 and 30 nm of Dioxin representing
significant reduction compared to the control. Same goes to TNF-alpha which acts as positive control.
This suggests that Dioxin at this concentration decreases or reducing lipid accumulation. The lipid
content increases to 21,549 at 30 nM Dioxin, indicating a reversal of the dose-dependent effect at higher
concentrations. This could be because of toxicity changing the metabolism of lipids or a compensatory
cellular response. TNF-Alpha showed the lipid content with 18,273, lower than the control but higher
than the effects seen with Dioxin (1 nM and 10 nM). TNF-alpha seems to suppress lipid accumulation,
although not as strongly as Dioxin. While toluene showed the lipid content which is close to the control
level. This suggests that Toluene has little to no effect on lipid accumulation.
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MTS Cell Viability Assay

MTS assay (3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-
tetrazolium assay) is a commonly used colorimetric assay for assessing cell viability, proliferation, and
cytotoxicity in biological experiments. For this assay cell were exposure to dioxin which was detected
using MTS Assay Kit with different concentration of dioxin and times. This assay aims to reveal the
effect of the dioxin in different concentration and incubation time on cell proliferation and cytotoxicity,
affecting the cell viability.
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Figure 5: Cell viability assay of 3T3-L1 cells exposed to different concentrations of dioxin (0.1
nM to 150 nM) with different time incubation.

Based on the results above, viability assay of 3T3-L1 cells exposed to different concentrations
of dioxin (0.1 nM to 150 nM) for 24 hours, 48 hours and 72 hours incubation showed no toxicity effect.
However, dioxin with concentration of 0.1, 1 and 10Nm showed significantly decrease after 72h while
for higher concentration 30 and 60 nm. showed % cell viability increased.

Cell Viability Assay
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Figure 6: Cell viability assay of 3T3-L1 cells exposed to different concentrations of dioxin (0.1
nM to 150 nM). Graph represent average cell viability (mean SEM values, n=5, *p<0.05 versus
control group).

From the result above, concentration of dioxin with 0.1 nM - 30 nM showed viability remains
fairly stable with no strong indication of toxicity at these doses. While dioxin with 60 nM - 120 nM
gave results with viability exceeds 100% which suggesting potential stimulatory effects at higher doses.
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However, dioxin with concentration 150 nM showed viability decreased may due to that extremely high
doses might lose the stimulatory effect or begin to introduce toxicity. The combination treatment with
Rosiglitazone at 30 nM Dioxin shows the highest viability at 106.23%, suggesting a potential protective
or enhancing effect from this drug.

Cholestrol Efflux Assay

The movement of labelled cholesterol from the cells to the acceptor (HDL) as control group
treated with 1,10,30 nM of Dioxin and dioxin 1, 10 and 30 nM together with Rosiglitazone (0.005
umol/ml) plus HDL for each treatment were quantified with Cholesterol Efflux Assay Kit (Cell-based,
Abcam, UK) at 485 nm excitation and 523 nm emission.
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Figure 7: Cholesterol Efflux Assay was quantified in cells exposed to 1,10,30 nM of Dioxin and
Dioxin 1, 10 and 30 nM together with Rosiglitazone (0.005 pmol/ml) plus HDL for each
treatment. Graph represent % cholesterol efflux (mean SEM values), n=4, *p<0.05 versus
control group.

3T3-L1 cells were treated with differentiation concentration of dioxin, dioxin together with
rosiglitazone, HDL as acceptors (Control) for cholesterol while TNF-Aplha served as a positive control.
The percentage of cholesterol efflux using dioxin concentrations of 1, 10 & 30 nM and increased within
4-hour efflux incubation time. Among the dioxin groups, concentrations 30 nm showed the highest
percentage of cholesterol efflux followed by 10 nm and 1 nm. However, the highest Dioxin
concentration (30 nM) showed with significantly different compared to control and TNF-Alpha after 4
hours efflux incubation period. Treatment dioxin together with rosiglitazone showed higher percentage
of cholesterol efflux compared dioxin alone. Dioxin 30 nm together with rosiglitazone showed
significantly different compared to control and TNF-Alpha after 4 hours efflux incubation period. All
other groups did not show any significant differences.

Rosiglitazone acts as a peroxisome proliferator-activated receptor gamma (PPAR-y) agonist,
which regulates genes involved in glucose and lipid metabolism. Its effect or may induce on cholesterol
efflux. This is primarily mediated by the enhanced activity of ATP-binding cassette (ABC) transporters,
such as ABCAI, which play a crucial role in the efflux of cholesterol to HDL particles. It is also
suggested that rosiglitazone can alter the lipid composition of HDL particles. This change might
improve the function of HDL in cholesterol efflux, even if the total HDL cholesterol levels are not
significantly altered. Based on the trend, looks like incubation of 1, 10 and 30 nm dioxin with
Rosiglitazone have a higher trend in increasing cholesterol efflux compared to Dioxin alone. However,
comparisons involving "Dioxin plus Rosi" groups did not show significant differences. This suggests
the effects of "Rosi" treatment are not dramatically different at these levels.
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CONCLUSION

Dioxin at 1, 10 and 30 nm had lower cholesterol efflux compared HDL alone. Interestingly,
incubation of dioxin with Rosiglitazone exhibits higher trend of cholesterol efflux capacity however
not as potent as HDL alone. Therefore, it can be postulated that PPAR gamma pathway is responsible
for the mechanism of dioxin inhibiting cholesterol efflux capacity in 3T3 L1 adipocytes.
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ABSTRACT

Obesity is becoming a social burden in Malaysia, and there is emerging evidence that obesity increase the risk of
iron deficiency (ID) and iron deficiency anaemia (IDA). Polymorphisms such as single nucleotide polymorphisms
(SNPs) in the transmembrane protease serine 6 (TMPRSS6) gene resulted in elevated hepcidin levels, which
cause iron-refractory iron deficiency anaemia (IRIDA). Aside from IRIDA, previous studies have shown that
there was significant association between the TMPRSS6 SNPs with haematological and biochemical parameters
related to ID with or without anaemia in different clinical settings such as celiac disease and chronic kidney
diseases. Unfortunately, limited study in identifying a possible relationship between TMPRSS6 SNPs and ID
among obesity reported in Malaysia. However, the underlying mechanisms impacting iron metabolism
dysregulation in this population is unknown. Therefore, this study aimed to identify the TMPRSS6 SNPs
(rs855791, rs5756504 and rs4820268) that influence low blood and body iron status parameters in overweight
and obese subjects with ID/IDA. Also, to elucidate the association between the identified SNPs with the
haematological and biochemical parameters. A total of 62 overweight/obese patients were recruited from the
Primary Care Medicine clinic at Pusat Pakar Perubatan UiTM, Sungai Buloh, Selangor. Anthropometric
measurements (weight, height, BMI, waist, and hip circumference) were taken. Blood samples were collected to
analyse the full blood count and iron profiles. The concentrations of serum hepcidin, I1-6, leptin and sT{fR were
measured. Genomic DNA was extracted to be used on identifying the SNPs located on the TMPRSS6 gene via
rhAmp SNP genotyping assay (QRT-PCR). SPSS software was used to analyse the correlation between the
identified SNPs, haematological and biochemical parameters among the studied group via Pearson correlation
analysis, and One-way ANOVA. Approximately, 51.6% of overweight/obese subjects were iron deficient (case)
and 48.4% were non-iron deficient (control). Significant low levels of haematological (haemoglobin, Hect, MCV,
MCH and MCHC), iron profiles (SI, TS and SF), and biochemical (hepcidin and leptin) parameters were observed
in the case group compared to the controls. In contrast, significant high levels of sTfR and TIBC were observed
among the case compared to the controls. Genotyping analysis showed that rs855791 exhibits significant
association with the incidence of ID and allele A was identified as the risk allele which significantly associated
with low levels of haemoglobin, Hct, MCHC, SI, TS and hepcidin. No significant association were observed
between rs4820268 and 1s5756504 with the ID status. Meanwhile, among the iron deficient group, A/A carriers
of rs855791 showed significantly associated with low levels of Het and hepcidin. For rs5756504, among the case
group, G/G carriers were significantly associated with low levels of hepcidin and leptin. No significant association
was observed between rs4820268 with the studied parameters in both groups. To our knowledge, this is the recent
findings on the TMPRSS6 gene polymorphisms in relation to ID among overweight/obese adults. Future studies
on a larger sample size are warranted to further discover the functional structure of TMPRSS6 protein (MT-2)
which was associated with the identified SNPs that caused ID/IDA to provide better insight on the SNP associated
iron regulatory gene and disease management among overweight /obese populations.

Keywords: Iron deficiency, anaemia, transmembrane protease serine 6 gene, overweight, obesity
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INTRODUCTION

The global prevalence of overweight and obesity is increasing due to rising national affluence,
dietary changes, and fast food industries [1]. Malaysia has the highest overweight and obesity
prevalence among Asian nations, with 30.4% and 19.7% among the adults, respectively [2]. Obesity
increases the risk of chronic diseases like diabetes, osteoarthritis, cancer, and major vascular disorders.
Iron deficiency (ID) is linked to excess body weight, with lower iron concentrations and decreased
levels of ferritin, haemoglobin, and saturated transferrin [3]-[7].

Obesity is linked to low iron status in the obese population due to poor dietary practices, low
physical activity, and increased iron need. Obesity is also known as a low-grade inflammatory condition
and the low iron status observed within this population can be explained by the inflammatory state,
causing the level of hepcidin to be elevated. Hepcidin is a protein that is directly responsible for
reducing iron absorption in the gut through its down-regulatory effect on ferroportin, the main iron
exporter found in the cell membrane of duodenal enterocytes, which absorb iron from the food, and
macrophages, which recycle iron from the senescent erythrocytes [6]. Furthermore, hepcidin level in
the liver can be influenced by several systemic factors, including changes in the body’s iron reserves,
inflammation, hypoxia, and the rate of erythropoiesis, as well as the availability of regulatory messenger
molecules such matriptase-2 (MT-2) [8].

Matriptase-2 commonly expressed in the liver and function as a negative regulator of hepcidin
expression. In addition, transmembrane protease serine 6 (TMPRSS6) gene located on the chromosome
22 is responsible for the expression of MT-2 protein which was believed to regulate the hepcidin
expression during the increase body iron level. For instance, TMPRSS6 normally modifies or cleaves
hemojuvelin (HJV) proteins that function as the hepcidin-activating pathway in the hepatocytes which
then followed by inhibition of hepcidin expression during iron deficiency condition. Despite that, due
to the polymorphisms such as single nucleotide polymorphisms (SNPs) arising in the TMPRSS6 gene,
these SNPs affect the catalytic activity domain of MT-2 and, thus, causing the MT-2 protein are unable
to suppress the hepcidin expression, causing a high level of hepcidin in the circulation. Hence, leading
to anaemia and to the extent leading to ID [9].

The common ID condition observed with the association between elevated hepcidin levels and
TMPRSS6 SNPs such as rs855791 and rs4820268, were seen among individuals with iron-refractory
iron

deficiency anaemia (IRIDA) [10]. Recently, relationship between common SNPs (rs855791
and rs4820268) were also observed among end-stage renal failure and chronic kidney disease patients
with IDA [11], [12]. Despite of differences in genetic and medical backgrounds, findings from previous
studies have proved that commonly reported SNPs (rs855791 and rs4820268) are not only associated
with chronic diseases but also associated with low haemoglobin, mean corpuscular haemoglobin
(MCH), mean corpuscular volume (MCV), mean corpuscular haemoglobin concentration (MCHC),
serum iron (SI), serum ferritin (SF), and transferrin saturation (TS) observed among ID/IDA individuals
without comorbidities [10], [13], [14]. SNP of rs5756504 also exhibited similar association with the
other two common SNPs [15]. This showed that not only chronic diseases associated patients could
possess ID/IDA, normal individuals with ID/IDA history also can be affected. Moreover, genome wide
association study (GWAS) revealed that these SNPs commonly associated with Asian populations
followed by the Caucasian [16]. Although the definitive statistics of the prevalence of genetic variants
of IDA are scarce, however it is estimated that iron-genetic diseases such as IRIDA, celiac disease, and
chronic kidney disease might contributed less than 1% of all instances of IDA seen in clinical practice
[17].

As condition of ID/IDA were observed among the overweight and obese individuals
specifically among the adults, in this recent study predicted that overweight and obese individuals might
be affected by the presence of these SNPs which affecting the body iron level leading to ID/IDA.
Therefore, in this study aims to identify the TMPRSS6 SNPs (rs855791, rs4820268 and rs5756504) and
elucidating the association between the identified SNPs with haematological parameters, iron profiles
and biochemical parameters. Findings from this study may drive Malaysian future genetic association
studies that seek to pinpoint genetic risk factors for iron insufficiency particular to the obesity
community and, ultimately, to assist in developing population-specific iron supplementation strategies.
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MATERIAL AND METHOD

A total of 62 overweight/obese adults were recruited according to the exclusion and inclusion
criteria from the Primary Care Medicine Clinic in Pusat Pakar Perubatan UiTM (PPPUITM). All
subjects were subjected to measure the anthropometric measurements (BMI, weight, height, WC, hip
and waist to hip ratio). Thirty-two of the subjects were classified as case group whereas 30 subjects
were classified as control goup. Ethics approval was obtained from the UiTM Research Ethics
Committee. Next, 10 mL of fresh blood were collected into two EDTA tube and one SST tube
(specifically for the serum) by the respective phlebotomist during the appointment and were used for
the full blood count, iron profiles and biochemical analysis. As for the biochemical analysis, serum
hepcidin, IL-6, leptin and soluble transferrin receptor were analysed using the ELISA kit assays.

Meanwhile, the second tube of blood is then used to extract the genomic DNA of all subjects
using the genomic DNA extraction kit and were run for the genotyping analysis using the thAmp SNP
genotyping assay via the quantitative real-time PCR. Once genotyped, allelic discrimination plot of all
the tested SNPs (rs855791, rs5756504 and rs4820268) were analysed automatically. All the assays were
run in duplicate. All the collected data and measurements were analysed using the SPSS software
version 26 via the student #-test, Pearson correlation and One-way ANOVA to identify the association
between the rs855791, rs5756504 and rs4820268 with the studied parameters and ID/IDA status.

RESULTS AND DISCUSSION

In this study we found that only rs855791 has the significant relationship between the incidence
of ID/IDA (P < 0.05). Meanwhile no other significant association between rs5756504 and rs4820268
with the incidence of ID/IDA. This recent finding is supported by previous studies in which other
researchers also found that rs855791 is strongly associated with the low iron status [10], [14].
Furthermore, the A/A carriers of rs855791 also significantly associated with the low levels of
haematocrit (Hct) and hepcidin. Previous studies also found that A/A carriers is commonly associated
with the low haematological parameters such as low haemoglobin, Het, MCV and MCH [16].
Interestingly, we found that rs5756504 seems to be the protective variants as this SNP specifically the
G/G carriers among the case group were associated with low levels of hepcidin and leptin. Different
populations have different effect of the SNP on the levels of haematological, iron profiles and
biochemical parameters. Also, different populations have different susceptibility rate of TMPRSS6 SNP
with ID/IDA status. This recent finding can be the reference for the future studies that is warranted with
a bigger sample size among overweight/obese populations in Malaysia as the prevalence of obesity is
rising nowadays and more obese individuals were associated with low iron status. This need to be done
to assist the Ministry of Health curbs and develop the best intervention to slow down the rate of non-
communicable diseases like ID and IDA.
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ABSTRACT

Mesenchymal stem cells (MSCs) are recognized for promoting cancer cell proliferation, angiogenesis, and
metastasis. Modification of tumour microenvironment (TME) is attributable to the cancer stem cell (CSC)
population recruiting and activating specific cell types such as MSCs. Bone morphogenetic protein-2 (BMP-2)
has a modulatory role towards TME via cytokines action, which may affect MSCs differentiation into CSCs.
However, the cellular molecular mechanism involved remains elusive. Therefore, this study aims to investigate
the expression of CSC population in the human umbilical mesenchymal stem cell (WUCMSC) that was treated
with BMP-2. The hUCMSC were cultured in Dulbecco’s Modified Eagle Medium F-12 (DMEM/F-12), 10%
foetal bovine serum (FBS) and 1% penicillin-streptomycin at 370C in a humidified incubator of 5% CO2. The
stem cell properties were analysed via flowcytometry analysis of stem cell surface markers; CD105, CD90, CD73,
and CD34. Prior to treatment of the hUCMSC, cytotoxicity analysis of BMP-2 was carried out with different
concentrations of 0.05, 0.10, 0.15, 0.20, 0.25, 0.30 pg/ml incubated for 8, 16 and 24 hours. Post-treated hUCMSC
was analysed for the expression of cancer stem cell surface marker CD133. Flow cytometry result showed high
expression levels of both positive and negative stem cell markers; CD105+, CD90+, CD73+ and CD34-,
indicating presence of stem cell populations in the hUCMSC. Meanwhile, treatment with 0.05 pg/mL of BMP-2
for 24 hours presented the highest number of viable cells at 80%, hence was used for treatment of the hUCMSC.
Unfortunately, expression of CD133 was absent in the BMP-2 post-treated hUCMSC, indicating lack of CSC
differentiation. In conclusion, although BMP-2 was ineffective towards CSC progression, its role towards stem
cell differentiation into CSC remains elusive since results of this current study are still preliminary, and thus
require further investigations.

Keywords: Mesenchymal stem cells, osteosarcoma, cancer stem cells, bone morphogenetic protein, stem cell
markers

INTRODUCTION

Osteosarcoma (OS) is a primary malignant bone tumour with a worldwide incidence of 3.4 per
million people per year [1]. It is the third-most common cancer in adolescence with 5.6 cases per million
children under the age of 15 reported. Osteosarcoma is most often found in the long bones especially
on the legs, but sometimes also on the arms. Despite rigorous therapy, a considerable number of children
with sarcoma have tumour relapse and metastasis, with survival rates of only 20% [2]. Cancer stem cell
(CSCs) hypothesis may account for osteosarcoma therapy failures and tumour relapse. CSCs are rare
immortal cells within a tumour that can both self-renew by dividing and give rise to many cell types
that constitute the tumour and can therefore form a secondary tumour. Their characteristics are similar
to both stem cells and cancer cells but due to their asymmetrical cell division and alteration in gene
regulations they can be easily distinguished from the normal stem cells.

Correspondingly, the tumour environment plays a major role in cancer malignancy. The
interaction of CSCs with the cellular components of the tumour environment might establish a new
metastasis site. Extracellular matrix (ECM) is a major structural component of the tumour micro-
environment that consists of a network of biochemically discrete components, including fibrous
proteins, glycoproteins, proteoglycans, and polysaccharides [3]. There is suggestive evidence that ECM
proteins produce biochemical signals with the cooperation of growth factors and promote a physical
and biochemical habitat for CSCs to regulate proliferation, self-renewal, and differentiation that can
promote metastasis and progression of cancer to an advanced stage [4]. Given the various limitations
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existing in osteosarcoma treatment, a deeper insight on CSC-cytoskeletal and CSC-ECM interactions
will be essential in developing more effective therapeutic strategies to target and eradicate CSCs. Some
of the molecular mechanisms associated with cancer progression could be elucidated by using the
cancer-iPSC model. The production of iPSC via stem cell reprogramming that involves pluripotency
associated genes can be done to further understand the cellular behaviour of the reprogrammed cells
which exhibits dynamic changes during the different stages of reprogramming [5].

Previous findings reported the role of BMP-2 in the regulation of osteoblastic MSCs
differentiation. However, it has been postulated that upregulation of MSCs differentiation was the origin
of cancer stem cells (CSCs), which promote the invasiveness of osteoblastic cancer cells particularly
the highly metastatic osteosarcoma (OS). Nonetheless, the mechanism involved remains unclear due
to the unique but vast stemness properties of the MSCs as well as the OS-CSCs, also attributable to
complex interaction with the extracellular matrix (ECM) of the cytoskeletal network. Thus,
investigation of how BMP-2 exert its effect during differentiation of both stem cells through
reprogramming strategy will be paramount to the elucidation of the signal transduction cascades
responsible for OS metastasis. Therefore, this study aims to determine the potency of stem cells surface
markers affected by BMP-2 activity towards MSC differentiation and proliferation of osteosarcoma
cells.

MATERIALS AND METHOD

The experimental procedure commenced with cell isolation and culture of the cells (MSCs and
MG63) followed by phenotypic potency characterisation of the stem cells surface markers, after
treatment with the BMP-2.

Cell culture

The human osteosarcoma cell line (MG-63) (CRL-1427 ATCC, USA) was cultured in Hams’
F12 medium Dulbeccos’ Modified Eagles Medium supplemented with 2.5mM L-glutamine, 10% fetal
bovine serum (FBS) (TICO Europe, Netherlands), and 1% Penicillin-Streptomycin Mixed Solution
(Nacalai Tesque, Japan). The human umbilical cord-derived mesenchymal stem cells (HUCMSCs)
were supplied by our collaborator, NiSCELL (Petaling Jaya, Selangor) which was maintained in Hams’
F12 Dulbeccos’ Modified Eagles Medium supplemented with 10% FBS and 1% Penicillin-
Streptomycin Mixed Solution (Nacalai Tesque, Japan). Both cells were cultured in T-25 flasks and
maintained in a humidified incubator with presence of 5% CO2. The cells were detached with
trypsin/EDTA (Nacalai Tesque, Japan) and re-plated subsequently.

Cell morphology analysis

Both HUCMSCs and MG-63 cells were cultured in 2-well chamber slides at 0.5 x 10° cells/well
for morphology comparison. After 24 hours of incubation, the slide proceeded with staining. Firstly,
medium was removed from the slide and washed with PBS for 3 minutes. Then, the slide was fixed by
placing 1 mL of absolute ethanol on the slide and incubated for 6 minutes. After that, the ethanol was
removed, washed with PBS and air dried in a biological hood until the slide was completely dried. Next,
1 mL of haematoxylin was added onto the slide and left incubated at room temperature for 40 minutes.
After that, the slide was rinsed briefly with small amounts of tap water. Then, 1 mL of eosin was added
to the slide and incubated for 30 minutes at room temperature. The slide was rinsed again with a small
amount of tap water and dehydrated with 95% ethanol for 30 seconds and 100% ethanol for another 30
seconds. Finally, one small drop of mounting medium was added to the slide and covered with a
coverslip. The slide was viewed under the inverted microscope.

Treatment of MSC and MG63 with BMP-2

Cytotoxicity analysis of BMP-2 against the cells preceded the treatment procedure using MTS
assay. Firstly, the cells were seeded at 1 X 10° cell/ well in a 96 well plate. After 24-hour incubation,
20 puL. of MTS solution was added to each well under minimal light exposure. The plate was
immediately wrapped with aluminium foil, before being incubated at 37°C in a CO; incubator for 2
hours. The optical density was measured using VictorTM X5 Multilabel Plate Reader at 490 nm. The
optimum non-toxic dose of BMP-2 was then used to treat the cells for 8-, 16- and 24-hour incubation
time.
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Stem cells phenotypic analysis via flowcytometry

The MSCs and MG63 cells were trypsinised and resuspended with phosphate buffered saline
(PBS). In each sample, 5x10° MSCs in 50 ul of PBS was incubated with 2.5 pl of fluorescein
isothiocyanate (FITC) or phycoerythrin (PE) conjugated antibodies against human antibodies, PE-
CD34, FITC-CD45, FITC CD-90, PE-CD105, PE-CD34 and PE-CD73 antibodies (BD Biosciences,
USA) for 30 min at 4° in the dark. After washing with PBS, the cells were fixed with paraformaldehyde
in PBS. At least 10,000 labelled cells were acquired and analysed using BD FACS Via Flowcytometry
System (BD biosciences, USA).

RESULTS AND DISCUSSION

Morphological assessment of MSC and MG63
The morphological features of undifferentiated MSCs were distinctive from MG-63. The MSCs

presented with spindle-shaped of several cell processes, while MG63 appeared as oval-shaped cells

with large and round tumor nuclei, as presented in Figure 1.

Figure 1. Haematoxylin and Eosin Staining of HUCMSCs and MG-63 (40x magnification)

Cytotoxicity of BMP-2 concentration towards MG63 and MSC via MTS assay

Treatment with BMP-2 at concentration of 0.05 pg/mL has the least effect on the cells with
80% of cell viability at all incubation times. Figure 2 illustrated the percentage of cell viability for
MG63 and MSC cells at their respective post-incubation time. According to Tian et al., 2019, BMP-2
regulates the progression, and the growth of tumour as demonstrated in vitro from their experiment,
hence the increasing number of cells can be seen. All values are represented as means + standard
deviation of two replicates from two independent experiments.
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Figure 2. Cytotoxicity of BMP2 in MG63 and MSC at different incubation time

Expression of stem cell surface markers via flowcytometry analysis

Through self-renewal and differentiation, a subpopulation of OS-CSCS is reported to cause
resistance, recurrence, and metastasis of bone cancer, but the truth is still unknown. Previous research
has reportedly suggested that MSCs may be the cell of origin for a number of sarcomas, but more
research is needed to clarify through the study of OS-CSCs biology. Mesenchymal stem cells (MSC)
have a high self-renewal capacity, multipotency with osteogenic, chondrogenic, and adipogenic
potentials and immunomodulatory properties, making them an appealing tool for research and clinical
application [6]. In 2006, the International Society for Cellular Therapy introduced a series of markers
and cellular characteristics due to the lack of a single biomarker for MSC [7]. Here, we used
flowcytometry as a method to characterize the MSCs to determine the potential biological traits of OS-
CSCs by analysing the expression of a characteristic set of surface markers, such as cluster of
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differentiation CD73, CD90, and CD105, while lacking expression of CD34. Over 95% of MSCs
samples expressed positive marker which are CD73, CD90, and CD105 while less than 3% of cells
expressed the negative marker, CD34. The result suggests that the cells fulfil the phenotypically defined
MSCs.
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Figure 3. Representative flow cytometry profile. (A) Unstained MSC, (B) CD34, (C) CD73, (D)
CD10S and (E) CD90. Green plots represent the negative control, while purple plots represent
the surface marker antibody-stained cells. PE, phycoerythrin; FITC, fluorescein isothiocyanate

CONCLUSION

In conclusion, although BMP-2 was ineffective towards CSC progression, its role towards stem
cell differentiation into CSC remains elusive since these results so far are still preliminary. Efforts are
currently ongoing towards a reprogramming approach to determine the regulatory mechanism of BMP-
2 towards osteosarcoma stem cells dedifferentiation.

REFERENCES

[1] Mirabello, L., Troisi, R. J., & Savage, S. A. (2009). International osteosarcoma incidence patterns
in children and adolescents, middle-ages and elderly persons. International Journal of
Cancer, 125(1), 229-234. https://doi.org/10.1002/ijc.24320

[2] O’Kane, G. M., Cadoo, K. A., Walsh, E. M., Emerson, R., Dervan, P., O’Keane, C., Hurson, B.,
O’Toole, G., Dudeney, S., Kavanagh, E., Eustace, S., & Carney, D. N. (2015). Perioperative
chemotherapy in the treatment of osteosarcoma: a 26-year single institution review. Clinical
Sarcoma Research, 5, 17. https://doi.org/10.1186/s13569-015-0032-0

[3] Jieqing Zhu, Gaofeng Xiong, Christine Trinkle and Ren Xu (2014). Integrated extracellular matrix
signalling in mammary gland development and breast cancer progression. Histology and
Histopathology, 29(9), 1083-1092. https://doi.org/10.14670/HH-29.1083

[4] Smaldone, S., Clayton, N. P., del Solar, M., Pascual, G., Cheng, S. H., Wentworth, B. M., Schaffler,
M. B., & Ramirez, F. (2015). Fibrillin-1 Regulates Skeletal Stem Cell Differentiation by
Modulating TGF-B Activity Within the Marrow Niche. Journal of Bone and Mineral
Research, 31(1), 86-97. https://doi.org/10.1002/jbmr.2598

[5] Takahashi, K., & Yamanaka, S. (2006). Induction of Pluripotent Stem Cells from Mouse
Embryonic and Adult Fibroblast Cultures by Defined Factors. Cell, 126(4), 663-676.
https://doi.org/10.1016/j.cell.2006.07.024

[6] Mushahary, D., Spittler, A., Kasper, C., Weber, V., & Charwat, V. (2017). Isolation, cultivation,
and characterization of human mesenchymal stem cells. Cytometry Part A, 93(1), 19-31.
https://doi.org/10.1002/cyto.a.23242

75



[7] Dominici, M., Katarina Le Blanc, Mueller, 1., Ineke Slaper-Cortenbach, Marini, F. C., Krause, D.
S., Deans, R., Keating, A., Prockop, D. J., & Horwitz, E. M. (2006). Minimal criteria for defining
multipotent mesenchymal stromal cells. The International Society for Cellular Therapy position
statement. Cytotherapy, 8(4), 315-317. https://doi.org/10.1080/14653240600855905

76


https://doi.org/10.1080/14653240600855905

ANTIBODY RESPONSE TO BOOSTER DOSES OF HEPATITIS B
VACCINE IN MEDICAL STUDENTS VACCINATED IN INFANCY

Dr Rosnida Mohd Noh'*, Afdhal Abd Jalil?>, Azlina Ibrahim?, Dr Noraziah Sahlan®

!Department of Medicine, Universiti Teknologi MARA, Malaysia
’Department of Medicine, Hospital Al-Sultan Abdullah UiTM, Malaysia
3 Department of Medical Microbiology and Parasitology, Universiti Teknologi MARA, Malaysia

*Corresponding author e-mail: rosnida@uitm.edu.my

ABSTRACT

(This study investigates the antibody response to booster doses of the hepatitis B vaccine in medical students
vaccinated during infancy. Hepatitis B vaccination has been part of Malaysia's National Immunisation
Programme since 1989, with no routine post-vaccination antibody measurements. This study aimed to
evaluate antibody levels and the response to booster doses in individuals who completed the primary
vaccination series in infancy but no longer had protective antibody levels (anti-HBs <10 mIU/ml). A
descriptive prospective study was conducted on medical students from Universiti Teknologi MARA.
Participants with written proof of completing the three-dose primary series were included. Antibody levels
were measured at baseline, seven days after the first booster dose, 28 days after the second dose, six months
after the third dose, and one-month post-final booster. The recombinant hepatitis B vaccine Euvax B,
containing 20 pg of hepatitis B surface antigen with an aluminium hydroxide adjuvant, was used. Anti-HBs
levels were measured using an electrochemiluminescent immunoassay (COBAS E411 analyser). Of 152
participants, 19.08% had baseline protective antibody levels (>10 mIU/ml). Fifty-six students with evidence
of prior vaccination were eligible for the study, and 37 completed the full protocol. At seven days post-first
dose, 8/37 (21.62%) achieved protective antibody levels, rising to 31/37 (83.78%) by 28 days and 37/37
(100%) by six months. The findings indicated a robust anamnestic response in most participants, with a
single booster dose restoring protective antibody levels in 83.78%. The study highlights the waning of
hepatitis B antibodies 19—20 years post-primary immunisation. Although protective levels persisted in 19%
of young adults, most participants responded to a single booster dose, reaftirming the effectiveness of the
vaccination program. The results support booster vaccination for healthcare workers to ensure adequate
protection against hepatitis B.

Keywords: hepatitis b vaccine, booster, antibody response

INTRODUCTION

Hepatitis B vaccination has been included in the Malaysian infancy vaccination schedule since
1989. Post-vaccination antibody measurements are not recommended after routine vaccination in
infancy, and non-responders were not identified. Healthcare workers are considered at high risk of being
infected with hepatitis B through work-related injuries and are recommended to prevent infection
through vaccination if they do not have protective levels of antibodies. Antibody levels measured years
after primary immunisation will be low due to natural waning. We conducted this study to determine
the antibody levels after one, two and three doses of hepatitis booster vaccine in individuals who have
completed primary vaccination in infancy.

MATERIAL AND METHOD

We performed a descriptive prospective study to determine the effect of booster hepatitis B
vaccines by measuring the hepatitis B surface antibody levels after booster vaccination on a group of
medical students who had completed three doses of primary vaccination in infancy, but no longer had
protective levels of antibody for hepatitis B surface antigen (anti-HBs <10 mIU/ml).
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As proof of hepatitis B vaccination, we accepted childhood immunisation records that included
an immunisation book or card provided by government or private institutions with the dates and doses
of vaccines given as part of the Malaysian National Immunisation Programme. To qualify for the study,
the participant needed to have written evidence of three doses of hepatitis vaccines given at 0-, 1- and
6-months intervals.

Antibody levels were measured at 0 (before the first dose), ~7 days after the first dose, ~28 days (before
the second dose), ~ 6 months (before the third dose) and one month after the last dose of vaccine. Levels
equal to and above 10mlIU/ml were considered protective. Levels measured at seven days and one
month after the first booster dose were considered an anamnestic response to primary immunisation in
infancy.

The vaccine used for the booster vaccination programme was Euvax B, manufactured by LG Chem
Ltd, and is a WHO prequalified vaccine. It is a recombinant hepatitis B vaccine with 20 micrograms of
hepatitis B surface antigen combined with an aluminium hydroxide adjuvant.

Blood analysis for AntiHBs was done by electrochemiluminescent immunoassay using the COBAS
E411 analyser.

RESULTS AND DISCUSSION

As part of a medical student hepatitis B vaccination drive, 152 second-year students from the
Faculty of Medicine, Universiti Teknologi MARA, consented to participate in the study. They were
screened for baseline hepatitis B surface antibodies before vaccination, and 29/152 (19.08 %) had anti-
HBs >/= 10 mIU/ml.

Only 56 participants were able to provide written evidence of
completion of the three—dose hepatitis B vaccination series. 11/56 already
had an anti—HBs = 10 mIU/ml at baseline, and seven were excluded because
they were unable to complete the study.

Table 1: Antibody response to booster vaccinations

Test (~) Numbers that achieved anti-HBs >/= 10 mIU/ml
(N=37)
7 days 8
28 days 31
6 months 37
7 months 37

Healthcare workers are at increased risk of being infected by blood-borne viruses, including
Hepatitis B, in the line of their work. Unlike other blood-borne viruses like HIV and hepatitis C, an
efficacious vaccine exists for hepatitis B that is 90-95% effective at preventing infection in adults.1
Malaysia, as part of its National Immunisation Programme, has included hepatitis B vaccination in the
childhood schedule since 1989. As a result, the majority of children would have already received three
doses of hepatitis B vaccination before entering school. 2

Considering the current age of our participants and the age at hepatitis b vaccination, it would
have been 19-20 years (mean age 19 years) after primary immunisation. Antibody levels at this stage
would have been expected to wane below protective, even detectable levels. The persistence of
protective levels of antibodies was seen in 19% of our study participants. This may also reflect exposure
to hepatitis b prior to testing.

Anamnestic response sufficient to provide protective levels of antibodies was seen in the
majority of our participants (83.78 %) one month after the first booster vaccine, and the remaining
participants only required a second dose to achieve protective levels. Because we had not measured
antibody levels at two months, it was unclear whether this would have occurred anyway without a
second booster vaccine dose.
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CONCLUSION

The persistence of protective levels of antibodies for hepatitis B is only seen in a minority (19
%) of young adults 20 years after the primary hepatitis b vaccination series. However, anamnestic
response after a single booster was able to reach protective levels of antibodies in the majority of
participants (83.78 %). The second dose of vaccine at one month was sufficient to achieve protective
levels of antibodies in the remainder.
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ABSTRACT

Donating blood is a humanitarian act with lifesaving implications. Blood transfusion saves lives and helps recover
many patients, as every blood component is beneficial. The general public is urged to respond to the call of blood
banks to donate blood to enable them to maintain a continuous supply of blood for the vital use of patients
nationwide. This study explores the level of blood donation awareness amongst non-donors and the factors that
hinder them from voluntarily donating blood. Four focus group discussions (FGD) were conducted among non-
blood donors. The discussions were held in separate, closed rooms. All of the sessions were recorded with the
participants' permission. The discussions were conducted in the local language, and the verbatim was later
translated into English. Most non-donor participants professed an awareness of the importance of donating blood
to save an ill person. However, those with daily work commitments do not voluntarily donate blood mainly due
to the lack of donation, such as it causing weakness and a variety of health problems. Fear is also a common factor
stated by the participants, including fear of the needle, fear of blood, or a general fear of the whole blood donation
process. Concerning creating awareness, some participants recommended using short films/videos or
advertisements that could stir an emotional reaction. Other hindering factors are related to the common myths,
fears and superstitions about blood on voluntary blood donation campaigns that were very limited. Findings
indicate a need for comprehensive strategies to address these barriers and promote voluntary blood donation.
Keywords: awareness; blood donation; blood bank; focus group discussion

INTRODUCTION

Blood transfusion is a fundamental medical procedure that saves millions of lives annually. It
is vital in treating life-threatening conditions, enhancing the quality of life for critically ill patients, and
supporting complex medical and surgical interventions. Additionally, blood transfusions play a critical
role in maternal and child healthcare, where they are often needed during childbirth complications, and
during human-induced disasters, where they are crucial for treating injuries and shock. These lifesaving
benefits highlight the increasing need for a sufficient, quality blood supply for clinical treatments.

Many countries, including Malaysia, are grappling with the urgent challenge of meeting the
escalating demand for quality blood supplies. According to the United Kingdom Blood Services and
Norfolk (2013), approximately 80% of blood transfusions are performed to address low haemoglobin
(Hb) levels rather than active bleeding [1]. Research by Jain and Gupta (2012) found that 29.6% of
individuals would only donate blood to assist family members or friends in need [2]. In 2015, Malaysia's
National Blood Centre anticipated that over 10% of Malaysians would donate blood, but only 2.2%
reported doing so. The Malaysian Director General of Health (2010) noted that only two in 1000 eligible
donors (2:1000) in Malaysia donated blood, creating a pressing challenge for blood bank services to
maintain a safe and sufficient supply [3].

Despite widespread blood donation campaigns, participation remains low due to limited public
understanding [4-6]. Fear and lack of self-awareness are significant factors influencing an individual's
decision to donate blood. Awareness is often heightened through personal experiences, such as a family
member requiring a blood transfusion [7]. Bilal et al. (2015) reported that 83.7% of individuals would
donate blood only if a family member, relative, or friend needed a transfusion, indicating that awareness
is often situation-specific and limited to personal connections [8].

Voluntary donors differ from non-donors in demographics, altruism, intention, anxiety, and
perception [9]. Further studies are necessary to determine if these findings apply to non-donors in other
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countries. Understanding the reasons healthy, eligible individuals refuse to donate blood is not just
important; it's crucial to addressing this issue. This research is a significant step towards that
understanding.

This study delves into the barriers to blood donation among eligible non-donors, particularly
when family members are critically ill. The findings aim to illuminate the issue and inspire strategies
that can significantly increase blood donor participation. Our goal is to surpass the 10% national target
set by Malaysia's National Blood Centre, and this study's insights can pave the way for a brighter future
in blood donation.

MATERIAL AND METHOD

This qualitative study was conducted among caregivers of intensive care unit patients at a public
hospital in Sabah, Malaysia. Participants were healthy caregivers eligible to donate blood but with no
prior donation history. Four focus group discussions (FGDs) were conducted with 11 participants, each
lasting 15 to 30 minutes in a comfortable hospital setting. The discussions were guided by a moderator
using a semi-structured format, with consistent questions across all groups (Table 1). Participants were
selected through purposive sampling until thematic saturation was achieved. Informed consent was
obtained prior to participation.

Table 1: Interview Topics

Topic Questions
Awarenes
s
Knowledg | What are the criteria for donating blood? Why is blood donation

Have you heard about blood donation? What are your views on it?

e important?
Barriers What prevents you from donating blood?
Suggestio

What would motivate you to donate blood?

ns
Interviews were recorded in the local language, transcribed verbatim, and translated into English. Data
analysis followed three steps:

1. Transcription and Validation: Verbatim transcripts were reviewed by participants to ensure
accuracy and reliability.

2. Coding and Indexing: Transcripts were coded systematically (e.g., FG1-L for male
participants in the first group) to facilitate analysis.

3. Thematic Analysis: Data were analysed through repeated readings to identify themes and sub-
themes related to blood donation awareness, barriers, and suggestions.

This study was approved by the National Medical Research Register (NMRR) and the Ethics Committee
of Universiti Teknologi MARA (UiTM) Selangor.

RESULTS AND DISCUSSION

Participant Demographics A total of 11 participants were interviewed, comprising six females
(54%) and five males (45%). Four participants (36%) had tertiary education, and seven (63%) worked
in the private sector. Age distribution showed six participants (54%) aged 18-29 years and five (45%)
aged 30-40 years (Table 2).
Table 2: Demographic data of participants

Category FGD1 | FGD FGD FGD Total
2 3 4

Age (years)
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18-29 2 2 1 1 6 (54%)
30-40 1 1 1 2 5 (45%)

Education background

Primary school 1 0 1 0 2 (19%)
Secondary school 1 2 0 2 5 (45%)
Diploma/degree 1 1 1 1 4 (36%)

Work sector

Private sector 2 1 1 3 7 (63%)

Government sector 0 1 0 0 1 (9%)

Blood Donation Awareness Most participants (10 out of 11) were aware of the importance of
blood donation, often learning about it during secondary school or hospital visits. They acknowledged
blood donation as a noble act that helps save lives and promotes good moral values. Example responses
included: “Donating blood is good for saving the lives of others” (FG2/P).

Knowledge of Blood Donation Participants demonstrated limited knowledge of eligibility
criteria. They understood basic requirements, such as being healthy and chronic disease-free, but lacked
comprehensive awareness. A participant stated: “Blood donors must be healthy, 18 years or older, and
free of harmful diseases” (FG2/L).

Barriers to Blood Donation Three main barriers emerged:

1. Fear: Participants expressed fear of needles, blood, or health repercussions. For instance, “I’'m
afraid of needles” (FG1/L).
2. Lack of Desire: Many people lacked motivation to donate despite recognizing its importance.

For example, “I’ve never felt the need to donate blood” (FG1/P).

3. Time Constraints: Busy schedules hindered participation. Example: “I’m too busy with work
commitments” (FG4/P).

Suggestions for Improvement Participants suggested enhancing blood donation campaigns to
focus on emotional appeals and accessibility. Specific recommendations included workplace blood
drives, targeting government employees, and mobile units for rural areas. One participant noted: “Future
campaigns should emphasize patient suffering to create awareness” (FG2/P).

Discussion Participants recognized the importance of blood donation but faced significant
barriers. Fear was the most common deterrent, consistent with previous studies [10-11]. Limited
knowledge about eligibility criteria also contributed, as supported by Shakeri et al. (2012) [5].
Emotional and logistical factors influenced participation, such as proximity and timing of donation
drives. Addressing these barriers through targeted education, emotional engagement, and improved
accessibility could increase donor rates. This aligns with findings by Pereira et al. (2016) and Umakanth
et al. (2015), emphasizing the need for strategic communication and outreach efforts [4,12].

CONCLUSION

Addressing barriers such as fear, lack of desire, and logistical challenges is crucial for
increasing blood donation rates. Effective strategies include emotional engagement in campaigns,
workplace-based donation drives, and enhanced public education on eligibility and benefits. Future
studies should expand to diverse demographics and incorporate quantitative assessments to develop
tailored interventions. Collaborative efforts between government and private sectors are essential to
ensure a sustainable blood supply.
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ABSTRACT

Oxidative stress (OS) is involved in the pathogenesis of allergic asthma and airway remodeling. Among pregnant
mothers, the prevalence of allergic asthma is climbing. At present, data of the imaging in branchial lumen area of
allergen-induced pregnant asthma mouse model using micro-computer tomography (CT) as a modality is less
reported. This study determined the effects of 1001g/200ul ovalbumin (OVA) on airway remodeling in pregnant
mouse model. Eighteen (18) female BALB/c mice aged 4-5 weeks old and weighed 20-25g were divided equally
into sham (G1), PBS (G2) and 100ug/200uL. OVA (G3). Animals were subjected to airway sensitization
(intraperitoneal injection, i.p), airway challenge (nasal instillation, n.i), and superovulation with gonadotrophins
before being mated with fertile males at 1:1 ratio. At the end of the treatment, asthma was stimulated by
methacholine. Animals were then euthanized on Day 10 post coitum. The serum was subjected to inflammatory
biomarkers (IL5 & IL13), F2 isoprostane, total antioxidant capacity (TAC) and pregnancy hormonal
(progesterone P4 & estrogen Ez) assays. Animals were also subjected to micro-CT and hematoxylin&eosin (H&E)
to determine the lumen area. Reduced bronchial lumen area (p<0.05) consistent with increased bronchial wall
thickness (p<0.001) was noted in the treated group. Serum interleukin (IL)-5, IL-13, and 8-isoprostane were
remarkably higher in the treated animals respectively (p<0.001, p<0.05, and p<0.05). In contrast, serum TAC,
P4, and E2 were reduced in the treated compared to control animals (p<0.001, p<0.001, and p<0.001). Dose of
100 pg/200 pL OVA had induced maternal allergic airway inflammation, OS, and initiated airway remodeling in
this model. The inappropriate balance of pregnancy hormone levels was indicative of possible poor implantation,
placentation, fetal growth impairment, and reduced pregnancy outcome. Micro-CT modalities are preferred to be
used as the result is remarkable in comparison with the H&E approach.

Keywords: allergic asthma, tocotrienol rich fraction, airway remodeling, oxidative stress, micro-CT.

INTRODUCTION

Asthma is a respiratory disorder affecting almost 13% of pregnant women worldwide (Bonham
et al., 2018). In Malaysia alone, the fatality rate associated with asthma was 0.91 % of the total deaths
(WHO., 2017). Allergic asthma inflammation is characterized by the recruitment of inflammatory cells,
cytokines, and chemokines (Ayakannu et al., 2019). Activation of T-helper type 2 (Th2) related
cytokines and interleukins (ILs) play essential roles in the exacerbation of asthma (Gurgone et al.,
2020). OS on the other hand is a condition of homeostasis imbalance, characterized by raised levels of
reactive oxygen species (ROS) and depleted levels of total antioxidant capacity (TAC). Appropriate sex
steroid hormone levels are essential during the gestation period. Progesterone (P4) and estrogen (E2)
are secreted by both ovary and placenta during pregnancy. Both hormones are reported to play
significant roles in allergic diseases.

Recent study has illustrated the effects of OVA; an allergen derived from egg albumin that
mimics acute asthma, on the structural changes of the airway in male mice (Paik et al., 2014). On
embryonic growth, OVA-induced maternal asthma has promoted preimplantation embryonic cell death
via increased cell fragmentation and zona pellucida damage (Wafriy et al., 2021). While the evidence
linking asthma and pregnancy management has been highlighted (Meakin et al., 2020; Strub et al.,
2016), at present, little information correlates OS as the responsible mechanism in the presentation of
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airway remodeling in pregnant asthmatic animal model. The effects of allergen induced asthmatic
conditions on pregnancy hormone concentrations, specifically P4 and E2 are also less described.

This study examined OV A as an allergen that induces allergic asthma, on airway remodelling
in pregnant mice using micro-computed tomography (micro-CT) and hematoxylin and eosin (H&E) as
the modality. The role of inflammatory-OS response and pregnancy hormones behind airway
remodelling in this model was also determined.

MATERIALS AND METHOD

Eighteen (18) female BALB/c mice aged 4-5 weeks old and weighed 20-25g were divided into
sham (G1), PBS (G2) and 100pug/200ul. OVA (G3). Animals were subjected to airway sensitization
(intraperitoneal injection, i.p), airway challenge (nasal instillation, n.i), and superovulation with
gonadotrophins before being mated with fertile males at 1:1 ratio. Pregnancy was confirmed via
copulatory plug, swabbing and visual inspection. At the end of the treatment, asthma was stimulated by
methacholine. Animals were then euthanized on Day 10 post coitum. Following whole blood collection
through cardiac puncture, the serum was subjected to inflammatory biomarkers (IL5 & IL13), F2
isoprostane, total antioxidant capacity (TAC) and pregnancy hormonal (progesterone P4 & estrogen
E2) assays. Animals were also subjected to micro-CT and hematoxylin&eosin (H&E) to determine the
lumen area (UiITM CARE 319/2020).

One-way analysis of variance ANOVA was applied for data associated with biochemical
analysis and quantitative results of micro-CT and H&E followed by Tukey's test between all groups.
Pearson correlation coefficient was used to determine the concordance between micro-CT and H&E
results. Statistical analysis was performed using Statistical Package for the Social Sciences (SPSS)
version 25.0.0.0. A p-value of <0.05 was considered statistically significant.

RESULTS AND DISCUSSION

Results showed reduction in the total bronchial lumen area (at 4th and 5th proximal branches
and total combination) assessed under micro-computed tomography in the challenged compared to
control animals (0.1255 = 0.0612 vs 0.2513 + 0.0832, ** = p<0.001). For H&E, there was a significant
reduction in the bronchial lumen areas (4th and 5th proximal branches, and total combination) in 100
ug/200 uL. OVA compared to PBS groups, (0.0564 = 0.0050 vs 0.1723 + 0.0265, p<0.001).

There was a raise in serum IL-13 in the treated animals (19.5162 + 1.9595 (OVA) vs 9.7535 +
2.8114 (PBS), * = p<0.05). Concurrently, serum IL-15 was also significantly increased (105.3470 +
0.7162 (OVA) vs 41.8987 = 2.0849 (PBS), ** =p<0.001). Similarly, serum 8-isoPS was notably higher
(28.7533 £ 27.4463 (OVA) vs 6.8000 £ 2.4658 (PBS), * = p<0.05) accompanied by decreased TAC
(5.5483 + 3.6382 (OVA) vs 26.9283 + 8.3903 (PBS), * = p<0.001). A decline in both serum P4
(276.6267 £ 19.7106 (OVA) vs 354.1600 + 9.1481 (PBS), * = p<0.001) and E2 (117.8365 + 0.6736
(OVA) vs 147.1697 £+ 0.4549 (PBS), * = p<0.001) were also recorded in the treated against control
groups.

In our findings, the following observations were noted: 1) the treated animals showed thicker
airway walls but narrower airway lumens compared to control 2) thicker airway walls and narrower
airway lumens were related to increased inflammatory-OS response and also airway remodelling. This
may have subsequently led to missing daughter branches, and ultimately resulted in airway obstruction
(via airway wall remodelling or airway collapse). Similarly, H&E staining showed reduced lumen area
accompanied by increased bronchial wall thickness in the treated animals compared to control. Changes
in the thickness might be due to the increased mucus secretion by goblet cells that eventually causes the
smooth muscle and epithelial cells to become hyperplasia.

Our results suggest increased proliferation in the immune cells subtypes in the lungs of OVA
treated mice as part of the inflammatory signalling pathway and call cascade initiation. This may
contribute to the exhibition of allergic lung inflammation via increased IL-13 and IL-5, respectively.
We postulate that the upregulated IL-5, IL-13, and 8-isoPS will subsequently affect maternal lung
function and fatal growth. We suggest that 100 pg/200 pl OVA caused increased release of OS
mediators resulting in compensated lumen area in our study model. Reduced serum TAC levels may
also necessitate further inflammatory processes at the injury site.
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We thus postulate that while normal circulating E2 and P4 may reduce maternal asthmatic
conditions, decreased circulating or inappropriate E2 & P4 levels may promote asthma exacerbation,
ultimately leading to various pregnancy complications and undesired pregnancy outcomes. Further
studies are required to interrogate the pathophysiological processes that drive lumen narrowing over the
gestational duration and their effects on the course of allergic asthma. The fluctuations of progesterone
and estrogen during pregnancy, their association with maternal asthma pathogenesis, and fetal growth
in the allergic airway model also warrant further elucidation.

TABLE, IMAGE AND FIGURE

Table 1. Bronchial lumen area across all groups. Data represented as mean + SD

RL4 RL5 LL4 LL5
PBS 0.303 + 0.2643 + 0.2315 + 0.2063 +
0.0918: 0.1041: 0.0485: 0.0627-
100 pg/200 pL 0.1280 + 0.1145 + 0.1398 + 0.1197 +
OVA 0.045° 0.0545" 0.0874 0.0645"

a,b =p<0.001

Figure 1. Micro-CT images of bronchial lumen area between A) Sham, B) PBS, and C) 100
ng/200 ul. OVA groups (R = right lung; L = left lung) (300-700 BMP)
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Figure 2 . Serum A) IL-13, B) IL-5, C) 8-isoPS, D) TAC, E) pregnancy hormones P4 and F) E,.
* =p<0.05 and ** = p<0.001).

CONCLUSION

Results demonstrated that 100 pg/200 L OVA reduces airway lumen area and increased
bronchial lumen wall thickness in pregnant allergic asthma model. This effect may be related to
increased airway inflammation leading to cellular responses and airway remodeling via the OS
mechanism, and imbalance in pregnancy hormone levels.
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ABSTRACT

The susceptibility levels of an outdoor dengue vector; Aedes albopictus adult populations from four hot springs
in Selangor, Malaysia towards two organochlorine, two organophosphate, two carbamate and eight pyrethroid
adulticides were determined in this study. Aedes albopictus adult populations from selected hot springs were
exposed to each adulticide for an hour following the procedures of adult bioassays outlined by the World Health
Organization (WHO). The mortalities throughout the exposure period and at 24 h post-exposure to each adulticide
were noted. The Ae. albopictus laboratory strain which represented the reference strain was fully susceptible
towards all tested adulticides, except for the exposure to pyrethroid permethrin 0.25% and bifenthrin 0.2%. As
for the field adult populations of Ae. albopictus, various levels of resistance against organochlorine DDT 4% and
dieldrin 4%; organophosphate fenitrothion 1%; carbamate propoxur 0.1% and bendiocarb 0.1%; as well as
pyrethroid permethrin 0.25%, alpha-cypermethrin 0.05% and bifenthrin 0.2% were exhibited. Complete
mortalities were recorded at 24 h post-treatment among all Ae. albopictus adult populations from hot springs that
were exposed to organophosphate pirimiphos-methyl 0.25% as well as pyrethroid permethrin 0.75%, deltamethrin
0.05%, lambda-cyhalothrin 0.05%, cyfluthrin 0.15% and etofenprox 0.5% which suggested that these adulticides
are potentially effective in controlling Ae. albopictus populations at selected hot springs if needed in the near
future. Despite zero case of mosquito-borne infection reported at selected hot springs so far, more studies on the
mosquito densities at these hot springs and continuous monitoring of insecticide susceptibility among mosquito
vectors from these hot springs are still vital so that effective future vector control strategies for these hot springs
could be planned ahead.

Keywords: Adulticides, Dengue, Hot springs, Selangor, Malaysia.

INTRODUCTION

Dengue is a mosquito-borne infection that is endemic in tropical and subtropical climates.
Dengue is transmitted by Aedes aegypti and Ae. albopictus (Kobayashi et al., 2023). The incidence of
dengue has been greatly increasing worldwide with significant morbidity and mortality. In Malaysia,
for the year of 2023, until 4™ November 2023, a total of 100,936 dengue cases with 78 deaths has been
reported (Ministry of Health Malaysia, 2023).
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As the development of the dengue vaccine is still ongoing, the spread of dengue infection is
managed through the control of mosquito vectors. The World Health Organization (WHO) has
recommended various vector control strategies comprising the environmental, mechanical, biological
and chemical control methods (World Health Organization, 2012). Among all vector control methods
suggested, the chemical control using insecticides remains the most selected control approach due to
their quick actions and less costly. Nevertheless, frequent and massive application of insecticides lead
to the development of insecticide resistance among mosquito vectors which eventually causes failures
in the vector control activities conducted. Hence, it is important to clarify the susceptibility status of
mosquito vectors from the target sites before the selection of insecticides to be used in the vector control
operations is made.

Hot springs are natural geothermal water spots which are also a public attraction especially for
illness treatment and relaxation. Besides human residential areas, recreational areas like hot springs are
also at risk of mosquito-borne infection transmission due to the high human traffic and conducive
ecology for mosquito vectors. Dense vegetation that surrounds most hot springs are idyllic resting and
breeding sites for mosquitoes including the outdoor dengue vector; Ae. albopictus (Samson et al., 2013).
Thus, there is a need to formulate effective vector surveillance and control methods for hot springs in
order to prevent the occurrence of any mosquito-borne infection including dengue. This study was
carried out with the aim to determine the susceptibility status of the outdoor dengue vector; Ae.
albopictus from selected hot springs in Selangor, Malaysia, against various public health insecticides.
Four Ae. albopictus adult populations from Selayang (SEL), Hulu Tamu Batang Kali (HTBK), Kuala
Kubu Bharu (KKB) and Kerling (KERL) hot springs in Selangor, Malaysia were exposed to different
adulticides via the WHO adult bioassays which covered four insecticide classes, namely
organochlorines, organophosphates, carbamates and pyrethroids.

MATERIALS AND METHODS

2.1 Study localities

Four hot springs in Selangor, Malaysia have been selected for this study, namely Selayang
(SEL) hot spring in Gombak district, as well as Hulu Tamu Batang Kali (HTBK), Kuala Kubu Bharu
(KKB), and Kerling (KERL) hot springs in Hulu Selangor district.

2.2 Samples of Aedes albopictus

Samples of an outdoor dengue vector; Aedes albopictus, were collected at each study locality
via the ovitrapping technique. Ovitraps containing hay infusion water for the mosquito egg-laying were
placed at the study localities for five days. All mosquito immatures found in the ovitraps were nurtured
to adult stage in the insectarium. Only Ae. albopictus adults were maintained while other mosquito
species were discarded.

Other than the field populations of Ae. albopictus, the laboratory strain of the same species
(F80) was also utilized as a reference strain in this study. All Ade. albopictus colonies were nurtured in
the same manner in the insectarium. Aedes albopictus female adults aged 3-5 days old were employed
in this study.

2.3 Adulticides

Fourteen adulticides from four insecticide classes were tested in this study: organochlorine
dichlorodiphenyltrichloroethane (DDT) 4%, and dieldrin 4%, organophosphate fenitrothion 1% and
pirimiphos-methyl 0.25%; carbamate propoxur 0.1% and bendiocarb 0.1%; and pyrethroid permethrin
0.25% and 0.75%, deltamethrin 0.05%, lambda-cyhalothrin 0.05%, cyfluthrin 0.15%, etofenprox 0.5%,
alpha-cypermethrin 0.05% and bifenthrin 0.2%. All adulticides used were in the form of impregnated
papers, bought from the WHO Collaborating Centre, Vector Control Research Unit (VCRU), Universiti
Sains Malaysia, Penang, Malaysia.

2.4 Adult bioassays

The adult bioassays were conducted following the World Health Organization guidelines
(2016). Twenty-five healthy sugar-fed Ae. albopictus female adults aged 3-5 days old were exposed to
each adulticide impregnated paper in the exposure tube for 1 h. A total of four replicates per population
were utilized in the adult bioassay. Two control tubes, each containing either the olive oil-impregnated
paper (as an organochlorine and carbamate control) or the silicone oil-impregnated paper (as a
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pyrethroid control), and similar number of sugar-fed female mosquitoes were also prepared and run.
The mortality rates of mosquitoes were noted for every minute throughout the exposure time and at 24
h post-treatment.

2.5 Analysis of data

The mortality results of each population at 24 h post-treatment of all adulticides were converted
into mortality percentages. Based on these mortality percentages, the susceptibility status of each Ae.
albopictus population against all tested adulticides were then classified following the World Health
Organization guidelines (2016): A 98-100% mortality showed susceptibility to the tested adulticide;
90-97% mortality revealed possible resistance against the tested adulticide which later had been
confirmed by additional adult bioassays conducted; and <90% mortality signified confirmed resistance
against the tested adulticide among the respective Ae. albopictus population.

RESULTS AND DISCUSSION

At 24 h post-exposure, full susceptibility was demonstrated among Ae. albopictus laboratory
strain towards almost all organochlorine, organophosphate, carbamate and pyrethroid adulticides,
except for permethrin 0.25% (51.00%) and bifenthrin 0.2% (67.00%) exposures (Table 1). Full
susceptibility was also observed among all four hot springs populations of Ae. albopictus towards
organophosphate pirimiphos-methyl 0.25% and also pyrethroid permethrin 0.75%, deltamethrin 0.05%,
lambda-cyhalothrin 0.05%, cyfluthrin 0.15% and etofenprox 0.5%. Possible resistance was displayed
among all hot spring’s populations against organochlorine DDT 4% (82.00 — 96.00%) and dieldrin 4%
(93.00 — 100.00%) as well as carbamate propoxur 0.1% (83.00 — 95.00%). All hot springs populations
exhibited confirmed resistance against organophosphate fenitrothion 1% (63.00 — 79.00%) and
carbamate bendiocarb 0.1% (58.00 — 77.00%). Aedes albopictus adult populations from SEL, HTBK
and KKB hot springs showed possible resistance against pyrethroid permethrin 0.25%, whereas, KERL
hot spring population displayed confirmed resistance against the same adulticide. Aedes albopictus
populations from HTBK, KKB and KERL hot springs were susceptible to pyrethroid alpha-
cypermethrin 0.05% while possible resistance was displayed among Ae. albopictus population from
SEL hot spring against the same pyrethroid. In contrast, full susceptibility towards bifenthrin 0.2% was
demonstrated only among Ae. albopictus population from SEL hot spring while confirmed resistance
was observed among other hot springs populations against bifenthrin 0.2%.

Among four insecticide classes tested in this study, the utilization of organochlorines in both
agriculture and public health sectors has been banned worldwide including in Malaysia since the 1970s
due to their persistent presence in the environment (Sharip et al., 2017). However, resistance against
organochlorines were detected among nearly all hot springs populations of Ae. albopictus tested in this
study, suggesting that organochlorine elements were still persisted in these hot spring’s environments.

On the other hand, organophosphates like fenitrothion, pirimiphos-methyl, malathion, fenthion
and temephos have been used in the space treatment for dengue control activities in Malaysia (Ong,
2016). Pirimiphos-methyl is the recommended organophosphate adulticide to be applied at all hot
springs if needed in the future based on the full susceptibility towards pirimiphos-methyl observed
among Ae. albopictus hot springs populations.

Meanwhile, the utilization of carbamate adulticides in the selected hot springs should be
carefully considered, monitored and rotated with adulticides from other insecticide classes due to the
resistance development detected among Ae. albopictus populations from these hot springs against both
carbamate propoxur and bendiocarb. The use of carbamate propoxur and bendiocarb in the local
mosquito control activities are unknown. However, propoxur was formerly used as an active ingredient
in the household aerosol locally before it was replaced by pyrethroids in 1990s (Low et al., 2013).

In addition, the application of pyrethroid permethrin, deltamethrin, lambda-cyhalothrin,
cyfluthrin and etofenprox in the future vector control activities at selected hot springs are also
recommended based on the full susceptibility demonstrated among Ae. albopictus adult populations
from these localities. In fact, some of these pyrethroids have been applied by the Ministry of Health
Malaysia in their vector control programmes (Ong, 2016). Pyrethroid alpha-cypermethrin and bifenthrin
could also be utilized in several hot springs selected but their effectiveness against Ae. albopictus
population would require some time to be evidenced.
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In general, all four selected hot springs are supported with common facilities like concrete
benches surrounding the hot springs, resting huts and the lavatories. KERL hot spring is located
marginally far from any human residential areas and surrounded by denser vegetation than other
selected hot springs. On the other hand, SEL, HTBK and KKB hot springs are situated nearer to human
residential areas which indirectly increase the chance of getting the insecticide exposure from the vector
control activities conducted in the residential areas towards the hot spring’s mosquitoes. The presence
of human visitors, mosquito vectors as well as physical facilities and vegetation that could serve as
prospective mosquito resting and breeding habitats at the hot springs are important factors that could
mediate the transmission of mosquito-borne infections at these localities. Hence, it is crucial to
continuously monitor the density and susceptibility of the mosquito vectors from the hot springs against
insecticides so that effective mosquito control strategies could be planned and conducted at these hot

springs when needed in the near future.
Table 1: Mortality Percentage at 24 h Post-Treatment for Five Populations of Aedes albopictus
Female Adults Against Organochlorine, Organophosphate, Carbamate and Pyrethroid

Adulticides.
Insecticide class Populations 24 h mortality (%)
Laboratory Selayang hot Hulu Tamu Kuala Kubu Kerling hot
strain spring (SEL) Batang Kali Bharu hot spring (KERL)
Adulticides (Reference) hot spring spring (KKB)
(HTBK)
Organochlorines DDT 4% $100.00 = 0.00 M91.00 £ 4.12 R87.00 £5.74 R82.00 £ 5.77 M96.00 + 2.83
Dieldrin 4% $100.00 = 0.00 M93.00 £ 1.00 $99.00 = 1.00 M97.00 £ 1.91 $100.00 = 0.00
Organophosphat Fenitrothion 1% $100.00 = 0.00 R74.00 = 8.08 R66.00 = 10.13 R63.00 = 4.43 R79.00 £ 4.73
es
Pirimiphos-methyl $100.00 = 0.00 $100.00 = 0.00 $100.00 = 0.00 $100.00 = 0.00 $100.00 = 0.00
0.25%
Carbamates Propoxur 0.1% $100.00 = 0.00 M92.00 +2.83 M90.00 + 3.46 R83.00 = 3.00 M95.00 + 3.00
Bendiocarb 0.1% $100.00 = 0.00 R58.00 = 3.46 R74.00 = 3.46 R69.00 + 6.61 R77.00 £5.26
Pyrethroids Permethrin 0.25% R51.00 £ 1.91 M96.00 + 2.31 M90.00 £ 1.15 M91.00 £ 1.91 R83.00 +5.74

Permethrin 0.75%

$100.00 = 0.00

$100.00 = 0.00

$100.00 = 0.00

$100.00 = 0.00

$100.00 = 0.00

Deltamethrin 0.05%

$100.00 = 0.00

$100.00 = 0.00

$100.00 = 0.00

$100.00 = 0.00

$100.00 = 0.00

Lambda-cyhalothrin
0.05%

$100.00 = 0.00

$100.00 = 0.00

$100.00 = 0.00

$100.00 = 0.00

$100.00 = 0.00

Cyfluthrin 0.15%

$100.00 = 0.00

$100.00 = 0.00

$100.00 = 0.00

$100.00 = 0.00

$100.00 = 0.00

Etofenprox 0.5%

$100.00 = 0.00

$100.00 = 0.00

$100.00 = 0.00

$100.00 = 0.00

$100.00 = 0.00

Alpha-cypermethrin $99.00 = 1.00 M97.00 £ 1.91 $100.00 = 0.00 $100.00 = 0.00 $99.00 + 0.49
0.05%
Bifenthrin 0.2% R67.00 £ 7.55 $100.00 = 0.00 R90.00 + 3.46 R86.00 + 2.58 R97.00 £ 3.00

Percent mortality after 24 h (%) = Mean of mortality percentage of adult mosquitoes + standard error (S.E.).

S = susceptible, M = possible resistance, R = confirmed resistance, as determined by WHO (2016).

CONCLUSION

In essence, findings of this study indicate organophosphate pirimiphos-methyl as well as

pyrethroid permethrin, deltamethrin, lambda-cyhalothrin, cyfluthrin and etofenprox as potential
adulticides to be applied at all four selected hot springs. Even though there is no case of mosquito-borne
infection reported at these hot springs so far, more research on the mosquito density and insecticide
susceptibility status among mosquito vectors from hot springs should be carried out following the

91



current popularity of these hot springs among local and foreign visitors so that the occurrence of any
mosquito-borne infection at these hot springs could be prevented.
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ABSTRACT

The addition of fluoride into the public water supply through regulated and adjusted means, also known as
community water fluoridation, has shown to be a very effective public health measure to prevent tooth decay.
However, the widespread use of water purifiers to filter the tap water supply, questions have been raised as to
whether the fluoride concentration in public water supply has been affected by the water purifier systems that are
widely available in today’s market. Objective: To determine the effect of various types of domestic water purifier
systems on the fluoride concentration in home water supply. Methods: A total of 100 water samples collected
from 25 water purifier systems were included in this study. Results: Reverse osmosis purifier systems showed
significant reduction in fluoride concentration at point of use (P=.027). Activated carbon combination water
purifier systems showed varying levels of fluoride concentrations at point of use. There was a significant increase
in fluoride for the carbon mechanical plus calcium sulphite filter (P=.01) and for the carbon sediment plus nano
filter (P=.02) but reduced fluoride concentration for the carbon ceramic and carbon fiber water purifier systems.
Conclusions: This study showed that carbon-based water purifier systems may increase or reduced fluoride
concentration in water. However, continuous use of water purifiers using reverse osmosis technology can reduce
the amount of fluoride and this may give negative implications on oral health.

Keywords: water purifier system, fluoride concentration, home water supply.

INTRODUCTION

Water Fluoridation

The use of fluoride is one of the most effective preventive strategy in oral health by making
teeth more resistant to the action of acids and slowing the occurrence of tooth decay'?. Fluoridation of
public water supply in controlled concentration is one of the safest and effective methods to deliver
fluoride to the population and to remove the barriers of inequality’*. Studies have also shown that it is
more cost effective to fluoridate the water supply than to treat carious teeth. The American Dental
Association stated that for most American cities, every $1 invested in water fluoridation saves $38 in
dental treatment costs"”.

The water fluoridation programme in Malaysia was approved by the government in 1972 to
support its caries-protective effects with due considerations given to its safety, efficiency and cost
effectiveness’. The National Guidelines for Safe Drinking Water has cited a range of 0.4 — 0.6 ppm
fluoride as the implementation range for water fluoridation in Malaysia’. Since its inception, dental
caries status has improved especially among children. The National Oral Health Survey of 12-year-old
schoolchildren in 2017 showed reduced prevalence of dental caries from 60.9% in 1997 to 33.3% in
2017 with reduced decayed, missing and filled teeth (DMFT) of 1.9 to 0.78 respectively®.

Domestic water purification systems

Water purifier systems (WPS) are used in many households basically to remove pollutants from
the tap water with the help of physical barriers, chemical processes or biological processes. According
to Bee B.L (2005), the popular types of WPS used in the Malaysian market are activated carbon filter,
membrane filter, reverse osmosis, distillation, ultraviolet light unit and the combination unit'®. Carbon
filtration systems use activated charcoal as filtering medium to filter chlorine-based chemicals,
pesticides and industrial solvents. Reverse osmosis filtration works where untreated water flows
through fine filter membrane at pressure so that water passes through, but the contaminants remain
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behind’. Membrane filters such as ceramic and nano filter used to filter larger and undesirable molecules
such as virus, bacteria, salt and metal''. The improved water purifier systems (WPS) available in the
market nowadays not only remove contaminants, but also heavy ions, chlorine and bad odour and this
has posed a question as to whether the fluoride that has been added to the water supply is also being
filtered. The objective of this study was to determine the effect of various domestic water purifier
systems (WPS) commonly used today in Malaysian households on the fluoride concentration in the
water supply.

METHODOLOGY

Water samples

100 water samples were collected from twenty-five different households in the Klang Valley
of Selangor, Malaysia over a period of six months. Water samples taken at the household tap before
entering the water purifier is designated as water at ‘point of entry’ (POE) and water that is collected
after it has passed through the water purifier is designated as ‘point of use’ (POU). The water samples
were collected in plastic bottles (Polyethylene) and two sets of water samples were taken from each
water purifier, each set consists of water samples at POE and POU thus giving a total of four water
samples per water purifier. All water samples collected were taken to the laboratory within 24 hours
and analysed for fluoride content within the next 12 hours to avoid any contaminations®. A Fluoride
Low Range Portable Photometer was used to measure the amount of fluoride in the water samples.
Twenty-five percent of water samples taken from randomly chosen water purifiers were reanalysed for
reliability. The Cronbach’s alpha was 0.766 indicating acceptable reliability of the measurements.

Data management and statistical analysis

Data was analysed using SPSS version 26 software. Three of the water purifiers were reverse
osmosis and twenty WPS were activated carbon in combination with other methods of filter cartridges
and data were grouped according to combinations based on the manufacturers’ details of each water
purifier’s mode, type and technology. Based on these, there were the carbon + mechanical + calcium
sulphite (CMCS) group, the carbon + sediment + nano (CSN) group, the carbon + fiber (CF) group, the
carbon + ceramic (CC) and the carbon + others (CO) group. The other two water purifiers use
mechanical technology and is named as ‘other” WPS. Wilcoxon Signed-Rank test was used to compare
the fluoride concentrations of drinking water before passing (POE) and after passing (POU) through
the various WPS. Paired t test was used to analyse the fluoride concentrations of the water samples at
POE and POU levels in each carbon group while the Kruskal Wallis test was used to compare the
fluoride concentrations between the various carbon combination WPS. All analysis were computed to
within 95% confidence interval.

RESULT

Water samples collected from the reverse osmosis purifier systems showed a significant
reduction of fluoride concentration by 67.3% (P=.027) while for the others (mechanical) showed a
5.9% reduction in fluoride at the POU. (Table 1). Data analysis from the twenty-carbon combination
WPS showed an overall significant increase in fluoride concentration at the point of use (P=.003).
(Table 1).

Further data analysis was done for water samples within each carbon combination groups and
results are shown in Table 2. The CMCS WPS which consists of carbon combination with mechanical
and calcium sulphite filters showed a significant mean increase of 0.08 mg/L (23.6%) in fluoride
concentration (P=.011) at POU level. The CSN WPS which consists of carbon combination with
sediment and nano filter also showed significant increase in fluoride concentration at the POU level
with mean increase of 0.024 mg/L (5.5%) of fluoride concentration (P=.02). There was also an increase
in the fluoride concentration at the POU level for the carbon combination with other filters (CO). The
mean increase was 0.048 mg/L or 13% in fluoride concentration at the POU level. However, this
increase is not significant (P=.09). The WPS which consist of carbon combination with ceramic filter
(CC) showed a decrease fluoride concentration of 0.02 mg/L (5.3%) in fluoride concentration while the
carbon combination with fiber filter (CF) showed a decrease of 0.015 mg/L (4.6%) fluoride
concentration at the POU level. But the decrease for both water purifiers is not significant (p>.05).
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DISCUSSION

Activated carbon (AC) is widely used in water purifier systems and in this study three groups
of carbon combination WPS (CMCS, CSN and CO) showed increase in fluoride concentration at the
POU but slight reduction in fluoride concentration for CF and CC carbon combination WPS. In his
study Konno et al (2008) showed that activated-carbon filters had a low absorptive capacity for fluoride
ions'*. Loh et al also stated that a standard carbon filter does not remove fluoride but with combinations
of other filtration systems may contribute to either removal or some addition of fluoride in water after
passing through water filtration devices’.

This study showed that some activated carbon WPS that used combinations with other filter
cartridges such as mechanical, calcium sulphite, sediment and nano filters may contribute to an increase
in fluoride content at the POU but the mean fluoride concentration at POU recorded was still within the
permissible range®. The increase of fluoride could possibly be that fluoride is collected from the
sediments or there is mineral addition from any of the cartridges in the combination to the water before
reaching the POU. The effectiveness of carbon filters to filter fluoride has been discussed by Bee'”
whereby the physical and chemical properties, contaminant, water temperature, ph. and exposure time
play a role in the effectiveness of activated carbon as water filters and therefore require regular
maintenance for effective removal of impurities and contaminants.

Findings from the National Oral Health Survey of Adults (NOHSA) 2010 showed that an
estimated 42% of Malaysian households have water filters*'. A recent technical report in 2018° and a
study by Nur Shahirah et al** stated the most used domestic water purification system is the reverse
osmosis technology due to their performance efficiency and low electric consumption. The high
reduction in fluoride concentration at POU for the reverse osmosis WPS in this study was similar to
other studies and this reaffirmed that reverse osmosis water purifiers reduced fluoride levels in drinking
water by as much as 80-90%"'317:,

The 2018 Annual Report of the Ministry of Health Malaysia had reported that an estimated
74.1% of the Malaysia population received fluoridated water from the addition of fluoride at the water
treatment plants (WTPs). 60% of the WTPs in this country are privatized and the fluoridation is carried
out by the private sectors while the government funded the fluoridation of public water supply for WTPs
operated by the government®*. A substantial amount of money has been spent to fluoridate the public
water supply in efforts to improve the oral health status of the Malaysian population and to reduce any
oral health inequalities among the population. However, the use of reverse osmosis as the preferred
WPS meant that it is a waste of government and private sector’s resources as fluoride that is added to
the water is not being utilized to its potential.

This study has shown that the types of WPS used in different households have an effect on the
fluoride content of the drinking water and may have health implications in the long term. The past
national oral health surveys have reported reduced prevalence of dental caries among the preschool
children which showed a reduction from 87.1% in 1995 to 71.3% in 2015% while among the adults,
there was decrease in caries prevalence from 94.6% in 1990 to 88.9% in 2010?'. This decrease is largely
attributed to the government’s effort to provide water fluoridation and therefore there is a need for water
fluoridation to continue. However, households which uses the reverse osmosis technology can deprive
their family members of the benefits of fluoride. Household that uses water purification systems with
activated carbon or carbon combinations, even though there may be an increase of fluoride at POU, the
increase is still within the range permissible while for other carbon combination systems that showed a
decrease at the POU, the decrease of between 4% — 5% may not affect the benefits that water
fluoridation could offer. A very recent study has also shown that reverse osmosis systems resulted in
very low fluoride concentration. Further studies need to be carried out to investigate the increase in
fluoride concentration in these WPS.

CONCLUSION

The use of water filter that removes fluoride completely contradicts the government’s efforts
in implementing public water fluoridation for primary prevention of caries. With available scientific
evidence, efforts should be made to create awareness of reduction of optimal fluoride levels in drinking
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water by reverse osmosis to the consumers. This study also showed that water filtration devices that
used carbon filters in combinations with other filtration systems may preserved the fluoride content.

Table 1: Analysed data for general POE and POU of carbon combination, reverse osmosis and

others
Type of water filtration Mean F1 Concentration (mg/L) % Mean difference P value
system POE POU (POE-POU)
Carbon 0.385 0.419 8.9% .003
(0.034)
Reverse Osmosis 0.413 0.135 67.3% .027
(0.278)
Others (mechanical) 0.465 0.440 5.9% >0.05
(0.028)
Table 2: Analysed data between carbon combination groups.
Carbon groups POE POU % Mean P Value
No of water ~ Mean SD Mean SD difference
samples at Mg/L Mg/L (POE-POU)
each end Mg/L
point
1.Carbon + 8 0.365 0.09 0.4513 0.07 23.6%
mechanical + (0.086) .011
calcium sulphite
2. Carbon + 14 0.4343 0.12 0.4586 0.11 13.0%
sediment + nano (0.024) .020
3. Carbon + ceramic 4 0.375 0.10 0.355 0.17 5.3%
(0.02) 47
4. Carbon + fiber 4 0.325 0.05 0.31 0.01 4.6%
(0.015) 47
5. Carbon + others 10 0.361 0.08 0.4090 0.15 13.0%
(0.048) .09
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ABSTRACT

Due to their challenging behaviour, the dental practitioner needs to implement a feasible behaviour guidance
technique in delivering safe and effective dental care to children with special needs. This study evaluates the
impact of Papoose Board (PB) usage on the attitude of carers and the association between their education level,
monthly household income, and previous dental experience. Next, the acceptance, consent, and concern regarding
utilising a combination of basic behaviour guidance techniques (CBBGT) and Papoose Board (PB) for their
children will be compared. Ninety children with special needs were recruited to get dental care with two
behaviour-guiding exposures successively in the order of A-B/B-A design. CBBGT as exposure A and PB as
exposure B. Caregivers are to complete a questionnaire before and after the exposure. Eight-eight caregivers with
children between 2 and 15 completed the sequence. A total of 98.9% of the children were found to have
neurodevelopmental abnormalities and disorders. Twenty-seven carers expressed significant anxiety when the
CBBGT was applied to their children, and fourteen carers felt the same way about PB. The Wilcoxon sign rank
test, on the other hand, demonstrated that carers' scores on approval and permission for both procedures were
inconsequential. However, after watching the placement of their children, caregivers’ views towards the use of
PB dramatically improved. In conclusion, the caregivers exhibited comparable acceptance, consent, and worry
about using PB. Additionally, they demonstrated improved attitudes following a detailed explanation and real-
time observation of PB utilisation during their children's dental treatment.

Keywords: Attitude, children with special needs, passive immobilisation

INTRODUCTION

When dealing with patients who have special needs, it can be challenging to manage their
behaviour because of fear, anxiety, communication problems, and a lack of understanding of dental
care, which increases the likelihood that they may engage in rebellious behaviours. Even though patients
with special needs receive dental care comparable to that provided to healthy patients, they frequently
encounter obstacles while attempting to receive routine dental care in a conventional dental setting.
Therefore, different methods for behaviour advice may be required. Passive immobilisation could be
advantageous for people with insufficient conventional behaviour counselling. Full-body passive

Immobilisation devices, such as the Papoose Board (PB), are designed to prevent infants from
striving by splinting them to a rigid board. This is done to prevent the youngster from moving around.[1]

On the other hand, using these mechanical restraining devices in paediatric dentistry has
sparked debate and controversy among dental practitioners and parents. Employing passive
immobilisation devices was considered a non-friendly conduct comparable to using a tight jacket. This
behaviour provoked problematic ethical evaluations while the general dentist did individual
assessments. [2,3]
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MATERIAL AND METHOD

Randomised cross-over research involved two dental appointments within two months. The
software (G*Power 3.1) calculated the sample size with a medium effect size and a 20% dropout rate.
Ninety carers brought their special needs children to the Pediatric Special Care Dentistry Clinic for
dental treatment. The research assistant used sequentially numbered, opaque, sealed envelopes for
allocation concealment in essential randomisation. Standard oral examination, basic behaviour
instructions (e.g., tell-show-do), and treatment goals were discussed during the initial appointment.
Carers were given a participant sheet with research details and commitment requirements. Carers had
the option to participate or not. After the agreement, written consent was sought. Patients had two
sequential exposures over two visits. Following the A-B/B-A exposure series, the treatment order was
randomised. Exposure A (CBBGT) involves tell-show-do (TSD), distraction (Dis), or positive
reinforcement (PR), while Exposure B involves passive immobilisation utilising a PB

The bilingual questionnaire has two parts: demographics and carer acceptance, consent, worry,
and attitude. In part one, sociodemographic data, including carer age, gender, race, education, household
income, dental experience, and disability type, were collected. In section two, the carer answered three
Paryab et al. [4] questions about using a PB and CBBGT. The surveys assessed carers' agreement,
assent, and worry about each treatment using a 5-point Likert scale.

Following Exposure B intervention, carers were asked six additional questions about the child's
attitude towards PB use before and after the device was applied. Further questions were modified by
Hill et al. [5]. The questionnaire was translated into English-Bahasa Malaysia for cultural and language
compatibility. Content and face validation were used to ensure questionnaire relevance. The scale-level
content validity index (S-CVI/Ave = 0.93) was constructed using the average approach to assess
questionnaire item relevance and panel expert consensus. Data analysis was conducted using IBM SPSS
(Version 28.0, IBM Knowledge Centre, New York, USA), with a P-value < 0.05 indicating statistical
significance. The carers' acceptance, worry, consent, and attitude were analysed per question. Pairwise
median and IQR comparisons were analysed using the Wilcoxon Sign rank Test. Logistic regression
examined the relationship between carers' positive attitudes, education, monthly income, and dental
experience.

RESULTS AND DISCUSSION

Fifty-five of the respondents, eight young parents, 35 middle-aged parents, and 12 older
parents, were recruited. The data consist of 25 males and 30 females. Of oral health care awareness and
knowledge, 43.6% of the respondents had received treatment in the dental clinic, while 9.1% never had
treatment before. 21 parents lack oral home care practices, and only three have adequate ones. A one-
way ANOVA test revealed a significant difference between behaviour management technique (BMT)
and age (p=0.001). Further analysis using the post-hoc Bonferroni test suggested that all possible pairs
of mean age were significantly different. We observed that those with middle-aged parents had higher
mean compared to others. A significant linear correlation exists between a child who received treatment
and active restraint with p=0.01. A significant linear correlation exists between a child who received
treatment and TSD with p=0.022 (Table 2). The vital difference in mean for each behavioural
management technique acceptance was set at (p>0.05). A pairwise comparison with confidence interval
adjustment was performed. The result showed that there were significant differences in the comparison
of certain BMTs.

Parental acceptability of passive immobilisation procedures was often low among healthy
children. A study on children with exceptional needs found that communicative behaviour direction and
protective stabilisation were more accepted than other techniques [6,7]

Caregivers in our study strongly agreed on the acceptance and consent for both approaches,
supporting our findings. Compared to essential behaviour guidance, carers showed less concern for their
child's treatment, believing passive immobilisation techniques effectively manage unwanted physical
movements in patients with physical, mental, and psychological disabilities, particularly those with
complex behaviour and limited communication.[8]

Educating carers on behaviour guidelines before treatment is crucial for children's dental care.
Positive verbal information increased parents' approval of the proposed dental therapy.[9]
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By providing comprehensive information, parents may make informed decisions about their
child's dental care, reducing situational anxiety. The study recommends introducing the carer verbally,
visually, and physically before using the PB. Participants can touch and feel the board compartment
and Velcro material to better grasp the device's indications, dangers, and benefits. Providing carers with
additional information about passive immobilisation techniques may increase their support.[10]

Previous studies ranked parental preferences for various behaviour management approaches,
including audiotape, written, and images of other children, with varying results. This study compares
basic BGT and PB for their child. [11,12] The individualistic aspects of the recipient should be
considered when selecting behaviour control approaches for dental care. A detailed explanation of
passive immobilisation increased carers' acceptance of special needs children during dental care.
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CONCLUSION

The evaluated carers showed the same level of acceptance, consent, and worry regarding the
use of PB and CBBGT. Furthermore, their attitudes improved after receiving a detailed explanation and
real-time observation of the use of PB during their children's dental treatment.
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ABSTRACT

Optimum behaviour management by dentist during dental care are very essential to enhance the treatment
adherence. This study is to evaluate parents' knowledge, acceptance and perceptions towards passive restraint,
active restraint, parents’ separation, voice-control, tell-show-do, conscious sedation, and general anaesthesia on
their child during dental treatment as one of behaviour management techniques in dentistry. 32—item
questionnaires constructed with seven set videos of selected behavior management techniques were developed
and validated. Data were analysed using SPSS version 22. Fifty-five parents were recruited. The sample consists
of parents with children aged 3 — 5 years old. 98% of the parents are married, and 2% are single. Most of the
parents are degree holders. 42% of parents said they assist their children in tooth brushing and imply good oral
home care practice. More than half of the parents are substantially aware of oral care, as 60% of parents bring
their children to the dentist. Tell-Show-Do (TSD) is the most accepted technique by parents in dental treatment.
The least accepted is General Anaesthesia. In conclusion, the parental knowledge and perception of suggested
behaviour management techniques are above average. Proper explanation and clarification of the method will
improve acceptance and lessen the parents' concern about their children’s dental treatment.

Keywords: Tell-show-do, preschool children, dental treatment, behaviour.

INTRODUCTION

The foundation for children to practise dentistry is built on the ability to guide them through
their dental experience. Although some children are relaxed and cooperative in the dental treatment
environment, some demonstrate disruptive behaviours that make treatment more difficult. According
to Wright (1975), children can be generally classified in one of three ways: cooperative, lacking the
cooperative ability or potentially cooperative (1). Dental treatment for children usually requires
behavioural management techniques (BMTs). Behavioural dentistry is an interdisciplinary science that
develops a dental practitioner's understanding of the interpersonal social force influencing a patient's
behaviour. This ability is a prerequisite to providing their immediate dental needs. Treating the patient
and not just the tooth should be operative with all patients but is essential with a child patient. The
objectives of behaviour management are to reduce anxiety and fear in children, gain an understanding
of the parental attitude and establish better dentist-parent communication, parent education and
childcare (2). To accomplish the treatment, dentists use various techniques to manage, modify, and
shape undesirable behaviours into more appropriate behaviours to achieve high-quality, comprehensive
care. Managing uncooperative children is an integral part of pediatric dentistry, and the dentist must
occasionally rely on other BMTs as alternatives or adjuncts to communicative management (2).

Basic behaviour guidance includes tell-show-do, voice control, direct observation, pre-visit
imagination, distraction, and parents’ separation. Meanwhile, advanced behaviour guidance includes
protective stabilisation, sedation, and general anaesthesia (2). Conversely, The European Academy of
Pediatric Dentistry divided BMTs into pharmacological and non-pharmacological behaviour
management (2, 3). Behaviour management techniques cannot be evaluated individually for validity
but must be assessed within the context of the child's total dental experience.
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MATERIAL AND METHOD

Through a convenient sample, this study was conducted in the Faculty of Dentistry and Faculty
of Medicine Universiti Teknologi MARA and Hospital Sungai Buloh, Ministry of Health. The sample
size was calculated using the Explanatory Factor Analysis (EFA). The inclusion criteria include parents
who can read and understand the language of conduct, parents with preschooler age group children (3
— 5 years old), and their children who must be fit and healthy but show uncooperative or disruptive
behaviour toward dental treatment. The exclusion criteria are parents with children with any kind of
special needs condition. Ten (10) patients were recruited as pilot-study.

Vignettes development.

Seven types of BMTs were chosen which are passive restraint, active restraint, parent
separation, voice control, tell-show-do, conscious sedation, and general anaesthesia. Every vignette was
prepared according to an actual situation in a dental office before dental treatment. Each vignette takes
about 1.5 minutes to 2 minutes. The language is English with Bahasa Malaysia subtitles to maximise
content comprehension.

Questionnaire construction.

32-item questionnaires were constructed in four domains: demographic, knowledge,
perception, and acceptance. The acceptance domains were assessed using these questions:
i. Do you think this technique is effective?

ii. Would you permit us to use the technique for your child?
iii. Are you worried about your child’s treatment?

A 100mm horizontal visual analogue scale (H-VAS) is used to assess the acceptance of each
BMT. This straight line ranked from the left end as "totally disagree' and far right as "totally agree’.
Respondents are advised to place a vertical line anywhere on the horizontal scale that represents their
acceptance of the BMTs using the formulated questions.

Data Analysis

Analysis of data included tabulation of frequency distributions for sociodemographic
information obtained. All the statistical analysis was done with the SPSS version 25 software program,
and the a priori level for acceptance of statistical significance was set at
P<0.05. To compare the level of acceptability, the mean rating for each of
the seven behaviour management techniques was determined using Pairwise Comparison. Descriptive
statistics were calculated for all the demographics. The mean gender level of the subjects was compared
using an independent T-test. The age, ethnicity, marital status, level of education, occupation and
income were analysed using one-way ANOVA. The correlation between the 7 BMT with oral home
care practices, children who had received treatment before and the awareness of oral care was analysed
using Pearson Correlation. Bonferroni was used to compare the two domains.

RESULTS AND DISCUSSION

Fifty-five of the respondents, eight young parents, 35 middle-aged parents, and 12 older age
parents, were recruited. The data consist of 25 males and 30 females. Regarding oral health care
awareness and knowledge, 43.6% of the respondents had received treatment in the dental clinic, while
9.1% had never had treatment. 21 parents lack oral home care practices, while only three have adequate
ones. A one-way ANOVA test revealed a significant difference between BMT and age (p=0.001).
Further analysis using the post-hoc Bonferroni test suggested that all possible pairs of mean age were
significantly different. We observed that those with middle-aged parents had higher mean compared to
others. A significant linear correlation exists between a child who received treatment and active restraint
with p=0.01. A significant linear correlation exists between a child who received treatment and TSD
with p=0.022 (Table 2). The vital difference in mean for each behavioural management technique
acceptance was set at (p>0.05). A pairwise comparison with confidence interval adjustment was
performed.
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A balanced number of respondents between sexes where the female has five respondents more
compared to male. This may be due to mothers being more aware of their children’s behaviour than
fathers, as agreed in a paper by Grietens et al., 2003 (4). 43.6% of the total respondents know the need
for their children to get dental treatment. Meanwhile, 9.1% of the respondents lack awareness of taking
their child for dental treatment. Parents' knowledge highlighted the optimum time to brush their
children’s teeth, bringing children regularly for dental visits and children's dental pain experience and
reasons. Kaur 2009 found that parents are more interested in children's diet, snacking, and brushing
habits, with a subsequent complaint of children eating sugary snacks and inadequate oral hygiene
practices (5).

General anaesthesia is the least accepted technique as it implies medication, and the need for
hospital management is seen as intimidating by most of the respondents. This technique is also
considered the last resort and unnecessary for dental treatment. Other authors have emphasised that
general anaesthesia is the alternative management after another method has failed (6, 7, 8). Different
studies by Oliver et al. proved that restraint techniques, including active and passive, follow general
anaesthesia as the least accepted technique (8).

There was a statistically significant relationship between the age and the tell-show-do technique
(p=0.001). Middle-aged parents agree more about tell-show-do techniques to imply to their children.
Adequate exposure to the method, sufficient explanation and demonstration, and practice of the
procedure to the child are considered factors for acceptance of BMTs. Following the pairwise
comparison, there were also statistically significant differences between the tell-show-do technique with
parent's separation, passive restraint, active restraint, conscious sedation, and general anaesthesia. Most
dentists in Malaysia use these two techniques at their best during dental treatment, making the parents
believe and trust that these techniques suit their children.

TABLE, IMAGE, AND FIGURE

Table 1: Rating means for all BMT Acceptance P
Variable BMT N 3
Techniques Mean Mean (SD) | value
Tell-show-do 23.598 Receiving Active 55 19.25 0.01
Voice control 21.564 Treatment| Restrain (17.38 ,21.10)|
Parents separation | 20.304 23.6
Conscious sedation | 20.146 Tell-Show-Do| 55 0.022
. z (22.44 |, 24.7)

Passive restraint 19.257
VG SeStan - 15245 Table 2: The relationship between significant methods with a
General anaesthesia | 17.004 child that had received treatment.

BMT N | Mean Difference P
Value
Parents 4.341
separation 53 (0.654, 8.028) 0.009
Passive 3.295
restraint 39 (0.065, 6.524) DAt
Tell- :
e Conscious 55 3.452 0.027
sedation (0.216, 6.688) )
do Active 4.352
restraint 89 (1.213, 7.490) 0.001
General 6.595
Anaesthesia 85 (3.049, 10.140) 0.000
Voice General 0.012
control | Anaesthesia 29 (0.0597, 8.525) 0012
Table 3: Correlations between behavioural management
techniques
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CONCLUSION

The least aggressive techniques are more acceptable, and parents reported a significant
preference for them over the pharmacological technique and restraint. The most accepted method is tell-
show-do, and the least accepted technique is general anaesthesia.
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ABSTRACT

The Griseofulvin, a Class II drug under the Biopharmaceutics Classification System (BCS), is characterized by
low solubility and high permeability, which often results in poor bioavailability. This study investigated the use
of various solubilizing agents, including propylene glycol, Transcutol® P, Tween 80, 2-hydroxypropyl -
cyclodextrin (2HP-B-CyD), polyethylene glycol (PEG) 400, Labrasol, and hydrogenated castor oil-60 (HCO), to
enhance the solubility and pharmacokinetic profile of griseofulvin following oral administration in rats. Among
the solubilisers tested, 10% (v/v) Transcutol® P significantly (p < 0.05) improved oral absorption, increasing the
bioavailability of griseofulvin by 1.8-fold compared to the griseofulvin solution. Other solubilizing agents,
however, showed no significant effect on absorption. These findings underscore the potential of Transcutol® P
as an effective enhancer for the oral delivery of poorly soluble drugs such as griseofulvin.

Keywords: Griseofulvin, pharmacokinetics, BCS Class II, Transcutol® P, solubilising agents.

INTRODUCTION

Advancements in pharmaceutical chemistry, coupled with our ever-growing understanding of
human physiology, have led to the development of novel and efficacious drug candidates. Nevertheless,
many of these candidates exhibit poor aqueous solubility, which causes variability in drug absorption
profiles and limits bioavailability (1). To address this issue, formulators often employ various strategies
to enhance the solubility of these drug candidates, such as the use of solubilising agents or alternative
formulation approaches.

Among these strategies, the use of solubilising agents represents a simple yet effective method
to improve drug solubility, ultimately enhancing oral bioavailability. A wide range of solubilising
agents is available for improving the solubility of poorly soluble drugs. These include (1) water-soluble
complexation carriers such as cyclodextrins, (2) water-soluble organic (co)solvents (e.g., PEG 400,
propylene glycol), and (3) surfactants (e.g., Tween 80, Labrasol, HCO-60, Transcutol® P). In this study,
we utilised 10% (v/v or w/v) of a range of solubilising agents to improve the solubility and
pharmacokinetic profile of griseofulvin following oral administration in rats.

MATERIALS AND METHODS

Griseofulvin suspension was prepared as the control group using Hepes-Tris buffer (pH 7.4).
Other formulations included griseofulvin dissolved in 20% (v/v) DMSO (0.5 mg/mL) or griseofulvin
(0.5 mg/mL) solubilised with 10% (w/v or v/v) solubilising agents, such as propylene glycol,
Transcutol® P, Tween 80, 2-hydroxypropyl B-cyclodextrin (2HP-B-CyD), polyethylene glycol (PEG)
400, Labrasol, or hydrogenated castor 0il-60 (HCO).

For the pharmacokinetic study, rats were fasted overnight prior to the experiment. Griseofulvin
solutions (6.25 mg/kg body weight), with or without 10% (v/v) solubilising agents, were administered
orally via gavage (2,3). Blood samples were collected at predetermined intervals from the jugular vein
into heparinised syringes over 240 minutes to measure drug concentrations using HPLC. The area under
the curve (AUC) was calculated using the trapezoidal method from time zero to the final sampling point,
characterising the pharmacokinetic profile.methodology that has been used in the work project must be
clearly stated and described in sufficient detail or with sufficient references.
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RESULTS AND DISCUSSION

The effects of several solubilising agents on the intestinal absorption of griseofulvin are shown
in Figure 1 and Table 1.

- -8— Control
35 ~8— Control “@-20% DMSO + 10% 2HP-B-CyD
0,
- =& 20% DMSO 14 -0~ 20% DMSO + 10% PEG 400

=[J- 20% DMSO + 10% propylene glycol
=& 20% DMSO + 10% Transcutol P
—9- 20% DMSO + 10% Tween 80
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=&~ 20% DMSO + 10% HCO-60
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Figure 1: Plasma concentration-time profiles of
griseofulvin (6.25 mg/kg) in the presence and absence of 10% (v/v, w/v) solubilising agents after
oral administration. The results are expressed as the mean £ S.E. of at least 3 experiments.
Table 1: The effect of solubilising agents on the pharmacokinetic parameters of griseofulvin

(6.25 mg/kg) after oral administration.

Cmax Tmax AUC240 F

(pg/mL) (min) (ng/mL-min) (%)
Control 1.15+£0.1 | 25.0+5.0 1763+ 9.3 1.3
20% (v/v) DMSO 14120 | 45.0+6.7 1816.4 + 349 .8* 13.6
z?;fo(lw V) DMSO +10% (v/v) Propylene 284426 | 300£00 | 31055= 74.9"™NS | 232
20% (v/v) DMSO + 10% (v/v) Transcutol® P | 26.9+22 | 25.0+5.0 | 3203.0+469.7%*% | 24.0
20% (v/v) DMSO + 10% (v/v) Tween 80 11.8+£09 | 60.0+£12.0 | 1693.8 +182.6*N5 | 12.7
20% (v/v) DMSO + 10% (w/v) 2HP-B-CyD 9.5+1.5 | 50.0+10.0 | 1326.5+258.8"™5% | 10.0
20% (v/v) DMSO + 10% (v/v) PEG 400 13904 | 40.0+10.0 | 1747.8+ 82.6™5 | 13.1
20% (v/v) DMSO + 10% (v/v) Labrasol 104+2.1 | 70.0+10.0 | 1634.3+280.5+N5 | 12.2
20% (v/v) DMSO + 10% (v/v) HCO-60 11.5+£0.9 | 60.0+0.0 | 17440 67.6+N> | 13.1

Results are expressed as the mean + S.E. of at least 3 experiments. *P<0.05, **P<0.01,
compared with the control. #P<0.05 compared with 20% (v/v) DMSO, N.S. indicates no significant

difference compared with 20% (v/v) DMSO.

As shown in Figure 1, the absorption of griseofulvin (6.25 mg/kg) in the control group was low

throughout the experiment. However, intestinal absorption of griseofulvin was significantly enhanced
by 10.5-fold when dissolved in 20% (v/v) DMSO (Table 1). DMSO is reported to be inert towards other
chemicals, easily penetrates cell membranes without causing irreversible damage, and has been widely
used due to its large solubilisation capacity and low toxicity (4). Moreover, our study demonstrated that
10% (v/v) Transcutol® P further enhanced the intestinal absorption of griseofulvin, as shown by the
AUC value of 3203.0 + 469.7, compared to the griseofulvin solution, which had an AUC of 1816.4 +
349.8. Additionally, the presence of 10% (v/v) propylene glycol in the formulation appeared to increase
the pharmacokinetic profile of griseofulvin, albeit insignificantly. In contrast, the other solubilising
agents did not significantly affect the intestinal absorption of griseofulvin compared to the griseofulvin
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solution in 20% (v/v) DMSO. It is worth noting that, in our preliminary studies, all these solubilising
agents at the concentrations used did not cause any membrane damage to the intestinal epithelium (5).

CONCLUSION

Transcutol® P at a concentration of 10% (v/v) significantly (p<0.05) enhanced the
pharmacokinetic profile of griseofulvin following oral administration in rats. Therefore, the addition of
Transcutol® P has been shown to act as an effective enhancer in the oral delivery of griseofulvin. In
contrast, other solubilising agents did not significantly affect the absorption profile of griseofulvin.
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ABSTRACT

Cutaneous fungal infections pose a pressing global health concern, necessitating innovative
approaches to improve the efficacy of current topical antifungal preparations. Current formulations
often contribute to instances of drug resistance and treatment failure, primarily due to issues such as
poor persistent contact at the treatment site, easy removal after application, and insufficient drug
permeability across the stratum corneum (SC). This study focuses on the formulation and evaluation of
a groundbreaking clotrimazole film-forming gel (Clotrimazole-FFG) designed to address these
challenges and improve drug permeation and deposition. The clotrimazole-FFG were formulated using
methacrylate copolymers, polyethylene glycol 400, and ethanol as diluent. The optimised formulation
was subjected to test of drug permeation across the stratum corneum and drug deposition study. Ex vivo
skin permeation and deposition studies revealed that clotrimazole-FFG exhibited threefold increase in
skin permeation and higher clotrimazole deposition in the stratum corneum (312.22 + 37.91 pg/cm?)
and epidermis layer (164.18 + 13.47 pg/cm?) compared to a proprietary drug (182.33 £ 35.61 pg/cm?
and 65.73 £ 42.19 pg/cm?, respectively). This enhanced performance can be attributed to the occlusion
effect, resulting in superior drug permeation across the SC and retention at the viable epidermis.
Clotrimazole-FFG emerges as a valuable addition to the armamentarium of antifungal treatments,

offering improved efficacy and addressing critical issues associated with existing formulations.
Keywords: Dermatophytosis, film-forming gel (FFG), clotrimazole, antifungal drug, topical application.

INTRODUCTION

Dermatophytosis, affecting over 20% of the global population (Nussipov et al. 2017), is a
prevalent skin infection, particularly rampant in tropical regions (Jain and Sharma 2017; Mustaffa et al.
2023; Ramamuthie et al. 2015). Although not life threatening, it contributes significantly to the
worldwide burden of years lived with disability (YLDs), surpassing conditions like diabetes mellitus
and migraines (Karimkhani et al. 2017). This mycotic infection poses a substantial risk, particularly to
immunocompromised individuals, those with chronic illnesses, and the elderly (Moubasher, Abdel-
Sater, and Soliman 2017).

In the realm of cutaneous infections, topical drugs remain the primary treatment modality (Na
et al. 2020). Local effects attained in a topical drug delivery system are superior over oral treatment.
The effectiveness of topical antimicrobial therapy hinges on a drug's ability to penetrate the stratum
corneum (SC) and follicular keratin while maintaining sustained presence at the infection site (Rapalli
et al. 2020). The skin, namely the stratum corneum (SC), poses a significant barrier to the penetration
of drugs (Na et al. 2020; Zhu et al. 2020). Recent studies highlight that, despite displaying excellent in
vitro activity, antifungals often demonstrate a limited ability to penetrate the SC in skin models (Zhu et
al. 2020). A compromised ability to retain drugs at the infection site can lead to diminished efficacy
and the emergence of drug resistance (Khurana, Sardana, and Chowdhary 2019; Moubasher, Abdel-
Sater, and Soliman 2017). Evidence of resistance to common dermatophytosis treatments, including
terbinafine, fluconazole, and griseofulvin, (Ayukekbong, Ntemgwa, and Atabe 2017; Hay 2018; Rather
et al. 2017) underscores the consequences of factors such as non-adherence to prescribed regimens,
repetitive use of antifungal drugs, reabsorption or washout of drugs from the skin, and failure to reach
the SC (Hay 2018; Rather et al. 2017). Higher rates of treatment failures (40—60%) and relapse incidents
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(22.2% after 3 years) prompt inquiries into the effectiveness of current antimicrobial preparations, with
potential implications for morbidity and mortality (Jimenez-Garcia et al. 2020). Existing topical anti-
infective formulations, available as ointments, creams, gels, lotions, and shampoos, exhibit specific
limitations, including inadequate and persistent contact with the treatment site, suboptimal drug
permeability, and compromised patient compliance due to their messy, sticky nature, unattractive
appearance, and interference with daily activities (Monica, Jordi, and Francisco 2020).

Addressing these challenges, film-forming dermal and transdermal drug delivery systems have
gained attention (Mustaffa et al. 2021; Yang et al. 2020). Film-forming gels, in particular, present a
unique attribute of transitioning from a non-solid solution during storage to a film in-situ upon
application. This transition induces drug supersaturation and enhances skin hydration, resulting in
improved drug flux across the SC. However, existing film-forming systems have their drawbacks,
including prolonged film formation time and sub-optimal bioavailability (Liu et al. 2014; Thapa et al.
2017; Tokuda et al. 2018). Therefore, there is a pressing need to develop formulations that consider
both consumer preferences and formulation characteristics.

This study aims to overcome the limitations of conventional topical formulations by developing
a film-forming clotrimazole gel for the treatment of dermatophytosis. We hypothesise that the proposed
formulation will yield a thin, transparent, non-sticky, and flexible film with a rapid drying time of less
than 1 minute. We anticipate that this formulation will exhibit superior drug permeation across the SC,
offering a promising avenue for enhancing the efficacy of topical treatments for cutaneous fungal
infections.

MATERIAL AND METHOD

Materials

The film-forming gels were prepared using methacrylate copolymer (Evonik R6hm GmbH,
Darmstadt, Germany) of Eudragit L100; hydroxypropyl methylcellulose (HPMC, Merck Milipore,
USA); polyethylene glycol 400 (PEG400, Merck Milipore, USA), ethanol (Thermo Fischer Scientific,
USA) and clotrimazole (USP convention, USA). Deionised water was obtained using a Milli-Q system
from Millipore. The proprietary drug Canesten® (1% clotrimazole cream, Bayer, Germany) was used
for positive control. Acetonitrile and tetrahydrofuran HPLC grade (Thermo Fischer Scientific, USA)
were used for HPLC assays. Trichophyton rubrum (ATCC-10218), sabouraud dextrose agar (SDA, Life
Technologies, USA), RPMI 1640 with glutamine (Life Technologies, USA), and cocktails of ketamine,
xylazine, tiletamine and zolazepam (Virbac, France) were used for an in-vivo animal study.

Formulation

The clotrimazole-FFG was formulated according to Mustaffa et al., 2021 but with slight
modifications. The best formulation that attributes i.e., low viscosity, fast drying (less than 1 min),
forms a non-sticky, transparent, and detachable was subjected to tests of in-vitro drug permeation and
drug retention analysis. The formulation was stored in an amber bottle at room temperature until further
use.

Animals

The present study was approved by the Committee on Animal Research and Ethics (CARE) of
UiTM (UiTM Care: No 367/2022). Male Sprague Dawley (SD) rats (n=12) weighing 150-300 g was
obtained from LAFAM, Faculty of Pharmacy, UiTM. All the animals were housed in individually
ventilated cages (IVC,Modular Animal Caging Systems, Alternative Design, Manufacturing & Supply,
Inc., Siloam Springs, Arkansas, USA) at 10% negative pressure with respect to a room that had a natural
light-dark cycle (12 h each). Corn cobs (Bed-O’ Corbs Y4) were used as bedding material and changed
weekly or as and when required. All rats had access to food (Gold Coin Feed Mills, Penang, Malaysia)
and water ad libitum.

Drug permeation and drug deposition analysis

Permeation analysis utilised 12 pieces of hairless abdominal skin of SD rats (Anwar, Ramadon,
and Ardi 2018). The animals were sacrificed by overdose inhalation of diethyl ether. Subsequently, the
dorsal hair was removed using a 0.1 mm animal hair clipper, moving from tail to head. The skin's dermal
portion was meticulously wiped with a wet cotton swab soaked in isopropanol (3 to 4 times) to eliminate
any adhering fat, and a thorough examination ensured the absence of surface irregularities such as
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fissures or small holes. The prepared skin samples were affixed to the receptor chamber of the Franz
Diffusion Cell (PermeGear, USA), exposing a cross-sectional area of 3.14 cm? (2 cm in diameter) to
the test compound. The receptor phase consisted of PBS (pH 5.5, 5 ml), with the temperature maintained
at 32 + 0.5 °C through a circulating water jacket, and agitation facilitated by a magnetic stir bar.
Receptor fluid was withdrawn at 6 time points (1 h, 2 h, 4 h, 6 h, 12 h, and 24 h), immediately replaced
with an equal volume of fresh diluents. All samples underwent filtration using a 0.45 um nylon filter
and subsequent analysis by HPLC. The assay was conducted in triplicates at three distinct sites on the
skin samples.

At the end of the experiment, the skin was wiped twice with cotton gauze to remove residual
formulation. The tape disks were applied and removed with pincers, underwent 13 repetitions with
gentle pressure to ensure optimal skin contact. To prevent potential contamination by drug residue, the
initial tape-strip was discarded, and subsequent tapes were grouped into threes, subjected to overnight
shaking with 5.0 ml of PBS, and the mixture was filtered and quantified using RP-HPLC. Drug
permeation and retention were determined using the Area Under Curve (AUC) method, compared with
calibration plots generated with pure compounds. The drug permeation profile of clotrimazole in each
formulation was established over 24 h, plotting the cumulative amount of drug permeated against time.

Statistical analysis

The results were presented as mean =+ standard deviation of the mean (S.D.). Analysis of
variance (ANOVA) test with Duncan’s post-hoc test was used to analyse and compare between the
group data, with p < 0.05 as the limit of significance.

RESULTS AND DISCUSSION

Overcoming the formidable permeation barrier of the stratum corneum (SC), which constrains
drug transport, represents a critical challenge in cutaneous drug delivery. The primary objective in
evaluating the efficacy of topical antifungal medications is achieving drug penetration across the SC
into the viable epidermis at concentrations conducive to therapeutic effects. In this study, the
clotrimazole-FFG demonstrated a significant (p < 0.001) 3-fold increase in drug permeation across the
SC at 24 h (1279.22 + 82.77 ug/em?, Figure 1A) compared to the proprietary drug, Canesten® (475.8
+36.27 pg/cm?). Furthermore, clotrimazole-FFG exhibited significant (p < 0.001) 1.7-fold and 2.5-fold
higher clotrimazole deposition in the stratum corneum (312.22 + 37.91 pg/cm?, Figure 1B) and
epidermidis layer (164.18 £ 13.47 ug/cm?) of the skin than Canesten® (182.33 + 35.61 pg/cm* and
65.73 + 42.19 pg/cm?, respectively).
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Figure 1: Dermato-pharmacokinetic profile of clotrimazole. (A)

Ex vivo skin permeation profiles of Carnesten® cream, and clotrimazole- FFG. Values are
represented as mean£SD (n=3). ***p < 0.001 vs Carnesten® cream. (B) Ex vivo skin deposition of
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Carnesten® cream, and clotrimazole- FFG. Values are represented as mean£SD (n=3). ***p < 0.001 vs
Carnesten® cream.

Eudragit L100 in the formulation exhibits ionic interactions and hydrogen bonding with
PEG400, playing a crucial role in stabilizing the amorphous state of drugs to prevent crystallization.
The amorphous state, being thermodynamically metastable compared to the crystalline state, enhances
drug release and permeation (Banerjee et al. 2014; Morales et al. 2014). In our study, the use of 70%
(v/v) ethanol, evaporating rapidly within 1 minute, differs from previous studies with less volatile
solvents prone to re-crystallization (Reid et al. 2013). Studies by Anwar et al. and Ahad et al
highlighted that ethanol significantly improves drug flux across the stratum corneum (SC) compared to
other solvents (Ahad et al. 2015; Anwar, Ramadon, and Ardi 2018). The transient supersaturation of
the drug before application, associated with high thermodynamic activity, promotes cutaneous drug
delivery by increasing flux and deposition at the stratum corneum and epidermis layer. Ethanol also
serves as a penetration enhancer by disrupting the intercellular lipid packing, facilitating drug diffusivity
across the SC (Thapa et al. 2017). Given ethanol's impact on SC solvency and barrier properties, it is
expected to contribute to the deposition of clotrimazole (Reid et al. 2013). The combined effects of
ethanol and PEG400 enhance clotrimazole solubility in the formulation, resulting in a higher drug
deposition at the upper skin layer (Anwar, Ramadon, and Ardi 2018). The film-forming gel's efficacy
in delivering and retaining clotrimazole at target sites suggests the potential for sustaining therapeutic
concentrations over an extended period. These findings underscore the superior drug permeation and
deposition capabilities of clotrimazole-FFG, indicating its potential as an effective topical antifungal
formulation.

CONCLUSION

Clotrimazole-FFG presents an impressive achievement, demonstrating a threefold increase in
drug permeation across the SC and over a 1.5-fold enhancement in drug retention at the targeted skin
layers compared to the proprietary drug Canesten®. These findings showed that this novel formulation
demonstrates significant advancements in overcoming the challenges associated with cutaneous
antifungal drug delivery. Building upon these promising results, future investigations should delve into
the long-term efficacy, safety, and patient acceptance of Clotrimazole-FFG. These endeavors will
contribute to establishing Clotrimazole-FFG as a robust and patient-friendly solution for cutaneous
antifungal therapy.
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ABSTRACT

Vascular dementia (VaD) is the second most common cause of dementia, succeeding over Alzheimer’s disease
(AD) in the elderly, and is expected to double every 10-15 years. Chronic cerebral hypoperfusion (CCH) resulting
from diverse cerebral vascular pathologies is a major cause of VaD. However, effective therapeutic approaches
to cure VaD are still missing. The latest trends are seeing a shift in consumer preference to natural therapy for
health and wellness with a high degree of convenience. Persicaria minor, commonly referred to as ‘Kesum’ in
Malaysia is known for its potent antioxidant, anti-inflammation, anti-acetylcholinesterase, and cognitive-
enhancing effects, which are beneficial in preventing aging and oxidative stress-related disease. However, the
behavioral effect of P. minor in enhancing cognitive functions, especially following ischemic conditions, remains
unknown. The present study evaluates the neuroprotective effects of a standardised aqueous extract of P. minor
(Biokesum®) in CCH-induced rats. A permanent bilateral occlusion of common carotid artery (PBOCCA)
surgery was performed to develop the CCH model in rats. The effects of P. minor (100, 200, and 300 mg/kg;
orally) on motor and cognitive functions were evaluated using a series of behavioral tests. The behavioral
assessment results have demonstrated that P. minor improves both short- and long-term recognition and spatial
memories without affecting the motor functions of the PBOCCA rats. The present findings suggest the potential
of P. minor in enhancing cognitive deterioration in CCH-induced rats.

Keywords: Vascular dementia, PBOCCA. Chronic cerebral hypoperfusion, cognition, Persicaria minor

INTRODUCTION

Vascular dementia (VaD), which is characterized by a progressive decline in cognition and
behavior, is the second most common cause of dementia in the elderly, succeeding over Alzheimer’s
disease (AD) [1]. Chronic cerebral hypoperfusion (CCH) resulting from diverse cerebral vascular
pathologies is a critical mechanism in developing vascular cognitive impairment and dementia.
Advanced age and cardiovascular risk factors such as obesity, diabetes, hypercholesterolemia,
arteriosclerosis, and smoking may affect the cerebral vascular system, resulting in moderate
hypoperfusion and ischemic brain injuries, which lead to a progressive decline in cognitive and memory
functions [2]. Although existing therapeutic agents such as memantine, galantamine, donepezil, and
rivastigmine have achieved significant therapeutic advances in dementia, they are limited in the clinical
application’s safety and effectiveness. In searching for protective ways of CCH-induced cognitive
dysfunction, much attention has been focused on the potential of natural antioxidants to attenuate
neuronal injury, thus preventing vascular cognitive impairment and dementia.

Persicaria minor (P. minor) which is commonly known as ‘kesum’ in Malaysia, is an aromatic
plant that belongs to the family Polygonaceae. It is extensively used as a spice and flavoring ingredient
in culinary dishes or even consumed as a salad. P. minor has attracted particular attention as a
nutraceutical because of its widespread health benefits. Traditionally, P. minor leaf decoctions are used
to treat indigestion as a postnatal tonic and are applied to the scalp to treat dandruff [3]. Scientific reports
have shown numerous biological activities of P. minor, including antioxidant, antimicrobial, anti-
fungal, anti-inflammatory, anti-hyperlipidemia, antiproliferative, gastric cytoprotective activity, anti-
hyperuricemic and neuroprotective effects, which were attributed to the presence of various
phytoconstituents such as flavonoids, flavones, catechin, epicatechin gallate and terpenoids [4,5,6,7]. It
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has also been reported to be rich in vitamins such as carotenes, retinol equivalents and vitamin C, a-
tocopherol, and minerals such as calcium, phosphorus, iron, sodium, potassium, magnesium, copper
and zinc, which are all major contributors to human nutrition [8]. Meanwhile, P. minor extract has
shown superior antioxidant activity compared to other popular herbs such as ‘pegaga’, ‘ulam raja’, and
curry leaves [3]. P. minor has also been reported to inhibit acetylcholinesterase, which is an enzyme
that metabolizes acetylcholine, a neurotransmitter related to learning and memory in the brain [6]. The
potent antioxidant and anti-acetylcholinesterase properties of P. minor may be attributed to its potential
to prevent aging and other oxidative stress-related diseases [7]. To date, several studies have reported
the ability of P. Minor extract to improve learning and memory in scopolamine-induced cognitive
impairment in rodents [9]. However, these studies are insufficient to provide evidence-based use of the
plant as a potential therapeutic agent for treating VaD.

Therefore, the present study was designed to explore the neuroprotective effects of chronic 14-
day administration of aqueous P. minor extract on improving cognitive deficits in rats induced by CCH.
In this study, a widely accepted model of CCH induced by permanent bilateral occlusion of common
carotid arteries (PBOCCA) in rats was used. PBOCCA is a classic and frequently used approach to
imitate CCH in rats.

MATERIAL AND METHOD

Animals

Seven-week-old male Sprague Dawley (SD) rats (200250 g) were obtained from the
Laboratory Animal Facility and Management (LAFAM), Faculty of Pharmacy, UiTM Puncak Alam,
Malaysia. They were housed in five rats per cage and kept in the animal transit room for a week for
acclimatization before the animals were subjected to surgery. The animal room was maintained at a
constant temperature (+ 24 °C) with a 12-hour of light-dark cycle (light on at 7 am). Food and water
were given ad libitum. All experimental procedures in this study have been reviewed and approved by
the Animal Ethics Committee, Universiti Teknologi MARA (Ref. No.. UiTM CARE
3/2021/(340/2021).

Induction of CCH

CCH was induced in rats by permanent bilateral occlusion of the common carotid arteries
(PBOCCA), as described previously [10]. Briefly, rats were anesthetised with an intraperitoneal (i.p)
injection of ketamine hydrochloride (70 mg/kg) and xylazine hydrochloride (20 mg/kg). Fourty rats
were randomly chosen for PBOCCA surgery. The common carotid arteries were exposed through a
small ventral midline incision, isolated from the surrounding carotid sheath and the vagus nerves, and
permanently doubly ligated with 6/0 surgical silk suture. The skin incision was closed, and the rats were
kept in an air-conditioned room at 25 °C. The sham-operated rats (n = 8) were subjected to the same
surgical procedure, except that the common carotid arteries were not occluded.

Plant materials

The standardized aqueous extract of P. minor (BioKesum®) leaves powder was obtained from
Biotropics Malaysia Berhad (Batch No. KE200302). The extract contains bioactive compounds, which
include quercetin-3-glucuronide (more than 0.45%), quercitrin (more than 0.15%), and total phenolic
content (more than 100 mg GAE/gdE). A certificate of analysis was provided by Phytes Biotek Sdn.
Bhd.

Treatment conditions

The rats were randomly divided into five treatment groups two weeks after surgery. Group 1:
Sham rats received vehicle (distilled water) (n = 8), Group 2: PBOCCA rats received vehicle (n = 8),
and Group 3, 4, 5 treated with P. minor extracts at doses 100, 200, or 300 mg/kg, respectively. The
extracts and distilled water were administered to the rats via oral gavage.

Behavioral assessments

After 14 days of treatment, behavioral tests, including the open-field test, novel object
recognition task, and Morris’s water maze task were conducted to assess the animals' motor, learning,
and memory functions. The motor function and exploratory behaviors of animals were measured using
the open field test (OFT). The novel object recognition (NOR) test was conducted to assess short-term
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and long-term recognition memory. The Morris water maze (MWM) task was used to evaluate the
spatial learning and reference memory of the rats as previously described [10].

RESULTS AND DISCUSSION

P. minor does not affect locomotor activities and anxiety-like behavior in PBOCCA rats

The effects of P. minor on motor activity and exploratory behavior were measured using the
open-field test. The treatments have no significant impact on the spontaneous locomotor and
exploratory activities of the PBOCCA rats (Figure 1).

Expression of anxiety-related behavior in the open field test is related to the anxiety of open
space and was indexed by the animal’s reluctance to venture into the central zone. A greater time spent,
as well as a higher number of entries into the central zone, indicate a decrease in state anxiety. However,
there was no significant difference in the number of entries and time spent in the central zone among
all groups (Figure 2).
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Figure 1: Effect of P. minor extract on (A) total distance traveled, (B) rearing activities, and (C)
grooming activities of the PBOCCA rats in the open-field test. Statistical analysis using one-way
ANOVA did not reveal significant group differences in the spontaneous locomotor and
exploratory activity. Data are expressed as the mean+SEM (n=6-7).
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Figure 2: Effect of P. minor extract on anxiety-like behavior. (A) no. of entries to the center and
(B) duration at the center. There is no significant difference among the groups analysed by one-
way ANOVA. Data are expressed as the mean+SEM (n=6-7/group).

P. minor improves recognition memory deficits in PBOCCA rats

Figure 3 shows the effect of P. minor on short- and long-term recognition memories in the
PBOCCA rats, presented by the recognition index (RI). PBOCCA rats exhibited a significantly lower
RI value than sham-operated rats during both the short- (p=0.0026) and long-term (p=0.0401) test
phases, respectively (Fig. 3A). Sham-operated rats with intact short- and long-term recognition memory
spend more time exploring a novel object than a familiar object. PBOCCA rats did not recognise
previously explored objects and spent almost equal time exploring familiar and novel objects during
the short and long test phases. This indicates that CCH induces impairment of both short- and long-term
recognition memory in rats. During the short-term phase, PBOCCA rats treated with P. minor (100,
200, and 300 mg/kg) exhibited significant (p < 0.01) higher RI values as compared to PBOCCA rats
treated with a vehicle, which indicates the treatment with P. minor (100, 200, and 300 mg/kg) improve
short-term recognition memory in PBOCCA rats. Meanwhile, during the long-term test phase, only the
PBOCCA rats treated with 300 mg/kg of P. minor showed significant (p < 0.01) higher RI than
PBOCCA rats treated with vehicle (Fig. 3B).
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Figure 3: Effect of P. minor aqueous extract on (A) short-term and (B) long-term recognition
memory in PBOCCA rats. Data are expressed as the mean+SEM (n = 6-7). The graph was
statistically analysed by one-way ANOVA followed by Bonferroni post hoc test. # p < 0.05 vs.
sham group; ## p < 0.01 vs. sham group; ** p <0.01 vs. PBOCCA + vehicle group.

P. minor attenuates spatial reference and learning memory deficits in PBOCCA rats

The ability of P. minor to attenuate spatial learning and reference memory deficit in PBOCCA
rats was assessed via the MWM task. During acquisition, a two-way repeated measures ANOVA
analysis revealed significant treatment effect (F4,26 = 11.82, p < 0.0001), test day effect (F4,104 =
77.92, p <0.0001), as well as significant treatment x test day effect (F16,104 = 0.81, p = 0.6688) (Fig.
4A). The escape latencies during five days of training were significantly increased in the PBOCCA rats
received vehicle (PBOCCA + vehicle) in comparison with the sham group. P. minor extract (200 and
300 mg/kg) treatment for 14 days significantly improved the spatial learning impairment in PBOCCA
rats. This was evident by the significant reduction (p < 0.05) in the escape latencies starting from day 1
to day 5 (200 mg/kg) and from day 2 to day 5 (300 mg/kg) as compared to sham. However, treatment
with a lower dose of P. minor (100 mg/kg) did not show an apparent difference (p > 0.05) as compared
with that of the sham group across five days of training.

Retrieval of spatial memory was explicitly tested with the probe trial performed 24 h after the
last day of the training trial. As shown in Fig. 4B, CCH rats induced by PBOCCA spent less time in the
target quadrant as compared to the sham group (p < 0.05). PBOCCA rats treated with 300 mg/kg of P.
minor extract spent significantly (p < 0.05) more time in the target quadrant compared to the PBOCCA
+ vehicle group. In addition, the visible platform trials in the water maze task did not reveal any
significant difference (p > 0.05) in escape latency among the groups (Fig. 4C). This implies that the
group differences during the acquisition and probe trial were not due to visual deficits.

R B
60— i "
~@- Sham + vehicle 60
40+ -B- PBOCCA + vehicle
~A-~ PBOCCA + 100 mg/kg 40
204 -¥- PBOCCA + 200 mg/kg
—x- PBOCCA + 300 mg/kg 204
0 T T T T T 0=
Dayl Day2 Day3 Day4 Day5 m eh  PM100 PM200 PM300
Time (day) PBOCCA

60—

Sham  Veh PM100 PM200 PM300
PBOCCA

119



Figure 4: Effect of P. minor on spatial reference learning deficits in PBOCCA rats. (A) Escape
latency time during acquisition (Day 1-5). Data are expressed as the mean+SEM (n=6-7),
analysed by two-way ANOVA followed by the Bonferroni post hoc test. (B) Percentage time
spent in the target quadrant during the probe trial. (C) Escape latency time with a visible
platform. Data are expressed as the mean+SEM (n=6-8), analysed by one-way ANOVA followed
by Bonferroni post hoc test. ## p < 0.01 vs. sham group; * p< 0.05 vs. PBOCCA + vehicle group;
** p <0.01 vs. PBOCCA group.

CONCLUSION

The findings demonstrated an improving effect of P. minor extract on memory in the CCH rat
model, suggesting that P. minor extract could be a potential treatment for vascular dementia and
Alzheimer's disease patients as well as a preventive healthcare measure in preventing the rapid decline
of cognitive function associated with aging.
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ABSTRACT

Medication adherence is important to achieve a better therapeutic outcome, especially in older adults. This study
aims to assess medication adherence and its psychosocial barrier among older adults living in care homes. This
study aims to identify psychosocial factors which affect the adherence level in older adults. The objectives of this
study were to determine the level of medication adherence among older adults living in care homes and to identify
the association of psychosocial factors with medication adherence among older adults living in care homes.
Methods: A study was conducted in 27 care homes in Klang Valley. A validated questionnaire was used and
consisted of three parts: demographic, psychosocial factors and assessment of adherence level. The study only
includes those aged 65 years and above, able to speak and hear clearly and taking at least one medication for
chronic illness. The interview took 20 minutes per respondent. Data were analysed using the Chi-square and
Pearson correlation test to determine the association and correlation between psychosocial factors and adherence
level. The p-value is set to <0.05 to indicate the data are statistically significant.

Results: A total number of 258 older adults were interviewed and more than half (59.7%) of them were identified
as having a low risk of medication non-adherence. There was a statistically significant correlation between
receiving enough explanation about the medication (P=0.030) and trust in the physician (P=0.018) with
medication adherence. Respondents who received more information on medication dispensed and had a higher
trust in physicians were correlated with a lower risk of medication non-adherence.

Conclusion: Older adults who received more explanation about medication and had higher trust in their physician
were more likely to become adherent to prescribed medicines than those who received little information and had
low trust in their physician.

Keywords: medication adherence, psychosocial, barriers, care homes, older adults

INTRODUCTION

Care home residents are mainly older adults with multiple diseases and multiple medications.
Good medication adherence is vital to achieving optimal therapeutic outcomes and the potential to
reduce healthcare costs [1]. Although there is research to assess medication adherence among older
adults in various developed countries, little is known about medication adherence among older adults
in Malaysia, particularly those living in care homes. The primary objectives of this study were to
determine the level of medication adherence among elderly people living in nursing homes and to
identify the association of psychosocial factors with medication adherence among elderly people living
in nursing homes. The information collected in this research will assist the healthcare provider in
developing a strategy to improve the level of medication adherence in an older population in the future.

MATERIAL AND METHOD

A cross-sectional study was conducted at 27 government and non-governmental organisation
care homes in Klang Valley, Malaysia. Residents 65 years of age and older, taking at least one
prescribed medication and able to speak clearly and with no hearing difficulties were included. Those
who do not understand English or Malay, or are diagnosed with dementia were excluded.

The questionnaire consists of demographic information, psychosocial factors and an assessment
of adherence level. A pilot study was run to determine the reliability and validity of the instrument used
in this research, and this data was not included in the final result. Cronbach’s alpha was measured to
determine the reliability and consistency of the instruments which 0.70 or higher is considered
acceptable and a value of 0.60 or higher is marginally acceptable [2]. Cronbach’s alpha for this study
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was 0.736. Psychosocial factors were divided into two sections. Section one is three items on healthcare
provider factors. The score was measured by a 3-point scale [3]. Section two covered the level of
patient’s trust in the physician. This scale consists of 11 items and the participant’s responses ranged
from 1(strongly disagree) to 5(strongly agree). Medication Safety Alert Tool for Elderly (MeSATE) is
used to predict the adherence level. This tool is a validated and reliable instrument that predicts
intentional non-adherence in older adults aged 65 years or more. The instrument consists of four
domains with 17 items to determine non-adherence. The four domains include disease factors,
socioeconomic factors, treatment factors, and psychosocial factors. The scoring depended on the total
score obtained; a total score of 80% or above means the patient is at high risk of medication non-
adherence. Scoring between 40% to 80% is considered moderate risk and 40% or below is considered
low risk of non-adherence to medication [4].

All the collected data were entered into Excel and transferred to SPSS. Data were analysed
using IBM SPSS statistical package version 25 using descriptive and inferential statistics. Descriptive
statistics for each variable were calculated as the percentage and mean =+ standard deviation. Pearson
correlation and Chi-square test were used to determine the association and correlation between
psychosocial factors and medication adherence. The level of medication adherence was determined by
using the MeSATE tool and was characterised as the dependent variable and the participant’s
characteristics as an independent variable. A p-value of <0.05 indicates the data are statistically
significant.

RESULTS AND DISCUSSION

Table 2 demonstrates the association between psychosocial factors with the risk of medication
non-adherence. Most of the respondents (79.9%, n=188) were satisfied with the counselling conducted
by the healthcare provider. Besides, the majority of the respondents (79.1%, n=204) had a good
relationship with their healthcare provider. Most respondents agreed that they received enough
explanation about the medication taken (87.2%, n=225). In addition, more than two-thirds (67.8%,
n=175) had moderate trust towards their physician.

More than half of respondents (89.0%, n=137) had a low risk of medication non-adherence
when they received enough explanation about the medication (p=0.030). Respondents had a greater
trust in their physician (6.0%, n=9) was correlated with a lower risk of getting non-adherent to the
medication (p=0.018).

Pearson’s correlation was calculated to determine the correlation between two variables.
Results indicated that an increase in information about medication dispensed (r=-0.094, p=0.030) and
increased trust in the physician (r=-0.103, p=0.018) were statistically significant but weakly correlated
with a decreased risk of medication non-adherence.

TABLE, IMAGE AND FIGURE

Table 2: The association between psychosocial factors with the risk of medication non-adherence
(n=258).

Total Non-adherence level (n, %)
Variables participant  Lowrisk =~ Moderate = Highrisk =~ X P
s (n, %) risk
Satisfaction with patient
counselling
Dissatisfied 3(1.2) 1(0.7) 2(1.9) 0 1.392
Neutral 67 (26.0) 38 (25.2) 29(27.4) 0 3
Satisfied 188 (72.9) 115 72 (69.9) 1 (100) 0.846
(74.7)
Patient-pharmacist
relationship and
communication 3(1.2) 2(1.3) 1(0.9) 0
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Poor 51(19.8) 27 (17.9) 24 (22.6) 0 1.209

Neutral 204 (79.1) 125 78 (75.7) 1 (100) 3
Good (81.2) 0.877
Total Non-adherence level (n, %)
Variables participant  Lowrisk = Moderate  High risk r,P
s (n, %) risk
Explanation of medication
None 0 0 0 0 -
A little 33 (12.8) 17 (11.3)  16(15.1) 0 0.094
Enough 225 (87.2) 137 87 (84.5) 1 (100) b,
(89.0) 0.030
Trust in physician
11-40 (Low) 71(27.5) 41(27.2) 29(27.4) 1 (100)
41-45 (Moderately low) 113 (43.8) 66(43.7) 47 (44.3) 0 -
46-52 (Moderately high) 62 (24.0) 38 (24.7) 24 (23.3) 0 0.103
53-55 (High) 12 (4.7) 9 (6.0) 3(2.8) 0 b,

0.018
* Chi-square test ° Pearson correlation

Based on our study, the majority of the respondents demonstrated a low risk of becoming non-
adherent to the medication. In our study, an elderly patient who received enough explanation about the
medication they were taking and had a greater trust in the physician was significantly correlated with a
better adherence level. Similarly, in the previous study by Jin et al [3], stated that a better explanation
about medication is associated with a better adherence level. Similarly, a study reported that patient
with higher trust in their physician had better adherence to the medication they were taking [5].
Identically, in the previous study, residents with greater trust in their healthcare provider were more
likely to become more adherent to medication regimen compared to those with low trust in their
physicians [6].

Previous studies demonstrated that proper counselling between patients and healthcare
providers and having a good relationship and good communication between patients and healthcare
providers resulted in good medication adherence [7]. Similarly, better medication adherence can be
achieved if patients have a strong belief of their medications and good understanding of their disease
[8]. Therefore, receiving a proper explanation about medication and having greater trust in the physician
may lead to better adherence levels in elderly people.

CONCLUSION

Older adults who received more explanation about their medication and had higher trust in their
physician were more likely to become adherent to prescribed medicines than those who received little
information and had low trust in their physician.
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ABSTRACT

Liver sinusoidal endothelial cells (LSECs) are perforated with transcellular fenestrations that provide unimpeded
access of substrates between sinusoidal blood and hepatocytes. Defenestration refers to the loss of fenestration
number and/or decreasing in fenestration diameter which can alter metabolic homeostasis. Insulin resistance has
been reported to promote fat accumulation in the liver leading to fatty liver disease. However, the effect of insulin
resistance specifically on fenestrations is yet to be investigated. This study was conducted to observe changes in
fenestrations of LSEC in response to insulin resistance. Adult male Sprague-Dawley rats were divided into two
groups (n=8) where the control group received 0.9% NaCl and the treatment group received dexamethasone
injection (1mg/kg) i.p once daily for ten days. At day 11, all rats were anaesthetised using ketamine/xylazine
followed by cardiac puncture. Rats were dissected and livers were perfusion-fixed for electron microscopy.
Fenestrations were examined using a Quanta FEG450 Scanning electron microscope at 15000x magnification.
Ten random images per sample were taken for fenestrations diameter and porosity analysis using ImagelJ software.
Data was analysed using SPSS version 23.0. Results showed that dexamethasone has induced insulin resistance
by a significant reduction of body weight (D=276.84 £7.87 vs C=393.84+12.47g; p=0.00), increased fasting blood
glucose (D=5.57 +1.30 vs C=3.97+0.55mg/dl; p=0.02) and higher HOMA-IR value (D=1.37+£0.52 vs
C=0.85+0.22; p=0.00) in treatment group compared to the control. Analysis of the liver images has shown that
insulin resistance causes defenestration of LSEC where there is a significant decrease in fenestration frequency
(D=3.202+1.16 vs C=2.656+1.044; p=0.04) and endothelial porosity (D=2.17+0.74 vs C=1.77+0.9; p=0.049) but
not fenestration diameter. In conclusion, this finding shows that insulin resistance can affect the integrity of liver
endothelium specifically on fenestration frequency and liver porosity which will consequently lead to serious
implications on liver function as the main site for metabolism.

Keywords: Insulin resistance, dexamethasone, liver endothelium, fenestrations, electron microscopy.

INTRODUCTION

The liver plays a major role in the glucose homeostasis regulation, which is tightly regulated
by insulin. Liver sinusoidal endothelial cells (LSEC) are perforated with transcellular fenestrations that
provide permeability and access of substrates between sinusoidal blood and hepatocytes. During ageing
and in liver diseases, LSECs undergo structural changes ranging from decreased fenestration number
(defenestration) and/or diameter known as capillarisation (1). Insulin resistance is defined as the
inability of tissues to respond to normal circulating levels of insulin and has been reported to promote
non-alcoholic fatty liver disease (NAFLD) (2). However, the association between insulin resistance and
fenestrations is yet to be investigated. Hence, this study aimed to analyse changes in fenestrations of
LSEC in rat model models of insulin resistance. We hypothesised that LSEC ultrastructure is a
contributing factor towards the clinical manifestations of insulin resistance.

MATERIAL AND METHOD

Adult male Sprague-Dawley rats were divided into two groups where the control group (n=8)
received 0.9% NacCl and the treatment group (n=8) received dexamethasone injection (1mg/kg) i.p once
daily for ten days (3). Body weight and fasting blood glucose were recorded daily. At day 11, all rats
were sacrificed using ketamine/xylazine followed by cardiac puncture. Rats were dissected and livers
were perfusion-fixed for electron microscopy. Fenestrations were examined using a Quanta FEG450
Scanning electron microscope at 15000x magnification. Ten random images per sample were taken for
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fenestration frequency, diameter and liver porosity analysis using ImageJ software (4). All data were
analysed using SPSS Version 23.0. Values for measurements were presented as mean + SD.

RESULTS AND DISCUSSION

Dexamethasone has caused a significant decreasing daily body weight starting at day 3 of
treatment and subsequently mean body weight changes compared to control (5.38 vs -22.92%)
throughout the experiment. There is no significant difference in liver-to-body-weight ratio although the
treated liver showed a higher value as compared to the control. Fasting plasma insulin concentrations
were significantly elevated in the treatment group compared to control (Figure 1A). As
hyperinsulinemia occurs, the homeostatic model assessment index for insulin resistance (HOMA-IR),
calculated from the fasting glucose-insulin product, was significantly increased by more than two-fold
in the treatment group, indicating insulin resistance (Figure 1B). Dexamethasone harms pancreatic beta
cell function by reducing insulin receptor sensitivity, leading to decreased glucose uptake, tissue
starvation, proteolysis and consequently weight reduction (3).

The liver endothelium observed via SEM showed a normal fenestration morphology in control
rats (Figure 2A) while a marked defenestration is present in insulin resistance rats (Figure 2B).
Quantification analysis of LSECs fenestrations showed a significant decrease in fenestration frequency
and liver porosity, but not fenestration diameter for the insulin resistance liver (Table I). Although the
mechanism of defenestration is still under investigation, these liver alterations are probably due to the
dexamethasone effect on the mitochondrial energy production at the LSEC that causes depletion of ATP
that is needed to support the cytoskeleton rings for the maintenance of fenestrae patency (5).

TABLE, IMAGE AND FIGURE
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Fig. 1: Insulin resistance parameters in control and treatment group. (A) Fasting plasma insulin levels, (B) HOMA-IR. *significant at p<0.05

Fig. 2: Representative scanning electron micrograph of liver sinusoids. (A) Control liver showing fenestrations clustered into sieve plates
(white arrows), (B) Marked defenestration (black arrows) is observed in insulin resistance rats (Mag 15000x)

Table 1: Quantification analysis of LSEC fenestrations

Control (n=06) Treatment (n=6)
Frequency 321+1.2 2.65+1.0*
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Diameter 0.08+£0.1 0.07+0.2
Porosity 2.17+£0.7 1.77 £ 0.9*

CONCLUSION

Insulin resistance has the ability to affect the integrity of liver endothelium specifically on
fenestration frequency and liver porosity. These findings affirm the important role of liver ultrastructure
in hepatic metabolic processes and highlight the LSECs as potential therapeutic targets for metabolic
diseases such as diabetes and metabolic syndrome.
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ABSTRACT

Knee osteoarthritis (KOA) is a common condition among women with obesity, affecting their musculoskeletal
system. The pain experienced in KOA can hinder daily activities, leading to fatigue and reduced motivation to
engage in meaningful tasks. This study aimed to explore the relationship between pain levels, obesity indicators,
functional performance, and fatigue severity in women with KOA. This cross-sectional study recruited women
aged 40 to 65 diagnosed with unilateral KOA and referred for physiotherapy management. Measurements
included fatigue severity using the Fatigue Severity Scale, pain intensity using the Numerical Rating Scale, and
obesity indicators such as body mass index (BMI), body fat percentage, and waist circumference. Functional
performance was assessed through handgrip strength, the 5 Times Sit-to-Stand Test, the Timed Up and Go Test,
the 6-Minute Walk Test and quality of life (QoL) using the WOMAC questionnaire. A total of 96 women (mean
age = 54.76 years, SD = 5.54) participated in the study, with an average fatigue severity score of 34.51 (SD =
14.03). Participants with lower fatigue levels experienced less intense pain, lower body fat, and better QoL.
Simple linear regression showed significant associations between fatigue severity and pain intensity (§ = 4.089,
p <0.001), body fat percentage (B = 0.825, p <0.001), and QoL (B = 0.304, p <0.001). Pain management targeted
weight reduction, and personalized exercise programs are essential in addressing fatigue in women with KOA.
Further research with larger samples is recommended to better understand the dynamic relationship between pain,
obesity, and fatigue.

Keywords: Functional performance, knee osteoarthritis, obesity, pain, quality of life

INTRODUCTION

Knee osteoarthritis (KOA) is a joint disease that tends to affect older individuals, with a higher
occurrence, in women compared to men. This is due to differences in body structure, movement patterns
and hormonal influences. Around 18% of women experience KOA while 9.6% of men are affected
[1,2]. In women with KOA, the disease often progresses to stages and causes more intense pain
compared to men [3].

The main symptom of KOA is pain, which significantly limits activities such as walking,
getting up from a seated position, doing household chores, climbing stairs and maintaining an upright
sitting posture [4 6]. This limitation can lead to reduced activity and increased feelings of tiredness or
lack of energy known as fatigue [7]. Interestingly, 40% of individuals with osteoarthritis report
experiencing lower levels of fatigue that greatly disrupt their social life and everyday activities [8,9].

Understanding the factors that contribute to fatigue in women with KOA is crucial due to its
impact on their quality of life (QoL). However, current literature on this matter primarily focuses on
the relationship between pain and fatigue as well as their combined effect, on physical activity. This
gap, in knowledge, makes it unclear how other potential factors contribute to fatigue in women with
KOA [9].

Strategies for managing KOA include educating patients encouraging exercise and promoting
weight loss. These strategies aim to alleviate pain and improve exercise tolerance [10]. However aside
from understanding the relationship between pain and fatigue, there is a lack of research on how obesity
indicators (such as body mass index, percentage of body fat, waist circumference) and functional
abilities (such as strength, balance or mobility, exercise capacity and QoL are related to the levels of
fatigue in women with KOA.
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The objective of this study is to bridge this knowledge gap by examining the relationship
between the severity of fatigue and various factors such as pain level, obesity indicators and functional
abilities in women diagnosed with KOA. The findings from this study are expected to offer insights for
practice by improving the management and treatment approaches, for KOA specifically in women.

MATERIAL AND METHOD

The protocol for this study received ethical approval from the Research Ethics Committee of
Universiti Teknologi MARA (UiTM) [Approval no. 600 IRMI (5/1/6)]. This cross-sectional study was
specifically designed for women who have been diagnosed with knee osteoarthritis (KOA) and referred
for physiotherapy. To be included in the study participants needed to meet criteria such as; having a
diagnosis of KOA in one knee, being between 40 and 65 years old, being fluent in either Malay or
English and received a referral from a medical professional. Individuals who had undergone knee
arthroplasty were pregnant, had limitations in knee motion or deformities due to KOA, had surgeries or
had other major medical conditions like rheumatic diseases, cardiovascular problems or neurological
issues were excluded from the study.

The Fatigue Severity Scale (FSS) is a questionnaire that participants completed on their own.
It consists of nine items that measure how fatigue impacts motivation, and physical functioning and
interferes with work, family life and social life. The questionnaire uses a seven-point Likert scale where
participants rate their agreement level ranging from disagree (1) to strongly agree (7). The total scores
on the FSS range, from 9 to 63 indicating increasing severity of fatigue. The Fatigue Severity Scale
(FSS) is well known for its ability to accurately and consistently assess levels of fatigue [11,12].

To determine the intensity of pain, we used a Numerical Rating Scale (NRS) which has been
established as an effective tool that ranges from 0 (no pain), to 10 (the worst imaginable pain).
Participants were asked to choose the number on the scale that best represented their level of pain in
their affected knee. This scale has proven to be highly reliable as evidenced by its test reliability and
intra-class correlation coefficients [13].

To calculate participants’ body mass index (BMI) (kg/m?), we measured their body weight (kg)
and height (m) using the TANITA weighing scale and SECA Model Body meter, respectively.

For measuring body percentage, we utilized the TANITA (Bielectrical Impedance Analysis)
(BIA) machine. Participants stood on footpads while holding handles on the BIA platform. This method
provides efficient analysis of body composition with results in less, than 30 seconds.

To assess obesity and its associated health risks we measured the waist circumference (diameter
between the ribs and iliac crest) using an elastic cloth tape with an accuracy of 0.5 cm.

For evaluating the upper limb strength (handgrip), we used the Jammar Analogue Hand
Dynamometer. Participants were instructed to squeeze the dynamometer as hard as they could. Each
hand’s grip strength was assessed three times with a minute of rest in between attempts. We recorded
the average of all measurements, where higher values indicate handgrip strength [14,15].

To measure the lower limb strength, we conducted the Five Times Sit to Stand Test (5STS).
During this test, participants were timed as they stood up and sat down five times consecutively without
using their legs against the chair and with arms folded. The faster completion time reflects the stronger
the limb strength.

We employed the Time Up and Go Test (TUG) to assess balance performance. This test
involved standing up from a chair, walking three meters, turning around and then sitting down. The
time taken to complete this task was measured using a stopwatch. It is worth noting that this test has
demonstrated reliability, among raters [16,17].

The 6-Minute Walk Test (6MWT) is a type of exercise test that evaluates how far a person can
walk and their exercise capacity, over a period of time. It follows the guidelines provided by the
American Thoracic Society. The test has shown good test-retest reliability among patients with KOA
[18-20].

The Western Ontario McMaster University Osteoarthritis Index (WOMAC) is a questionnaire
designed to assess the QoL or health status of patients with hip or knee osteoarthritis. It measures pain,
stiffness and physical functions with scores indicating severe symptoms. The WOMAC is well known
for its reliability and validity in evaluating the severity of KOA [21].

During the recruitment phase, potential participants were approached at a physiotherapy clinic.
They were given information about the study’s purpose and procedures. Eligibility was determined
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based on criteria and informed consent was obtained before proceeding with data collection.
Participants completed all measurements except, for the 6MWT, which was conducted on either the
second or third day based on participant preference. To prevent fatigue, we strategically organized the
sequence of tests starting with less demanding assessments. The principal researcher securely stored all
the data and remained the only person to have access to the data.

We used SPSS version 26 to analyze the data setting a significance level at p <0.05. Descriptive
statistics were employed to present the means and standard deviations. To determine differences
between participants with levels of fatigue we conducted a t-test analysis. Additionally, we examined
the relationships between fatigue severity and the related variables using Pearson correlation analysis.
By conducting regression analysis, we identified predictors of fatigue severity. We calculated a sample
size of 96 to ensure an effect size and sufficient power for regression analysis. The Durbin-Watson
value confirmed independent errors assumption and variation inflation factors indicated no
multicollinearity among the variables [22, 23].

RESULTS AND DISCUSSION

Participants Characteristics
Ninety-six women (mean age=54.76, SD=5.54) with KOA participated in this study. Table 1
illustrates the measurement characteristics, revealing significant differences in pain level, body fat
percentage, and QoL between low and high fatigue levels. Those with low fatigue reported lower pain
levels, lower body fat percentages, and better QoL.
Table 1. Participants’ characteristics (N=96)

Variables Fatigue Severity Mean (SD) p-value
ALL (N=96) Low (n=47) High Severity (n=49)
Age (years) 55.70 (6.90) 54.98 (6.75) 54.39 (7.04) 0.320
Height (m) 1.55(0.53) 1.56 (5.32) 1.54 (5.25) 0.170
Bodyweight 70.16 (12.13) 68.91 (11.74) 71.35 (2.49) 0.327
(kg)
BMI (kg/m?) 29.14 (5.00) 28.34 (4.95) 29.90 (4.99) 0.128
Fat % 40.04 (6.41) 38.07 (6.06) 41.93 (6.23) 0.003**
WC (cm) 94.62 (11.11) 94.27 (10.85) 94.96 (11.45) 0.761
Pain level 2.63 (1.51) 2.11(1.13) 3.12(1.67) 0.001**
Fatigue 34.51 (14.03) 22.32 (7.24) 46.20 (7.60) <0.001**
UL strength 18.83 (5.09) 18.29 (5.87) 19.35 (4.20) 0.309
(kg)
LL strength 13.11 (5.64) 13.06 (4.81) 13.15 (6.38) 0.940
(s)
Mobility (s) 11.65 (2.98) 11.21 (2.36) 12.08 (3.45) 0.158
ES (m) 304.54 (56.38) 307.68 (57.73) 301.54 (55.49) 0.596
QoL 23.65 (18.16) 13.58 (10.96) 28.34 (19.01) 0.002**

Note: t-test significant at *p<0.05 and **p< 0.01; SD — Standard Deviation

The Pearson correlation analysis revealed associations between fatigue severity and various
factors in women diagnosed with knee osteoarthritis (KOA). Pain level demonstrated a strong positive
correlation with fatigue severity (r=0.467, p <0.001), indicating that higher pain levels were associated
with increased fatigue. Additionally, body fat percentage (r = 0.375, p < 0.001) exhibited a positive
correlation, suggesting that higher fat percentages were linked to elevated fatigue levels. QoL also
displayed a strong positive correlation with fatigue severity (r = 0.459, p < 0.001), indicating that
diminished QoL was associated with higher levels of fatigue. These findings suggest the significant
influence of pain, body fat percentage, and QoL on fatigue severity in individuals with KOA. Simple
linear regression (Table 2) revealed that pain level, fat %, and QoL are significantly associated with
fatigue severity. However, after controlling for pain level, only fat % remained to be significantly
associated with fatigue severity.

Table 2. Crude and Adjusted (pain level) Simple Linear Regressions of Fatigue Level
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Variable SLR* SLRP

B s.e. p-value [\ s.e. p-value
Age 0.34 0.21 0.108 0.05 0.20 0.795
Pain level 4.09 0.80 <0.001** |
Body mass index 0.34 0.29 0.244 0.17 0.26 0.520
Fat % 0.82 0.21 <0.001** 0.58 0.20 0.005%*
Waist circumference -0.02 0.13 0.858 -0.09 | 0.12 0.433
Upper limb strength 0.15 0.28 0.607 0.27 0.25 0.283
Lower limb strength -0.07 0.26 0.786 -0.27 | 0.23 0.236
Mobility 0.95 0.48 0.050 0.22 0.46 0.625
Exercise capacity -0.02 0.03 0.419 -0.01 0.02 0.768
Quality of life 0.30 0.07 <0.001** 0.15 0.09 0.084

SLR* Simple linear regression; SLR®: Simple linear regression adjusted for pain level; s.e.: Standard
error; B°: Crude regression coefficient; p%: Adjusted regression coefficient;
The regression coefficient is significant at p<<0.001**

This research aimed to explore the relationship between the severity of fatigue and several
factors, including pain level, obesity indices (BMI, body fat percentage, waist circumference) and
functional performances (upper and lower limb strength, balance, exercise capacity and QoL) in women
diagnosed with knee osteoarthritis (KOA). The results indicated that the average fatigue level was 34.51
(SD 14.03) which falls between high fatigue levels. About 51% of the participants experienced high
levels of fatigue. These findings are consistent with studies suggesting that chronic pain can have an
impact on physical activity leading to increased feelings of fatigue [24].

The study also emphasized an association between pain level and fatigue severity. Pain was
found to interact with body measurements and functional abilities about fatigue. In addition, the current
study’s findings also observed that pain limits daily activities and mobility while potentially instigating
fear of movement resulting in reduced physical activity. This lack of activity can further weaken
muscles and intensify the sensation of pain since weaker muscles may struggle to bear knee load
[25,26]. It should be noted that chronic pain increases energy expenditure during walking which often
leads individuals to adopt energy-conserving strategies [27,28]. These findings suggest that timing
exercises after taking pain medication or splitting exercise sessions could be beneficial. Additionally,
recommending weight-bearing exercises such as swimming or static cycling may help reduce stress on
the joints.

Among the measures of obesity, participants with fatigue showed a notably higher body fat
percentage, which was significantly linked to the severity of fatigue. It is important to note that all
obesity indices had values exceeding thresholds indicating a trend towards excessive body weight or
obesity among the participants. This is a known risk factor for knee osteoarthritis (KOA) [29]. A study
suggested that increased total body fat could increase the risk of cartilage defects potentially leading to
pain and limited physical activity [30].

Regarding functional performances, even though there were no significant differences in all
measures except for QoL, we noticed that participants with a higher fatigue level also presented with a
lower mean in all measures of functional performance than those with a lower fatigue level. In terms of
functional performance measures, even though there were no significant differences in all measures
except for QoL, it was noted that those with a higher fatigue level also presented with a lower mean in
all measures of functional performance than those with a lower fatigue level. Interestingly participants
with higher fatigue levels showed better upper limb strength, which may compensate for declining
lower limb functions. The walking patterns of patients with KOA may be altered due to painful knees
resulting in increased energy expenditure and reduced habitual gait speed. This could explain the
decrease in balance and exercise capacity [28]. Arthritic pain can affect quadriceps strength influencing
gait patterns and leading to lower gait speed, prolonged support times and an extended duration to
complete the five times sit to stand test [31,32]. The interaction, between these variables could result in
a lower QoL as indicated by the WOMAC scores in participants experiencing more severe fatigue.

This study had limitations. The sample size was determined for 80% power, which might have
affected the significance of the findings related to predicting fatigue severity for variables. We did not
measure the duration of KOA, which could potentially impact fatigue due to prolonged inactivity.
Nevertheless, this study provides insights into the factors that influence fatigue in KOA. It highlights
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the importance of research in developing intervention guidelines to promote long-term adherence to
physical activity.

CONCLUSION

In summary, the results of this study indicate that the severity of fatigue is likely to be associated
with pain levels, body fat percentage and QoL. On the other hand, it is worth noting that addressing
obesity indices should be a priority for intervention since most participants exhibited high levels of
obesity indices. Future studies should consider a larger sample size and examine how the duration of
KOA influences these factors. Additionally, a longitudinal study would offer insights into how pain
severity affects fatigue as the disease progresses. These findings have implications for healthcare
professionals and physiotherapists who should prioritize pain management, weight management and
modifications to exercise and physical activity.
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ABSTRACT

This study examines the relationship between social commerce adoption determinants, perceived trust, and
purchase behavior among pastry product consumers. Data from 409 consumers were collected via an online
survey and analyzed using Partial Least Square-Structural Equation Modeling (PLS-SEM). The findings reveal
that consumers perceive social commerce as effortless, engaging, enjoyable, trustworthy, simple to use, and time-
saving, motivating them to purchase pastry products through social commerce platforms. The study offers insights
for social commerce researchers and marketers, particularly regarding perishable products. It contributes to the
understanding of technology acceptance theory by elucidating the determinants of social commerce adoption
among consumers in the pastry products domain.

Keywords: Social commerce, Pastry products, Technology adoption, Purchase behavior

INTRODUCTION

In today's fiercely competitive business environment, sustaining and improving business
practices presents an ongoing challenge. Entrepreneurs are continually seeking innovative strategies to
enhance sales and engage with consumers in a crowded marketplace. Social media platforms have
emerged as essential tools for entrepreneurs, facilitating direct marketing of products and services and
driving the adoption of integrated online marketing communication platforms. Recent research
underscores the effectiveness of online platforms as rapid avenues for business expansion, particularly
with the rise of social commerce, which has revolutionized online marketing (Pantano et al., 2018;
Srivastava & Sharma, 2013).

The emergence of social commerce arises from the rapid expansion of social networking sites
(SNSs), introducing a novel form of electronic commerce (Al-Adwan & Kokash, 2019). Social
commerce platforms leverage the capabilities of social media by extending consumers' shopping
experiences beyond traditional e-commerce boundaries (Cutshall et al., 2020). These platforms enable
consumers to engage in various purchasing activities, including comparison, curation, and sharing of
products and services across online and offline marketplaces (Hettiarachchi et al., 2018; Maia et al.,
2018). The term "social commerce" encapsulates the influence of social media on digital commerce
endeavors (Valerio et al., 2019). According to Yadav et al. (2013), social commerce encompasses
activities related to self-esteem, purchasing, usage, and repurchasing facilitated through technology
platforms within social media networks. Other scholars define social commerce as a commerce activity
leveraging social media platforms to bridge offline and online environments (Al-Adwan & Kokash,
2019). Additionally, researchers use various terms interchangeably, such as social shopping,
collaborative commerce, and social media marketing (Han et al., 2018).

Social commerce, facilitated by various social media platforms, has not only transformed
business operations but has also triggered significant shifts in consumer behavior during online
shopping experiences. The widespread presence of social media has cemented social commerce as a
global trend, enabling consumers to make instant purchases and access products and services beyond
their geographical boundaries. Particularly noteworthy is its impact on small home-based entrepreneurs,
providing them with business opportunities previously inaccessible through traditional retail channels.
Despite the promise of social commerce, challenges persist, especially concerning consumer acceptance
and trust in this relatively new concept. Trust, along with attributes such as security, safety, privacy,
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and reputation, plays a critical role in fostering consumer acceptance and usage of social commerce
(Liu et al., 2018). However, there is still a lack of validation regarding trust as a significant predictor of
social commerce acceptance, highlighting the urgent need for empirical research, particularly in niche
business sectors like the pastry industry.

The pastry industry, acknowledged as a vital global commodity, offers an attractive avenue for
business growth. However, budget constraints and a lack of familiarity with electronic commerce have
hindered its full utilization of online platforms for sales and promotion. Nevertheless, recent
advancements in electronic commerce and social media have encouraged pastry entrepreneurs to
explore online business platforms, attracted by their minimal initial investment requirements (Roesler,
2019). Social commerce has gained popularity among entrepreneurs in the perishable food product
sector, particularly small and medium-sized businesses, enabling them to establish new brands and
interact with consumers. Despite its potential, empirical research on consumer acceptance and usage of
social commerce, especially concerning pastry products, remains limited. Addressing this gap is crucial,
as understanding consumer behaviour towards social commerce can significantly benefit the Malaysian
pastry products industry and overall economic growth.

Therefore, this study aims to investigate consumer acceptance and usage of social commerce
in purchasing online pastry products. By examining the relationship between trust and other influencing
factors, the study seeks to provide valuable insights for pastry entrepreneurs, enhancing their
comprehension of social commerce's operational dynamics and competitive edge. Ultimately, this
research strives to bridge the existing gap in empirical research and contribute to a deeper understanding
of social commerce in the Malaysian context.

MATERIAL AND METHOD

The study aimed to establish evidence regarding cause-and-effect relationships outlined in the
research framework. Therefore, a causal research design was employed. Non-probability sampling,
specifically the purposive sampling method, was adopted. Sample size calculation using GPower
software suggested a minimum of 133 respondents, with the study targeting 400 responses to
accommodate potential incomplete feedback (Wai et al., 2019). A total of 43 instruments were utilized,
sourced from previous research (Palau-Saumell et al., 2019; Venkatesh et al., 2003), employing seven-
point Likert scales for refined response options. The survey underwent pre-testing to gather expert panel
feedback on questionnaire credibility, clarity, user-friendliness, and measurement accuracy. Pilot
testing confirmed satisfactory reliability, with values exceeding 0.90, indicating excellent scale
accuracy. Hypothesis testing employed Partial Least Squares-Structural Equation Modeling (PLS-
SEM) via SmartPLS version 3.3.1 software. PLS-SEM, chosen for its suitability in verifying theoretical
causal models and predictive ability, has been widely used across social science studies, including
tourism and hospitality management.

RESULTS AND DISCUSSION

The first step in testing the reflective measurement model involves examining indicator
reliability. It is recommended that indicator loadings exceed 0.70, indicating that the construct explains
more than 50% of the indicator's variance (Hair et al., 2019). In this study, indicator loadings ranged
from 0.706 to 1, surpassing the recommended threshold. The second step is to assess internal
consistency, measured through composite reliability (CR) and Cronbach's alpha. Both measures should
exceed 0.70 (Hair et al., 2019). The CR values ranged from 0.817 to 1, surpassing the recommended
threshold. Convergent validity is evaluated through the Average Variance Extracted (AVE), with a
desirable value of 0.50 or higher, indicating that the construct explains at least 50% of the variance in
its indicators (Hair et al., 2019). The AVE in this study exceeded the permissible threshold of 0.50,
indicating satisfactory convergent validity. The heterotrait-monotrait (HTMT) correlation ratio,
recommended by Henseler et al. (2016) and Voorhees et al. (2016), was utilized to assess discriminant
reliability. A more restrictive threshold value, such as 0.85, is recommended for constructs that are
conceptually distinct. The HTMT result, with a value of one, demonstrates excellent discriminant
validity between constructs, confirming the model's discriminative validity.

Structural Model Assessment to address bias issues, an assessment of the inner variance
inflation factor (VIF) was conducted to ensure that no bias occurred due to correlation among
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independent variables in the structural model. The VIF values ranged from 1.436 to 3.530, indicating
no bias. Next, the assessment of structural model metrics included path coefficient (B), coefficient of
determination (R2), effect size (f2), and predictive relevance (Q2) (Cuong & Khoi, 2019; Hair et al.,
2016). The hypotheses were tested based on the path coefficient () and significance level (p-value) of
the relationships between various constructs, including Performance Expectancy, Effort Expectancy,
Social Influence, Facilitating Condition, Hedonic Motivation, Price Value, Habit, Trust, Purchase
Behavior, and Usage Behavior, at a 95% confidence interval (CI).

The findings of the hypotheses testing revealed several significant relationships. For instance,
Performance Expectancy (PE) was found to significantly influence consumer Purchase Behaviour (PB)
(B = 0.313, p < 0.001), supporting hypothesis H1. Similarly, Effort Expectancy (EE) positively
influenced Purchase Behavior (B = 0.236, p < 0.001), confirming hypothesis H2. Social Influence (SI)
was also found to have a significant positive influence on Purchase Behavior ( = 0.307, p < 0.001),
supporting hypothesis H3. Additionally, Hedonic Motivation (HM) positively influenced Purchase
Behavior (B = 0.127, p = 0.007), supporting hypothesis H5. However, some hypotheses were not
supported. For instance, Social Commerce Facilitating Conditions (FC), Price Value (PV), and Habit
(H) did not significantly influence Purchase Behavior. Nonetheless, Trust (T) was found to significantly
influence both Purchase Behavior (f = 0.085, p = 0.044) and Usage Behavior (B =0.113, p = 0.014),
supporting hypotheses H9 and H10, respectively.

The effect size (f2) analysis indicated that constructs like Effort Expectancy, Hedonic
Motivation, and Performance Expectancy had minimal impact on Purchase Behavior, whereas
constructs like Social Influence had a substantial effect. The R2 values showed that the model could
explain 72.2% of consumer Purchase Behavior and 46% of Usage Behavior variance. Finally, the
predictive relevance (Q2) values for Purchase Behavior (Q2 = 0.413) and Usage Behavior (Q2 =0.451)
indicated a significant level of predictive ability for both constructs, surpassing the threshold limit.

Overall, these results suggest that the path model used in the study adequately measures the
relationships between various constructs, providing valuable insights into consumer behavior in the
context of social commerce adoption for pastry products.

CONCLUSION

This study effectively investigated the behavior of pastry consumers within the domain of social
commerce purchase behavior, identifying significant variables influencing their actions. The variables
examined in this study each displayed distinct impacts, as evidenced by the significant readings of four
key dimensions: performance expectancy, effort expectancy, social influence, and hedonic motivation.
These dimensions consistently emerged as predictors or precursors of purchase behavior. Conversely,
three dimensions -facilitating conditions, price value, and habit - did not demonstrate significant
influence on purchase and usage behaviors. Of particular note, performance expectancy emerged as the
most influential predictor of purchase behavior. Consumers perceive that they can enhance their
productivity when using social commerce, leading to an expectation of improved performance in their
purchasing tasks. Additionally, consumers are swayed by their social circles when making purchasing
decisions on social commerce platforms.

Effort expectancy also plays a significant role, as consumers perceive the efficiency, ease-of-
use, and time-saving features of social commerce platforms as reducing the effort required for
purchasing pastry products compared to traditional shopping methods. Moreover, this study expanded
upon the UTAUT2 model by incorporating the trust dimension, which proved to be a robust predictor
of both purchase behavior and usage behavior. Trust, encompassing elements of perceived privacy and
security, significantly influences consumers' decisions to engage with social commerce platforms. The
findings of this study bear practical implications for pastry entrepreneurs, especially given the rapid
adoption of social commerce accelerated by the Covid-19 pandemic. Understanding consumers'
preferences and behaviors in the realm of social commerce can inform marketing strategies, reduce
costs, and improve consumer trust, thereby enhancing purchasing opportunities. By leveraging the
insights gained from this study, entrepreneurs can tailor their marketing approaches to better meet
consumer needs and preferences, ultimately driving business success in the social commerce landscape.
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ABSTRACT:

Micro-, small, and medium-sized businesses (MSMEs), especially micro-family food businesses (MFFBs), are
essential to Malaysia's economy. The COVID-19 pandemic has, however, posed significant challenges for these
businesses, particularly in the Klang Valley. This study explores the unique struggles faced by MFFBs and the
innovative strategies they employed to survive and thrive during the crisis, emphasizing the role of family
dynamics in shaping these strategies. Using a qualitative approach, the research includes semi-structured
interviews with six MFFB owners, selected through purposive sampling. Thematic analysis of the data revealed
15 key themes. The first four themes highlight the challenges of revenue loss, financial instability, potential
closures, and employee-related issues. The next seven themes focus on the strategies MFFBs implemented,
including benevolence, commitment to food quality, adaptability, takeaway management, strategic planning,
menu diversification, and technology integration. Additionally, four themes—reliance, task division, deference,
and responsibility—underscore the influential role of family members in decision-making. The study reveals that
the family unit is not only a support system but also a driving force behind innovation and strategic responses.
These findings enhance the understanding of how MFFBs, supported by strong family ties, demonstrate resilience
and adaptability in navigating the challenges posed by the pandemic, offering insights into the critical role of
familial involvement in MSME sustainability.

Keyword: Business challenges, business strategies, COVID-19, family role, micro-family food business.

INTRODUCTION

The global impact of the Coronavirus Disease (COVID-19) pandemic has affected various
economic sectors, including the service sector, which contributes significantly to Malaysia's economy
at 57.7%. The food and beverage (F&B) industry, integral to the economy, encountered unprecedented
challenges during the pandemic, leading to closures of most food establishments during the Movement
Control Order (MCO) in March 2020. This phenomenon not only impacted the overall economy but
also affected small and medium-sized businesses (SMEs) globally, including the United States,
Germany, Japan, Turkey, and Malaysia [1, 2]. In Malaysia, where micro-enterprises constitute 76.5%
of all small and medium enterprise (SMEs), a significant portion of businesses, encountered challenges
related to growth, succession, and continuity. Family businesses, facing unique concerns in leadership
and long-term objectives, particularly in the hospitality and tourism industries, were susceptible to
crises. The COVID-19 pandemic exacerbated vulnerabilities for micro-enterprises, leading to issues
such as declining demand, financial losses, high employee turnover, and closure risks [3, 4].

In this context, micro-family food businesses (MFFBs) grapple with an existential dilemma,
necessitating an in-depth exploration of their challenges, survival strategies, and the role of family
dynamics. The research objective is to comprehensively understand these facets, offering insights to
enhance MFFBs' resilience during crises and contribute to existing literature. Recognizing the need for
more post-COVID-19 research, this study delves into challenges faced by micro-foodservice businesses
in Selangor [5]. The study aims to comprehensively explore challenges, survival strategies, and the role
of family dynamics in micro-family food businesses during the COVID-19 crisis, filling gaps in
understanding the strategic practices used by MFFB owners in Malaysia. Despite attention to success
criteria for small businesses, there is a notable lack of research on how SMEs, particularly family-owned
businesses, navigate crises like the COVID-19 pandemic [6, 7].

The research provides insights into MFFBs' survival plans, contributing to our understanding
of their role in the industry and economy. Identifying a playbook for MFFBs to develop operational
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strategies during global economic crises lays the foundation for future research in the foodservice
domain. Furthermore, it offers valuable insights for MFFB owners in addressing pandemic challenges,
emphasizing the role of "family" and the potential influence of technology and innovation to remain
competitive beyond the COVID-19 crisis. The subsequent sections detail the research methodology,
findings, and identified themes. The paper concludes by summarizing the study findings,
acknowledging limitations, and proposing future research directions.

MATERIAL AND METHOD

This study employed a basic qualitative research approach to gather information regarding
survival strategies and family roles of micro-family food businesses, aiming to restore their business
direction. Qualitative research, employing interviews, is suitable for extracting in-depth perspectives
[8]. Additionally, it is intriguing for researchers exploring how individuals perceive, construct their
worldview, and attribute significance to their experiences. Consequently, this research design presents
an excellent opportunity for the researcher to collect precise data regarding MFFB owners' beliefs and
motivations for sustaining their business operations during the COVID-19 crisis with an in-depth one-
on-one interview.

The purposive sampling technique was employed to delve deeply into the phenomenon,
selecting MFFB owners based on specific criteria for information-rich examples of successful business
strategies [9]. The study focused on the most developed areas of Malaysia, particularly Selangor on the
west coast of Peninsular Malaysia, mainly in the Klang Valley region. The participants were selected
based on the criteria: (1) having over five years of business experience, (2) family ownership or familial
connections (spouse, siblings, or relatives), (3) operating within a food premise, and (4) being situated
within the Klang Valley region of Selangor.

In the qualitative research methodology, in-depth interviews were conducted as the primary
data collection method [10]. The MFFB owners were chosen as participants that suited with the study's
scope. By using ten open-ended semi-structured questions, the researcher extracted responses from
participants. Follow-up questions were employed for clarification. For data analysis, six-phase thematic
analysis was employed, which includes familiarisation, initial code generation, theme search, theme
review, theme definition, and report production, were applied to categorise data based on participants'
responses [11].

RESULTS AND DISCUSSION

In qualitative research, interviews conclude upon sufficient data collection. Despite arguments
favouring a justifiable sample size of one, qualitative researchers typically choose a range of 3 to 50
individuals to account for potential data fluctuations [12]. The researcher adhered to the saturation
principle, stating that no new codes emerged in the sixth interview. From the interviews, researchers
analysed the transcripts resulting 15 emerging themes and categorised into 3 groups that aligned with
the study objectives. The first 4 themes identified the challenges faced by the MFFB owners due to
COVID-19, namely drop in revenue, instable financial, business closure and issues of employee. The
next 7 themes developed for the strategies adopted, which are benevolence, food quality, changes of
business operation, takeaway orders, effective market research, menu variety and technology adoption.
Another 4 themes interpreted the roles of family in MFFB; reliance, dividing tasks, deference and
responsibility.

Based on the findings, all participants agreed that they are facing challenges such as sales
decline, financial instability, potential closure, and employee issues, experienced these issues during
the COVID-19 pandemic. Prolonged lockdowns, as noted by [3], had severe consequences for corporate
survival, intensifying financial instability in the foodservice sector. The concerns about business
survival, potentially leading to closures, participants expressed their fears of permanent closure during
the second wave of COVID-19. The economic impact of COVID-19 in 2020 distressingly affected
micro and small businesses in the F&B sector [5]. Closure of businesses resulted in substantial job
losses, in line with studies by [13].

However, the MFFB owners employed strategies crucial for business sustainability despite the
difficulties. The acts of benevolence towards customers, emphasizing kindness, were the key in business
according to [14]. Prioritizing food quality, despite pandemic-induced price hikes is important to meet
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the customer preferences and safety concerns, as noted by [15]. Entrepreneurial adaptability was evident
as MFFB owners shifted concepts, introducing innovations like online-ready-to-eat meals [16].
Emphasizing takeaways and home delivery reflected the resilience of smaller foodservice enterprises
during crises, ensuring business continuity during different MCO phases [3]. Technology adoption,
including online platforms and contactless payment facilitates the safe and convenient transactions [13].

On the other hand, the study revealed that MFFB owners prioritise supporting family members
as the basic needs and the motivational role of family support. Parents' role as essential models and
support systems, motivating entrepreneurs. Effective task division, predominantly by parents, sustained
MFFBs, correlating with positive business performance [17]. Emphasizing respect among family
members, participants stressed the need for a balanced approach to family and professional
responsibilities. [18] highlighted the importance of distinguishing these roles to manage stress. Trust
and commitment within family roles had implications for business sustainability, emphasising a proper
business management [19]. Concerns over future leadership transitions, focusing on reputation and
legacy were acknowledged, with participants preferring family involvement due to trust, dependence,
and shared responsibility [14].

CONCLUSION

This study provides valuable insights for MFFBs to systematically handle and respond to future
crises, contributing to continuous thriving from the insights and perceptions from MFFB owners about
their challenges during COVID-19, adopted survival strategies, and the family's crucial roles in the
business. Addressing a gap in existing literature, this study offers practical guidelines and survival
strategies tailored specifically for MFFBs. The highlighted strategies are particularly beneficial for
MFFB owners, providing practical applications for long-term feasibility and continuity. The identified
playbook from this study serves as a guide for MFFB owners in implementing business operations
strategies amid future global economic crises, contributing to a deeper understanding of the family's
role in managing business strategies within the food industry. Future studies in related sectors are
recommended to assess the instrument's applicability more broadly. This research could broaden its
scope by examining the supply chain dynamics of MFFBs, emphasizing how disruptions and
adaptations in the supply chain impact their operational strategies, family roles, and overall resilience
in times of crises.
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ABSTRACT

To support sustainable tourism practices in the Malaysian tourism context, this study is regarded as an exploratory
study that focuses on the development of cultural tourism in the Mah Meri Community, which includes both
tangible and intangible cultural heritage. The focus is on the identity, preservation of the cultural heritage, and
promotion of cultural products of the Mah Meri Community, a local Orang Asli community on Carey Island in
Selangor, Malaysia. The research's overarching goal is to investigate the factors in the preservation of the cultural
features of the Mah Meri Community as a tourism product that can help in promoting the destinations to other
people from different backgrounds, races, destinations, and customs. The qualitative data collection helped the
researcher to holistically understand the community's cultural identity, characteristics, and resources in the form
of cultural tourism products. However, the local community believes that their identity as a potential tourist draw
is increasingly threatened due to a lack of natural resources and the government's attention.

Keywords: Indigenous people, Mah Meri Community, preservation, cultural heritage, identity

INTRODUCTION

The indigenous community in Malaysia represents around 12% of the Malaysian population,
and most of them reside in East Malaysia while the remaining are residing in Peninsular Malaysia. The
indigenous community in Peninsular Malaysia are relatively small, representing only 0.5% (178,000)
of the entire population of Malaysia. They can be categorized into three groups namely 1) Semang
(Negrito), 2) Senoi and 3) Proto Malay (Aboriginal Malay). Each group has a different language, beliefs,
living style, culture and ethnic. The geographical location also differentiates the indigenous people. For
instance, those who reside near the coastal area are fishermen while those residing away from the coastal
area are mainly farmers. [1,2,3]

Indigenous communities have rich culture and arts especially their wood carving. In general,
indigenous communities are poor and it is one of the biggest challenges for the government to assist
them. The study’s goal is to disclose how to create a preservation strategy for threatened cultures,
especially for Indigenous cultures that may soon disappear from the world. [4,5]

Mah Meri Community and Tourism

Orang Asli is classified into three major groups: the Negrito, the Senoi, and the Proto Malay,
who differ in language, lifestyle, homes, facial traits, and skin colour. The Negrito tribes include Kensu,
Kintak, Jahai, Mendriq, Bateq, and Lanah. The tributes of Senoi are Temlar, Semai, Semoq Beri, Che
Wong, Jah Hut, and Mah Meri. Temuan, Semelai, Jakun, Orang Kanaq, Orang Kuala, and Orang Seletar
are the Proto Malay tribes. They are one of the Malaysian government's 18 Orang Asli groups. They
belong to the Senoi subgroup.

The Mah Meri tribe is mostly concentrated along the coast of South Selangor, from Sungai
Pelek to Pulau Carey. There is at least one Mah Meri community on the opposite side of the Klang
River. Their forefathers are said to be linked with the entrance of Austro-Asian migrants involved with
the introduction of fire-cutting agriculture and rice on the Malay Peninsula. Some Mah Meri and Senoi
have intermarried with local Negrito tribes as a result of cultural interactions and trade. Most of the
Mah Meri resides in tiny villages (kampungs) on the outskirts of neighbouring towns and on Pulau
Carey, which contains five independent Mah Meri communities. [6,7,8]
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Pulau Carey is in the Malaysian state of Selangor. The place is well-known for its two distinct
features. The first is a thriving fish sector, and the second is an indigenous group known as the Mah
Meri people, who are renowned for producing some of the world's best wooden masks in terms of
cultural value. They are originally known as the Besisi, which means people with fish scales. The Mah
Meri community/people is an ethnic group from Peninsular Malaysia's western region.

As time passes, the Mah Meri people become a tourist attraction for others. More and more
tourists are flocking there to experience their way of life and learn more about the culture of Pulau
Carey. Mah Meri is a highly prominent race in Malaysia; they represent a type of Malaysian culture,
particularly in terms of Orang Asli (indigenous people). Many researchers and authors travel to Pulau
Carey to experience and study their way of life. Even though Pulau Carey is not as well-known as
Redang and Tioman Islands, Mah Meri's culture has aided the growth of cultural tourism on the island.
Because of their mastery of traditional wood carving, the Mah Meri people of Pulau Carey are highly
renowned across the world. They have now integrated into contemporary life while simultaneously
working in adjacent plantations and farms. They do, however, preserve their distinct culture and way
of life.

Culture Heritage

Cultural heritage encompasses tangible and intangible assets passed down from one generation
to another within a group or community. It includes tangible culture, intangible culture, and natural
heritage. The Mah Meri tribe, for example, is known for their arts, language, tradition, ritual, and dance.
Handicrafts, such as leaf origami, masks, and sculptures, are an important aspect of the global visitor
experience. The Jah Hut and Mah Meri tribes are known for their figure and mask carvings, which
showcase their artistic and abstract creativity. These sculptures reflect their life and are often used in
ceremonial dances to worship their ancestors' spirits, known as "Moyang." The carvings are influenced
by their spiritual beliefs and are often sold to foreigners and collectors. The Mah Meri people also use
ancestor spirits to cure issues and fight against evil spirits. These carvings are recognized by UNESCO
as part of the world's heritage and are sought after by international collectors. [9]

Mah Meri, a Malay Peninsula Austroasiatic language, is a member of the Southern Aslian
branch of the Aslian languages. It is a language spoken by 3,675 speakers in a coastal setting on the
shores of Negeri Sembilan and Selangor. Mah Meri is a forest dweller group with tribes and a language
like Proto-Malay. The language has 30 consonants and 9 vowels, with two voice registers: register 1
with shorter durations, a clearer voice, and a lower pitch, and register 2 with looser, longer, and higher
pitched vowels. However, the language is not written.[10]

The Mah Meri group has a unique method of healing disease through ritual, which is divided
into four stages: sembuang ritual, ancak, balai, and sampan. The first stage involves a bamboo tray
placed at the patient's foot, containing everyday necessities such as candles, rice, turmeric, coal, egg,
betel leaf, area nut, sugar, and salt. The shaman burns incense, sings incantations, and spreads 'pengebas’
on the patient's body to remove the diseases from within the body and transfer them to the sembuang ;
A 15 cm diameter Ancak, is stocked with everyday essentials and three pulai wood sculptures, Moyang
Subay, Moyang Jegus, and Moyang Langkay, who act as the "Guardian of Sickness." The Ancak is then
hanged from the tree where the patient is believed to have received the sickness.

Community participation is an essential feature of the Mah Meri culture, with members working
together to construct dwellings using traditional materials and methods. The Mah Meri has a long
history of singing, dance, and storytelling, which are transmitted through rituals and environmental
conservation initiatives. The community has recognized the importance of preserving their artistic and
performance traditions to increase national significance and gain government respect.

Preserving architectural legacy can reduce reliance on new materials for construction projects
and reduce the energy used in production. This, in turn, generates jobs and economic growth for citizens.
Preservation and restoration also generate skilled occupations, raising the value of surrounding
properties and promoting community growth.

Intangible cultural assets, such as performance and craft, are passed down orally from
generation to generation. The production of authentic traditional arts and crafts supports the indigenous
people's economic and cultural vitality. To prevent imitation, the World Intellectual Property
Organization (WIPO) recommends the introduction of domestic legislation.
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Historic preservation is a residential development that preserves the beauty and worth of
existing land. These buildings serve as architectural histories of who we are, reminding communities of
our progress and providing significance for both the present and the future.

RESEARCH METHODOLOGY

The interview was held at Kampung Sungai Bumbun, Carey Island. A total of 155 people had
been including villagers who live in Kampung Sungai Bumbun, Carey Island. The Malay language was
used. There were 2 categories of questions that had been asked. The first category was demographic. It
includes gender, age, religion, marital status, family size, educational level, income level, and
ownership. On the other hand, there were 3 categories that involve Cultural Programs and Initiatives
for Section B. It includes Educational Programs, Culture- Art, Language, Ritual and Dance, Community
Participation, Handicrafts, Mah Meri Cultural Village (MMCYV) as well as the Sustainability of
Indigenous Tourism. Challenges and Opportunities for Section C include Community Involvement,
Government Policy, and Tourism Development. Preservation of Indigenous Culture and Tradition
Through Tourism for Section D. The data had been analyzed using a program called. To respond to the
research topic and evaluate the hypotheses, the researcher performed descriptive analysis, Cronbach
alpha, and multiple linear regression. Researchers can generate descriptive statistics and do quantitative
data analysis using SPSS. The demographics of the samples had been fully summarized using
descriptive statistics. To quantify the internal consistency of a test or scale, the Cronbach alpha statistic
had been utilized. The associations between the variables and the various constructs had been examined
using multiple linear regression.

FINDINGS AND RESULTS

The Descriptive Analysis shows that tourism can attract many people to Mah Meri Cultural
Village, affecting the preservation of indigenous culture and customs. The village has been preserving
sculptures and masks since 1951, providing an example for young sculptors. Visitors, students, and
government officials visit weekly to learn about the village's culture and traditions.

The study supports the hypothesis that sustainability in indigenous tourism impacts the
preservation of indigenous culture and tradition. Respondents strongly agree that ancestral heritage
must be preserved for tourism, aiming for a better future and preserving mental and physical health.
Social sustainability involves equitably treating all people and providing essential services.

The Descriptive Analysis shows that community engagement significantly impacts indigenous
culture and tradition preservation through tourism. The literature study supports this hypothesis, stating
that the community acts as a symbolic key to sustainable tourism. Parents and elder generations continue
to teach their children and grandchildren, preserving their culture and heritage

The study supports the hypothesis that government policy influences the preservation of
indigenous culture and tradition through tourism. Most respondents agree that the tourism industry
protects the Mah Meri community's natural environment. Malaysia's policy efforts, including the Ninth
Malaysian Plan (2006-2010), promote tourism, craft sector growth, global market promotion, and
heritage preservation, recognizing cultural, artistic, and heritage-related enterprises as economic
expansion sources.

Tourism development in Mah Meri Community promotes positive environmental ethics,
significantly impacting indigenous culture and customs. This growth benefits the community through
cultural preservation, economic growth, and environmental protection. Fostering conservation efforts
can conserve Mah Meri's natural resources and habitat.

DISCUSSION

Tourism development on Carey Island, Malaysia, presents both obstacles and possibilities for
the Mah Meri people. Challenges include loss of cultural identity, environmental damage, and
economic inequity. The Mah Meri culture is distinct and precious, but growing exposure to visitors and
other influences may result in cultural uniformity and the loss of indigenous traditions and beliefs.
Increased tourism may result in environmental deterioration, such as abuse of natural resources,
pollution, and habitat damage.
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On the bright side, tourist growth can provide opportunities for the community, such as cultural
preservation, economic development, and environmental conservation. Cultural preservation can be
achieved by promoting Mah Meri culture and traditional customs and fostering cultural preservation
and education through introducing masks and carving art to other countries. Tourism can also be an
income source for the Mah Meri community, contributing to economic growth and poverty alleviation.
Environmental conservation can result in the protection of Mah Meri's natural resources and habitat by
raising awareness of environmental concerns and promoting sustainability.

CONCLUSION

Enlightening visitors about the indigenous culture fosters solidarity and pride, allowing the Mah
Meri people to retain their heritage through tourism. Tourism can be used to help preserve societies,
cultures and natural environments by educating visitors to increase their awareness and appreciation for
what makes a place special. In addition, tourism revenues, for example from entrance fee, donation and
others, can be used to help finance preservation efforts.
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ABSTRACT

The street market, including the night and farmers’ market, is considered as a less formalized economic activity
that operates as part of the coping strategies in communities caught by the domestic response to changes in the
global economy. While it is considered as the bottom of the retail pyramid, studies on street markets have found
quite a substantial number of advantages that strengthen human and social interactions. Low prices and the
possibility of finding deals, and a melting pot for people’s diversity and culture have become the street market
essence. However, the liberation of sub-scale retail sector has somehow affected the consumer’s acceptance of
the market. Low prices and better-quality products are the retailers’ competitive advantages, while cleanliness,
prices do not standardize, and poor services are tarnishing the market’s image. Therefore, it raises the question of
how the street markets can regain their competitive advantage and survive in the industry, given the intense
competition from the retailers. Malaysian NKEA was introduced to create a balance in equipping the street
markets with the modernize transformation in its distribution and operation. In addition, recently TN50 was also
launched to further transform and modernize the street market image. However, the action and the development
related to the achievement are yet to be well strategized. Hence, it is critical to rebrand the street market into a
modern and informative culture. To address the issue, we propose to develop a street market app that will boost
users’ experience and later improve their acceptance by using the design driven approach. As IT has become the
lifestyle, it is vital that street markets remain savvy, even in digital form, and responsive to consumers’ needs.
Keywords: street market, rebranding, open-air market, competitive advantage, retail market

INTRODUCTION

Street markets, influenced by informal work and urban landscape, have expanded in Malaysia
since the medieval period (Sinha & Choudhury, 2023). They attract tourists and are a cultural attraction
due to their high value. Governments support microenterprises by establishing policies, regulations, and
financial assistance (Wang & Xu, 2021). Street markets offer a variety of products, including
accessories, food, and delicacies, at good bargaining prices. The concept of street markets in Malaysia
is synonymous with lifestyle and culture, with local authentic food offerings in every city and village
(Yuen May et al., 2021).

During Ramadhan, street markets in Malaysia offer a unique experience for food vendors,
known as bazaar Ramadhan. However, the operation of these markets is challenging and requires
extensive labor tasks. Vendors must prepare tents, set up electrical supplies, and pay a specific plot
number based on space availability and product type. Local councils monitor licensing and activities.
Street market food vending is common in Shah Alam, the capital city of Selangor, where food trucks
replace traditional desk operations. The internet has also revolutionized food delivery, making it
challenging for food vendors to succeed (Hassoun et al., 2023). The research aims to assess how
individual, organizational, and environmental factors interact to affect the success of food street market
vendors in today’s digital lifestyle.

Problem Statement

Malaysia, a vibrant tapestry of cultures and traditions, has long been synonymous with its
bustling street markets, The street markets in Malaysia are not just places to shop for aromatic spices to
the colorful display of local crafts and many other products or services offered, but also a cornerstone
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of its informal economy (Squarzon, 2020). Traditional street markets in Malaysia are struggling to
maintain their vitality and relevance in the face of rising competition, outdated practices, and a changing
consumer landscape.

Competition from Formal Retailers

The most immediate threat comes from the relentless expansion of modern retail. Air-
conditioned supermarkets, sprawling hypermarkets, and sleek shopping malls offer a sterile but alluring
alternative to the often-chaotic street market. These establishments boast consistent pricing, predictable
hours, standardized quality, and comfortable shopping experience and environments. They also often
have sophisticated marketing strategies and loyalty programs that draw customers away from traditional
markets. The convenience and perceived higher quality make it difficult for street markets to compete,
especially with younger, more affordable consumers or customers (Sevtsuk, 2020).

Cleanliness and Hygiene Issues

One of the most persistent challenges for street markets in Malaysia and indeed many
developing nations, is the issue of cleanliness. Overflowing bins, unsanitary food handling practices,
and the present of pets can deter shoppers, particularly tourists and those comfortable to the hygiene
standards of modern retail outlets. While some markets have attempted to improve their sanitation, a
lack of consistent maintenance, adequate waste disposal facilities, and enforcement of regulations often
challenge these efforts (Nijhawan et al., 2023). This is not just an appealing issue, but also a significant
health concern.

Lack of Standardization and Regulation

Street market in Malaysia often operate in a largely decentralized manner unlike regulated retail
spaces. This leads to a lack of uniformity in pricing, product quality, and even the way businesses are
conducted. The absence of clear regulations and standardized operating procedures means that market
vendors often lack the necessary training in business management, food safety, and customer service
(Prevolsek et al., 2021). This inconsistency can make shopping at street markets unpredictable and at
times frustrating for customers.

Modernization Context

Malaysia’s vibrant street markets, known locally as ‘pasar malam’ and ‘pasar tani’ are integral
to the nation’s cultural and economic landscape. These bustling hubs offer affordable goods, local
flavours, and a social gathering point for communities. However, in an era of rapid modernization and
aspirations of Transformasi Nasional 50 (TN50), these traditional marketplaces face the challenge of
adaptation. While efforts have been made to modernize them, progress has been slow, leaving a gap
between the vision and reality. Malaysia’s national transformation plan spanning 2020 — 2050 (TN50),
aimed to build a future proof nation through sustainable and inclusive growth (Karim, 2021). Key
elements relevant to street market modernization include economic empowerment, technological
advancement, urban renewal and sustainability and community engagement. TN50 focused on
empowering small businesses and fostering entrepreneurship, which directly applies to street vendors.
Initiatives should aim to improve their income and business practices. Embracing digital platforms, e-
commerce, and financial technology was a core aspect of TN50. This is relevant to enhancing payment
systems, online marketing, and inventory management for street vendors. TN50 emphasized the
development of livable and sustainable cities. This necessitates improving the infrastructure and
hygiene of street markets, aligning them with urban development goals. Furthermore, TN50 stressed
inclusive participation and preserving cultural heritage. Street markets, as community hubs, need to be
modernized in a way that respects their cultural significance and involves the local communities.

Research Objectives

This study explores rebranding strategies through a design-driven approach. This involves
looking at everything from physical infrastructure to brand identity. The rebranding elements include
modernizing stalls, branding and signage, creating a thematic experience and improved infrastructure.
Redesigning more aesthetically pleasing stalls improves the market’s visual appeal and creates a more
organized layout. This will lead to clearer and attractive signage to enhance navigation and
communicate the unique offerings of each vendor. Besides, vendors should adopt themes or highlight
specific local craft or food items to create a more immersive experience. Moreover, for infrastructure,
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vendors should also upgrade their lighting, sanitation facilities, and waste management systems that
will contribute to a more comfortable and hygienic environment. Digital solutions such as online
presence using online platforms or social media profiles can expand reach and visibility. E-commerce
options offer online ordering and delivery services that can attract a wider customer base. E-wallet and
other forms of digital payment can create a seamless and convenient transaction process. In the era of
data-driven applications, it will help to provide valuable insights into customer preferences and help
vendors make informed business decisions.

A proposed mobile application has the potential to be a catalyst for significant transformation.
It will serve as a connection between vendors and customers and streamlining various aspects of market
operations. Providing tools for inventory management, digital payments, and access to market data,
enabling better decision making and financial planning for the street market stakeholders. Besides, the
apps can offer a seamless browsing experience, highlighting unique products, and fostering
transparency in pricing and quality. Moreover, it will facilitate efficient logistics by reducing waste and
promoting local, eco-friendly products.

RELATED WORK

Malaysia’s MSMEs contribute to national economic development by creating jobs,
strengthening community ties, attracting expertise, and promoting stability. Street markets, a Southeast
Asian lifestyle trademark, offer unique experiences and serve as business incubators for aspiring
entrepreneurs (Lim, 2021). However, the city’s authority is dissatisfied with the number of foreign
traders, leading to a rebranding, uniform aprons, and a new zoning system. The emphasis on cleanliness
and rubbish bin placements further enhances the industry’s success.

Street markets, including night markets, flea markets, and farmers’ markets, are less formalized
economic activities that strengthen human and social interactions (Chen & Liu, 2019). They offer low
prices, deals, and a melting pot for people’s diversity and culture. Famous street and night markets
include Chatuchak Weekend Market in Bangkok, Souks of Marrakesh in Marrakesh, Shilin Night
Market in Taipei, and La Boqueria in Barcelona. Information technology is crucial for business
sustainability and user experience enhancement (Gil-Gomez et al., 2020).

Street markets, the vibrant arteries of urban life, pulse with a unique energy. In Malaysia, these
markets are more than just places to buy goods, they ae cultural hubs, economic drivers, and social
gathering spots. Malaysia street markets serve as vital engines for microentrepreneurs to test their
products and reach their target audiences (Krishnan et al., 2020). Furthermore, they embody cultural
traditions, passing down culinary secrets, craft techniques, and community bonds through generations.

The sustained success of Malaysia street markets pivots on the involved interaction between
individual vendors and supportive government policies. Well-designed policies can empower vendors
with access to loans, business training and infrastructure improvements, ultimately boosting their sales
and ensuring the longevity of these markets (Taylor et al., 2022). This includes access to proper waste
disposal systems, reliable electrical connections, and shaded spaces to enhance the overall shopping
experience for customers.

However, while the economic and cultural contributions of street markets in Malysia are well-
documented, existing research often falls short in addressing the challenges they face in a rapidly
evolving environment. Furthermore, research often lacks critical analysis of the limitation inherent in
past studies related to lack of diversity in the perspectives considered such as online ordering and
delivery services for street market vendors.

MATERIAL AND METHOD

Action Research (AR) method was employed to answer the research objectives of the study.
This research method is well suited in the area of information systems development. AR is a
combination of action and research and committed to the production of new knowledge by seeking
solutions or improvements to real life practical situations (McKay and Marshall, 2001). There are two
stages involves in this proposed study namely diagnostic stage and therapeutic stage (Baskerville and
Myers, 2004). The first stage involves a collaborative analysis of the problems by the researchers and
the subjects of the research (local authority, customers and business operators). Semi structured
interview and Focus Group Discussions (FGD were conducted to determine the problems and issues
related to the study from the perspectives of participants.
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Population and sample
A set of criteria was established to guide the researchers during the selection process to ensure
that those involved in the mini focus group study can represent the population. The criteria include (1)
the vendors are considered successful in their business with more than one year experience; (2) they
represent food vendors of street market in the local area; and (3) they have received various types of
aid form certain agencies to run their business and sustain in the street market.
Table 1: Respondents’ Profile

Variables Description Frequency Percentage
Products Food 6 60.0
Beverages 2 40.0
Age 31-40 years old 3 37.5
41-50 years old 2 25.0
51-60 years old 2 25.0
61-70 years old 1 12.5
Marital Status Single 0 0.0
Married 8 100.0
Business Experience Less than 5 years 0 28.0
5-10 years 6 75.0
More than 10 years 2 25.0
Monthly Sales Less than RM2500 3 37.5
RM2500 - RM9000 3 37.5
RM9001 - RM31000 2 25.0
Costs of Operation Less than RM1000 2 25
RM1000 - RM3000 3 37.5
RM3001 - RM 12000 3 37.5
Gross Monthly Income Less than RM1800 2 25.0
RM1800 - RM3800 3 37.5
RM3801 - RM20000 2 25.0
More than RM20000 1 12.5
Monthly Expenses Less than RM700 2 25.0
RM700 - RM2000 2 25.0
RM2001 - RM3800 1 12.5
More than RM3800 3 37.5
Number of Employee 0 employee 0 0.0
1 employee 2 25.0
2 employees 4 50.0
3 employees 1 12.5
4 employees 1 12.5

RESULTS AND DISCUSSION

As stated in Figure 1, the main factors contributing to the success of street market food vendors
are dominated by individual factors either within control or beyond control. The first factor that is
important to assist street market food and beverages vendors in achieving their business success is an
individual factor mainly focusing on attitude. Attitude can be in the form of hardworking, smile, deep
interest, survival instinct, focus and mentality. According to Correia & Kozak (2016), attitudes are also
related to values, beliefs intentions, and behaviours, as in the case of counterfeiters. They did research
focuses on personal attitudes, and as such the model presented hypothesizes that attitude towards street
markets influences tourists’ satisfaction and their intentions regarding repeat visitation or
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recommending the experience of shopping in street markets to others. A study done by Trafialek et al.
(2017) revealed that vendors had poor attitude levels. Thus, it is important to ensure the attitudes of
vendors are the major factor contributing to business success. The finding is consistent with Soon (2019)
stated that a number of factors could affect the ranking results inclusive of food handlers’ knowledge
and attitude, food safety training and education, and consumer’s demands. Why is this individual factor
important? The answer lies in the nature of business itself. It is possible that street food vendors were
aware of the food safety news and consumers demand stricter food safety inspections from the local
authorities. The unfortunate incident may have increased food handlers’ awareness and attitudes
towards food hygiene and safety (Soon, 2019). Several studies have been conducted to measure the
level of vendors attitude towards food businesses such as in Turkey (Trafialek et al., 2017), Uganda and
Kenya ((Muyanja, Nayiga, Brenda, & Nasinyama, 2011).

Skills that can be divided into communication and digital marketing skills is the second critical
factor perceived by the food vendors of street market in Malaysia that contribute to business success. A
study by Gatere (2016), through training women street vendors have acquired the relevant business
management skills. They found that women lacked simple entrepreneurial skills such as auditing,
accounting, marketing, planning and public relations. As a result, the respective institutions should
organize training forums for women street vendors aiming at equipping them with the right credit and
business management skills. Another study by Pletnev and Barkhatov (2016) found that all seven
factors selected for the survey appeared to be quite important: financial resources, technological
resources, entrepreneurial skills, government support, marketing strategy, business planning quality,
and access to information contribute the business success factors for small-medium enterprises (SMEs)
in the national economy of Pakistan. Therefore, entrepreneurial skills is important and considered as
the skills that are pre-requisite for effective business operation guaranteeing some positive outcome
(Gatere, 2016).

Operation such as running business every day, joint event, early preparation and enough
workforce ranked as the second success factor in which categorized as important and within control of
organizational factor. Another organization factor in the same category includes information
management (brainstorming, cooperation, financial management, marketing techniques and prices
comparison), machinery and other facilities for easy food and beverages management and resources
available. This finding is supported by a study done by Lee et al., (2011) introducing a multilevel
perspective of individual and organizational factors influencing business creation intentions. The
findings of this study offer a number of opportunities for future research to advance our knowledge of
the individual and organizational factors that predict IT professionals’ intentions to start businesses.
Aware of the business environment, transportation, location, technology and networking ranked as the
third important factor contributing to the business success grouped under environmental factor. This
finding was also reported by (Fernando, Chiappetta Jabbour, & Wah, 2019) who also found that
environmental factors play an important role in chievingg business success.

Government support, which include the finance (repayment, funding and loans) and courses
provided ranked as the fourth factor contributing to the business success. The findings is consistent with
Long, Looijen and Blok (2018) and Muyanja et. al,, (2011) which reported that support from
government is crucial in sustaining business model innovation and economic effect. Financing can be
in the form of low-interest loans, government grants, financial incentives, financial support from
agencies such as TEKUN, MARA and other financial grants available in the country. Every business
requires funding in terms of capital, premise, staffing, system and infrastructure investment to start off
and to expand their business. Most private financial institutions rely on track records to award loans to
businesses but for a new business venture, not having a favorable track record to award loans. For
courses, encouragement by the government through local community programmes such as DuitNow,
eRezeki and eUsahawan in Malaysia supported by MDEC for example can open up the opportunity for
street market vendors in getting more demand via online platform for the food and beverages and at the
same time increase their revenues.

Malaysian Street Market Survival

Malaysian street market survives as they preserve tradition crafts, culinary practices and social
interactions that are vital to Malaysia’s cultural identity and hub. Moreover, street markets in Malaysia
provide livelihoods for countless individuals and families that often serving as entry points to
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entrepreneurship for marginalized communities. Besides, the street market also draws for visitors eager
to experience the authentic flavors and atmosphere of Malaysia. They foster community bonds and offer
a space for social interaction that is gradually disappearing in modern urban life.

Several initiatives have been launched to modernize the Malaysian street markets attempting to
align with TN50 involving the upgrades of infrastructure. Some markets have received basic
infrastructure improvements like covered stalls, proper drainage, and waste management systems. This
aims to create a more conducive and hygienic environment. More efforts have been made to encourage
the use of e-wallets and other digital payment methods, reducing reliance on cash and promoting
financial inclusivity. Workshops and training sessions have been introduced to equip vendors with basic
business skills, hygiene practices and digital literacy. Some initiatives have focused on creating online
platforms for vendors to sell their products, expanding their reach beyond the physical market. Besides,
more organized market management effort has been madding to formalize market operations, introduce
licensing systems, and establish better management practices.

Even though many initiatives have been considered and launched, modernization of Malaysian
street markets has not reached its full potential several factors contribute to this slow progress includes
lack of comprehensive integration, limited funding and resources, resistance to change, inadequate
digital infrastructure and weak community engagement. A comprehensive plan with clear goals,
timelines and assigned responsibilities across government agencies is crucial. Funds should be allocated
not just for infrastructure but also for vendor training, digital literacy programs, sustainable waste
management and community engagement for long-term impact.
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Figure 1: Summary of business success factors as perceived by the respondents.

Malaysian Street Market Unique Context

Rapid Urbanization

The rapid growth of Malaysian cities has led to the displacement of traditional markets, often
replaced by high-rise buildings and commercial developments. This reduces the physical space
available for markets and disrupts the established ecosystem of vendors and customers.

Cultural Shift

Malaysia’s growing middle class is increasingly influenced by Western consumer culture, often
favouring the convenience and perceived modernity of formal retail over the traditional experience of

street markets.

Government Policies

While the government has, at times, made efforts to support local markets, a lack of consistent,
targeted policies and enforcement often challenge these initiatives. A focus on attracting foreign
investors and promoting large scale retail has in many ways, inadvertently downgraded traditional street

markets.
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Sustainable Future of Street Markets via Digital Solutions

Malaysia’s street market can retain their cultural significance while adapting to the demands of
a modern world. The integration of policies that support the modernization of street markets by invest
in infrastructure upgrades and digital integration tools help to attract wider audiences.

CONCLUSION

Taken as a whole, the findings are consistent with (Lee et al., 2011) assertion that individual-
level factors predict the processes of new venture development. This study is meant to explore the
factors that contribute to business success based on the mini focus group study approach. The findings
discovered that individual factors are the most important factors followed by organization factors as the
second important factor and government supports and environment factors respectively. This
exploratory research aimed at gaining insights into the motivations of selected food street market
vendors in Malaysia, their perceptions about the success factors. The future of Malaysian street markets
is not predetermined. With strategic interventions and support, the street market can not only survive
but thrive. Government should invest in targeting funding for improved infrastructure, sanitation
facilities, and vendor training programs. Vendors also need to take the initiative to join business
mentorship and training in modern business practices that will also lead to access to microloans.
Without consumers or customers, businesses would not survive. Community involvement and
engagement is important in the planning and management of markets, ensuring the street market
remains relevant and reflective of local needs. All vendors also should embrace innovative technologies
that provide solutions such as online platforms for market vendors and digital payment systems.
Moreover, focusing on the unique cultural aspects of each market to attract tourists seeking authentic
experience. Malaysia should ensure that all stakeholders continue to play a vital role in the nation’s
vibrant and diverse landscape. It is not just about saving a retail format but about safeguarding a vital
part of Malaysia’s heritage and collective identity.
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ABSTRACT

Identifying and prioritizing internal and external barriers to supply chain management (SCM) is crucial,
especially in a developing country context like Malaysia, where challenges often stem from limited awareness
and unclear objectives within the supply chain network. This study thus aims to compare the ranking of various
demographic groups in relation to the internal and external barriers experienced by Malaysian manufacturing
companies, a topic that has received minimal attention. The identified lists of internal and external barriers are
prioritised using the Analytic Hierarchy Process (AHP) from ten respondents with wide-ranging experience in
SCM. The ranking of the respondents from different races, age groups, education levels, employment types, work
experience, and designations suggests significant variations between these groups in terms of the ranking of
internal and external barriers. The findings of this research provide significant information to company managers
who desire to implement SCM in a multi-cultural setting such as Malaysia. The onus is on these managers to be
cautious in developing a strategic plan for its effective SCM implementation and also in designing programs to
overcome SCM obstacles.

Keywords: internal barriers, external barriers, supply chain management, Analytic Hierarchy Process,
demographic perspectives

INTRODUCTION

The concept of Supply Chain Management (SCM) combines the forward flow of materials and
the backward flow of information (Monzouri, Ab Rahman, & Arshad, 2011). It is also typified by such
activities as the flow of materials, information, products, and funds from supplier to manufacturer, to
distributer, to retailer, and ultimately to the end users (Ferguson, 2000; Ali et al., 2012). Smooth
implementation of SCM is required to ensure that the production process is effective, and this has
provided the impetus for organisations to invest more in their Supply Chain (SC) (Manzouri et al., 2010;
Mentzer, 2000). The many benefits of SCM include a reduction in inventory, improved sharing of
information, increased mutual trust among supply chain partners, reduction of product life cycle, and
increased customer satisfaction (Lee et al., 2011; Lee et al., 2014). Yet SCM implementation can be
challenging and costly (Huo et al., 2017; Gorane & Kant, 2015; Monzouri, 2011; Manzouri, 2010;
Meehan, & Muir, 2008). To fully achieve the benefits of SCM, organisations have to address these
challenges and overcome both intra and inter organisational barriers that are often encountered (Gorane
& Kant, 2015).

Intra-organisational SCM barriers are internal challenges such as lack of top management
support, employee empowerment and training, financial resources, information technology and
infrastructure. Conversely, inter organisational are external barriers ranging from an unwillingness to
share critical information, lack of collaboration between SC partners, lack of information sharing, and
mistrust among SC partners (Adhikari, 2010; Subrahmanya & Rajashekhar, 2009; Asad Sadi, & Al-
Dubaisi, 2008). Most of the SCM literature to date has identified and provided useful explications of
SCM barriers, but currently, limited studies have been carried out to rank or prioritised the barriers
(Islam, & Anis, 2018). Specifically, very little is known about prioritising the barriers based on different
demographic perspectives in a Malaysian context and identifying the most urgent barriers to be
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addressed. This paper studies Malaysian manufacturing companies and specifically attempts to rank
and prioritise the barriers to SCM implementation according to different demographic perspectives. The
well-known decision-making tool, the Analytic Hierarchy Process (AHP), is used for this purpose.

Supply Chain Management

In order to allow a detailed analysis of SCM implementation, Palmer and Shah (2016).
developed a comprehensive framework for SCM implementation that breaks down the process into four
stages, as illustrated in Figure 1. The diagram shows that SCM implementation comprises strategic
management initiatives and the factors that drive its implementation, such as customer demand,
competition, economics and technology, performance outcomes, and the barriers disrupting the
implementation of SCM. These barriers include a lack of top management support, unwillingness to
share information, and reluctance to share risks among SC partners.

Bridges to Effective SCM
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Process Change

SC Collaboration

Systems

Performance
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0 Cross-functional Conflicts and “Turf” Protecton
O Inconsistent/lnadequate Performance Measures
O Resistance to Change
0 Lack of Training for New Mindsets and Skills

L

Figure 1: A framework for SCM implementation (Palmer & Shah, 2016)

Barriers to SCM

This section will discuss the classification of the various internal and external barriers that
prevent companies from implementing effective SCM (Meehan & Muir, 2008). To achieve optimal
benefits, managers and business owners must understand and manage the barriers well so that the
obstacles can be accurately and timely resolved (Ravi, et al., 2005). Internal SCM barriers stem from
limited support from management, inadequate employee empowerment and training, insufficient funds,
and an inferior information technology base. Additionally, problems between organisations and partners
related to their refusal to share vital information, lack of trust and non-collaboration represent the
external barriers to SCM (Adhikari, 2010; Subrahmanya & Rajashekhar, 2009; Asad & Al-Dubaisi,
2008)).

In the Malaysian context, Islam and Anis (2018) have carried out the barriers to SCM
implementation in manufacturing companies. The barriers are shown in Table 1, in which the authors
have categorised the barriers into internal and external.

Table 1: Internal and External Barriers in Malaysian Manufacturing Companies

Internal Barriers External Barriers

e Untrained workers e Poor  communication  with
e Poor communication between suppliers

management and workers e Late delivery
e Poor quality control e Unavailability of necessary raw
e Machine breakdown materials
e Wrong forecasts e Fluctuation of product demand
e Poor delivery system e Unreliable suppliers
e Sloppy workers e Poor quality raw materials
e Inefficient layout of the factory e (Change in customer requirement
e No proper control of inventory e Raw materials price fluctuation
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e (Change of technology

Source: Islam and Anis (2018).
The present study will utilise the barriers discovered by Islam and Anis (2018) to produce a
ranking based on varying demographic perspectives.

METHOD

This study employed the quantitative approach. Firstly, the internal and external barriers were
identified through a literature review, specifically from Islam and Anis (2018). These barriers were then
brought to and validated by expert academics and the relevant manufacturing industry practitioners
involved in supply chain activities. Subsequently, these internal and external barriers were used to
design the Analytics Hierarchy Process (AHP) survey questionnaire. The AHP data was obtained via
structured interviews with five practitioners involved in supply chain activities and five expert
academics in the area of SCM. These academics and practitioners were selected through a purposive
sampling technique. The use of the purposive sampling technique is appropriate since the AHP requires
opinions from experts possessing the necessary information.

RESULTS AND DISCUSSION

Twelve respondents were contacted, and ten agreed to participate in the study (refer to Table
2). The majority, or 40 percent (4/10) of the respondents, are Malays as well as Indians, and 70 percent
(7/10) are aged 51 and above. Most of 90 percent (9/10) of the respondents are either Master’s degree
or Ph.D. holders. Five or 50 percent of the respondents are attached to private organisations and possess
10 to 15 years or more than 15 years of working experience. As to their designation, Table 2 shows that
50 percent (5/10) of the respondents are academics in universities as well as manufacturing industry
practitioners with practical experience in supply chain activities. It can be surmised that all the
respondents are credible and have sufficient expertise in organisational supply chain management.

Table 2: Demographic information of the respondents

Demographic Profile Frequency Percentage

Gender

e Male 9 90.00

e Female 1 10.00
Race

e Malay 4 40.00

e Chinese - -

e Indian 4 40.00

e Others 2 20.00
Age Group

e 2] -30 years - -
e 31 —40 years - -
e 41 —50 years 3 30.00

e 51 year and above 7 70.00
Educational level

e C(ertificate/Diploma 1 10.00
e Bachelors - -

e Master’s 5 50.00
e PhD 4 40.00
Type of employment
e Public sector 4 40.00
e Private sector 5 50.00
e Others 1 10.00

Working experience
e | —5years - -
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e 6—10 years - -
e 10— 15years 5 50.00
e 15 years and above 5 50.00
Designation
e Supply-chain manager 1 10.00
e Senior estate manager 1 10.00
e Business consultant and 2 20.00
® trainers
e Environment and safety 1 10.00
e consultant
e University 5 50.00
Professor/Associate
Professor

Based on data in Table 2, the study intends to investigate the ranking of internal and external
barriers assigned by different demographic groups, namely race, age, education level, employment type,
working experience, and designation.

Analysis Based on Different Demographic Groups

The findings are divided into two. Firstly, the ranking analysis is based on different
demographic groups, namely race, age, education level, employment type, working experience, and
designation. Secondly, the findings show the Rank Correlation Coefficient (RCC) results, evaluating
the similarity of rankings assigned by the seven identified demographic groups as suggested by (Ho,
2008). The ranking assigned by the six groups and their corresponding priority values for internal and
external barriers and the internal barrier and external barrier items are presented in Tables 3, 4, and 5,
respectively (refer to Appendix 1). Data in Table 3 illustrates that all demographic groups, namely race,
age, education level, employment type, working experience, and designation, show a fair amount of
consensus in the ranking of internal and external barriers.

Overall, most of the demographic groups ranked the external barriers as the most important
barriers compared to internal barriers, i.e.,1-2, respectively. Conversely, three demographic groups, i.e.,
race (others), education level (those with Master’s degrees), and working experience (those possessing
15 years and more working experience), ranked internal barriers as the most important barriers as
compared to external ones, i.e., 2-1. Tables 6, 7, and 8 (refer to Appendix 1) demonstrate the RCC in
measuring the similarities in ranking assigned by the six demographic groups. Table 6 reveals
significant similarities in the ranking of internal and external barriers by several demographic groups at
a 1 percent significant level; specifically, the ranking assigned by the Malays — Indians (race), 31 to 40
years old — 41 to 50 years old (age), Certificate/Diploma — Others (education level), Public — Private,
Public — Others, Private — Others (employment type) and Academic — Practitioner (designation).

Other demographic groups, on the other hand, showed a significantly different ranking for
internal and external barriers, for instance, the ranking assigned by demographic groups of races (Malay
— Others, Indian - Others), education level (Certificate/ Diploma — Master, Master — Others) and
experience (10 to 15 years — 15 years and above). The ranking assigned by each demographic group for
the internal barrier items is exhibited in Table 5. The following nine items were identified as the internal
barriers to manufacturing supply chain activities: 1) untrained workers, 2) poor communication between
management and workers, 3) poor quality control, 4) machine breakdowns, 5) inaccurate forecasts, 6)
poor delivery systems, 7) sloppy workers, 8) inefficient layout, and 9) poor inventory control.

Table 5 reveals that the priority values and ranking differ for various demographic groups.
Specifically, differences in the rankings were seen by demographic groups of races (Malay and Indian),
education level (those with Certificates/ Diplomas and Master’s degree as well as Certificates/
Diplomas and Other qualifications), the three employment types, i.e., Public, Private and Others and
interestingly, the ranking by Academics and Practitioners (designation). The differences in ranking
assigned by various demographic groups are supported by data in Table 8, which shows the RCC in
measuring the similarities in ranking assigned by the six demographic groups in the present study. There
are no significant similarities obtained between any demographic groups of races, age, education level,
employment type, working experience, or designation, demonstrating that the ranking assigned by each
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demographic group of races, age, education level, employment type, working experience, and
designation are distinct.

The ranking of items for external barriers, namely 1) poor communication with suppliers, 2)
late delivery, 3) unavailability of necessary raw materials, 4) fluctuation of product demand, 5)
unreliable suppliers, 6) poor quality raw materials, 7) change in customer requirements 8) raw materials
price fluctuation and 9) change in technology are presented in Table 5. Table 5 discloses that the ranking
for external barrier items is different according to all demographic groups. Notably, divergent rankings
were expressed by demographic groups of races (Indian and Others), education level (those who possess
Certificates/ Diplomas and Master’s degrees as well as Master’s and Other qualifications), years of
experience (those with 31 — 40 years and 41 to 50 years of working experience), employment type,
especially for those attached to Public and Other organisations.

The RCC for items of external barriers is shown in Table 8. It was found that none of the RCC
for the external barrier items was statistically significant for any combination of any demographic
groups. Each demographic group, i.e., race, age, education level, employment type, working experience,
and designation, has assigned different priorities for the external barrier items, indicating that each
demographic group held differing perspectives in ranking the external barrier items.

CONCLUSION

Limited empirical evidence is available on the barriers involved in SCM implementation in
Malaysian manufacturing companies (Subrahmanya & Rajashekhar, 2009). Studies investigating the
barriers to SCM implementation among related demographic groups involved in SCM implementation
are even fewer. This study provides useful information to manufacturing companies on barriers to SCM
implementation in a multi-cultural setting. This is carried out by obtaining the respondents’ ranking of
internal and external barriers to SCM implementation according to various demographic groups, i.c.,
race, age group, education level, employment type, work experience, and designation. The most striking
result is that the RCCs for internal and external barriers were perfectly correlated at a 1 percent
significant level.

In addition, most of the demographic groups assigned external barriers as most important
compared to internal barriers for successful SCM implementation in Malaysian manufacturing
companies. It is apparent that none of the RCCs were statistically significant for any combination of
demographic groups for the nine internal and external barrier items. This means each demographic
group, namely race, age, education level, employment type, work experience, and designation, has
different priorities for the nine items. This study contributes to the literature, for without understanding
these perspectives and evaluating their implications, SCM implementation in a specific multi-
demographic and multi-cultural scenario runs the risk of inefficient management and loss of value.
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APPENDIX

Appendix 1
Table 3: Priority value and ranking for internal and external barriers by various demographic groups
RACES AGE EDUCATION LEVELS
Barrie Malay Indian Others 31 -40 years | 41 — 50 years C::‘S:‘;cr::;e/ Master PhD
rs Normali | Ra | Normali | Ra | Normali | Ra | Normali | Ra | Normali | Ra | Normali Rank Normali | Ran | Normali | Ran
sed nk sed nk sed nk sed nk sed nk sed sed k sed k
Intern | 0.4860

al 2 0.3898 2 0.6910 1 0.476 2 0.4855 2 0.1667 2 0.6607 1 0.4720 2

EX;?m 05140 | 4 | 06102 | 1 | 03090 | 2 | 05240 | 1 | 05145 | 1 | 08333 | 1 | 03393 | 2 | 05280 | 1
TYPE OF EMPLOYMENT EXPERIENCE DESIGNATION

Barrie | Public sector | Private sector Others 10 — 15 years 15 3;ifjeand Academic Practitioners

rs Normalis | Ran | Normalis | Ran | Normalis | Ran | Normalis | Ran | Normalis | Ran | Normalis | Ran | Normalis | Ran

ed k ed k ed k ed k ed k ed k ed k
'”telma 0488 | 2 | 04202 | 2 0.2 2 | 04039 | 2 | 05764 | 1 | 04909 | 2 | 04889 | 2
EX;Gl’m 05114 | 1 | 05798 | 1 0.8 1 | 0591 | 1 | 04236 | 2 | 05091 | 1 | 05111 | 1
Table 4: Priority value and ranking for items of internal barrier by various demographic groups
RACES AGE
Barriers Mala Indian Others 31-40years | 41 -50years
Normali | Ran | Normalis | Ran | Normalis | Ran | Normali | Ran | Normalis | Ran
sed k ed k ed k sed k ed k
Untrained workers 0.1385 4 0.1060 4 0.1463 2 0.1219 3 0.1416 1
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Poor
communication 0.0537 9 0.2010 1 0.0647 8 0.1821 2 0.0774 9
mgt and workers
Poor quality 00631 | 8 | 01798 | 2 | 92943 | 1 | 02253 | 1 | 01141 | 5
control
Machine 00792 | 7 | 00634 | 9 | 00656 | 7 | 00462 | 9 | 00678 | 8
breakdowns
Wrong forecasts 0.1521 2 0.0723 7 0.0967 5 0.0825 6 0.1220 4
Z;Sigrie""ery 01456 | 2 | 01013 | 5 | 00457 | 9 | 00976 | 5 | 01044 | 6
Sloopy workers 0.1549 1 0.1081 3 0.1283 3 0.1129 4 0.1399 2
Inefficient layout 0.1071 5 0.0671 8 0.0841 6 0.0613 8 0.1033 7
No proper control | 1057 | 6 | 01009 | 6 | 01143 | 4 | 00704 | 7 | 01205 | 3
of inventory
EDUCATION LEVEL TYPE OF EMPLOYMENT
. Certlflcate/ Master PhD Public sector | Private sector Others
Barriers diploma
Normali Rank Normali | Ran | Normalis | Ran | Normali | Ran | Normalis | Ran | Normali | Ran

sed sed k ed k sed k ed k sed k
Untrained workers | 0.0494 6 0.1522 2 0.1438 3 0.2280 1 0.0995 6 0.0867 9
Poor
communication 0.0141 9 0.1729 1 0.0777 7 0.0812 6 0.1077 5 0.1183 4
mgt and workers
Cpgr?trnj“a“ty 00270 | 8 | 01227 | 4 | 01934 | 1 | 01286 | 4 | 01543 | 2 | 0.1004 | 6
Machine
breakdowns 0.0758 0.0641 9 0.0486 0.0446 9 0.0644 9 0.1113
Wrong forecasts 0.2489 0.0836 7 0.1016 0.0687 0.1549 0.1215
Poor delivery 03359 | 1 | 01097 | 5 | 00627 00774 | 7 | 01248 | 4 | 0.0984
system
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Sloopy workers 0.1371 3 0.1311 3 0.1102 4 0.1403 3 0.1268 3 0.0953 8
Inefficient layout 0.0739 5 0.0718 8 0.1098 5 0.0829 5 0.0826 8 0.1342 1
No proper control | o379 | 7 | 00920 0.1522 0.1483 00852 | 7 | 01339 | 2
of inventory
EXPERIENCES DESIGNATION
Barriers Mala Indian 31-40years | 41 -50 years
Normali | Ran | Normalis | Ran | Normali | Ran | Normalis | Ran
sed k ed k | sed k ed k
Untrained workers | 0.1219 3 0.1478 2 0.1809 1 0.1024 6
Poor
communication 0.1084 5 0.0988 6 0.0816 7 0.1276 4
mgt and workers
Poor quality
control 0.1881 1 0.1006 5 0.1346 3 0.1338 2
Machine
breakdowns 0.0588 9 0.0622 9 0.0586 9 0.0639 9
Wrong forecasts 0.1321 2 0.0853 7 0.0961 5 0.1271 5
Poor delivery
system 0.0877 8 0.1339 3 0.0773 8 0.1443 1
Sloopy workers 0.1089 4 0.1597 1 0.1279 4 0.1313 3
Inefficient layout 0.0935 7 0.0801 8 0.0942 6 0.0897 7
No proper control | 41007 | 6 | 01316 | 4 | 01488 | 2 | 00798 | 8
of inventory
Table 5: Priority value and ranking for external barriers items by various demographic groups
RACES AGE
Barriers Mala Indian Others 31-40years | 41 -50years
Normali | Ran | Normalis | Ran | Normalis | Ran | Normali | Ran | Normalis | Ran
sed k ed k ed k sed k ed k
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Splj’gglﬁaor?m“”'cat'on with 00550 | 8 | 01021 | 3 | 00650 | 7 | 0.0878 | 5 | 00749 | 7
Late delivery 0.0600 7 0.2696 1 0.0452 8 0.2644 1 0.0735 8
r‘ﬂ}gﬁgﬁggb"'ty ofnecessary raw | 4537 | 2 | 00652 | 7 | 00958 | 4 | 00480 | 9 | 0.1472 | 2
Fluctuations in product demand 0.0528 9 0.0627 8 0.0933 5 0.0696 7 0.0662 9
Unreliable suppliers 0.1484 3 0.0768 4 0.0340 9 0.0715 6 0.0991 6
Poor quality raw materials 0.2375 1 0.2012 2 0.1285 3 0.1713 2 0.2239 1
Change in customer 00854 | 5 | 00762 | 6 | 03098 | 1 | 01075 | 4 | 01148 | 3
requirements
Raw materials price fluctuations 0.1280 4 0.0564 9 0.0855 6 0.0647 8 0.1044 4
Change in technology 0.0792 6 0.0898 4 0.1430 2 0.1152 3 0.0960 5
EDUCATION LEVEL TYPE OF EMPLOYMENT
. Ce!'tlflcatel Master PhD Public sector | Private sector Others
Barriers diploma
Normali Rank Normali | Ran | Normalis | Ran | Normali | Ran | Normalis | Ran | Normali | Ran

sed sed K ed K sed K ed K sed K
Poor communication with
suppliers 0.0326 9 0.1053 4 0.0638 9 0.0532 9 0.0968 6 0.1609 2
Late delivery 0.0211 8 0.1814 2 0.0733 7 0.0687 8 0.1356 3 0.1326 3
Unavailability of necessary raw
materials 0.3607 1 0.0623 8 0.1327 4 0.1580 2 0.0981 5 0.0322 9
Fluctuation of product demand 0.0554 7 0.0572 9 0.0758 6 0.0698 7 0.0691 9 0.0449 8
Unreliable suppliers 0.0593 6 0.1278 3 0.0639 8 0.1153 3 0.0721 8 0.1216 4
Poor quality raw materials 0.0948 4 0.2406 1 0.1850 1 0.2216 1 0.1774 1 0.2584 1
Change in customer
requirements 0.1877 2 0.0701 7 0.1587 2 0.0876 6 0.1541 2 0.0886 5
Raw materials price fluctuations | 0.0831 5 0.0836 5 0.0979 5 0.1181 4 0.0750 7 0.0841 6
Change in technology 0.1053 3 0.0717 6 0.1488 3 0.1078 5 0.1219 4 0.0767 7
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EXPERIENCES DESIGNATION

Barriers Mala Indian 31-40years | 41-50years

Normali | Ran | Normalis | Ran | Normali | Ran | Normalis | Ran

sed K ed k | sed k ed k

Poor communication with
suppliers 0.0773 7 0.0884 6 0.0699 8 0.0934 5
Late delivery 0.1510 2 0.0804 7 0.0714 7 0.1602 2
Unavailability of necessary raw
materials 0.0756 8 0.1516 2 0.1535 2 0.0761 8
Fluctuations in product demand | 0.0681 9 0.0683 9 0.0670 9 0.0667 9
Unreliable suppliers 0.0820 6 0.1078 3 0.1012 6 0.0859 6
Poor quality raw materials 0.1900 1 0.2375 1 0.2212 1 0.2006 1
Change in customer
requirements 0.1352 4 0.0920 5 0.1063 3 0.1316 3
Raw materials price fluctuations | 0.0846 5 0.1003 4 0.1038 5 0.0811 7
Change in technology 0.1362 3 0.0737 8 0.1057 4 0.1045 4

Table 6: RCC of ranking for internal and external barriers by various demographic groups

RACES AGE EDUCATION LEVELS

Malay - Malay - Indian - 31 to 40 years - Certificate — Certificate - Master -

Indian Others Others 41 to 50 years master PhD PhD

1(0.01)* . . . ) . . -1.00
RCC -1 (0.01) -1 (0.01) 1.00 (0.01) 1.00 (0.01) 1.00 (0.01) (0.01)*

TYPE OF EMPLOYMENT EXPERIENCE DESIGNATION

Public- Private- 10 to15 years — . o

Private Public-Others Others 15 years and above EECETE 2 P e
RCC 1.00 (0.01)* | 1.00 (0.01)* 1.00 (0.01)* -1.00 (0.001)* 1.00 (0.01)*
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Number in the (bracket) represents the p value of the correlation test
*Significant at 0.01 percent

Table 7: RCC of ranking for items in internal barrier by various demographic groups

RACES AGE EDUCATION LEVELS
Malay - Malay - Indian - 31 to 40 years - Certificate - Certificate - Master -
Indian Others Others 41 to 50 years master PhD PhD
RCC -2.17 (0.576) 0.1 (0.798) 0.283 (0.460) 0.200 (0.606) -0.433 (0.244) -0.483 (0.187) | 0.317 (0.406)
TYPE OF EMPLOYMENT EXPERIENCE DESIGNATION
Public- Public- Private- 10 to15 years — . o
Private Others Others 15 years and above A C EmTE P
-0.017
RCC | (0.966) -0.283 (0.460) | -0.283 (0.460) 0.317 (0.406) SRR
Number in the (bracket) represents the p value of the correlation test
Table 8: RCC of ranking for items in external barrier by various demographic groups
RACES AGE EDUCATION LEVELS
Malay - Malay - Indian - 31 to 40 years - Certificate — Certificate - Master -
Indian Others Others 41 to 50 years master PhD PhD
-0.117
RCC | 0.008 (0.983) | 0.183(0.637) | -2.09 (0.589) -0.067/(0.865) -0.383 (0.308) 0.800 (0.010) (0.765)
TYPE OF EMPLOYMENT EXPERIENCE DESIGNATION
Public- Public- Private- 10 to15 years — . o
Private Others Others 15 years and above G EIITE o P e
RCC [0.183(0.637) | -0.117 (0.244) | 0.433 (0.244) 0.183 (0.637) 0.383 (0.308)

Number in the (bracket) represents the p value of the correlation test
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ABSTRACT

This research explores the sustainability of Islamic corporate social responsibilities (CSR) programs through the
case study of bank Islam Malaysia berhad's sadaqa house platform. interviews with the key beneficiaries who are
also the key informants for this study were selected based on their experiences when receiving the financial
assistance. they revealed that focused csr initiatives led to enhanced satisfaction and quality of life. despite a
small sample size, the study achieved its objectives due to the relevance of selected informants. this research
contributes to understanding the impact and sustainability of CSR programs within financial institutions,
particularly in emerging markets. bank Islam’s experience offers a valuable benchmark for best practices.

Keywords: corporate social performance, Bank Islam, corporate social responsibilities, Sadaga House, Islamic
bank

INTRODUCTION

Since CSR has been defined in a variety of ways over the years by prior literature, it is
challenging to come to a consensus on a word that is widely understood since it can imply different
things to different people [1]. [2] define CSR as a broad and all-encompassing term that encompasses
a range of concerns related to corporate obligations. [3] endeavoured to consolidate the diverse
interpretations of CSR found in prior literature into four essential elements: economic, legal, ethical,
and philanthropic.

These four components encompass all of a corporation’s responsibilities to society, which are
practical and grounded in reality, considering both the humanitarian nature of a firm and its need to
make profits. [4] propose that the Islamic financial institutions (IFIs) have achieved their CSR goals, as
demonstrated by their study on a specific Islamic bank in Malaysia. They also argue that CSR is
expanding in tandem with the [FIs’ favourable financial performance. This is consistent with the results
reported by [4] on the corporate social performance of takaful in Malaysia. [5] highlighted the
significance of IFIs to deliberately synchronise their decisions and actions in order to be socially
accountable for advancing the well-being of society.

This viewpoint is also supported by [6], who explained that IFIs should engage in CSR in both
obligatory and recommended manners. The compulsory documents include: investment screening,
prohibition of illicit earnings, customer management, recruitment of exceptional staff, and payment of
zakat. [7] Dusuki (2011) contends that the ethical and social responsibilities outlined by Western
scholars can be extended to Islamic banking due to the universal nature of the main themes, which align
with Islamic teachings. These themes include environmental stewardship, human resource
management, philanthropy, and human rights.

[8] suggest that Islamic banks use sustainable techniques in their implementation of CSR.
According to their viewpoint, this should be founded on comprehensive Islamic principles and should
be directed towards various socioeconomic factions. Hence, it is imperative for Islamic banks to
consistently enhance their consciousness, transparency, and supervision in their CSR endeavours. [9]
emphasise that CSR efforts will enhance the reputation of Islamic banks in Bangladesh.

This is because Islamic banks need to be perceived as going beyond only financial
considerations. Similarly, [10] concur that the Islamic banks’ implementation of CSR initiatives
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contributes to the development of a favourable reputation, which in turn increases customer inclination
to choose these banks.

This is supported by the findings of [9] study on Islamic banks in Bangladesh, which revealed
a positive correlation between the execution of CSR activities and the profitability of the banks over a
five-year period. The research conducted by [9] is challenged by [4], who discovered that the Islamic
banks in their study consistently engaged in CSR initiatives even though experiencing a reduction in
profits in some years (as seen by the researchers).

The CSR initiatives are financed either by zakat, which is the obligatory alms tax that Islamic
banks are required to pay annually from their profits, or through funds provided by the shareholders as
part of their operational costs [11,12].

MATERIAL AND METHOD

The research used semi-structured interviews to balance focused questioning with the flexibility
to explore topics as they emerged. This method allowed them to gather in-depth information about CSR
initiatives from key Bank Islam Malaysia Berhad informants. Face-to-face interviews enabled
researchers to observe nonverbal cues, enhancing data validity [13,14]. Interviews were conducted in
either Malay or English based on participant preference.

Key informants were chosen for their expertise, availability, and interest in the research topic.
The study interviewed three individuals from beneficiary institutions of the Sadaqa House CSR
program. Though a small sample, this number allowed for rapport-building and data saturation, where
all three informants provided consistent criteria [15]. This saturation point was important considering
the study's external funding [16]. The selection of participants ensured a representative view of Sadaqa
House beneficiaries. The key informants are:

Key informants, Universiti Teknologi Malaysia (UTM)
Key informants 2, National Heart Institute Foundation (YIJN)
Key informants 3, Sultanah Bahiah Foundation (YSB)

RESULTS AND DISCUSSION

Research Objective 1: Evaluate the long-term positive impact of Bank Islam Malaysia’s CSR
programs on beneficiary satisfaction.

Key findings: Beneficiaries of the Bank Islam Malaysia CSR program appear to have entered into
agreements voluntarily.

Supporting Evidences:

e Key informants 2 emphasize mutual agreement and transparency between YIJN and
Sadaqa House. YIJN willingly provided patient information for funding decisions.
e Key informants 3 describe YSB’s participation as voluntary with alternative funding
sources available.
e Key informants 1 confirm that UTM was approached by Bank Islam and freely chose
to accept the offered funds.
Overall: The text suggests that there’s no evidence of coercion in the CSR program’s implementation.
Beneficiaries made informed choices to participate based on open communication about goals,
processes, and funding uses.

Research objective 2: Determine the long-term impact of the bank’s CSR program on beneficiaries’
well-being.

Key findings: Bank Islam Malaysia CSR program has mixed effects on employability for beneficiaries.

Supporting Evidences:
e YSB: The program likely increases employability by creating job opportunities
through small business support.
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e [JN: The program has no direct impact on employability as it focuses on covering
medical bills for children. Indigenous communities: The program’s impact on
employability is uncertain. While it improves quality of life through solar energy
access, it doesn’t directly create jobs.

Overall, the program appears to prioritize improving basic living standards and healthcare
access, which could indirectly enhance future employment prospects for beneficiaries

CONCLUSION

This analysis indicates that Bank Islam Malaysia's CSR activities have achieved sustainability
via improved quality of life and happiness. The newly founded Sadaga House has harnessed the
knowledge and collaborative efforts of Bank Islam by providing a specialised platform for CSR
initiatives. This has allowed the bank to prudently deploy funds for high-impact CSR initiatives and
reduce spending on individual CSR events that lack consistency. It is imperative for other International
Financial Institutions (IFIs) to evaluate their CSR initiatives in order to fulfil their dual obligations of
being financially sustainable and socially accountable. This study has several limitations. Initially, the
study just focuses on Bank Islam, which is inadequate to serve as a representative sample of all Islamic
banks in Malaysia. However, the report effectively highlighted the achievement of Bank Islam in
guaranteeing the sustainability of its CSR activities. Next, the key informants selected were only three.
By having more key informants, more meaningful information can be captured. Nevertheless, the three
key informants have been able to provide important insights on the impacts of CSR activities of Bank
Islam through Sadaqa House platform which has contributed to the CSP of Bank Islam itself.
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ABSTRACT

Research on the relationship between brand transgression and brand forgiveness is notably limited, especially in
the context of Southeast Asian customers. Therefore, this study aims to contribute insights to existing literature
by examining how brand transgression, represented by negative past experience, image incongruence, and
corporate wrongdoing, influences brand forgiveness among Islamic banking customers in Malaysia. The
increasing interest in negative brand relationships has prompted questions about their impact on brand
forgiveness. Thus, this theoretical argument, lacking empirical evidence, requires statistical validation. This study
utilized a non-probability purposive sampling technique to survey customers who had negative experiences with
Islamic banking services in the Klang Valley area. Analysis of 211 usable responses included descriptive
statistics, exploratory factor analysis, and multiple regression. The findings indicate that image incongruence and
corporate wrongdoing significantly affect brand forgiveness, while negative past experiences do not. The paper
also discusses research implications and suggestions for future studies.

Keywords: Brand Transgression, Negative Past Experience, Image Incongruence, Corporate Wrongdoing, Brand
Forgiveness.

INTRODUCTION

In an industry marked by intense competition, the Islamic banking sector faces a growing
challenge in retaining customers following negative service incidents or transgressions. The assertion
that the Islamic banking industry is experiencing rapid global expansion (Rama, 2017) underscores the
critical importance of delivering exceptional service while minimizing transgressions. Despite
garnering unprecedented recognition from both Muslim and non-Muslim clientele (Rama, 2017), there's
no guarantee that service delivery will be entirely free from transgressions due to the subjective and
intangible nature of the service. Moreover, with the Eleventh Malaysian Plan (RMK-11) aiming to
elevate the Malaysian service industry, there's an urgent need for the Islamic banking sector to shift its
approach towards delivering transgression-free service. Current marketing research trends have also
begun focusing on negative brand relationships, including brand transgression, service failures, product
harm crises, and double deviations. Thus, it's imperative to conduct empirical studies, particularly
among banks offering Islamic banking services in Malaysia. Drawing on existing literature on negative
brand relationships, this study investigates the impact of brand transgression on brand forgiveness,
aiming to fill gaps identified by Fetscherin and Sampedro (2019) regarding the role of forgiveness post-
transgression. This research will also contribute to the field by utilizing real customer experiences with
Islamic banking services, unlike previous studies that predominantly employed experimental designs
with vignettes and manipulations. Given the substantial evidence from financial literature suggesting
that service failures or transgressions are key predictors of customer defection (Vyas & Raitani, 2014),
the choice of the Islamic banking sector as the study context is particularly timely.

METHODOLOGY

A total of 300 questionnaires were disseminated through the non-probability purposive
sampling technique. This method, as described by Collins (2017) and Zikmund et al. (2012), is selected
when specific characteristics are sought in the sample population. To ensure the inclusion of only
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eligible participants, additional screening questions were administered. Consequently, only individuals
who had encountered negative experiences with

Islamic banking services were considered for this study. Given the absence of a comprehensive
list of such customers, probability sampling was not feasible. As of the data collection deadline, 211
questionnaires were deemed usable for preliminary and advanced analysis. However, 89 responses were
excluded due to various issues such as missing data, outliers, suspicious responses, or lack of prior
negative experiences with any Islamic banking services. Furthermore, a statistical method was
employed to examine the potential influence of Common Method Variance (CMV). As recommended
by Omar et al. (2021) and MacKenzie and Podsakoff (2012), Harman's single-factor test was conducted
by inputting all measurement items into SPSS. The analysis revealed that the largest variance explained
by any individual factor was 33.32%. Consequently, it is inferred that CMV did not significantly affect
the results, as neither a single nor a general factor accounted for the majority of covariance.

RESULTS AND DISCUSSION

The study yielded mixed results, highlighting the significant impact of image incongruence and
corporate misconduct on brand forgiveness within Islamic banking services. Specifically, forgiveness
from customers appears more likely when the perceived level of image incongruence and corporate
wrongdoing is relatively low. This aligns with previous research by Fetscherin and Sampedro (2019),
indicating that reduced image incongruence tends to foster greater forgiveness.

Moreover, the study indicates that brand forgiveness is influenced by the extent of corporate
wrongdoing. In the context of Islamic banking services, lower levels of corporate misconduct correlate
with higher levels of brand forgiveness. Despite the expectation that corporate wrongdoing would
diminish customer satisfaction (Alnsour et al., 2021), the findings suggest that customers remain
inclined to forgive, consistent with the observations of Fetscherin and Sampedro (2019).

The hypothesis concerning the impact of negative past experiences on brand forgiveness was
not supported. However, while these results may appear inconclusive, it's important not to discount
them, as they may offer valuable insights upon further analysis (Drotar, 2009; Hewitt et al., 2008). One
potential explanation for the lack of significance could be the understanding that customers may not
universally react to negative past experiences in the same manner, despite the common expectation of
natural and justified negative reactions (Tsarenko & Tojib, 2015).

CONCLUSION

This study contributes to the comprehension of negative brand relationships by examining the
significant role of brand forgiveness in addressing brand transgressions among Islamic banking
customers in Malaysia. The research demonstrates that brand forgiveness can be established by Islamic
banking customers if the perceived level of image incongruence and corporate wrongdoing is not
excessively severe. While the influence of negative past experiences on brand forgiveness was not found
to be significant, its importance should not be disregarded in future studies, as indicated by Fetscherin
and Sampedro (2019) in their research conducted among customers in the United States. In contrast to
previous studies, this research provides a significant contribution by investigating the impact of brand
transgressions on brand forgiveness among Islamic banking customers in Malaysia. To the best of the
researchers' knowledge, there is a notable scarcity of research focusing on Islamic banking customers
in the exploration of this forgiveness process.
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ABSTRACT

In the context of the contemporary global business environment, the role of social media has increased drastically
especially among youth who have been shown to spend a great deal of time on social media. The purpose of this
study is to explore the effect of the elements in social media contents (informational content, entertaining content,
remunerative content, and relational content) on social media engagement behaviour and whether or not social
media contents are connected to social media engagement behaviour. The study was also conducted to determine
the highest category of social media contents that contributes to social media engagement behaviour among youth.
The students from the Faculty of Communication and Media Studies Universiti Teknologi MARA (UiTM) Shah
Alam, Malaysia were chosen as the sample for this study because of their familiarity with social media various
platforms. Online self-completion questionnaire was used as the main instrument and the data received from the
respondents was analyzed using the IBM Statistical Package for Social Science (SPSS) software version 26.0.
Findings from the study revealed that informational content is the highest category of social media content that
contributes to social media engagement behaviour among youth. The Pearson Correlation indicated that the
relationships between social media contents and social media engagement behaviour are significant. Moreover,
Multiple Linear Regression analysis shows that relational content is the strongest predictor of social media
engagement behaviour among youth. The implications of these findings are discussed for researchers and
practitioners.

Keywords: Social media, social media engagement behaviour, informational content, entertaining content,
remunerative content, relational content

INTRODUCTION

Social media has been acknowledged as significant instruments that enable big ranges of users
to unite freely and readily exchange knowledge and communicate their ideas, feelings and opinions
(Ahmed et al., 2019). A study by Go-globe (2015) revealed that social media users account for as much
as 13.3 million or 45.5% of Malaysia's total inhabitants. As of January 2024, Malaysia had 28.68 million
social media users which marks a significant increase from 2015 (Datareportal, 2024). The substantial
growth underscores the expanding influence of social media in Malaysia over the past decade. From
that amount, those aged 13 to 34 years old were Malaysia's largest social media users contributing up
to 80.3 percent of Malaysia's 13.3 million social media users. Youth has also been identified as the age
cohort that makes up the majority of online shoppers in many developed countries (Muda et al., 2016).
Marketers are increasingly emphasizing engagement especially towards millennials on social media for
campaigns purposes because millennials will dominate the consumption market on the Internet
(Andersson & Arnvaller, 2017; Grau et al., 2019). With that being said, businesses who fail to engage
with young people on social media platforms are being left behind (Goudie, 2018). Thus, the purpose
of this study is to acquire a better understanding of youth engagement behaviour on social media so that
businesses can utilize their social media content to facilitate the segmentation process and effectively
reach out to the millennial generation. The Uses and Gratifications Theory (UGT) was applied in this
study to explore social media users’ motivation to engage with certain types of media content including
informational content, entertaining content, remunerative content, and relational content. Therefore, by
investigating social media engagement behaviour in the perspective of uses and gratifications theory,
the effect and relationship of the elements in social media content on social media engagement
behaviour can be determined in order to indicate how youth would react to social media contents.
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Informational Content

The informational content characterizes the degree to which posts on social media provide users
with quick-witted and useful information (Laryea, 2017). Informational content can be described as the
different types of information contained in the social media and is produced to exchange and
disseminate thoughtful information that may be helpful to other users and influence information that
may change or affirm an individual's views or stance on a particular problem (Egger, 2003; Wang,
2012).
HI There is a positive relationship between informational content and social media engagement
behaviour among youth.

Entertaining Content

Dolan et al. (2019) describe the entertainment construct as the extent to which the online media
is enjoyable and pleasant for media users. It motivates users to try out and participate in social network
platforms and content to meet their entertainment, leisure or time-consuming needs (Videgren et al.,
2018).
H2 There is a positive relationship between entertaining content and social media engagement
behaviour among youth.

Remunerative Content

Remunerative content refers to the extent to which the content of social media offers financial
or incentive benefits (Dolan et al., 2019). It delivers economic benefits and gains attention using
contests, coupons, and other offers in social media (Menon et al., 2019). Remunerative content also
embraces the situations where people engage in social media use as they expect to gain some kind of
rewards such as an economic incentive, job-related benefit or personal desires (Katsitadze, 2016).
H3 There is a positive relationship between remunerative content and social media engagement
behaviour among youth.

Relational Content

Relational content refers to the extent to which the content of social media meets the need for
participation and personal communication of users and the willingness for social gains (Dolan et al.,
2019). It refers to content that is person-focused, generated on social media to establish, sustain or
develop personal relationships (Yang, 2017).
H4 There is a positive relationship between relational content and social media engagement
behaviour among youth.

e
~. |
\~

Figure 1: Conceptual Model of Social Media Content and Social Media Engagement Behaviour
(Dolan et al., 2016)

MATERIAL AND METHOD

The correlational study was used to study the relationship between social media content and
social media engagement behaviour. The sampling frame for this study consists of students from the
Faculty of Communication and Media Studies at UiTM Shah Alam, Selangor. The population of this
study consist of 2,365 students from the faculty and the sampling method that was used to obtain the
sample was convenience sampling. According to Krejcie and Morgan (1970) table for deciding the
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sample size for a given population of 2,365 is 331. The online self-completion questionnaire was created
and a total of 331 responses were received. However, only 329 responses were valid for analysis. The
data that was collected in this study was analyzed using the Statistical Packages for Social Science
(SPSS) version 26.0. Descriptive statistics were used to determine the highest category of social media
content that contributes to social media engagement. Inferential statistics such as Pearson’s correlation
analysis and multiple regression analysis were also used to investigate the relationship between the
variables and to study the effect of the elements in social media content on social media engagement
behaviour among youth.

RESULTS AND DISCUSSION

This study surveyed respondents, with 21.3% males and 78.7% females. The majority (64.1%)
were aged 19-22, followed by 23-26 (31.9%) and 27-30 (2.7%) years old. Educational status showed
18.8% were pursuing a Diploma, 77.5% a Bachelor’s Degree, 3.3% a Master’s Degree, and 0.3% a
PhD. Marital status indicated 1.5% were married, 98.5% single. 98.8% agreed social media is important
for youth. Daily usage was high at 98.5%, with WhatsApp (97%) and Instagram (93.9%) being the most
used platforms. Most (98.2%) browsed for entertainment, while 90.3% sought informational content,
86% for education, 49.8% for relational, and 18.2% for remunerative content.

Normality Analysis
Acceptable skewness and kurtosis value are in the range of +/- 3 (Hair et al., 2010). Table 1
shows that all of the variables were normally distributed since the value of skewness and kurtosis for
these variables is in the range of +/-3. Nonetheless, two outliers were removed to ensure normality in
the data set.
Table 1: Normality Analysis

Variables Skewness Kurtosis
Informational Content -724 -.031
Entertaining Content -.699 925
Remunerative Content -.202 .238
Relational Content -.715 -.133
Social Media Engagement Behaviour -.194 -.483
Reliability Analysis

Table 2 indicates that the Cronbach’s Alpha values. According to Sekaran & Bougie (2016),
reliabilities less than 0.60 are considered to be poor, those in the 0.70 range, acceptable, and those over
0.80 good.

Table 2: Reliability Analysis

Variables Cronbach’s Alpha No. of Items
Informational Content 0.819 5
Entertaining Content 0.803 4
Remunerative Content 0.884 4
Relational Content 0.709 4
Social Media Engagement Behaviour 0.827 7
Descriptive Analysis

According to Table 3, of all the independent variable, the highest mean score for social media
content is informational content with the mean of 4.4657 (SD=.48797) which is reckoned as the highest
category of social media content that contributes to social media engagement behaviour among youth.

Table 3: Descriptive Statistics

Independent Variables Minimum Maximum Mean Std. Deviation
Informational Content 3.00 5.00 4.4657 48797
Entertaining Content 1.00 5.00 4.1884 .66389

Remunerative Content 1.00 5.00 3.4605 .84867
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Relational Content 2.50 5.00 4.4347 .53132

Pearson’s Correlation Analysis
Table 4 indicates the relationship between social media content and social media engagement
behaviour.

Table 4: Pearson’s Correlation Analysis

Informatio Entertaini Remunerati Relation SME

nal ng ve al B
Information Pearson
al Correlatio 1 394" 3607 453" 382"
n
Sig. (2-
tailed) .000 .000 .000 .000
N 329 329 329 329 329
Entertainin Pearson
g Correlatio 394" 1 323" 303" 282"
n
Sig. (2-
tailed) .000 .000 .000 .000
N 329 329 329 329 329
Remunerati Pearson
ve Correlatio 360" 323" 1 3227 4127
n
Sig. (2-
tailed) .000 .000 .000 .000
N 329 329 329 329 329
Relational Pearson
Correlatio 453" 303" 3227 1 A452™
n
Sig. (2-
tailed) .000 .000 .000 .000
N 329 329 329 329 329
SMEB Pearson
Correlatio 382" 282" 412" 452" 1
n
Sig. (2-
tailed) .000 .000 .000 .000
N 329 329 329 329 329

**_Correlation is significant at the 0.01 level (2-tailed).

Multiple Regression Analysis
According to Table 5, the adjusted R square of .295 implies that all of the independent variables
explain 29.5% of the variance in a dependent variable while 70.5% of the variance in the dependent
variable is not explained by the independent variables in this study.
Table 5 Multiple Regression Analysis (Model Summary)
Model Summary

Adjusted R Std. Error of the
Model R R Square Square Estimate
1 .551° .303 .295 .60679

a. Predictors: (Constant), Relational, Entertaining, Remunerative, Informational
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Table 6 shows the result of the Multiple Regression Analysis (ANOVA) for the independent
variables. The result indicated that it was statistically significant with F value of 35.294 (p<0.05).
Table 6 Multiple Regression Analysis (ANOVA)

ANOVA
Sum of Mean
Model Squares df Square F Sig.
1 Regression 51.979 4 12.995 35.294 .000°
Residual 119.294 324 .368
Total 171.273 328

a. Dependent Variable: SMEB
b. Predictors: (Constant), Relational, Entertaining, Remunerative, Informational

Table 7 indicates that the p-value of informational content is 0.015 (1.5%) which is below the
5% significant level. Therefore, informational content is positively related to social media engagement
behaviour. However, entertaining content is not related to the dependent variable since the p-value for
entertaining content is 0.255 (25.5%) which is above the 5% significant level. Whereas both
remunerative content and relational content have a p-value of 0.00 (0.00%) which lead these two
variables to be related to social media engagement behaviour among youth. The result suggests that
relational content is the largest beta coefficient with a beta value of 0.291 which makes it the strongest
predictor to the social media engagement behaviour among youth. The second would be remunerative
content with a beta value of 0.251 followed by informational content with a beta value of 0.136. The
weakest predictor would be entertaining content with a beta value of 0.059.

Table 7 Multiple Regression Analysis (Coefficients®)
Coefficient®

Standardized
Unstandardized Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) .209 .355 .589 .556
Informational .202 .082 .136 2.449 .015
Entertaining .065 .057 .059 1.141 .255
Remunerative 213 .044 .251 4.859 .000
Relational .396 .073 291 5.456 .000

a. Dependent Variable: SMEB

CONCLUSION

The objective of this study was to investigate social media engagement behaviour among youth.
The descriptive analysis indicates that informational content is the highest category of social media
content that contributes to social media engagement behaviour. Moreover, Pearson’s correlation
analysis reveals that there is a positive relationship between the variables. The findings of this study
indicate that social media content predicts social media engagement behaviour among youth with
relational content as the most influential factor followed by remunerative content and informational
content while entertaining content is the weakest predictor. This aligns with the findings of (Laryea,
2017), who highlighted that content fostering interpersonal connections significantly enhances user
engagement on social media platforms. The strong influence of relational content also reflects the
cultural tendencies among youth to prioritize connectivity and personal relationships, as highlighted in
(Yang, 2017). However, the weak predictive power of entertaining content differs from previous
findings by (Videgren et al., 2018), who suggested entertainment as a dominant factor in certain
demographic or cultural contexts. This discrepancy could be attributed to differences in sample
characteristics or the evolving preferences of youth towards more meaningful or value-driven
interactions over purely entertainment-focused content. The results for remunerative and informational
content are consistent with (Dolan et al., 2019; Laryea, 2017) who found that tangible incentives and
informative posts significantly impact engagement behaviour. Future studies should explore the role of

182



mediators (e.g., trust and perceived value) or moderators (e.g., personality traits, platform algorithms)
in the relationship between content types and engagement behaviour.
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ABSTRACT

One of the critical elements for SMEs to continue improving their performance with a dynamic market in Malaysia
is to practice prudent financial management. Therefore, this study aims to identify the owners' and firm
characteristics and financial management practices among the SMEs owners in Kuala Selangor. The data was
collected through an interview, and the results indicate the importance of ensuring all the available business
resources are used efficiently and effectively to provide an optimum return. Findings from this study may be
helpful to the Government and financial providers know the importance of educating the financial management
knowledge among SMEs owners and understand the appropriate financial management tools adoption by SMEs
owner in the sub-urban area in Selangor.

Keywords: Financial Knowledge, Financial Management, Inventory Management Practices, Behaviour, SMEs

INTRODUCTION

Sound financial management may help in retaining the sustainability of the company. Hence,
financial management is an important area in managing small and medium-sized enterprises (SMEs).
Given that financial management is one of the critical aspects of a business's well-being and survival,
the owner of the SMEs needs to be concerned about their firm's financial resources (Belas, Klju¢nikov,
Vojtovi¢ & Sobekova-Majkova, 2015). Therefore, SME owners need to ensure that they have sufficient
knowledge about financial management. This study aims to explore the financial management practices
among the SMEs owners in Kuala Selangor.

Literature Review

Previous studies highlighted SME challenges from many dimensions but failed to address the
reality gap that surrounds SMEs. Among the most discussed challenges are not limited to; lack of access
to credit, training and development issue, government policy, marketing complexity, poor management
skills, low awareness of ICT, culture barrier, and heavy regulatory burden (Khalique, Isa, Shaari &
Ageel, 2011; Panigrahi, 2011; Chong, 2012). Many past studies have also been carried out to evaluate
and analyse the importance of financial management. They have proven that sound financial
management and good accounting practices are the best ways to remain profitable and solvent.

The study by Muneer, Abrar Ahmad and Ali (2017) provides some relevant findings on the
relationship between financial management practices and the business performance of SMEs. Filbeck
and Lee (2000) stated the relationship between liquidity and profitability, while Uyar (2009) shows
significant positive correlations between working capital components with firm performance in
Malaysia. Past evidence has been found that SMEs in Malaysia have many failures due to inadequate
capital, inadequate institutional credit facilities, outdated technology, improper accounting techniques,
inadequate sales, promotion competencies, and inattentiveness of small businesses (Salikin et al., 2014).
These obstacles have resulted from inefficient business administration and, lack of experience in
essential business functions, mainly accounting and finance. Several studies highlighted that poor
accounting and financial management practices are factors contributing to the massive failure of SMEs
in the short run.
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METHODOLOGY

This study employed the qualitative method. The interviewees are drawn from a population
who were involved directly and had the experience on the phenomenon studied. Table 1 provides the
details of the interviewees who participated in this study.

Table 1: Demographic Result

Demographic category N Percentage (%)
Nature of business Services 4 67
Manufacturing 2 33
Constructions
Agriculture
Size Medium
Small 3 50
Micro enterprises 3 50
Number of years business operated | Less than ten years 1 17
More than ten years 4 66
More than 20 years 1 17

The data obtained were digitally recorded by a voice recorder, and the verbatim transcripts were

used to organize the data. The content analysis of the qualitative data was done by using Nvivo Version
11.

FINDINGS

Factors Influencing the Financial Management Behaviour

Most SME owners have viewed the financial performance assessment as an essential factor in
evaluating the efficiency of a company.

All respondents are absent sufficient knowledge about efficient financial management.

Financial management knowledge helps the SMEs owner in making an excellent financial

decision. The respondents need management knowledge such as cash activity, loan

application, and inventory management (L1, L3).

1 think an entrepreneur must know about financial management as it will help them

manage their business better. I do not have sufficient knowledge about financial

management. My parents taught me my understanding, who have been in this industry for

a long time. I have been exposed to preparing accounts, applying and repaying bank, and

other financial matters (L1, L3, L4, and L6).

The poor financial management of owner-managers is the leading cause underlying the
problems in SME financial management, and most respondents are aware of the basic knowledge of
asset management and the importance of a proper inventory system.

Financial knowledge is not just for acquiring a bank loan to finance the business. Still, it

is more than that, such as practicing proper handling of account receivables and accounts

payable and a sound inventory management system (L3, L4)

Given the nature of business, a firm's characteristics also play a role in assessing the financial
management behavior among SMEs' owners. The firm characteristics are an essential factor in
determining how the SME owner is practicing their financial management.

The business in manufacturing is more independent and relies on some financial

management practices, especially asset management (practice a proper way of handling

account receivables and account payable) and inventory management. The financial
management practices must improve the performance of SMEs and give them a more
competitive advantage to sustain and contribute to economic development (L1, L2).

Besides knowing financial management, the owners are opined that business experience and
risk appetite also might influence the financial management behavior and quantify the probability of
actual process and results from the expected level.

All respondents highlight that the knowledge of financial management and business

experience are the main factors. The SME's owner must be willing to change the old way
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of doing their business and adopt the optimal application and commitment towards

financial management practices (L1, L2, L3).

Factors such as business experience, knowledge, risk appetite also might influence the

financial management behavior of the SME owner in Malaysia (L2).

Most owners have highlighted the relevant courses or training provided by several agencies
such as Agrobank, MARA, and FAMA for SMEs. However, most owners do not frequently attend the
course provided as they do not practically use such practices or financial management systems.

Most of the SMEs are from small and microenterprise, generally small, and hire a few

employees. Limited resources are among the factors that discourage adopting an

excellent financial management practice. The main priority is to ensure early payment,

as some suppliers need payment cash (L5, L6).

Financial Management Methods Used

Overall, most SME owners have practiced financial management methods at a minimum level.
The SME's owner needs to identify and implement policies and procedures that will lead to and ensure
that they meet the financial obligations and ensure the business will have enough working capital once
and when needed. Lack of confidence when deciding the best financial management method or system
is also a common scenario faced by SMEs in Kuala Selangor.

The inventory system is still mainly conventional (manual checking). All transactions on

a cash basis buy the inventory as needed. 1 issued receipts to customers and kept receipts

from suppliers. Most SMEs maintain an adequate record of a cash register and cash book.

(L3, L6).

Sometimes I am not happy and not sure about my decision in managing the business

credits. I do not apply any comparative ratio analysis before making the decision (L5).

CONCLUSION

In conclusion, financial management is crucial for sustainable growth and stability. From a
practical perspective, sound financial management will ensure the optimal allocation of financial
resources to achieve organizational goals, facilitate investment in profitable projects and balance risk
and return. Good financial management is related to effective liquidity management. Effective liquidity
management will ensure sufficient liquidity for smooth day-to-day operations. Financial management
literacy will positively affect SMEs' sustainability and will assist the owner in doing sound financial
management practices that will boost their development and sustainability. Thus, it will help the
business expand by identifying and mitigating financial risks, including market, credit, and operational
risks. Its real-world implementations will continuously refine theoretical frameworks, driving the
discipline forward. The outcome can also help develop theories for understanding and quantifying the
relationship between risk and return and explore the interaction between corporate financial decisions
and broader economic factors. Future research should investigate the factors influencing financial
management among SME owners in Kuala Selangor using the quantitative method and the impact of
financial management on SME performance sustainability in the long run.
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ABSTRACT

This comprehensive study investigates the financing landscape for small and medium enterprises (SMEs) from
both the perspectives of loan providers and SMEs themselves. It employs a multifaceted approach to provide a
holistic understanding of the factors influencing SMEs' financing decisions and shedding light on the crucial
criteria that financial institutions consider when evaluating loan applications. This study utilized interviews with
financial institutions to outline crucial loan approval criteria, emphasizing collateral, applicants’ characteristics,
and business plans. Simultaneously, this study recognizes that financing remains a significant hurdle to the growth
of SMEs which include the challenges, risks, and sustainability factors influencing SMEs' decisions in seeking
external financing. Notably, it highlights challenges such as accounting knowledge and fluctuating demand, which
expose SMEs to various risks like liquidity and technological risks, and subsequently explores sustainability
concerns in the dynamic economic context of Malaysia, with the aim of bridging the information gap and
empowering SMEs to enhance their financing prospects.

Keywords: SME, Financing, Collateral, Challenges, Risk, Sustainability

INTRODUCTION

The small and medium enterprises (SMEs) in Malaysia make up 97.2% of all business
establishments. In 2020, there was 1,151,399 SMEs in the country, with Selangor and Wilayah
Persekutuan Kuala Lumpur having the highest concentrations. These SMEs contributed significantly to
Malaysia's GDP, accounting for 38.2% in 2020. However, SMEs face challenges, particularly in
accessing external financing [1]. The government has introduced various programs and support to help
SMEs grow, but their reliance on internally generated funds remains a limitation. Despite various
government programmes aimed at supporting SMEs, a significant percentage of them face financial
difficulties and fail within their initial years of operation. Previous studies highlighted the financial
difficulties include high capital costs, lack of access to credit, labour shortages, insufficient funds, and
a weakening local currency, all which impact sales [2],[3].

The Significance of Small and Medium Enterprises (SMEs)

In today's rapidly evolving world, SMEs play a significant role in both developed and
developing economies, contributing to employment and industrial productivity [4]. In Malaysia, SMEs
are a critical component of the economy, accounting for approximately, 18.6% of total exports, and
66% of total employment [5]. SMEs are becoming global growth engines due to their capacity for
innovation and adaptability in response to changing economic conditions [6]. Their smaller size allows
them to be more flexible and quicker to innovate, giving them a competitive advantage [7].

The development of SMEs is crucial for linking sub-urban and rural areas with more structured
urban SMEs in Malaysia. This contributes to balanced growth and shared prosperity, especially through
micro-enterprises that make up the majority of SMEs. It also helps with poverty alleviation and the fair
distribution of wealth across regions. SMEs in Malaysia have been supported by the government
through various schemes and programs, such as financing gateways, outreach initiatives, and capacity-
building efforts [8]. However, for SMEs to expand into the global market, they need access to working
capital, information about foreign business opportunities, global market analysis, and the ability to reach
potential clients worldwide [9].
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Challenges and Opportunities in SME Financing

The external financing for SME:s is very important for them to compete in a competitive market.
However, the information asymmetry between loan applicants and providers can create a financing gap,
hence, hindering SMEs' optimal growth [10]. SMEs lack knowledge of banking information, while
financial institutions have limited information about SMEs, making it uncertain whether SMEs can
repay loans [11]. SMEs are considered riskier due to this uncertainty [12]. Financial institutions may
need time to gather information before making lending decisions, and this information asymmetry can
lead to moral hazard [13], [14].

Collateral plays a significant role in credit agreements and can influence the credit rationing
behaviour of financial institutions [15]. SMEs may have difficulty providing collateral due to their
smaller asset size. However, offering collateral can increase the likelihood of obtaining credit even in
uncertain situations [15]. Still, some SMEs may fear rejection or losing collateral if the market
conditions are unfavourable [15]. Additionally, applicant characteristics, such as age and education, can
affect credit constraints. Younger firms may face more significant information asymmetry, making it
harder for them to establish trust with financial institutions [15]. The quality of management and the
ability to build a positive image are crucial for creditworthiness [16]. Providing a clear and concise
business plan, including information on collateral and applicant characteristics, can assist financial
institutions in making lending decisions [15]. Business plans should outline the vision and management
strategy to achieve business objectives.

On the other hand, proper financial management is also paramount for SMEs' growth and
sustainability. Many SMEs rely on bank loans for financing, but new businesses often face rejections
due to stricter financial policies in the wake of the global financial crisis [17]. It is a critical role of
SMEs in the Malaysian economy to understand their challenges in obtaining financing, and the need
for effective financial management. Therefore, the objectives of this study are twofold; (i) to explore
the loan application experiences of SME owners in Kuala Selangor which include challenges, risks and
sustainability; and (ii) to explore loan applications from the perspective of loan providers to determine
success criteria.

MATERIAL AND METHOD

This study comprises of two distinct data collection methods in order to fulfil the two objectives
of this study. Firstly, to achieve research objective one, this study focuses on SME owners in Kuala
Selangor, Malaysia. This study used random sampling and selected this location due to a research grant
aimed at benefiting the community there. This study employed a qualitative approach and conducted
structured interviews with seven SME owners, including four in the services sector and three in
manufacturing. These sectors were chosen because they are significant contributors to Malaysia's SME
economic activities and involve substantial investments in fixed assets. All SMEs in the study were
registered with SME Corporation of Malaysia. We provided interview questions in advance to five
respondents, with hand-delivery and a digital messaging applications for distribution. Each face-to-face
interview lasted approximately 30 minutes and covered topics related to loan applications by SME
owners, focusing on challenges, risks, and sustainability. The interviews took place at the SMEs' shops
and were recorded in written form since the questions were pre-prepared, and this data was analyzed to
explore information related to the three key aspects of the study: challenges, risks, and sustainability.

Secondly, research objective two is to explore the loan application process for SMEs from the
perspective of loan providers. To fulfil this objective, interviews with representatives from two different
banks were conducted. The interview questions were designed to address key aspects of the study,
including collateral, applicants’ characteristics, and business plans. The interviews took place at the
banks' premises and were recorded through hand-written notes. Each interview lasts about thirty
minutes, and the collected data is analyzed to examine information related to the three units of analysis:
collateral, applicants' characteristics, and business plan.

RESULTS AND DISCUSSION

190



Loan Application Experiences of SME Owners

From interviews conducted with SME owners in Kuala Selangor, financing challenges are
primarily related to a lack of business knowledge and insufficient working capital. These challenges
significantly impact the capital structure of SMEs, making it challenging to secure external loans. These
challenges can be grouped into three, namely, knowledge, fluctuating demand, and sensitivity of cash
flows. SME owners in the study possess some business knowledge and have taken relevant courses but
opt not to hire qualified accountants or auditors to manage financial matters. This decision is often
driven by the cost associated with hiring external professionals and concerns about information
asymmetry, which may lead to loan application rejections. SMEs in Kuala Selangor face inconsistent
demand for their products and services. Seasonal variations and university students' absence during
breaks can result in lower sales. To address this challenge, SMEs need to maintain sufficient cash
reserves to cover expenses during low-demand periods. Many SMEs, both in the study and reported by
SME Corporation in Malaysia, struggle with cash flow and liquidity issues. Some SMEs prioritize their
focus on available cash over submitting loan applications. Financing challenges persist even beyond the
initial start-up phase, as SMEs face higher credit constraints compared to larger firms due to their unique
nature of operations.

Furthermore, the risks faced by SME owners include interest rate and liquidity, potentially
hindering external loan applications and sustainability. SMEs heavily reliant on external financing
through loans may face interest rate fluctuations, impacting their monthly commitments to financial
institutions. This uncertainty discourages four out of seven SME owners in Kuala Selangor from
pursuing loan applications due to the variable interest rates, preferring fixed-rate loans with less risk.
Liquidity risk, potentially leading to bankruptcy, can impose substantial indirect costs, including
personal collateral and self-esteem loss for SME owners. Factors contributing to SMEs bankruptcy
include lack of knowledge, debt accessibility issues, and economic conditions. To mitigate these risks,
SME owners must maintain adequate cash reserves to support their operations, as they face greater
vulnerability during economic crises. As a result, many respondents in the study avoid external loan
applications to minimize bankruptcy and liquidity risks. Despite the potential benefits of e-business and
technological advancements for SMEs, challenges arise regarding their adoption, implementation costs,
and the need to identify individuals capable of operating technology. Some SMEs in Kuala Selangor
face difficulties coping with e-business and digitalization, focusing on premises sustainability and daily
cash operations. Failure to embrace these technologies may pose a risk, as competitors who do so could
capture more revenue, given the evolving nature of technology adoption in the region.

In dynamic economies, innovation is crucial for SMEs survival. To thrive, SMEs must leverage
available opportunities, foster creativity, and secure adequate funding for production and growth. To
assess sustainability issues among SMEs in Kuala Selangor, interviews with respondents focused on
their approaches to product and process innovation in comparison to competitors over the past years.
Three respondents disclosed that they had not undertaken any product or process innovation in the past
12 months due to financial difficulties and a focus on cash flow. Respondents expressed uncertainty
about fluctuating product demand and acknowledged a lack of innovation in their own businesses.
Finance plays a crucial role in SMEs as it affects growth and impacts various key challenges they face.
Survival is fundamental for sustainability, and economic crises can hinder a company's innovative
capacity, subsequently influencing expansion and growth. In uncertain economic conditions, SMEs in
less developed areas may rely on internal funding sources to ensure survival and, if possible, expansion.

Loan Applications from the Perspective of Loan Providers

From interviews conducted with loan providers, factors that influence the approval of loan
applications by SMEs are collateral, applicant characteristics, and business plans. Collateral, such as
assets or deposits, is often required by banks for loan approval. However, some banks offer loans
without collateral, instead charging a percentage of the deposit as security. Different types of SME
financing may have varying collateral requirements.

The characteristics of loan applicants play a significant role in the approval process. The
applicant's personal characteristics and credit history are assessed during eligibility evaluation. Credit
history, in particular, is a crucial factor in determining loan approval. A clean credit history, reflecting
responsible repayment of debts, is vital for loan approval. Applicants are advised to maintain a smooth
credit history and manage their cash flow effectively. The age of both the SME owner and the business
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itself can impact loan approval. Most applicants fall within the middle-age range. Additionally,
businesses typically need to be in operation for at least a few years to be eligible for loans. The sector
in which an SME operates is considered in loan applications. While the services sector is dominant,
there is no restriction on the type of business that can apply for loans. Business location can influence
the sector's relevance.

Having a well-prepared business plan is crucial for applying for external financing. Small
businesses may not always have comprehensive business plans, relying on family loans instead. Some
banks may assist in preparing the necessary paperwork for loan applications. In summary, SMEs
seeking loans should pay attention to their credit history, ensure they meet age and business operation
criteria, and consider providing a clear and convincing business plan. The need for collateral varies, and
some banks may assist with paperwork preparation. Additionally, the type of business and its location
are factors that banks may consider during the approval process.

CONCLUSION

This study finds valuable insights into loan applications by SME owners in the District of Kuala
Selangor. Most respondents do not seek loans from financial institutions, primarily due to a desire to
avoid monthly payment commitments. Instead, they prefer to self-finance or seek funds from sources
other than banks. Additionally, the majority of these respondents are new entrants in their respective
industries, operating for less than five years. This suggests that SME owners prioritize stabilizing their
businesses for about a decade before considering expansion and loan applications. Their focus during
the initial ten years is on prudent financial management to sustain their enterprises. The prospect of
obtaining loans presents inherent risks and challenges for them. In addition, this study also investigates
bank loan applications by SMEs, particularly on the factors that influence the success of the
applications. This is done by conducting interviews with two bank representatives.

Nevertheless, there are certain limitations to this study. Firstly, the sample is limited to SMEs
in the District of Kuala Selangor. A comparative study involving SMEs from other regions could yield
interesting insights. Secondly, the study's findings may not be generalizable due to its location-specific
nature. A more comprehensive approach involving a wider range of respondents across various sectors
could enhance the explanatory results. Thirdly, to gain deeper insights into varying bank loan
requirements, a larger sample size for interviews would be more relevant.

Overall, this study contributes to the limited literature on SMEs loan applications in Malaysia,
enhancing our understanding of bank loan requirements for SMEs and shedding light on the loan
application behaviour of SME owners in Malaysia. It provides a deeper understanding of the factors
influencing loan applications among SME owners.
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ABSTRACT

COVID-19 has changed the way financial transactions are carried out, from physical transactions to digital or
online transactions. Hence, there is an increase in the use of digital financial goods and services. Among the
highest users is the younger population, which coincidentally has weak financial management skills or financial
behaviour. This is because the number of bankruptcy cases among the younger population in Malaysia has
escalated. Therefore, a new concept of financial literacy from a digital perspective, which is digital financial
literacy (DFL), has emerged. This study examines the level of DFL among university students, the factors that
affect DFL, and the impact of DFL on students’ financial behavior. This study collected data from 183 Malaysian
university students and utilised SmartPLS for data analysis using partial least squares (PLS) modelling. The result
indicated that digital financial knowledge is lacking, including awareness of risk related to digital financial
transactions among the students compared to the other DFL elements. Additionally, financial literacy and usage
of social media positively impacted DFL, and DFL does not boost a sound financial behavior among university
students. This study highlights the importance of DFL in the financial literacy body of knowledge and the
significance of utilizing social media for DFL education.

Keywords: Digital financial literacy (DFL), financial literacy, financial behavior, university students

INTRODUCTION

The COVID-19 pandemic has considerably impacted the adoption of technology across various
domains, including financial transaction (Al-Maroof et al., 2020; Puriwat & Tripopsakul, 2021), by
accelerating the transition to online financial transactions due to the necessity for physical isolation.
The utilisation of digital financial services has increased (Mansour, 2021), particularly among
individuals aged 18—44 (Gomes, 2022), who are also reported to have the highest bankruptcy rates in
Malaysia, with 36,173 cases recorded from 2017 to 2021 (Malaysian Department of Insolvency, 2021).
This raises concerns regarding the influence of digital financial literacy (DFL) on financial behaviour,
as personal bankruptcies are exacerbated by poor financial management and the convenience of digital
transactions. Consequently, it is imperative to investigate the levels of DFL and their determinants
within this demographic. The objective of this study is to examine the level of DFL among university
students, factors that affect their DFL, and whether DFL results in sound financial behaviour. 183
students in Selangor, Malaysia, were selected as a sample for the study.

MATERIAL AND METHOD

The questionnaire was distributed online using Survey Monkey. There are four sections of the
questionnaires. The first section comprises of questions related to the demographic information about
the respondents. The second section collects information related to respondents’ DFL. The questions
were adapted from Setiawan et al. (2020), comprised of three dimensions discussed in past studies
(Lyons & Kass-Hanna, 2021; Morgan et al., 2019; Tony & Desai, 2020). The three dimensions are
knowledge, practical know-how, and self-defence. The third section extracts information related to
factors that could affect DFL and also financial behavior, such as financial literacy, programme level,
parental influence, peers’ influence, and also social media influence. The factors are chosen based on
the Theory of Planned behaviour of Ajzen (1991). The last section measures the students’ financial
behaviour based on items suggested by Perry and Morris (2005) and Dew and Xiao (2011). This study
utilises SmartPLS 3.3.3 (Ringle et al., 2015) as the statistical tool to assess both the measurement and
structural models using the Partial Least Squares Structural Equation Modelling (PLS-SEM) method.
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RESULTS AND DISCUSSION

The first objective of this study is to examine the level of DFL among university students. Three
dimensions of DFL, which are knowledge, practical know-how, and self-defence, have been asked. The
result indicated that the respondents had a high total digital financial literacy (DFL) score of 4.55,
showing excellent knowledge of digital financial services. The score is higher than that of the DFL
reported by Setiawan et al. (2020) in Indonesia, which is 2.986. The high score can be attributed to the
COVID-19 pandemic, which has led to a shift in various transactions to online platforms, necessitating
the adoption of digital skills by young people in conducting financial transactions. Looking at individual
dimensions, digital financial knowledge and awareness of risk related to digital financial transactions
among the students scored lower than other DFL elements with a mean score of 4.33. However, they
have extensive experience (4.65) with digital payments via mobile or internet banking and e-wallets.
Their experience with fund transfers through these sites was slightly greater (4.66). More importantly,
students are aware of the significance of securing personal information and PINs (4.76).

For the second objective, this study aims at identifying the factors that could affect DFL. The
R? for the model was 0.192. Based on the results, financial literacy (B = 0.275, p< 0.01) and social
media (f = 0.218, p< 0.01) have a significant positive effect on a student's DFL. The result indicated
that a student who possesses a strong financial foundation exhibits greater confidence when utilising
digital financial products and services. Therefore, it is critical that students acquire enhanced
understanding and proficiency in digital financial products and services. Furthermore, in addition to
creating effective self-protection mechanisms while utilising digital financial products and services, a
good foundation in financial literacy will educate students on the risks associated with their use.

Because of the COVID-19 outbreak, people are talking to each other online instead of in person.
Because of this, there has been a big rise in the use of social media to connect with others. Al-Maroof
et al. (2020) say that the effort to beat COVID-19 has led to more use of technology. This is because
many students use social media a lot, which has helped them learn basic digital skills like how to set a
password for an account, which has improved their DFL. Students can improve their online financial
skills by visiting sites or following accounts that deal with money and the economy. Based on the study's
findings, social media is a useful tool for learning DFL, which is in line with the Social Learning Theory.

The last objective of the study is to identify the role of DFL in influencing a student's

financial behaviour. The R2 for this model is 0.533. The study found that rather than having a
beneficial impact, DFL actually has a significant detrimental influence on students' financial
behaviour (B = -0.144, p<0.05). In contrast with the findings by Setiawan et al. (2020) and Rahayu
et al. (2022), this study suggests that students who possess a high level of digital financial literacy
are more likely to exhibit undesirable financial behaviour. This could be the result of a correlation
between high DFL and students' overconfidence in their digital literacy, which in turn increases
the likelihood that they will indulge in risky financial behaviour.

CONCLUSION

In the post-COVID-19 era, it is imperative to utilise digital financial products and services. Due
to concerns regarding COVID-19 and social distancing, consumers favour online transactions. The high
incidence of bankruptcy among the younger population in Malaysia is indicative of poor financial
behaviour. Therefore, this study investigates a novel financial literacy concept known as digital
financial literacy (DFL). The students' digital financial literacy was satisfactory on average. However,
it is important to take into account the lack of knowledge and risk awareness regarding digital financial
transactions. The DFL of a student is significantly predicted by financial literacy and social media
usage. Policymakers should acknowledge the significance of DFL and employ social media to improve
financial literacy among the younger generation. As evidenced by a substantial adverse effect, a high
level of digital financial literacy may deter a good financial behaviour, contrary to expectations.
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ABSTRACT

Micro and small enterprises have emerged as a pivotal driving force behind Malaysia's economic growth,
contributing significantly to its overall economic prosperity. In the contemporary landscape of the digital
economy, effectively navigating the multifaceted challenges that beset these enterprises is of paramount
importance to ensure their sustained survival and success in the competitive economic environment.
Understanding these risks and addressing them appropriately is essential to safeguard the long-term prospects of
micro and small enterprises. This research endeavours to shed light on the diverse challenges associated with
managing potential operational risks within the context of micro and small enterprises situated in Kuala Selangor,
Selangor, Malaysia. In-depth interviews were conducted with a carefully selected group of business owners
operating within the geographical confines of Kuala Selangor. The insights and data gathered from these
interviews provide a comprehensive perspective on the challenges faced by these enterprising individuals, as well
as their perceptions of operational risk occurrences within the contemporary business environment. Furthermore,
this study also takes cognizance of its own limitations and offers valuable recommendations for future research
directions in this domain. By exploring the nuances of managing operational risks in micro and small enterprises,
this research seeks to contribute to a deeper understanding of the intricate economic landscape in Malaysia and
provide insights that can inform policy, strategy, and best practices for the benefit of these crucial economic
contributors.

Keywords: Operational Risk, Micro and Small Enterprises, Entrepreneur

INTRODUCTION

The economic landscape of Malaysia has experienced significant challenges due to internal
political instability and what some consider as unfavorable government policies. These factors have not
only increased the cost of living but have also prompted a shift in consumer behavior, as people adapt
their spending habits to cope with these economic hardships. This shifting landscape has put a strain on
the survival of micro and small enterprises (MSEs), which heavily depend on stable economic
conditions. Consequently, there has been a growing discourse among academics, industry professionals,
and regulatory bodies about how to effectively manage the difficulties and risks associated with this
changing economic environment. Business decisions in such conditions are increasingly influenced by
the ability to foresee and mitigate impending risks, yet it is surprising that only a limited number of
previous research efforts have delved into this crucial subject matter (Saghaian et al., 2022). In 2016,
Malaysia boasted an impressive number of small and medium enterprises (SMEs), encompassing a wide
array of sectors. Among these, Micro Enterprises (MEs) held a prominent position, accounting for
76.5% of the total SMEs, with 693,670 businesses. As these MSEs play a pivotal role in driving the
economy and are often the cornerstone for many families, it is crucial to understand and address the
potential risks that may affect their operations. The Malaysian government, through agencies like SME
Corporation, has prioritized the improvement of income for rural and local communities, in alignment
with the goals outlined in the 11™ Malaysia Plan, aimed at elevating the living standards of bottom-tier
households (referred to as B40) toward achieving middle-class status. MSEs are viewed as a promising
avenue for creating business opportunities for family members and enhancing their quality of life.
Previous research has pinpointed several potential risks that can impact MSEs, spanning product-
related, marketing, human resources, suppliers, economic, and technological domains. Hence, it is
essential for business owners to proactively assess the operational risks that might manifest in their
ventures, which would not only benefit their own enterprises but also support organizations like SME
Corporation, Amanah Ikhtiar Malaysia (AIM), Tabung Ekonomi Kumpulan Usaha Niaga (TEKUN
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Nasional), or Perbadanan Usahawan Nasional Berhad (PUNB) in their efforts to provide comprehensive
support.

A paramount challenge for many MSE:s lies in their ability to assess specific risks at each stage
of their business life cycle. This evaluation is instrumental as it enables them to identify priority areas
for improvement (Ismail Albalushi et al., 2022). Over time, it has become evident that decisions often
hinge on the perceived causes of actions, even if the actual risks have not been fully acknowledged.
Even those risks with low probabilities of occurrence must be considered in the decision-making
process. In essence, avoiding risk is not a guarantee for business survival in a competitive environment,
as a previous study suggests that the ability to analyze rivals’ strategies and business risks is critical for
the survival of MSEs in such an intensely competitive landscape (Jamak, Salleh, Sivapalan & Abdullah,
2011). In light of these challenges, this study seeks to explore the hurdles faced by MSEs in Kuala
Selangor, Selangor, as they strive to minimize the occurrences of operational risks that could threaten
their business survival. The research endeavors to provide a deeper understanding of the challenges
confronting micro and small businesses and to identify the factors contributing to perceived operational
risks and how they can be minimized to prevent losses. This study aims to shed light on the practices
of risk management among micro and small business owners, ultimately helping them navigate and
mitigate the impacts of risks that could hinder their business’s longevity and success.

LITERATURE REVIEW

Operational Risk and Business Survivability

In the context of micro-enterprises in Malaysia, there has been substantial discourse within
professional and regulatory circles concerning the management of business risk. Despite the fact that
the ability to detect and anticipate significant risk-related events can profoundly influence business
decisions, there is a limited body of previous research that delves into risk management strategies aimed
at ensuring the survival of small and medium-sized enterprises. Solomon, Solomon, Norton, and Joseph
(2000) offer a definition of risk as the uncertainty associated with potential gains and losses, presenting
risk information from both positive and negative perspectives (ICAEW, 2000). ICAEW (2000) goes on
to elaborate on operational risks as events that disrupt operations, rendering them inefficient and
ineffective in executing the firm’s business model and meeting quality, cost, and time performance
objectives (Naude & Chiweshe, 2017). In another study, risk is defined as disturbances in operational
events that lead to deviations from expected performance, resulting in unfavorable consequences and
losses (Crovini et al., 2021). Generally, risks can be categorized into three groups: operational,
occupational, and economic. These risks may have interconnected adverse effects on routine operations,
potentially causing decreased productivity, losses in production quality, asset depletion, elevated risks
related to human capital issues such as employee health, safety, and well-being, financial penalties,
compensation claims, and damage to the firm’s reputation (Crovini et al., 2021). Previous empirical
studies also indicate that intense competition, lack of customers, and deficiencies in management, sales,
and marketing skills can significantly impede the overall business systems and processes (Jamak et al.,
2011).

Factors Contributing to Business Success

The success of businesses is closely tied to entrepreneurs’ ability to overcome challenges at
every stage of the business life cycle (Dewa, Matope, Van Der Merwe, & Nyanga, 2014). Scholars have
explored various factors that contribute to the success or failure of SMEs. Entrepreneurial competence,
the use of IT technology, and financial resources have all been identified as major determinants of
business success (Mohamad Radzi, Mohd Nor, & Mohezar Ali, 2017). Additionally, three owner-
related characteristics, business background, and business practices have been recognized as crucial
elements for the survival of micro and small enterprises (Jamak et al., 2011; Usama & Yusoff, 2019).
Business survival can be influenced by the general characteristics of business owners, including gender,
age, and education, as well as their motives, such as risk tolerance, desire for independence, and
employment status. Competencies, such as industry-specific skills and general business management,
also play a vital role (Saghaian, Mohammadi & Mohammadi, 2022).

Furthermore, the business background encompasses factors like the age of the business, its size,
industry/sector, and location, while business characteristics involve the execution of daily operations,
innovation, technology adoption, market orientation, and sources of finance (Che Omar & Nor Azmi,
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2015). The motivation behind an individual’s decision to start and sustain a business can be driven by
either opportunity or necessity (Nasiri & Hamelin, 2018; Papadaki & Chami, 2002). Various reasons
underpin the choice to become an entrepreneur, dependent on the individual’s initial objectives and
aspirations in the realm of business (Mabhungu & Van Der Poll, 2017). The opportunity or “pull” factor
relates to resource exploitation, such as expertise, business innovation, and self-realization, whereas the
necessity or “push” factor is associated with personal forces like unemployment, preference for work
flexibility, or the compulsion to meet the cost of living (Nasiri & Hamelin, 2018). Therefore, the
motivations and factors driving individuals to become business owners are of paramount importance,
as they shape how entrepreneurs perceive the challenges within their businesses. These challenges can
be viewed as either opportunities or threats depending on entrepreneurs’ perceptions of their impacts.

RESEARCH METHODOLOGY

The research participants were carefully selected from the Kuala Selangor district, a significant
area in the state of Selangor, which ranks as the second-largest district in the region but exhibits lower
economic performance compared to smaller districts within the same state. This choice was informed
by statistical data from SME Corp, which highlighted Selangor’s dominance in terms of SME
registration in Malaysia, at 19.8%, surpassing the Federal Territory of Kuala Lumpur (14.7%) and Johor
(10.8%). Despite this, the Kuala Selangor district was ranked eighth out of nine districts, with a total
cumulative investment of only RM3,702.6 million reported from 1987 to 2016. The study engaged
seven respondents, each representing three distinct types of businesses: education services, trading, and
food production. These individuals willingly participated in in-depth semi-structured interviews
conducted in the Malay language, reflecting the local environment. The primary aim of the research
was to comprehensively explore the personal experiences of entrepreneurs as they navigate challenges
and disruptions in their respective businesses. The interview questions were meticulously crafted
around four key themes: the business profile, understanding of operational risks, challenges associated
with managing operational risks, and the assessment of operational risk factors to mitigate adverse
effects on business sustainability. Each interview session spanned approximately 40 minutes to one
hour and was carried out at the premises of the respective businesses. These sessions were recorded,
and the pertinent information was subsequently manually transcribed to align with the research’s
objectives. Data analysis was conducted through an extensive review of relevant literature sources,
focusing on extracting and presenting information directly related to the study’s objectives.

RESULTS AND DISCUSSION

The initial section of the interviews unveiled its results in Table 1, which focused on gathering
essential business profile details that shed light on the background of both entrepreneurs and their
respective enterprises. This section made no distinction between these two components. Among the
participants, three were male, while four were female. When it came to the duration of business
operations, two establishments had been running for a period spanning 5 to 10 years, whereas the
remaining five could be categorized as relatively new startups since their operations had not exceeded
5 years. In terms of workforce size, all of these businesses could be classified as either micro or small
enterprises, as their staff number did not surpass 20 individuals. Out of the seven businesses under
investigation, only three were able to generate a monthly sales income exceeding RM?20,000.
Consequently, these specific criteria established their credibility as respondents, given their significance
in determining business survival, as highlighted by Che Omar and Nor Azmi (2015).

Table 1: Business Profile

Iltem Frequenc Percent
y

Gender

Male 3 42.8

Female 4 57.2

Sector
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Services 2 28.6
Food & Beverages 1 14.3
Education services 3 42.8
Trading 1 14.3
Number of Employees

Nil 2 28.6
0to5 3 42.8
6 to 20 2 28.6
Monthly Sales Income

Less than RM5,000 1 14.3
Less than RM10,000 2 28.6
Less than RM20,000 2 28.6
More than RM20,000 2 28.6

Operating Risk: Definition, Comprehension, and Consequences

Each participant in this study held varying perspectives on operating risks and their impact on
their businesses. These participants are identified as “E1” through “E7.” A majority of them failed to
recognize that business operations, regardless of their scale, are susceptible to operating risks by their
very nature. In general, they encountered disruptions in both their routine and non-routine operations
(Ismail, Md Yusoff, Ab Samad & Ahmad, 2020). However, they did not perceive these disruptions as
risks to their businesses, primarily because most of them associated the term ‘risk’ with a negative
connotation. Their understanding of risks was limited, not recognizing that risks can have either a
positive or negative connotation, depending on one’s perspective. All respondents also agreed that
perceived risks could be either positive or negative, and their significance depended on their initial
intentions when establishing their businesses and their ability to navigate these risks over the next five
years.

Challenges in Managing Operational Risk in Micro and Small Businesses

Accordingly, all respondents indicated that they began their businesses for various reasons.
Eighty-five percent of them stated that the push factor compelled them to start their businesses (Jamak
etal., 2011; Ismail et al., 2020). They acknowledged that these decision-driving factors would influence
their future life planning. Most respondents perceived the challenges they encountered in managing
operational risks positively. They identified human capital issues, such as employee and owner health
problems, as a key risk factor contributing to business challenges. They also were asked how they
perceived themselves as entrepreneurs when confronting these challenges. Interestingly, most
respondents portrayed themselves as risk-takers, displaying the courage to explore new ideas, seek new
markets, and adopt innovative marketing methods. They demonstrated a strong understanding of
product/service gaps and were unafraid of failure in their ventures (Ismail et al., 2020). This indicates
their ability to effectively manage these challenges, even though most of them could be classified as
young entrepreneurs with less than five years of experience in their businesses.

Assessing Operational Risk Factors to Minimize Impacts

During interviews, respondents mentioned various actions they had taken to minimize or
mitigate the impacts of risks on their business operations. These questions elicited detailed responses
from the respondents, demonstrating their ability to take appropriate actions when faced with
unexpected events in their businesses. Despite the absence of specific risk assessment procedures and
designated personnel, they equipped themselves with knowledge about their businesses. They could
grasp critical situations, assess the consequences of unforeseen risk events, and consider customer
preferences and regulatory requirements to ensure the continued relevance of their businesses (Jamak
etal., 2011).
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CONCLUSION

This research delves into the realm of micro and small enterprises in the Kuala Selangor district
of Selangor, Malaysia, seeking to illuminate the rich tapestry of experiences of business owners who
embarked on their entrepreneurial journeys within the past decade. Through a carefully curated
selection process, we engaged with these individuals, aiming to extract valuable insights into the myriad
operational risks that permeate their business landscapes. Despite their diminutive size, micro and small
enterprises harbor tremendous growth potential, presenting a formidable opportunity to bolster the
Malaysian economy. Thus, the paramount objective of this study is to fathom the business owners'
perspectives regarding the impetus behind their enterprises, their nuanced perceptions of the operational
hazards that loom, and the multifaceted challenges entailed in effectively managing and evaluating these
risks. Micro and small enterprise proprietors are often viewed as daring risk-takers, their foray into the
business landscape exemplifying their willingness to confront challenges head-on. Despite being
seasoned entrepreneurs, they exhibit an unwavering commitment to embracing risk as an integral part
of decision-making, essential for ensuring the survival and flourishing of their ventures amidst cutthroat
competition. Crucially, a noteworthy subset of these entrepreneurs has undertaken proactive measures
to identify and evaluate the latent risks within their operations, thereby enabling them to implement
safeguards to mitigate the adverse impacts of unforeseen events. In light of these findings, it is apparent
that future investigations should be conducted on a larger scale, with a quantitative methodology poised
to offer more comprehensive insights. Moreover, to delve deeper into the intricate web of factors that
influence the management and assessment of risks, a more detailed examination is warranted. The
current qualitative approach, while insightful, may fall short in encapsulating the diverse perspectives
and experiences within the broader population. Additionally, a profiling of business owners is a
promising avenue to explore, allowing for a more thorough examination of whether personality
differences constitute a determinative factor in the growth of MSEs within Malaysia.
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ABSTRAC

The years 2020 and 2021 witnessed how the world had to deal with the unprecedented educational circumstance
prompted by a global pandemic. The swift change to online learning was stressful and taxing in many ways, for
both students and teachers, affecting their physical and mental health. Combating the spread of Covid-19 is
aggravated by various natural disasters in several countries, including Malaysia. In the aftermath of a disaster,
physical impacts such as the destruction of infrastructure and human casualties are easily noticeable. Yet there
are often many psychological impacts present too such as anxiety, shock, sleeplessness and uncertainties
concerning the future. With the combination of pandemic and natural disasters, the distress caused by these
successive events may have become a hindrance to students’ deep involvement in learning. Therefore, this study
seeks to explore the difficulties faced by individuals affected by a combination of a global pandemic and natural
disasters. Employing a quantitative approach through an online survey, 409 participants were selected from
stratified random sampling. In addition, quantitative data gathered through a questionnaire were analysed using
descriptive statistics. Findings indicate that the dual disasters increased stress levels, leading to heightened
academic, behavioural, and financial pressures on students. The findings of this study will be instrumental in
formulating strategic measures that best complement the needs of students during a double disaster, particularly
in addressing the psychological impact towards this vulnerable group.

Keywords: global pandemic, natural disasters, Covid-19, post-traumatic events, teaching and learning

INTRODUCTION

The closure of schools and educational institutions due to the Covid-19 pandemic presented
challenges to teaching and learning processes, prompting schools to implement unprecedented measures
to sustain the education system (Chiu, Lin, & Lonka, 2021). During the pandemic, some individuals
faced an additional crisis attributed to climate change. Termed "double disaster," these humanitarian
emergencies involve a combination of pandemics, natural disasters, and man-made crises, posing
significant challenges to the well-being of individuals and communities (Cueto & Agaton, 2021).
Additionally, the rise in absenteeism and dropouts due to Covid-19 is a notable concern. In Malaysia,
Education Minister Radzi Jidin reported a slight increase in dropout rates among primary and secondary
level learners since the onset of the Covid-19 pandemic, indicating a 0.01 percent rise from the previous
year (Hazim, 2020).

The Covid-19 pandemic has significantly impacted teaching and learning processes. The
sudden transition from traditional classrooms to remote learning has been a formidable challenge for
institutions globally, particularly in engaging students and motivating their participation in online
lessons (Xhaferri & Xhaferri, 2022). The online learning environment, reliant on intrinsic motivation,
curiosity, and self-regulation to foster classroom engagement, demands learners to be more intrinsically
motivated (Martens, Gulikers, & Bastiaens, 2004). However, the aggregated stress and anxiety from the
pandemic can easily demotivate learners in the virtual classroom (Pekrun et al., as cited in Chiu, Lin,
& Lonka, 2021). As a result, it hampers the learning process. This study aims to address the challenges
faced by students who experienced double disaster.
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MATERIAL AND METHOD

This study adopted the quantitative methodology by using an online survey. The questionnaire
encompassed demographic details, open-ended questions pertaining to the challenges faced by the
respondents during the double disaster. There are a total of 409 respondents who took part in this study.
These respondents were selected using stratified sampling. Data were collected and analysed using the
Statistical Package for Social Sciences (SPSS) Version 28 to answer the research question in this study.
A descriptive analysis was conducted to examine the challenges experienced by respondents during the
double disaster.

RESULTS AND DISCUSSION

Figure 1 displays the results for Question 1, revealing 10 emerging themes. Financial issues
emerged as the most frequently mentioned theme, with 111 responses (27.13%). Online Distance
Learning (ODL) struggles closely followed, garnering 58 respondents (14.18%), and transitioning to
new norms ranked third with 54 respondents (13.2%).

Challenges during Covid-19 Pandemic/Flash
Flood

Family problems

Struggling in ODL
Being away from family
Hard to adapt to the new norms

Porperty and infrastructure damage  ——
Loss of human life
Health risks

Power cuts - hard to communicate

Water contamination/limited supply of...
Financial issues
0 20 40 60 80 100 120

Fig 1. Challenges Faced by Students during COVID-19 Pandemic/Flash Flood

For Question 2, 7 emerging themes were identified. Economic instability topped the list with
111 responses (27.14%), indicating the most experienced traumatic event. Disruption of work and daily
routines due to the global pandemic and flash flood closely followed, with 102 respondents (24.93%).
Transitioning to remote learning secured the third-highest response, with 58 respondents (14.18%).

Traumatic Events During Covid-19/Flash
Flood

Infrastructure damage
Family conflicts e
Anxiety/cabin fever e ——
Getting infected by Covid-19 —
Bereavement/loss of family members

Economic instability

Disrupted work and daily routines

Transitioning to remote learning
0 20 40 60 80 100 120

Fig 2. Traumatic Events during COVID-19/Flash Flood

Figure 3 illustrates the responses for Question 3, with 186 respondents (45.5%) indicating a
significant impact on their finances due to the Covid-19 pandemic and flash flood. Additionally, 92
respondents (22.5%) reported a decline in learning performance following these events. Emotional
distress and deterioration of health gathered 77 respondents (18.8%) and 54 respondents (13.2%),
respectively.
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Impact of Covid-19/Flash Flood

Decline in learning performance

Emotional distress

Deterioration of health ~=——

Financial crisis

0 50 100 150 200

Fig 3. Impact of COVID-19/Flash Flood

Question 4 aimed to assess the impact of the double disaster on respondents' studies. Figure 4
depicts that 367 respondents (89.7%) agreed that their studies were highly affected, while the remaining
42 respondents (10.3%) claimed otherwise.

Impact towards Studies

Not affected [N

Fig 4. Impact of Traumatic Events towards Studies

It is evident that the abrupt transition from traditional classrooms to remote learning posed
significant challenges for the majority of students. Encouraging student engagement and participation
in online lessons proved to be difficult due to the intrinsic motivation required in the online learning
environment (Xhaferri & Xhaferri, 2022). A study by Othman, Sulaiman, Mohd Najib, and Wan Ismail
(2022) highlighted issues such as reduced concentration, poor internet connectivity, and difficulty
comprehending online content among Diploma in Pharmacy students at a local university. Some
students reported poor exam results, indicating a decline in learning performance attributed to the
challenges posed by the Covid-19 outbreak and flash floods.

Jafar et al., (2022) also found that deteriorating focus on studying and students' inability to
adapt to e-learning were major challenges faced by higher education students in Malaysia during the
implementation of online learning. The reduced focus may be linked to the sudden social isolation
imposed during the pandemic, leading to cognitive inactivity and cognitive decline (Shankar et al.,
2013). Students also reported losing motivation to continue their education and experiencing emotional
distress, with the lack of social interactions contributing to poorer physical and mental health (Hawkley
& Cacioppo, 2010). These findings align with a study done by Leal Filho, Wall, Rayman-Bacchus,
Pritchard, Lovren, Farinha, Petrovic, and Balogun (2021), who noted that anxiety, amplified by social
isolation and the shift to online learning, resulted in mental health consequences. The limitations on
social interactions during the pandemic have intensified anxiety and depression among individuals
perceiving themselves as vulnerable to Covid-19, compounded by factors such as financial constraints,
social isolation, and the inability to leave their homes (Ibrahim & Alexcius, 2022).

Disrupted daily routines emerged as another major challenge, disrupting academic activities
and demotivating students due to the lack of social interactions (Leal Filho et al., 2021). Economic
instability, exacerbated by the dual crises of the global pandemic and flash floods, particularly affected
vulnerable groups already experiencing poverty and relying on financial or humanitarian support
(Nordling, 2020). Respondents reported cutting expenses due to financial anxiety induced by the Covid-
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19 pandemic. Natural disasters and healthcare crises typically influence consumer behavior, including
herd mentality, panic buying, or changes in discretionary spending (Loxton et al., as cited in Trkulja &
Tadic, 2021).

CONCLUSION

It is crucial to acknowledge that the impact of the COVID-19 pandemic and the flash flood has
diverse effects on students, impacting them physically, emotionally, and financially. This research
offers a perspective on the difficulties students encounter during these crises. Given the ongoing
challenges posed by COVID-19 and natural disasters, it becomes imperative for nations to prioritize the
protection of the most vulnerable group, shielding them from the negative repercussions of both crises.
In addition, the government should promote strategies to help individuals detach from the
overwhelming emotional distress caused by eco-anxiety. Over the past few years, the use of
asynchronous technologies has witnessed growth in various healthcare settings, and this trend has now
expanded to mental healthcare (Yellowlees & Shore, 2018). The increasing adoption of asynchronous
tools makes it more accessible for people to seek mental support. Since the results indicated a significant
disruption in the students' learning process due to the double disaster, future studies could delve into
exploring the potential consequences of these shocks on the overall quality of education across various
levels
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ABSTRACT

Juvenile delinquency, characterised by unlawful actions committed by individuals under 18, raises considerable
societal concerns, necessitating insights into its causes and preventive strategies. This study investigates the
leading risk factors associated with delinquency among Malaysian adolescents, employing semi-structured
interviews with two probation officers. Thematic analysis revealed family instability, lack of parental support,
peer pressure, living environment, education gaps, and delinquents' attitudes as influential factors. The
implications extend to understanding, risk identification, and program development for prevention, intervention,
and rehabilitation. Furthermore, beyond investigating the causes, this research delves into the intricate dynamics
of protective factors influencing Malaysian youth in criminal activities. Drawing from the experiences of the
probation officers, the study identified that family, schools, and society at large emerge as pivotal deterrents,
playing crucial roles in steering juveniles away from criminal behaviours. This comprehensive exploration aims
to deepen our understanding of the multifaceted factors influencing adolescent criminal behaviour, providing
valuable insights for the development and enhancement of targeted prevention strategies for juvenile delinquency
in Malaysia.

Keyword: Juvenile delinquency, Adolescent offenders, Malaysian youth, Risk factors, Protective factors

INTRODUCTION

Wrongful conduct and criminal acts, particularly those committed by juveniles or adolescents,
remain a pervasive concern globally. In the specific context of this study, juvenile delinquency refers
to the commission of illegal or wrongful acts by individuals under 18 (Nasimah, 2013). The spectrum
of crimes associated with juvenile delinquency encompasses various offences, including burglary,
larceny, armed robbery, alcohol-related offences, drug offences, sexual offences, vandalism, assault,
harassment, loitering, and gangsterism. These offences carry legal consequences, ranging from
probation for less severe crimes to incarceration for more severe infractions (Nasimah, 2013).

The implications of juvenile delinquency extend beyond the immediate legal ramifications,
reaching into societal, parental, and educational realms. Recognising the gravity of the issue,
particularly in the Malaysian context, where understanding the contributing factors is paramount, this
study delves into the primary influences on juvenile delinquency among Malaysian adolescents. By
examining both the risk and protective elements associated with criminal activities, the research aims
to provide comprehensive insights that can inform effective prevention and intervention efforts.

Understanding the intricacies of juvenile delinquency involves a nuanced exploration of risk
and protective factors. Risk factors are characteristics or conditions that increase the probability of an
individual engaging in delinquent behaviour compared to their peers in the general population. Recent
research has identified family conflict and dysfunction, as well as neglect and maltreatment, as primary
predictors of juvenile delinquency. Conversely, higher academic achievement and strong, positive
parental relationships serve as protective factors against delinquency among at-risk youth. Interventions
that have shown efficacy in reducing recidivism include family-based approaches, particularly family
therapy, and community-based programs. These findings underscore the complexity of identifying and
mitigating risk factors in juvenile delinquency (Aazami et al., 2023).

Concurrently, protective factors act as buffers that mitigate the impact of exposure to risk
factors, leading to a reduced incidence of problematic behaviour. Recent studies have identified key
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protective factors, such as supportive family environments and positive peer relationships, which
enhance resilience among at-risk youth. These factors operate through mechanisms like reducing
exposure to risk, fostering self-esteem and self-efficacy, and creating opportunities for positive
development. This framework underscores the critical importance of identifying and strengthening both
risk and protective factors to effectively address juvenile delinquency (Aazami et al., 2023).

In delving into the primary influences on juvenile delinquency among Malaysian adolescents,
this study aims to provide a comprehensive understanding that can inform effective prevention and
intervention efforts, fostering a safer and more supportive environment for the youth.

METHOD

A qualitative research approach was employed to investigate juvenile delinquency among
Malaysian adolescents. Semi-structured interviews, a fundamental component of the basic qualitative
approach, were conducted with two probation officers who have firsthand experience with adolescents
in court proceedings. Using probation officers as key informants provided valuable insights into the
practical and legal dimensions of juvenile delinquency. Thematic analysis was applied to the interview
data to distil essential findings and uncover patterns related to family dynamics, peer influence, socio-
economic factors, and educational disparities. The data collection process adhered to an interview
protocol sanctioned by the university's ethics committee, ensuring that respondents were informed of
the study's objectives, and their identities were kept anonymous throughout the research. Pseudonyms
were assigned during data analysis to further safeguard informant identities. Below are the demographic
profiles of the respondents.

Table 1 Demographic Profile of the Respondents

Name (pseudonym) Masran Eliza
| Age 45 39
Gender Male Female
Experience as a probation 4 years (2018 —2021) 11 years (2010 —2021)
officer
RESULTS AND DISCUSSION

Thematic analysis of the semi-structured interviews revealed six overarching themes that
contribute significantly to juvenile delinquency among Malaysian adolescents: family instability, lack
of parental support, peer pressure, inconducive living environments, gaps in education and awareness,
and the delinquents' attitudes toward unlawful behaviours. The study highlights the delicate balance
between these factors, indicating that elements perceived as protective, such as family and societal
support, can also turn into risk factors under certain circumstances. To ensure reliability and validity,
inter-coder reliability was achieved by having two independent researchers code the transcripts,
resolving discrepancies through consensus. Thematic validity was strengthened through member
checking, where participants confirmed the accuracy of the themes, and expert validation, where
findings were reviewed by specialists in juvenile delinquency. These measures ensured the
trustworthiness of the data and interpretations, despite relying on a single instrument.

Risk Factors:

Family Environment: The insights provided by the informants underscore the significant
influence of family environments on adolescent delinquency, particularly in the Malaysian context. The
majority of adolescents engaged in delinquent activities hailed from inconducive family environments,
often characterized by low income. Eliza highlighted that families earning less than RM2000 per month,
with the breadwinner frequently self-employed and facing financial distress, were more susceptible to
challenges. The struggle to meet basic needs amid financial and life pressures left parents with limited
capacity to provide essential attention, guidance, and care for their children. This deficiency in parenting
was identified as a key factor contributing to delinquency. The absence of adequate parental
supervision, whether through neglect, overindulgence, or inattentiveness, created a void that allowed
adolescents to act impulsively, engage in unlawful acts as a form of rebellion or emotional expression,
or seek attention. The scarcity of basic needs and the desire for more resources or attention emerged as
driving factors for adolescents' involvement in criminal activities, as evidenced by previous research
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(Khuda, 2019). The informants concurred on the prevalent types of crimes among these adolescents,
including possession of stolen goods, drug-related offences (commonly involving methamphetamine or
'syabu'), sexual assault, reckless motorcycle riding, and involvement in physical altercations. This
underscores the diverse range of delinquent behaviours stemming from family-related challenges.

Academic Performance: Another prominent theme in the data is the link between poor
academic performance and juvenile delinquency. Both informants noted a pervasive lack of interest in
schools or learning among delinquents, with many only completing primary or lower secondary
education. This disinterest often led to school dropout, expulsion, or removal from the education system
by parents. Eliza also emphasized that some parents of delinquents had low academic achievements,
highlighting the intergenerational nature of educational challenges. This finding aligns with research
indicating that low academic performance and weak school engagement are significant predictors of
juvenile delinquency. For instance, Boabeng et al. (2022) found that children become delinquent due to
various reasons, including financial hardship, negative influences in their lives, and low academic
achievement.

Peer Influence: The theme of peer influence emerged as a significant factor contributing to
juvenile delinquency. Adolescents, grappling with inconducive family environments and poor academic
achievement, turned to peers for relief and acknowledgement. Both informants highlighted that these
peers often shared similar familial and educational backgrounds and were already involved in
delinquent activities. The choice of peers, while possibly a poor judgment by adolescents, was driven
by the allure of reputation and acceptance gained through criminal activities. This illusion of fun and
enjoyment in anti-social behaviour, as well as the perception of gaining attention, belonging, and
respect, attracted adolescents to engage in delinquency. These findings align with previous research
highlighting being a gang member as fulfilling specific needs, such as status, belonging, protection, and
respect (Bellair & McNulty, 2009; Papachristos, 2009; Ortega-Campos et al., 2016). Gangs were also
identified as substitute families, providing security and love missing from their biological families
(Jackson & Knepper, 2013).

Individual Attributes and Personality: The final theme points to individual attributes and
personality as contributors to juvenile delinquency. Previous research linking impulsivity, aggressive
behaviour, and low conscientiousness to increased anti-social behaviour in adolescents resonates with
the observations made by the informants. Eliza noted tendencies among some adolescents to be
impulsive and prioritise personal desires, such as independence, freedom, and earning money. This
impulsivity often led them to rebel against parental guidance and engage in anti-social behaviours,
including potentially criminal activities. Awareness creation and providing avenues for adolescents to
express themselves and reflect on their needs and desires could prove beneficial.

Protective Factors:

Family Environment: The informants emphasised that adolescents in positive family
environments and higher-income households tend to be less susceptible to delinquent behaviour. In
supportive families, parents actively engage with their children, providing the necessary attention,
guidance, and care. Adolescents living in conducive environments with personal space and a stable
family structure are less inclined to spend excessive time outside the home engaging in risky behaviour.
Maintaining a strong family unit, either through intact marriages or supportive single-parent
households, acts as a protective factor against delinquency (Demuth & Brown, 2004, as cited in Masood
& Ali, 2019; McCurley & Sydney, 2004). Both participants underscored the significance of positive
parenting, indicating that effective parenting prevents rebellious behaviour and delinquency, offering
an outlet for adolescents' emotional needs without resorting to criminal activities. Therefore, fostering
a supportive family environment serves as a protective risk against juvenile delinquency.

Peer Influence: Conversely, positive peer influence emerges as a protective risk against
delinquency. According to social learning theory, adolescents who associate with peers adhering to
societal norms are less likely to engage in criminal behaviour (Bernasco et al., 2013; Osgood &
Anderson, 2004). Both participants highlighted that adolescents who choose friends with positive
influences are likelier to avoid engaging in delinquent activities. The importance of positive peer
associations is reinforced by the idea that belonging to groups or clubs within the community can satisfy
adolescents' needs for prestige, belonging, and respect without resorting to criminal behaviour (Bellair
& McNulty, 2009; Papachristos, 2009; Ortega-Campos et al., 2016; Jackson & Knepper, 2013).
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Therefore, cultivating positive peer relationships acts as a protective risk, steering adolescents away
from delinquency.

Community: The community, including schools, teachers, neighbours, and society, plays a
pivotal role in influencing adolescents positively and preventing delinquent behaviour. Both
participants stressed the importance of schools in identifying and supporting at-risk students, making
education engaging and motivating to deter them from criminal activities. Community figures, such as
Agensi Dadah Kebangsaan, can contribute to prevention by conducting awareness programs about the
consequences of drugs. Moreover, positive role models in authority figures and the availability of
preventive, developmental, and intervention programs act as protective risks against at-risk behaviours
among teenagers. By fostering a sense of belonging, care, and support in the community, adolescents
are less likely to engage in delinquent behaviour. Thus, a supportive community environment serves as
a protective risk against juvenile delinquency.

CONCLUSION

In conclusion, this study has provided comprehensive insights into the intricate dynamics of
juvenile delinquency within the Malaysian context. Identifying risk and protective factors underscores
the nuanced nature of the issue, emphasising the necessity for targeted and multifaceted interventions.
The pivotal roles played by family, schools, and broader societal influences highlight the need for a
holistic approach to effectively prevent, intervene, and rehabilitate juvenile offenders. This research
contributes significantly to a deeper understanding of juvenile delinquency, paving the way for the
development of robust strategies aimed at enhancing the well-being and prospects of Malaysian
adolescents entangled in criminal activities. As we move forward, further exploration in this field can
uncover new dimensions, fostering continuous improvement in strategies to address juvenile
delinquency and bolster the positive development of our youth.
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ABSTRACT

This study aims to delve into the motivational factors influencing learning among young adult learners in selected
schools in Kuala Selangor, Malaysia. Utilizing a qualitative approach, four focus group discussions were
conducted through semi-structured interviews with participants selected based on their exposure to motivational
sessions organized by the researchers. Thematic analysis was employed to distil key insights from the gathered
data, revealing six overarching themes. The identified themes encompass the reasons for attending school, the
cultivation of interest in schooling, manifestations of disinterest in schooling, preferences for specific subjects,
deliberate efforts to enhance academic performance, and the multifaceted factors contributing to academic
achievement. Notably, the findings underscore that while teachers and peer influences can serve as motivating
factors driving learners to attend school, these same factors may also pose challenges that impact overall success
or failure. Given the transitional phase of young adult learners, characterized by ongoing cognitive development
and physiological changes, educators and policymakers are urged to take a proactive stance. Specifically,
interventions should be designed to foster motivation among young adult learners, especially those at risk of
discontinuing their secondary education. This study emphasizes the nuanced interplay of motivational factors in
the educational journey of young adults, urging a comprehensive and tailored approach to support their academic
endeavours.

Keyword: Motivation, Young adult learners, Learning motivation, educational psychology, Student engagement

INTRODUCTION

Motivation is marked by a profound enthusiasm within an individual that propels them toward
achieving success. According to Bandura (1997), this concept evolves from individual learning
activities and experiences influenced by various situations. In the context of learning, scholars such as
Ormrod (2000) and Bostrom and Bostedt (2020) argue that motivation significantly influences learners
by directing behaviour toward specific goals. For instance, the pursuit of good grades in high school
has been linked to positive outcomes in higher education, fostering increased confidence, better
academic preparedness, a deeper appreciation of success, and enhanced coping skills. Understanding
motivation is pivotal in constructing an effective learning process. Learner motivation is a complex
interplay of factors determining various behaviours (Reeve, 1996; Singh et al., 2002; Chan & Norlizah,
2017; Bostrom & Bostedt, 2020). It is described as self-generated spirit directing behaviour toward
specific objectives (Zimmerman, 2008). Bandura's triadic theory further elucidates that social cognition
forms the basis of self-regulated learning, influencing learning through personal, environmental, and
behavioural factors (Bandura, 1986), all of which are reflected in learner motivation.

Highly motivated learners, as asserted by Chan and Norlizah (2017), strive for high academic
performance and adeptly overcome challenges. School-based research consistently indicates that
learner motivation significantly affects academic performance (Al-Khatib, 2010; Amraia et al., 2011;
Brophy, 2010; Shamshuddin, 2008; Chan & Norlizah, 2017; Bostrom & Bostedt, 2020; Wong & Wong,
2019; Mazuin et al., 2021). For example, Al Khatib (2010) found that strong motivational beliefs
correlate with increased academic merits.

Furthermore, studies in the Malaysian context, such as those by Mazuin et al. (2021) and
Amraia et al. (2011), underscore the positive impact of learner motivation on various aspects, including
achievement, recognition, peer relationships, and relationships with educators. Bostrém and Bostedt's
(2020) quantitative study also revealed the influence of teaching strategies and parental support on
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learner motivation. Sharifah Muzlia's (2015) investigation into motivational forces identified six
constructs, including future time reference, achievement need, learning goals, self-efficacy, self-
determination, and expectancy values. These constructs, rooted in humanistic and cognitive
perspectives, were predicted to work synergistically to drive learners toward success. Chan and
Norlizah (2017) emphasized learners' motivation in science learning, revealing a correlation between
motivation levels and science subject grades.

However, despite extensive research on motivation and academic achievement, previous
studies primarily focus on specific subjects like English, Science, and Mathematics among young adult
learners. There is a noticeable gap in the literature regarding Malaysian young adult learners' motivation
towards schooling. Thus, this study aims to explore the factors influencing young adult learners'
motivation in the Malaysian context.

MATERIAL AND METHOD

The study employed a qualitative research design, focusing on young adult learners aged 13 to
17 in secondary schools located in Kuala Selangor, Selangor, Malaysia. Semi-structured interviews
were conducted via Google Meet, offering flexibility during the sessions to delve deeper into the study's
context (Robson, 2002). The interview protocol, developed by the researchers, guided data collection.
For participant selection, purposive sampling was utilized, targeting individuals who had attended the
researchers' motivational sessions. This approach, as outlined by Patton (2002), aimed to select
information-rich cases that could illuminate the research question. A total of 23 participants, distributed
among four focus groups consisting of five to seven learners each, were selected based on these criteria.
Thematic analysis was employed to scrutinize the interview data. The researchers transcribed
interactions verbatim, then analysed and coded participants' responses to derive meaningful themes.
Ethical considerations were paramount. The researchers ensured clarity on the interviews' purpose and
guaranteed participant anonymity throughout the process. Names were replaced with codes in the
interview reports, as illustrated in Table 1. These measures upheld ethical standards and safeguarded
the confidentiality of the participants.

Table 1. Details of Participants of the Study (by code name)

Code Name Gender Age
RPMS Male 15
RPSZ Female 15
RPSS Female 17
RPNM Female 17
RPAS Female 13
DHA Female 16

DHF Male 16
DHAM Female 16
DHY Male 16
DHAZ Male 16
DHH Male 16
TIJH Female 15
TIS Male 15
TJA Female 16
TJAN Female 16
TIAM Female 17
TJISHD Female 16
RMA Female 15
RMAT Female 17
RMAI Male 16
RMAF Male 16
RMS Female 16
RMATH Female 15
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RESULTS AND DISCUSSION

The analysis revealed distinct themes that encapsulate the essence of the study, including
'reasons for coming to school,' 'interest in schooling,' 'disinterest in schooling,' 'subjects of interest,’
'effort to increase academic performance,' and 'factors contributing to academic achievement.' In the
subsequent section, we will delve into a detailed exploration of each theme to provide a comprehensive
understanding of the findings.

Reasons for Attending School: In the post-pandemic era, physical attendance at traditional
schools faces challenges as external activities like online gaming compete for students' attention. School
absenteeism reasons were explored through interviews, revealing categories such as 'seeking
knowledge,' 'inspiring others,’ 'socialization,' 'responsibilities,' 'self-improvement,' and ‘pursuing
ambition." Participants, including RPNM, RPAS, and TJA, see school as an opportunity to increase
knowledge, while RMA values the insights gained about travel. RPAS notably views attending school
as a chance to inspire others. Socialization, a hidden curriculum element, is emphasized by participants
like DHAM. School attendance reasons can be categorized into intrinsic and extrinsic motivations, with
intrinsic motivations enduring based on genuine liking for tasks, as defined by Santrock (2018).

Interest in Schooling: The subsequent finding delves into factors that kindle learners' interest
in attending school. Sub-themes such as 'nice teachers,' 'friends,' 'conducive learning environment,' and
'facilities' emerged. Teachers often emerge as a potent motivating factor, influenced by their teaching
methods, behaviour, or overall demeanour. Participants like RPSZ emphasized the opportunity to meet
more friends at school than in their local neighbourhoods, underlining the social aspect of learning. The
school environment, coupled with facilities like laboratories, further contributed to students' positive
perception of school.

Disinterest in Coming to School: Conversely, there were findings outlining reasons why
learners avoided school, revealing sub-themes such as 'teachers,' 'friends,' 'excessive homework,' and
'food.' Teacher and friend dynamics emerged as demotivating factors, with some learners experiencing
scolding or unsupportive friendships. Excessive homework was identified as a source of concern,
impacting learners' energy and time. Surprisingly, the monotony of food offerings in the school canteen
also contributed to disinterest.

Subjects of Interest: This sub-theme delves into subjects that captivate learners' interest.
Despite a mandated curriculum covering diverse subjects, young adult learners expressed preferences
for certain subjects. Participants highlighted subjects such as History, Al Quran and Sunnah,
Technology, English, and Mathematics. For instance, DHY valued History for its lessons in learning
from past experiences, while DHA emphasized the international communication aspect of learning
English.

Effort to Increase Academic Performance: Examining the efforts invested by students to
enhance academic performance revealed sub-themes like 'doing homework,' ‘revisions,’' 'mind mapping,'
'asking teachers,' 'focusing in class,' 'learning in a group,' 'time division,' and 'extra classes.' Participants
highlighted the significance of homework completion, revision through self-study and online resources,
and collaborative learning methods. Strategies like note-taking, mind mapping, and seeking clarification
from teachers were emphasized, underscoring the multifaceted approach to academic improvement.

Factors Contributing to Academic Achievement: This sub-theme explores factors
contributing to learners' academic achievement, including 'friends,' 'teachers,' 'family,' 'self,' and 'co-
curricular activities." Participants acknowledged the pivotal role of teachers, supportive family
environments, and peer relationships in their academic success. Interestingly, some participants
recognized self-motivation and involvement in co-curricular activities as factors contributing to their
academic achievements.

In summary, the findings provide a nuanced understanding of the motivations, interests, and
challenges young adult learners face in the context of schooling, shedding light on the complex interplay
of intrinsic and extrinsic factors influencing their educational journey.

CONCLUSION

Motivation, a driving force in individuals' lives, shapes various aspects from routine activities
to complex pursuits like education and career choices. Explored through theories such as Maslow's
Hierarchy and behavioural motivation, this research focuses on learner motivation, utilizing interviews
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and thematic analysis. Themes emerge, including reasons for attending school, interest/disinterest,
academic effort, and factors affecting achievement. Despite challenges like bullying and uninspiring
environments, young learners recognize school's importance as a knowledge source and a bridge to
future success. Intrinsic and extrinsic motivations, influenced by factors like teachers and facilities, play
a role but can also hinder success. As learners mature, school management must address these factors
for a positive environment, as motivation significantly impacts decisions for tertiary education. Intrinsic
and extrinsic motivation can shape learning outcomes, influencing learners to excel and pursue higher
education aligned with future goals. Motivation is crucial in connecting the learning process with young
learners' future needs, propelling them toward academic excellence and career aspirations. In summary,
this study highlights factors influencing student motivation, underscoring the importance of addressing
these for a positive learning environment.
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INTRODUCTION

The development of a user-centered healthcare intervention tool would require feasibility
testing to evaluate the acceptability, usability, strengths, and weaknesses of the tool. Feasibility testing
evaluates the intervention's potential for success; therefore, exploring the user’s experience,
acceptability, opinion, and motivation is an important factor in the evaluation process [1]. To ensure
that the Asthma Self-Management Booklet© is acceptable and useful to physicians in managing adults
with asthma, there is a need to systematically evaluate the feasibility of these tools in supporting and
empowering self-management of their patient’s asthma symptoms [2]. Therefore, the objectives of this
project are to explore the feasibility of the Asthma Self-Management Booklet© in empowering patients
in asthma self-management and to refine the booklet based on the feasibility assessment findings. A
qualitative research design using focus group methodology will be employed to explore the
acceptability, usability, strengths, and weaknesses of the Asthma Self-Management Booklet©.

MATERIAL AND METHOD

A purposive sampling strategy is used to generate a heterogeneous group that captures the
perspectives of Primary Care Physicians (PCP) with varied experiences. A sample size of 2 focus group
discussions (FGD) consisting of 5 participants in each group is estimated to achieve saturation of themes
and to generate sufficient feedback to refine the booklet [3]. Focus group sessions will employ semi-
structured interview guides based on the Knowledge to Action framework [4] developed by team
members with knowledge translation and qualitative research expertise [5]. The face and content
validity of the Asthma Self-Management Booklet© will be assessed by team members and will be
refined as needed. All focus group interviews are digitally audio-recorded and field notes are kept. The
responses from the FGD were transcribed verbatim, coded and analyzed thematically. Atlas.ti version
8 was used for data management.

RESULTS AND DISCUSSION

Ten family medicine physicians participated in two FGDs between December 2018 to April
2019. Most were females (n=8, 80%) and postgraduate trainees (n=8, 80%). Three themes were found:
user experience; perceived appropriateness and intent to continue use. For user experience, participants
expressed convenience as the booklet facilitates assessment of symptom control using asthma control
test (ACT) scoring and asthma diary. However, the book is under-utilized by patients due to a lack of
awareness of self-monitoring. Participants found the booklet useful for monitoring symptoms, and an
essential and relevant resource for asthma. However, lack of training affects its usage among physicians.
Participants expressed that having a supportive system in the clinics and the involvement of nurses
would help in the continued usage of the booklet.
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CONCLUSION

The Asthma Self-Management Booklet is acceptable amongst family medicine physicians.
However, the uptake and its continued usage can be improved via patient awareness, physician training
and support from the nurses.
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ABSTRACT

Cancer continues to be a formidable adversary in global public health, exacting a devastating toll on millions of
lives each year. Among the most prevalent forms of cancer, breast cancer stands out as a significant contributor
to mortality rates worldwide. Despite considerable advancements in medical science and the development of
various treatment modalities such as chemotherapy and radiotherapy, these interventions often bring about
debilitating side effects, ranging from nausea and fatigue to hair loss. Consequently, there has been a growing
interest in exploring alternative and complementary therapies, including herbal medicines, for their potential
anticancer properties. One such herbal remedy under investigation is Christia vespertilionis (L.f.) Bakh. F,
commonly referred to as "Daun Rerama" or "Butterfly wing" in Malaysia due to the shape of its leaves.
Traditionally, C. vespertilionis has been used to treat various ailments, including tuberculosis, snakebites,
bronchitis, and muscle weakness, among others. Recent scientific studies have delved into the pharmacological
properties of C. vespertilionis, revealing its potential as an anticancer agent. The present study aimed to investigate
the cytotoxic properties of C. vespertilionis extract against breast cancer cell lines, particularly estrogen receptor-
positive (MCF7) and estrogen receptor-negative (MDA-MB-231) cells. Additionally, the study sought to explore
the antioxidant properties of the extract, considering the crucial role of oxidative stress in cancer development
and progression. The research methodology involved the extraction of C. vespertilionis leaves using chloroform,
followed by phytochemical screening to identify bioactive compounds present in the extract. Flavonoids and
saponin were among the compounds detected, indicating the potential pharmacological significance of the plant.
Further analysis quantified the total phenolic and flavonoid contents of the extract, providing insights into its
antioxidant capacity. Subsequently, the antiproliferative effects of the C. vespertilionis extract were evaluated
using the MTT assay, a widely used method for assessing cell viability and proliferation. The results revealed a
concentration-dependent cytotoxic effect of the extract on both MCF7 and MDA-MB-231 breast cancer cell lines,
with decreasing IC50 values observed over time. While the potency of the extract was lower compared to the
standard anticancer drug tamoxifen, the findings underscored the potential of C. vespertilionis as a natural
therapeutic agent against breast cancer. Overall, the study sheds light on the promising anticancer properties of
C. vespertilionis and highlights the need for further research to elucidate its mechanisms of action and potential
clinical applications. Additionally, the findings contribute to the growing body of evidence supporting the use of
herbal medicines as adjunctive or alternative therapies in cancer treatment, emphasizing the importance of
exploring nature's pharmacopeia in the fight against cancer.

Keywords: Anti-proliferative, antioxidant, MCF 7, MDA-MB-231, Christia vespertilionis

INTRODUCTION

Cancer is a leading cause of death globally and was responsible for 10 million deaths in year
2020. The most frequent cancer types in year 2020 in term of new cases of cancer were breast cancer
(2.26 million cases), lung cancer (2.21 million cases), colon and rectum (1.41 million cases), skin (1.20
million cases) and stomach (1.09 million cases) [1]. Among 2.3 million women diagnose with breast
cancer in year 2020, 685,000 were deaths globally. In Malaysia, as reported by The Global Cancer
Observatory, a total number of 8 418 new breast cancer cases were diagnosed in the year 2020., of
which 3 503 were reported deaths due to breast cancer [2].
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Nowadays, there are many types of cancer treatment like chemotherapy, radiotherapy,
cryosurgery and many more. Although all these treatments aim to kill the cancer cells, they also have
their own side effects like nausea and vomiting, fatigue, sleep disorder, delirium and hair loss. Other
than that, alopecia or hair loss from areas of the body is a common side effect of chemotherapies used
in the treatment of breast cancer [3].

One of the herbs that was believed to possess anticancer activity and is currently under
investigating in our laboratory is Christia vespertilionis (L.f.) Bakh. F belongs to the family of
Fabaceae). Among Malaysian, this herbs commonly known as “Daun Rerama” or “Butterfly wing” due
to the shaped of it leaf [4]. Generally, the whole plant has traditionally used to treat tuberculosis and
snake bites. Besides that, the decoction of the leaves also has been used to treat bronchitis, colds muscle
weakness, inflamed tonsils and to improve blood circulation [5,6,7].

Several scientific studies have been carried out on different part of C vespertilionis (L.f.) Bakh.
Based on the recent study, the leaves of C. vespertilionis were shown to exhibit anti-malarial, anti-
inflammatory, anti-proliferative and anti-cancer against various cancer types [8,9,10]. Apart from that,
the plant was also reported to contain a variety of phytocompounds including polyphenols, alkaloids,
and terpenoids which may be constituents that are responsible for the antioxidant and anti-cancer
activities (Osman et al., 2017).

However, there is yet any report regarding the cytotoxic properties of the different parts of the
plant extract of C. vespertilionis specifically against breast cancer cell lines and their antioxidant
properties. The present study, therefore, investigated the possible phytocompounds responsible toward
the anti-cancer activities of C. vespertilionis through its antioxidant properties.

MATERIAL AND METHOD

Source and Identification of Plant Material

The leaves of C. vespertilionis were purchased from Guar Perahu Herbal Valley, Bukit
Mertajam, Pulau Pinang, Malaysia in May 2018. The leaves sample was deposited in the herbarium of
the Biodiversity Unit, Institute of Bioscience, Universiti Putra Malaysia with voucher no. SK3350/18.

Preparation of Plant Extract

The dried leaves were ground into a powder and soaked in chloroform (Elite Advance Material,
Malaysia) in the ratio of 1:20 (w/v) for 72 hours. After that, the supernatant was filtered using Whatman
No. 1 filter paper. Then, the supernatant was evaporated using a rotary evaporator at 40°C under reduced
pressure. This method was carried out according to Hisam et al., 2012 [11]. The crude dried chloroform
extract obtained was kept in an ointment jar and store at 4°C until used.

Phytochemical Screening

The phytochemical screening of the C. vespertilionis chloroform extract (CVCE) was carried
out according to the method described by Hisam et. al., 2018 [12]. A stock concentration of 1% (w/v)
of the extract were tested for the presence of tannins, alkaloids, triterpenoids, flavonoids, phenol, and
alkaloids. The change of colors or the formation of precipitate was used as an indication of a positive
response to these tests.

Total Phenolic and Flavonoids Content

The total phenolic content was determined by Folin—Ciocalteu method. Briefly, 0.1 mL of
sample (1 mg/mL) was diluted with distilled water (4.5 mL) and subsequently, Folin—Ciocalteu reagent
(0.1 mL) was added with shaking for 3 min. A 2% (w/v) solution of sodium carbonate (0.3 mL) was
added and the mixture was stirred and left to stand for 3 h. An aliquot of the mixture (200 puL) was
transferred to a 96-well plate and the absorbance was measured at 760 nm against a blank using a
microplate reader (BMG POLARstar Omega, Germany). The total phenolic content was expressed as
ug of gallic acid equivalent per mg of the dry weight of the sample, using an equation obtained from
the gallic acid standard curve.

Total flavonoid content was determined by the aluminum calorimetric method, using quercetin
as the reference standard. Briefly, 150 pL of the test sample (0.3 mg/mL) was mixed with 150 pL of
2% (w/v) AICI3 in a 96-well plate. After 15 min of incubation at room temperature, the absorbance was
measured at 435 nm by a microplate reader (BMG POLARstar Omega (BMG POLARstar Omega,
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Germany). The content of the total flavonoids was expressed as pg of quercetin equivalent per mg of
the dry weight of the sample, using an equation obtained from the quercetin standard curve.

Cell Line

The cell line used in this study were estrogen receptor-positive breast cancer cells - MCF7
(ATCC no. HTB 22) and estrogen receptor-negative breast cancer cell - MDA-MB-231 (ATCC no.
HTB 26) breast cancer cell line. It was obtained from Integrative Pharmacogenomics Institute
(iPROMISE), Universiti Teknologi MARA. Both cells were maintained in Dulbecco’s modified
Eagle’s medium (Biowest, France) supplemented with 10% FBS (Biowest, France) and 1% penicillin-
streptomycin (Sigma-Aldrich, USA) at 37 °C in a humidified 5% CO2 atmosphere.

Antiproliferative Assay

The antiproliferative of the CVCE extract was determined using the 3-(4,5-dimethylthiazol-2-
yl)- 2,5-diphenyltetrazolium bromide (MTT) assay. Exponentially growing cells were harvested,
counted, and diluted with DMEM (Biowes, France). The cells (1 x 10> cell/ mL) were prepared and
seeded (100 pL) into each well of a 96-well plate. The cells were cultured overnight before treatment
with the extract. Cells were treated with extracts or Tamoxifen as a positive control at concentrations
0f 6.25, 12.5, 25, 50 and 100 pg/mL for 24, 48 and 72 hours. At each time point, MTT (Sigma-Aldrich,
USA) solution (5 mg/mL) was added to the cultured cells and incubated at 37 °C for 3 h. Crystallized
MTT was dissolved in DMSO and the optical density was measured at 570 nm using a microplate reader
(BMG POLARstar Omega, Germany). The percentages of viable cells were plotted against
concentrations and the ICsy values were determined. All experiments were performed in triplicate. The
formula used Hisam et. al., 2018 [12] to calculate percentage of cell viability.

S 0D sample (mean)
Percentage of cell viability (%) = 0D control (mean) %x 100

RESULTS AND DISCUSSION

Phytochemical Screening of CVCE

As shown in table 1, the phytochemical screening of CVCE demonstrated the presence of
flavonoids and saponin. However, tannins, triterpenoids, phenols, steroids, and alkaloids were not
detected in the extract. This result is not in line with previous study that showed the present of alkaloids,
triterpenes, fatty acids, phenols, alkanes and long chained alcohols [6]. This difference is due to the use
of different solvents and the method of extraction. Based on the previous report, Flavonoids have been
reported to possess antioxidant and anticancer activities [13]. Saponins, which are detected in the
extract, were reported to induce an apoptosis response on cancer cells through the permeabilization of
the mitochondrial membranes [14].

Table 1: The phytochemical constituents of CVCE

Test Indicator
Tannins -
Triterpenoids
Flavonoids
Saponin
Phenol -
Steroids -
Alkaloids -

Total Phenolic, Flavonoids Content and antioxidant activity of CVCE
Table 2: Total phenolics, flavonoids contents and antioxidant activities of CVCE.

+ o+

Total Phenolic (ug of Total flavonoids FRAP value (ug IC50 of DPPH
gallic acid equivalent/ (ug of quercetin Trolox/pg radical (ug/mL)
mg of extract £ SEM) equivalent/ sample dry

mg of extract + SEM)  weight + SEM)

54.43 £1.49 24.9124.91£0.33 43.05+£0.76 54.75£1.13
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Based on Table 2, the total flavonoids and phenolic contents present in CVCE extract were
2491 + 0.33 pg quercetin equivalent/mg of extract and 54.43 + 1.49 pg gallic acid equivalent/mg of
extract, respectively. The concentrations of CVCE extract that reduced free radical DPPH to about 50%
(IC50) is 54.43 £ 1.49 pg/mL. FRAP value was expressed as Trolox equivalents (pg Trolox/pug sample
dry weight). The FRAP value of CVCE extract was found to be 43.05 + 0.76 pg Trolox/ug sample dry
weight.
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Figure 1: Inhibition concentration (IC50) value of CVCE extract on MDA-MB-231
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Figure 2: Inhibition concentration (IC50) value of CVCE extract on MCF 7

The cytotoxic effect of CVCE extract was assessed based on the minimum concentration of
extract that giving at least 50% of the cancer cell survivability (IC50). Two human breast carcinoma
cell lines which are estrogen receptor negative (ER-) MDA-MB-231 cells and estrogen receptor positive
(ER+) MCF7 cell were used to determine the antiproliferative activity of CVCE extract. The survival
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of the human breast-derived cells after treatment with the CVCE extract and tamoxifen after 24, 48 and
72 h were determined. The inhibition concentration (IC50) of CVCE against MDA-MB-231 and MCF7
cell lines are shown in Figures 1 and 2, respectively.

The antiproliferative profiles of the CVCE extracts against the MDA-MB 231 cancer cell lines
are shown in Fig. 1. The result show that the IC50 value of the extract was decrease against time form
24 h to 72 h with IC50 value of 70 pg/mL, 40 pg/mL and15 pg/mL respectively. The activity against
MCFT7 cancer cell lines also showed the same pattern which are the IC50 value of CVCE was decrease
against time (24 h, 48 h and 72h) with the value 55 pg/mL, 50 pg/mL and 38 ug/mL, respectively.

Comparison of IC50 was also performed between the CVCE extract and tamoxifen, a standard
antitumor drug (Figure 1 and 2). Overall, tamoxifen was a more potent antiproliferative agent against
both cancer cell lines compared with the CVCE extracts of the plant as indicated by its lower IC50
values.

CONCLUSION

In conclusion, the findings of this study underscore the potential of Christia vespertilionis (L.1.)
Bakh. F as a natural anticancer agent against breast cancer cell lines. The phytochemical screening
revealed the presence of bioactive compounds, particularly flavonoids and saponin, suggesting the
pharmacological significance of the plant. Moreover, the quantification of total phenolic and flavonoid
contents provided insights into its antioxidant capacity, which may contribute to its anticancer effects
by mitigating oxidative stress. The antiproliferative assays demonstrated a concentration-dependent
cytotoxic effect of the C. vespertilionis extract on estrogen receptor-positive (MCF7) and estrogen
receptor-negative (MDA-MB-231) breast cancer cells. While the extract exhibited promising
cytotoxicity, its potency was lower compared to the standard drug tamoxifen. Nevertheless, the results
support further investigation into the mechanisms of action underlying the anticancer properties of C.
vespertilionis and its potential clinical applications.
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ABSTRACT

COVID-19, caused by the novel coronavirus SARS-CoV-2, has rapidly evolved into a global pandemic,
profoundly impacting public health, economies, and societies worldwide. The disease's variable clinical
manifestations range from asymptomatic cases to severe respiratory distress, highlighting the critical need to
understand the genetic underpinnings of COVID-19 susceptibility and severity. This study aims to investigate the
association between ACE2 gene polymorphisms and COVID-19 susceptibility and severity, providing insights
that could be pivotal for developing targeted preventive and therapeutic strategies. ACE2, a transmembrane
protein, is recognized as the primary entry point for SARS-CoV-2 into host cells. It is expressed in various tissues,
including the lungs, heart, kidneys, and intestines, suggesting its central role in the multi-organ impact of the
virus. Genetic variations in the ACE2 gene have been implicated in influencing an individual's susceptibility to
and severity of COVID-19. Such variations can affect ACE2 expression levels or alter the protein's structure,
potentially influencing the virus's ability to bind and enter cells. To elucidate these associations, we conducted a
comprehensive genome mining analysis of 203 genomes from individuals diagnosed with COVID-19. Our
analysis focused on identifying ACE?2 polymorphisms associated with the disease. We analyzed a comprehensive
set of 22 genetic markers across 15 genes linked to COVID-19 susceptibility from existing literature. These
markers were chosen based on their documented association with immune response, viral entry mechanisms, and
inflammatory processes in viral infections. Individuals were stratified into one of seven risk categories based on
their genetic profiles: “Moderately increased infection risk”, “Moderately reduced infection risk”, “Roughly
average infection risk”, “Slightly increased infection risk”, “Slightly reduced infection risk”, “Very slightly
increased infection risk”, and “Very slightly reduced infection risk”. This stratification provides a nuanced
understanding of individual variability in COVID-19 susceptibility, which could be critical for personalized risk
assessment and management. We further explored the association between 4CE2 polymorphisms and COVID-
19 severity. Our analysis extended to 42 genetic markers across 29 genes associated with COVID-19 severity,
derived from available literature. These genes are involved in pathways like cytokine signaling, immune
regulation, and cellular stress response, all of which are crucial in the pathogenesis of severe COVID-19. Among
these markers, 12 (rs11385942, rs2082940, rs2248690, rs4444903, rs324420, rs1801274, rs4073, rs20541,
rs2275913, rs832582, rs6721961, and rs3025039) were found to be present in at least 10% of the studied
population and were associated with a higher risk of severe COVID-19 complications. Our findings suggest that
ACE?2 gene polymorphisms play a significant role in determining COVID-19 susceptibility and severity.
Individuals harboring specific ACE2 genotypes may have an increased risk of developing COVID-19 and
experiencing severe complications. This study underscores the importance of genetic factors in COVID-19 and
opens avenues for personalized medicine approaches. The identification of high-risk genetic profiles can aid in
early intervention strategies and tailored treatment plans, potentially improving patient outcomes. Furthermore,
these findings have broader implications for public health policies and pandemic preparedness. Understanding
genetic susceptibility can enhance screening strategies and inform vaccine distribution priorities. Additionally,
our study lays the groundwork for future research exploring the interaction between ACE2 polymorphisms and
other genetic or environmental factors contributing to COVID-19 outcomes. In conclusion, this study provides
compelling evidence of the role of ACE2 gene polymorphisms in COVID-19 susceptibility and severity. By
offering a more detailed genetic landscape of the disease, our research contributes significantly to the ongoing
efforts to combat the COVID-19 pandemic through precision medicine and personalized healthcare strategies.
Keywords: Genome mining, COVID-19 severity, ACE?2 polymorphisms, precision health
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INTRODUCTION

The emergence of the COVID-19 pandemic, caused by the novel coronavirus SARS-CoV-2,
has posed an unprecedented global health crisis. The disease exhibits a wide spectrum of clinical
manifestations, ranging from asymptomatic infections to severe respiratory distress and multi-organ
failure. This variability in disease severity underscores the critical need to understand the genetic
underpinnings of COVID-19 susceptibility and severity. The Angiotensin-Converting Enzyme 2
(ACE2) receptor serves as the primary entry point for SARS-CoV-2 into host cells. Expression of ACE2
is found in various tissues, including the lungs, heart, kidneys, and intestines, highlighting its potential
role in the multi-organ effects of COVID-19. Genetic variations in the ACE2 gene have been implicated
in influencing an individual's susceptibility to and severity of COVID-19 [1]. These variations can alter
ACE?2 expression levels or modify the protein's structure, potentially influencing the virus's ability to
bind and enter cells [2]. To elucidate the associations between ACE2 polymorphisms and COVID-19
outcomes, we conducted a comprehensive genome mining analysis of 203 genomes from individuals
diagnosed with COVID-19. Our study aimed to identify ACE2 polymorphisms associated with the
disease and to assess their impact on COVID-19 susceptibility and severity.

MATERIAL AND METHOD

To identify ACE2 polymorphisms associated with COVID-19 susceptibility and severity, we
conducted genome mining on 203 genomes from individuals diagnosed with COVID-19. Genome
mining involves analyzing large-scale genomic data to identify genetic variants associated with specific
traits or diseases. In our study, we focused on identifying ACE2 polymorphisms, which are variations
in the ACE?2 gene sequence.

Genome Mining Process

i.  Data Acquisition: We obtained genome data for 203 individuals diagnosed with COVID-19
from the iPROMISE human genome database.

ii.  Genetic Marker Selection: We selected 22 genetic markers across 15 genes linked to COVID-
19 susceptibility from existing literature. These markers were chosen based on their
documented association with immune response, viral entry mechanisms, and inflammatory
processes in viral infections.

iii.  Genotyping: We performed genotyping to determine the genetic variants present at each of the
selected markers for each individual.

iv.  Risk Stratification: Based on their genetic profiles, individuals were stratified into one of seven
risk categories: “Moderately increased infection risk”, “Moderately reduced infection risk”,
“Roughly average infection risk”, “Slightly increased infection risk”, “Slightly reduced
infection risk”, “Very slightly increased infection risk”, and “Very slightly reduced infection
risk”.

V.  Severity Analysis: We further analyzed the association between ACE2 polymorphisms and
COVID-19 severity. We examined 42 genetic markers across 29 genes associated with
COVID-19 severity from available literature. Among these markers, 12 were found to be
present in at least 10% of the studied population and were associated with a higher risk of
severe COVID-19 complications.

RESULTS AND DISCUSSION

Our genome mining analysis revealed significant associations between 4ACE2 polymorphisms
and COVID-19 susceptibility and severity. Individuals with specific ACE2 genotypes exhibited a higher
risk of developing COVID-19 and experiencing severe complications. These findings highlight the
potential role of genetic factors in modulating an individual's response to SARS-CoV-2 infection.

Susceptibility Analysis

The analysis of 22 genetic markers across 15 genes associated with COVID-19 susceptibility
revealed a clear association between specific ACE2 polymorphisms and an individual's risk of
developing the disease. Individuals harboring certain ACE2 genotypes were found to have a moderately
increased or moderately reduced risk of COVID-19 infection compared to those with average infection
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risk profiles. These findings suggest that genetic variations in the ACE2 gene play a significant role in
determining an individual's susceptibility to SARS-CoV-2 infection.

Severity Analysis

Our analysis of 42 genetic markers across 29 genes associated with COVID-19 severity
identified 12 markers that were significantly associated with an increased risk of severe COVID-19
complications. These markers are involved in pathways crucial for the pathogenesis of severe COVID-
19, including cytokine signaling, immune regulation, and cellular stress response. The association
between these markers and severe COVID-19 outcomes suggests that genetic factors play a substantial
role in determining the severity of COVID-19 infection.

Discussion

Our study provides compelling evidence of the role of ACE2 gene polymorphisms in COVID-
19 susceptibility and severity. These findings align with previous research demonstrating the
association between genetic variations in ACE2 and an individual's susceptibility to SARS-CoV-2
infection and the severity of COVID-19 outcomes [1,2].

The identification of specific ACE2 polymorphisms associated with an increased risk of
COVID-19 and severe complications has important implications for personalized medicine approaches.
By understanding an individual's genetic predisposition to the disease, clinicians can tailor preventive
measures, treatment strategies, and resource allocation. For instance, individuals with high-risk genetic
profiles may benefit from enhanced infection control measures, early intervention strategies, and
personalized treatment plans [3,4].

Moreover, our findings have broader implications for public health policies and pandemic
preparedness. Understanding genetic susceptibility can inform screening strategies, vaccination
campaigns, and resource allocation during pandemics [4,5]. Additionally, our study lays the
groundwork for future research exploring the interaction between ACE2 polymorphisms and other
genetic or environmental factors contributing to COVID-19 outcomes [1,4,6-7].
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Figure 1: Left: A pie chart showing the distribution of the studied population across the seven
risk categories. Right: A histogram displaying the frequency of specific ACE2 polymorphisms
within the studied population.

CONCLUSION

Our study provides compelling evidence that genetic variations in the ACE2 gene influence an
individual's susceptibility to and severity of COVID-19. Understanding an individual's genetic
predisposition can inform personalized preventive measures, treatment strategies, and resource
allocation. Additionally, genetic susceptibility data can guide public health policies, such as screening
guidelines and vaccination prioritization.
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ABSTRACT

Purpose of the research- Dental implants' topographical features are critical in regulating the healing process
and, consequently, the production of proteins involved in multiple stages, from the initial inflammatory response
to the following remodelling of the bone. Improved bone-to-implant contact and favourable cellular responses
have been shown when a rough implant surface is present. But to get the appropriate level of roughness, additional
procedures are usually required, which raises the total cost of dental implants. Using metal injection moulding
technology, a porous dental implant composed of nickel titanium (NiTi) has been produced successfully. This
novel method makes it unnecessary to make additional surface alterations, making it a more economical
alternative. However, further research needs to be done to determine which protein expressions are associated
with the faster healing of porous implants, as shown by an earlier study in an animal model. The objective of this
investigation was to identify and compare the proteins that are produced during the healing process in dental
implants, both with and without porous properties. Methods- The study comprised a total of fourteen participants,
with seven participants receiving the NiTi dental implant and seven participants receiving the Mega Gen dental
implant (control group). Saliva samples were obtained at three distinct time intervals: prior to implantation (T0),
one-week post-implantation (T1), and eighteen weeks’ post-implantation (T2). The proteins involved in bone
regeneration were analyzed in saliva using liquid chromatography-mass spectrometry (LC-MS, Model 6520-
Accurate Mass Q-TOF). Results- Gene ontology analysis revealed 15 proteins associated with osseointegration
in the MegaGen group, detected at various time points (T0, T1, and T2). These proteins included Pancreatic alpha-
amylase (TO, T1, T2), Fibronectin (T0), Putative POU domain, class 5, transcription factor 1B (T0), Titin (TO,
T2), Cellular tumor antigen p53 (T1, T2), Neuroserpin (T1), Collagen alpha-3(VI) chain (T1), Dystonin (T1),
Ubiquitin carboxyl-terminal hydrolase 19 (T1), basement membrane-specific heparan sulfate proteoglycan core
protein (T2), EH domain-containing protein 1 (T2), myosin-11 (T2), TLR4 interactor with leucine-rich repeats
(T2), Talin-1 (T2), and Thrombospondin-1 (T2). In the NiTi group, 7 proteins were identified, including
Fibronectin at TO and T2, Pancreatic alpha-amylase at TO, T1, and T2, Titin and Hepatocyte growth factor at TO,
T1, and T2, Zinc finger and BTB domain-containing protein 40 at T1, Endothelin-1 at T2, and Fibrillin-2 at T2.
Conclusion- The proteins associated with the MegaGen group offer a detailed elucidation of the osseointegration
process, particularly during the phases of cell proliferation and bone remodelling. The proteins associated with
the NiTi group may have a link not only to osseointegration but also to inflammation.

Keywords: Dental implants, bone healing, proteins, saliva, biomarkers.

INTRODUCTION

Dental implants have been used to replace missing teeth since the 1960s. However, due to their
unparalleled level of effectiveness and convenience, their use has become much more widespread in
recent years, and it is estimated that one million dental implants are placed worldwide each year (1).
This is because dental implants are now regarded as the gold standard in tooth replacement. The process
of osseointegration, also known as bone to implant contact (BIC), is critical to the success of dental
implants. This procedure starts with the surgical placement of the implant and continues through the
healing process as well as the continuous loading of the implants while they are in use. Osseointegration
is only considered successful if new bone forms on the implant's surface. During the contact
osteogenesis process, osteogenic cells in various stages of differentiation are continuously recruited and
migrating to the implant site.
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The purpose of this study, which was part of a larger clinical trial on a novel porous Nickel
Titanium dental implant, was to look into the impact of the implant's porous surface on the
osseointegration process. It would be beneficial to identify the biomarkers involved in the
osseointegration of this novel porous implant because research has shown that different surface
characteristics can elicit different cellular responses (2,3,4). We anticipate seeing some differences in
the biomarkers involved, particularly in the early stages of the healing process, because the animal study
showed that this porous implant enhances osseointegration (5).

Homeostasis, granulation tissue production, and bone remodelling have all been shown to be
critical components of the osseointegration process. These processes have the potential to initiate the
production of cytokines that promote inflammation, inflammatory cell infiltration, osteogenic cell
activation, and immune cell stimulation. As a result, each stage of the osseointegration process
stimulates the release of healing-related factors that have yet to be fully identified and understood. These
factors linked to the healing process have the potential to be used as clinical biomarkers. As a result,
more molecular studies are needed to provide a clear explanation of the molecular mechanism
underlying osseointegration.

MATERIAL AND METHOD

Research ethics approval by UiTM Human Research Ethics
Committee

}
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Figure 3.1: A flowchart summarizes the methodology used in this study.

Saliva samples were taken from participants in a parallel, single-blinded, superiority clinical
trial (registered under ClinicalTrial.Gov (U.S. National Library of Medicine, ID:NCT04618055))
following ICH GCP, ISO 14155:2011 guidelines.

This study was conducted at the Faculty of Dentistry, Sungai Buloh and Integrative
Pharmacogenomics Institute (iPromise), Puncak Alam Campus. 14 individuals received a single
implant in the mandibular posterior region: 7 received porous NiTi and 7 received MegaGen Anyridge
implants from February 2022 to April 2023.
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Three saliva samples were taken before, one week after, and 18 weeks after implant installation.
MegaGen was selected as the control group due to their recent entry into the implant market and the
absence of comprehensive performance research. Moreover, MegaGen implants were notably
affordable compared to other dental implants in Malaysia, and the NiTi implant manufacturers intended
to provide their product at a comparable price to MegaGen implants.

Subject recruitment was open to individuals of both genders who are 18 years or older and have
good dental hygiene. This study excludes individuals who are medically compromised, smokers,
individuals with a history of drug abuse or alcoholism, individuals with severe periodontal disease,
individuals who have had unsuccessful implant treatment, individuals undergoing chemotherapy or
radiotherapy, and pregnant women.

RESULTS AND DISCUSSION

RESULT

As for the result, 42 saliva samples were collected for testing. The majority of the participants
were Malay (85%), female (93%), and aged 44 to 64 years old, with a mean age of 52 years old. The
demographic data for both groups were very similar.

Comparative Analysis of Peptide Profiles

Chromatograms show the relative concentration and intensity of peptides in porous and non-
porous dental implants throughout time. These various chromatographic patterns may indicate different
protein expression profiles or protein copy numbers across timepoints. TO and T1 show that non-porous
implant peptides are more abundant than porous implant peptides. This suggests different protein
expression kinetics at these stages. The chromatograms show a significant increase in peptide
abundance in the porous implant group compared to the non-porous implant group in T2. This change
in peptide intensity may indicate a major change in protein expression or copy numbers during healing.

Protein ldentification and Functional Annotation

This research discovered proteins, each with unique proteome profiles, highlighting the
dynamic nature of protein expression during dental implant healing. In particular, 17 proteins were
consistently expressed at all timepoints, but different protein combinations were coexpressed at
different times. Using PANTHER webtools for protein classification revealed a key difference:
MegaGen implant patients have a wider range of proteins involved in many biological processes than
NiTi implant patients. This protein involvement discrepancy suggests different biological pathways.
The SalivaDB database was used to compare the proteins. Of the proteins discovered, 13.21% proteins
matched SalivaDB entries.

Protein Annotation: Comparative Analysis

MegaGen implants detected 8.14% salivary proteins, while NiTi implants found 6.30%. NiTi
discovered 7 implant healing-related proteins after functional annotation, with the first 3 proteins also
found in MegaGen. Different regulatory patterns defined these proteins. Fibronectin downregulated
from TO to T2, pancreatic alpha-amylase consistently downregulated, and Titin downregulated from TO
to T1 and upregulated from T1 to T2. Hepatocyte growth factor and Zinc finger and BTB domain-
containing protein 40 were exclusively expressed at T1 in NiTi implants, while Endothelin-1 and

Fibrillin-2 were expressed at T2.
IMPLANT-HEALING-RELATED PROTEINS IN NITI IMPLANT AT DIFFERENT TIME-POINTS
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MegaGen discovered 15 osseointegration-associated proteins with diverse regulation patterns.
Pancreatic alpha-amylase upregulated during TO to T1 and downregulated during T1 to T2. Both
fibronectin and Putative POU domain, class 5, transcription factor 1B were only expressed at TO.
Cellular tumour antigen p53 downregulated from T1 to T2, while Titin consistently downregulated from
TO to T2. Neuroserpin, Collagen alpha-3(VI) chain, Dystonin, Ubiquitin carboxyl-terminal hydrolase
19 were exclusively expressed at T1 while Basement membrane-specific heparan sulfate proteoglycan
core protein, EH domain-containing protein 1, Myosin-11, TLR4 interactor with leucine-rich repeats,

Talin-1, Thrombospondin-1 were expressed at T2.
OSSEOINTEGRATED-RELATED PROTEINS IN MEGAGEN IMPLANT
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DISCUSSION

This dental implantology study uses salivary proteomics to analyse osseointegration, a
pioneering effort (6,7,8,9). This work tracks healing during osseointegration, unlike previous research
that examined salivary proteome alterations at a single timepoint. T1 proteins reflect the inflammatory
to proliferative phase, while T2 proteins show healing maturation. No other study has provided as
complete and dynamic salivary proteome data for dental implant operations, which enhances our
understanding of implant healing dynamics.

Several proteins showed unexpected patterns with NiTi implants. Pancreatic alpha-amylase was
detectable at all three timepoints but decreased. This protein may affect bone repair and calcium
binding. Throughout recovery, striated muscle structural protein titin was constantly found. Fibronectin,
hepatocyte growth factor, zinc finger and BTB domain-containing protein 40, endothelin-1, and
fibrillin-2 were also connected to bone healing but only found once. Cell adhesion, collagen binding,
osteoblast development, bone mineralization, cell population proliferation, and bone trabecula creation
are among their roles (10).

The salivary proteomes of participants who received MegaGen and NiTi implants differed
significantly due to variations in implant surface material and osseointegration outcomes. The paucity
of research on salivary proteins and MegaGen osseointegration renders comprehension challenging.
Within the MegaGen group, there are variations in the levels of pancreatic alpha-amylase, which can
potentially impact the process of bone repair and the binding of calcium (11). The levels of TO and T2
titin decreased without a definitive correlation to bone regeneration. The levels of cellular tumour
antigen p53 decreased from T1 to T2, potentially because it plays a role in inhibiting DNA synthesis
following DNA damage. This decrease may not have an impact on bone repair. At T1, active bone
healing resulted in the production of neuroserpin and collagen alpha-3(VI) chain. The proteins
dystonin, ubiquitin carboxyl-terminal hydrolase 19, myosin-11, TLR4 interactor with leucine-rich
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repeats, talin-1, and thrombospondin-1 were found only at T1 or T2, indicating that they play a role in
the process of bone healing and osseointegration. Further investigation is required to ascertain their
precise functions.

This study provides a database of MegaGen dental implant patients' saliva protein expressions
during two critical healing periods. Future research could compare these protein profiles to those of
other calcium-coated implants to gain a better understanding of the molecular mechanism that promotes
osseointegration in calcium-coated implants. The atypical protein expressions observed in the NiTi
group may suggest the presence of metal contamination resulting from surgical drills, which could
potentially lead to complications in osseointegration. This study emphasizes the potential of saliva as
a diagnostic tool for assessing the healing process of dental implants, which could have a significant
impact on the field of dental implantology.

CONCLUSION

We believe this is the first proteomics work to assess saliva proteins at several timepoints after
dental implant therapy, especially with varied implant types. Protein profiles differ from pre-implant
treatment (TO) to 1 week (T1) and 18 weeks (T2) after implant implantation. Surgical drill metal
contamination may affect seven implant-healing proteins in NiTi implants. In MegaGen implants, 15
proteins were linked to osseointegration phases. The unique protein profiles of each implant group
reveal their healing processes and lay the groundwork for future research. They enable clinical
biomarker research and dental implant surface coating development to expedite implant healing.
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ABSTRACT

The leaves of ‘Pokok Tapa’ or scientifically known as Pycnarrhena cauliflora (Menispermaceae) are used by
Borneo communities as folkloric medicine and as a natural food flavour enhancer in their cooking. However, a
thorough literature search revealed that not much scientific work has been done on the species. Thus, the aim of
this study is to determine the chemical compositions of the plant’s leaves through proximate analysis,
phytochemical screening, and high-performance liquid chromatography (HPLC) profiling. The proximate
analysis indicated that the dried leaves contain key nutritional components such as carbohydrate, crude fibre, total
fat, and crude protein in the percentage of 78.5, 59.0, 2.7 and 8.2, respectively. The high protein content could
contribute to the flavor enhancer potential of the leaves. Meanwhile, the phytochemical screening test on the
methanolic leaf extract showed the presence of several classes of compounds which were alkaloids, terpenoids,
and tannins. Among the classes of compounds that have been reported in the Pycnarrhena species were the

alkaloids isoquinoline, bisbenzylisoquinoline and aporphine while none of the terpenoids or tannins. The
HPLC profile obtained at 230 and 281 nm UV wavelengths indicate strong m—m* and n—w* electronic
transitions of the moderate polarity alkaloids. These alkaloids might also contribute to the umami flavor of
the plant’s leaves. However, identification the alkaloids and free amino acid composition of the crude protein
is necessary to support these findings.

Keywords: Borneo herb, Pycnarrhena, phytochemical, proximate analysis, HPLC.

INTRODUCTION

Pycnarrhena cauliflora (Miers.) Diels. (Menispermaceae) is a liana species, thrives in tropical
regions, particularly Borneo [1]. Known by various names such as 'pokok ajinomoto,' 'kiamis,' 'tapa,’
'tapa tahambia,' or 'tapa bohuang' in Sabah, and 'sengkubak' and 'kemangi imbo' in Indonesia, its usage
varies among local ethnic groups [2]. Extensive literature search reveals that the prevalence traditional
applications of P. cauliflora are more prominent in Kalimantan, Indonesia, and East Malaysia [3].
Beyond its role as a food enhancer and seasoning, the leaves of P. cauliflora have traditionally been
employed to address diverse ailments, including eye irritation, headaches, fever, seizures, malaria,
stomach bloating, and snakebites [4,5].

Besides that, the plant exhibits several biological activities, including cytotoxicity, antioxidant
properties, antiparasitic effects, anticancer potential, and protein tenderizing attributes [6-10]. Despite
screening for major phytochemical groups (alkaloids, flavonoids, tannins, terpenoids, steroids,
saponins, and phenols), there are lack of reports on the chemistry of the plant. Nevertheless, recent GC-
MS analysis of volatile constituents from its leaves revealed compounds such as a-bergamotene, [3-
sesquiphellandrene, a-cubebene, and sabinene, all belonging to the terpene class [11]. Thus, the aim of
this study is to determine the chemical compositions of the plant’s leaves through proximate analysis,
phytochemical screening, and high-performance liquid chromatography (HPLC) profiling.

MATERIAL AND METHOD
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Plant Materials
Dried P. cauliflora leaves were purchased online through E-commerce from Indonesian vendor.
Then, the leaves were delivered to AuRIns, UiTM Puncak Alam for authentication.

Preparation of Extracts

The sample (500 g) was cut into smaller fragment and pulverized using electrical grinder. The
powder was extracted with 100 % MeOH at room temperature for 72 h and then filtered through
Whatman No. 3 filter paper (Whatman, England). The filtrate was collected, and excess solvent was
evaporated under reduced pressure using rotary evaporator at temperature between 40-45 °C yielding
20 g of the extract. The extract was stored in -4 °C prior to analysis.

Proximate Analysis

The proximate analysis were determined on the pulverized sample according to the official
analysis methods of the AOAC International [12]: total ash content by igniting a ca. 3—5 g test sample
in a furnace at 550 °C until whitish or grayish ash obtained (923.03); moisture content by oven drying
a ca. 2 g test sample at 100 °C to a constant weight (950.46); protein content by the Kjeltec Auto
Analyzer (923.03); total fat content by petroleum ether extraction using a Soxhlet apparatus (991.36).
The carbohydrate content was determined according to [13]: % Carbohydrates = 100 — (% Protein + %
Fat + % Ash + % Moisture).

Phytochemical Tests

The extract underwent qualitative phytochemical analyses following the procedures outlined
by Azmi et al. [14]. The identification of alkaloids (Mayer’s reagent), flavonoids (Shinoda Test),
terpenoids (Salkowski Test), tannins (Ferric Chloride Test), and saponins (Froth Test) was carried out.

Chemical Profiling using High Performance Liquid Chromatography (HPLC)

The profile of the extract was analysed by using DIONEX Ultimate 3000 HPLC system
(ThermoFisher, USA). Separation was accomplished on a Phenomenex Luna ® 5 um C18 (2) 100 A
(150 X 4.6 mm particle size) column. Mobile phase A was UPW and mobile phase B was HPLC grade
MeCN. A constant flow rate of 1 mL/min was used and a mobile phase gradient was applied to achieve
a good baseline separation: min 0; 10% B, min 25; 100% B, min 30, 100% B, min 33; 10% B, min 35;
10% B.

RESULTS AND DISCUSSION

Tables 1 and 2 summarize the proximate analysis and phytochemical screening of P. cauliflora
leaf extract. The proximate analysis (Table 1) revealed that the dehydrated leaves contain essential
nutritional components, including carbohydrates (78.5%), crude fiber (59.0%), total fat (2.7%), and
crude protein (8.2%). While, the phytochemical screening results (Table 2) indicated the presence of
several compound classes, notably alkaloids, terpenoids, and tannins. Most alkaloids are biogenetically
derived from amino acids such as glutamic acid, aspartic acid, phenylalanine, and tyrosine [15]. The
combination of high protein and moderate alkaloid content suggests the potential presence of umami
tastants in the leaves. Previous studies have also noted that the bitter taste of alkaloids may contribute
to the umami flavor of certain foods [16].

Alkaloids such as isoquinoline, bisbenzylisoquinoline, and aporphine have been previously
reported within the Pycnarrhena genus, while terpenoids and tannins remain undocumented [17]. To
further investigate the chemical composition and structural complexity of P. cauliflora leaf extract,
HPLC chemical profiling was performed. Guided by phytochemical analysis, which revealed a high
concentration of alkaloids, two UV maxima wavelengths (230 nm and 281 nm) were selected for
detection, focusing on this class of compounds.

The chromatograms (Figures 1 and 2) revealed consistent chemical profiles, with the major

constituents eluting between 14 and 20 minutes, indicative of moderate polarity. These HPLC
profiles confirmed the presence of alkaloids, with most peaks concentrated in the central region of
the chromatograms. This observation aligns with the characteristic electronic transitions of T—*
and n—>m* commonly associated with alkaloid compounds at 230 nm and 281 nm [15-18].

Table 1: Proximate Analysis
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Components Content

Total ash 3.0%
*Moisture 7.6%
Protein 8.2%
Total Fat 2.7%
Carbohydrate 78.5%
Crude fiber 59.0%

*Moisture was presented based on wet mass; others were presented based on dry mass
Table 2: Phytochemical Tests

Phytochemical constituents Qualitative content
Alkaloid ++
Flavonoid -
Terpenoid +
Tannins +
Saponins -

*Qualitative approximation scale: ‘+’ trace, ‘++’ moderate, ‘-’ absent
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Chromatogram of the extract detected at 281 nm wavelength

Figure 2
CONCLUSION

The chemicals content of P. cauliflora leaves were found to be protein, fat, carbohydrate, fiber,
alkaloids, terpenoids, and tannins. High protein and moderate alkaloids contents could contribute to the
flavor enhancer potential of the plant’s leaves. Additional investigations are required to identify the
specific alkaloids which give rise to the peaks in the chromatograms and to assess these alkaloids for
their potential as flavor enhancers. Furthermore, there is a need for the identification of the free amino
acid composition within the crude protein.
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ABSTRACT

Stingless bee propolis, a natural resinous substance, has garnered scientific attention due to its rich array of
bioactive compounds and traditional medicinal uses. While extensive studies have characterized the biological
properties and therapeutic potential of propolis from various regions, limited research has been conducted on
Malaysian stingless bee propolis. This study investigated the in vitro wound healing potential of the ethanolic
extract of Malaysian Tetrigona apicalis propolis. Human epidermal keratinocyte (HaCaT) cells were used to
assess cell viability, proliferation, and migration through 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT) and scratch assays. Cell viability was determined after 24 h of treatment, while proliferation was
measured at 48 and 72 h. The scratch assay assessed cell migration following 24 h of treatment at various extract
concentrations. The results indicated that the ethanolic extract of T. apicalis did not exhibit cytotoxic effects on
HaCaT cells at concentrations ranging from 7.81 and 125.00 pg/mL but caused a dose-dependent reduction in
cell viability at higher concentrations of 250-1000 ng/mL. At 100 pg/mL, the extract significantly enhanced cell
migration within 24 h compared to the positive control, allantoin. These findings highlight the enhanced cell
migration within 24 h compared to the positive control, allantoin. These findings suggest that 7. apicalis propolis
possesses properties that may support wound healing. However, further studies are necessary to elucidate its
mechanisms of action and evaluate its practical applications in wound care therapies.

Keyword: Stingless bee propolis, keratinocytes, proliferation, migration, wound healing.

INTRODUCTION

Stingless bee propolis, renowned for its rich repertoire of bioactive constituents and
longstanding traditional medicinal applications, has emerged as a subject of growing interest in recent
scientific investigations [1,2]. Derived from diverse botanical sources and processed by stingless bees
of various species, propolis exhibits a remarkable diversity in its chemical composition, reflecting the
unique flora and environmental conditions of different geographical regions [2]. Numerous studies
conducted worldwide have elucidated the multifaceted therapeutic properties of propolis, encompassing
antioxidant, antimicrobial, anti-inflammatory, and immunomodulatory activities, among others [3].
These pharmacological effects have been attributed to the presence of phenolic compounds, flavonoids,
terpenes, and other biologically active constituents present in propolis extracts [1]. The genus Tetrigona,
comprising various species of stingless bees, is endemic to Malaysia and Southeast Asia [4]. Among
these species, Tetrigona apicalis stands out for its unique propolis composition and medicinal properties
[5]. Despite its potential therapeutic benefits, limited research has been conducted to evaluate the wound
healing effects of Malaysian T apicalis propolis.

Wound healing is a dynamic and intricate biological process orchestrated by a series of cellular
and molecular events aimed at repairing damaged tissues and restoring their structural and functional
integrity. This multifaceted process involves several overlapping phases, including hemostasis,
inflammation, proliferation, and tissue remodeling, each governed by intricate signaling pathways and
orchestrated by various cell types,
growth factors, cytokines, and extracellular matrix components [6]. Keratinocytes, the predominant cell
type in the epidermis, contribute to wound closure by proliferating, migrating, and differentiating to
form a protective barrier over the wound bed. These cells are essential for re-epithelialization, a critical
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phase of wound healing that involves the restoration of the epidermal layer to seal the wound and
prevent infection [7].

In recent years, there has been growing interest in exploring natural remedies with potential
wound healing properties, driven by the recognition of the limitations and adverse effects associated
with conventional therapies [8]. Natural products derived from plants, animals, and microorganisms
have long been used in traditional medicine systems worldwide for the treatment of various ailments,
including wounds and skin conditions [9]. Given these insights, this study aimed to assess the in vitro
wound healing potential of the ethanolic extract of Malaysian 7. apicalis propolis. The assessment
included cytotoxicity, proliferation, and migration activities using human epidermal keratinocyte
(HaCaT) cells as a model system. By elucidating the biological activities of Malaysian 7. apicalis
propolis extract, this research seeks to contribute to the understanding of its therapeutic potential and
pave the way for future applications in wound healing therapies.

MATERIAL AND METHODS

Collection of raw propolis

Propolis produced by stingless bees 7. apicalis was collected in December 2021 from local
apiary of Belantara SR Enterprise, Hulu Bernam, Selangor (N 3° 40° 42.1818” E 10° 31’ 14.5416”).
The apiary site is predominantly surrounded by a diverse range of ornamental trees, notably from the
Myrtaceae, Fabaceae, Scrophulariaceae, Lythraceae, Elaecocarpaceae families, in addition to fruit
trees including Moraceae, Anacardiaceae, and Sapindaceae families. A voucher specimen
documenting the identified stingless bee species was deposited at the Centre for Insect Systematic,
Universiti Kebangsaan Malaysia with voucher accession number of CIS-TRI-2022-06.

Preparation of ethanolic extract

The ethanolic extraction of propolis followed a method outlined by [10] with minor
modifications. Briefly, the propolis samples (10 g) were ground into powder and dissolved in 100 mL
of 70% ethanol (1:10 w/v ratio). After 48 hours of agitation at 25°C, the suspensions were filtered and
evaporated under vacuum (995 hPa, 30°C). The concentrated extracts were frozen overnight,
centrifuged to remove wax, freeze-dried, and stored at -20°C.

Cell culture and cell viability assay

The human epidermal keratinocyte (HaCaT) cell line was obtained from the American Type
Culture Collection (ATCC, Manassas, VA, USA). The cells were cultured in complete Dulbecco's
modified Eagle medium (DMEM), supplemented with 10% fetal bovine serum and 1% penicillin-
streptomycin, and maintained in a humidified incubator at 37°C with 5% carbon dioxide (CO?2).
Subculturing was performed when the cell density reached 80-95% confluency. Cells in all experiments
were used between the 10™ and 15™ passages.

Cell viability was determined using a modified colorimetric MTT assay, which measures the
mitochondrial reductase activity of viable cells. Cells grown in 96-well plates were treated with propolis
extract at concentrations of 7.81, 15.63, 31.25, 62.50, 125.00, 250.00, 500, and 1000 pg/mL in the
growth medium. After 24 h of incubation, MTT solution was added to the wells. Then all the solutions
were removed and DMSO was added to dissolve the formazan crystals. The plates were incubated for
4 h and then read at 570 nm.

Cell migration assay

HaCaT cell migration assays were conducted following the protocol outlined by [11]. Cells
were seeded at a density of 1x10° cells per well in six-well plates and allowed to reach confluency. A
scratch was then made across each well using a 200 pL pipette tip. Cells were subsequently treated with
varying concentrations (12.50, 25.00, 50.00, and 100.00 pg/mL) of the extract, with 10.0 pg/mL
allantoin serving as a positive control. Phase-contrast images were captured at 0, and 24 h post-
wounding, and cell migration was quantified by measuring the remaining scratch wound area relative
to the initial wound area using ImageJ software.
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Statistical analysis

The data presented in this study represent the mean + standard deviation of at least three independent
replicates. Statistical significance between groups was determined by One-Way ANOVA followed by
Tukey’s test for post hoc comparison. A p-value of less than 0.05 was considered statistically
significant.

RESULTS AND DISCUSSION

Figure 1 illustrates the viability of HaCaT cells following a 24-h treatment with varying
concentrations of 7. apicalis propolis extract. At lower concentrations (7.81-125.00 pg/mL), no
cytotoxic effects were observed, indicating that the extract was biocompatible within this range.
However, at higher concentrations (250-1000 ng/mL), cell viability decreased significantly in a dose-
dependent manner, with a reduction exceeding 30%. This reduction may be attributed to the high levels
of certain bioactive compounds in the propolis extract that at elevated concentrations, could exert
cytotoxic effects. Based on these findings, concentrations between 12.5 and 100 pg/mL were selected
for subsequent proliferation and migration assays to ensure non-cytotoxic conditions.

In the proliferation assay, the extract exhibited a stimulatory effect on cell viability over time,
as shown in Figure 2. At all tested concentrations, a notable increase in cell viability was observed after
48 and 72 h of treatment compared to the control. This effect was more pronounced after 72 h, where
concentrations of 12.5—-100 ug/mL resulted in a significant increase (p<0.05) in proliferation, with rates
ranging from 158.76 = 0.11% to 185.92 + 0.15%. The migration of HaCaT cells was evaluated using a
scratch assay, which monitors the ability of cells to close a wound gap over time [11,12]. After 24-h of
treatment, cells treated with 100 pg/mL of the extract exhibited a significant (p<0.05) increase in the
percentage of wound closure, measuring 96.65 + 3.01%, compared to the control group (55.65 +
2.21%). Interestingly, there was no significant difference (p>0.05) in the percentage of wound closure
between the groups treated with allantoin (84.96 + 2.32%), serving as the positive control, and the group
treated with the propolis extract at 100 pg/mL (96.65 + 3.01%). These results are visually supported by
the micrographs presented in Figure 3, which illustrate the progression of wound closure in each
treatment group.

The present study suggests that 7. apicalis propolis extract promotes wound closure in a dose-
dependent manner by stimulating keratinocyte proliferation and migration. Keratinocytes are crucial
during the epithelialization phase of wound healing, as they migrate and proliferate to restore the
integrity of the wound surface [13]. Re-epithelialization, a key component of this phase, is a highly
coordinated process involving keratinocyte migration from the wound margins, followed by their
proliferation to cover the exposed wound bed [7]. The significant increase in cell migration observed
with the extract treatment is consistent with previous studies highlighting the stimulatory effects of
propolis on keratinocyte activity [14, 15]. The bioactive compounds in 7. apicalis propolis, particularly
flavonoids and phenolic acids, are likely responsible for these effects. These compounds have been
widely recognized for their ability to enhance cellular activities, reduce oxidative stress, and support
wound repair mechanisms through their antioxidant and anti-inflammatory properties [16, 17].
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Figure 1: Effect of 7. apicalis ethanolic extract on the viability of HaCaT cells after 24 hours
exposure to various concentrations. Control group represents cells treated with 0.5% DMSO.

Experiments were performed in triplicate and data are presented as mean = SD.
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Figure 2: Effect of 7. apicalis ethanolic extract on the proliferation of HaCaT cells at 48 and 72

hours. Control group represents cells treated with 0.5% DMSQO. The data are presented as

mean = SD of three independent experiments. Values of *P < (.05 were considered statistically

different as compared to control.
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Figure 3: Representative images for migration of HaCaT cells treated with different
concentrations of the 7. apicalis ethanolic extract at 24 hours after incubation (x4
magnification).

CONCLUSION

In conclusion, this study highlights the wound healing potential of 7. apicalis propolis extract
by promoting the cell proliferation and migration of keratinocytes. These preliminary findings suggest
that 7. apicalis propolis extract warrants further investigation as a potential wound healing material.
Future studies are needed to confirm its efficacy as a wound healing agent.
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ABSTRACT

It is undebatable that technology adds advantages in teaching and learning and there is a need to prepare the
younger generation and encourage them for changing work, social and cultural environments. This study
investigates the level of self-efficacy in technology use among the lecturers at the Centre of Foundation Studies,
UiTM Dengkil Campus, Selangor and the relationship between self-efficacy in technology use and the use of
technology in classroom. The study also seeks explanation for the reasons to the use of technology in classroom
among the lecturers. It applies both qualitative and quantitative approach to observe lecturers’ self- efficacy in
using technology in teaching. Six-Point Likert-scale questions developed from Technology Proficiency Self-
Assessment Scale (TPSA) were administered amongst 51 lecturers. Collected data from the survey was then
prepared for the statistical procedures using Statistical Package of Social Science (SPSS) Version 2.0. It is found
that there are significant correlations between lecturers’ self-efficacy in technology use and the application of
technology in the classroom (r=0.413). The finding obtained from this study concludes that increases in self-
efficacy are correlated with the use of technology in classroom. This study finally concludes that there is a need
for lecturers to equip themselves with the current technology advancement and to apply it in the process of
teaching and learning to create a more meaningful learning environment.

Keyword: Lecturer’s self-efficacy, technology proficiency, technology in education

INTRODUCTION

Numerous efforts have been taken by the government to upskill the lecturers in technology and
digital knowledge to create a productive classroom and amplify the effectiveness of students’ learning.
This allows the lecturers to make themselves relevant to the rapidly progressing pedagogical approach.
Using technology in classroom is important to give a positive impact on students’ learning. Students
may likely have a high level of technology self-efficacy if the lecturer has as well, hence creating a
more conducive learning environment to the students. A study discovered that students would use
computer and online platforms if they feel confident in using technology in the classroom [1]. Another
study showed that students not only felt the learning efficiency increment when accessing information,
but also highlighted that the use of technology in classroom benefited them better in the workplace [2].
They agreed that most traditional learning methods like using textbooks and whiteboards could not
deliver the lesson the same way as the advanced learning approaches.

Self-Efficacy

Bandura studied self-efficacy as the psychology of procedures that change one’s confidence,
beliefs and ability [3]. When it comes to self-efficacy, one is able to deduce whether an action should
take place, how many attempts should one strive and how long the strive is sustained when dealing with
drawbacks and complications. Other people’s concern about an individual’s capability has not affected
on him or her, but rather the personal belief that he or she can perform a challenging task is measured.
Threatening situations are feared and avoided if individuals believe that they exceed their capability,
whereas those who have faith in themselves will behave assuredly to perform necessary activities.
Those who doubt their capabilities may have the tendency to give up on a difficult task, as opposed to
those who have higher self-efficacy who would put more effort and strive harder [4]. Thus, a good
quality work performance may not be achieved without high self-efficacy.
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A study that focused on sport competition examined the athletes’ self-efficacy when they lost
the game [5]. Their low self-efficacy was reflected by a stream of misery with statements like “I stink”
and “I don’t belong in the field”. The researchers believe that one’s strong and consistent self-efficacy
is needed to sustain the effort put in work and the success that may follow, and this can be possible
when he or she develops and improves his or her skills and undergoes changes to meet the demands of
his or her functioning workplace. For example, the athletes in would have had a much positive level of
self-efficacy if the people around them (relatives, coach or spectators) could boost their confidence after
the loss. Later research made a connection between their perceived control model with Bandura’s self-
efficacy theory [6]. The model, which includes three beliefs (strategy, capacity, and control beliefs),
looks at the ability to put effort in strategizing an individual’s work performance, guided by a strong
control belief and capacity belief that he or she can produce work accomplishment. Self-efficacy is
mirrored by ‘I believe I can do this’ capacity belief.

Lecturer’s Technology Self-Efficacy

Information and communication technology (ICT) in education is a system which is
implemented through a systematic effort to modernize the education, and there are efforts to develop
the information society [7]. There is positive relationship between ICT use in teaching and the students’
achievements. The usage of ICT during lessons conducted in classes has improved the learning
outcomes of students. Hence, the use of ICT should be recognised by all teachers in order to enhance
students’ achievement in academic [8].

It is significant to understand the lecturer’s self-efficacy with respect to numerous instructional
practices [9]. The higher the level of technology self-efficacy among lecturers, the more inclined they
are to accept transformations and choose the best option in teaching. As the Internet became more vital
in our daily routines, it also impacted the teaching and learning process [10]. Lecturers admitted that
students are more interested and engaged when completing assignments using internet by providing
them different choices, increasing their level of interest, and providing opportunities relatable to their
experiences. While a survey found that most new teachers have challenges in using technology in their
first years of teaching [11], another survey proved that many new teachers now are digital natives and
have grown up using technology and they have high confidence in applying technology in their daily
routines [12]. Relating efficacy for technology use in classroom especially in selecting appropriate tools
used should be explored further in order to enhance teaching and learning.

Therefore, creating a conducive learning environment to the students should start by having
lecturers with high technology self-efficacy. A successful use of technology in classroom can be seen
when the goal of a lesson is met after using certain applications or when tools and resources run
smoothly in classroom. This, in turn, strengthens their technology self-efficacy even more, to the extent
that they would consider using technology in other classes. However, if the method fails due to some
external challenges or not fully utilizing technology, self-efficacy in using technology can be weakened.
They may face failure in transforming classes and are unable to align with learning goals, making
integrating technology into curricular content more difficult.

In this study, lecturers’ technology self-efficacy and the use of technology in classroom are two
important variables for lecturers to achieve best learning environment. Therefore, the main purpose of
this study is to investigate the statistical relationship between self-efficacy in technology use and the
use of technology in classroom. Three research questions were constructed as to guide this study:

1. What is the mean score of lecturers’ self-efficacy in technology?
2. What is the mean score of technology use in classroom amongst the lecturers?

3. Is there any significant relationship between lecturers’ self-efficacy in technology use and the use
of technology in classroom?

METHODOLOGY

The main aim of this study is to investigate the level of self-efficacy in technology use and the
correlation with the use of technology in the classroom amongst the lecturers at the Centre of
Foundation Studies, Ui'TM Dengkil Campus, Malaysia. To achieve the research objective and research
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questions of this study, both quantitative and qualitative procedure were employed for data collection
and analysis.

A set of instruments consisting of demographic data and six-point Likert-scale questions
developed from Technology Proficiency Self-Assessment Scale (TPSA) was administered amongst the
respondents. Christensen and Knezek presented self-efficacy as ‘confidence in one’s competence’ to
operate this instrument [13]. This instrument comprised 38 items measured on a 6-point scale, 1 being
“strongly disagree” and 6 being “strongly agree”. The items were organized as follows: a) items 7, 8§,
10 and 11; referring to email; b) items 12, 15 and 16; referring to World Wide Web; ¢) Items 18, 19, 20
and 21; referring to integrated application; and d) items 23, 24, 25 and 26; referring to teaching with
technology. Cronbach’s Coefficient Alpha was used in order to measure the reliability of the
instruments used. The reliability of the instrument was established and the results proved that the
instrument was reliable (a=.951).

To improve the sampling process, 51 lecturers were randomly selected from the Science Faculty
(Physics, Biology, Chemistry and Mathematics), Law Faculty, TESL department, Academy of
Contemporary Islamic Studies (ACIS) and Akademi Pengajian Bahasa (Academy of Language Studies,
APB). From the survey, 11 lecturers were below the age of 30, 34 between the age of 31-40, 3 between
the age of 41-50, and 3 over the age of 50. Data collection tool was performed using Google Form that
allowed each respondent to answer in 10 minutes. Collected data from the survey was then prepared for
the statistical procedures using Statistical Package of Social Science (SPSS) Version 2.0. To support
the survey, a brief interview session with a small selection of the respondents was then conducted to
further discuss on their survey responses.

RESULTS AND DISCUSSION

From the survey, the mean score of lecturers’ self-efficacy in technology use is derived from
Table 1.
Table 1: Lecturers' Perceived Self-Efficacy in Technology Use

Responses r %
Strongly disagree 6 0.31
Disagree 29 1.5
Do not know 166 8.57
Neither agree nor disagree 356 18.37
Agree 653 33.69
Strongly Agree 728 37.56

Table 1 shows that 37.56% of the lecturers perceived the highest level of self-efficacy in
technology. The mean score is equivalent to 1.1765 (1 = high, 2 = low), which shows that most of the
lecturers rated their perceived self-efficacy as high in technology use. This is similar to previous studies
who found that many teachers are digital natives and felt confident in their ability to implement
technology as part of the teaching and learning process [12, 14].

The survey also analysed the mean score of technology use in classroom among lecturers. The
mean score is derived from Table 2.
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Table 2: Technology Use in Classroom Among Lecturers

Teaching Field No Yes Total
Physics 1 6 7

12.5% 14% 13.7%
Biology 0 4 4

0% 9.3% 7.8%
Chemistry 1 3 4

12.5% 7% 7.8%
Mathematics 3 2 5

37.5% 4.7% 9.8%
Law 2 4 6

25% 9.3% 11.8%
ACIS 0 3 3

0% 7% 5.9%
APB 1 15 16

12.5% 34.9% 31.4%
TESL 0 6 6

0% 14% 11.8%
TOTAL 8 43 51

As tabulated in Table 2 above, 43 lecturers responded “YES” to applying blended learning in-
class application. The mean score is equivalent to 1.1373 (1 = high, 2 = low), which explains that they
feel comfortable in using technology in their teaching and learning. They found it useful to apply
technology in classroom as it helps to expedite the understanding of the students in certain chapters. It
is also believed that when technology is applied, students are more engaged in the classroom. The use
of technology such as flipped classroom will also allow lecturers to have greater insight into students'
understanding of information and learning as a result of more inter-communication in classroom [15].

Table 3 below displays the statistical relationship between perceived self-efficacy and
technology use in classroom amongst the lecturers. The findings showed that there was a positive and
significant relationship between perceived self-efficacy and technology use in classroom (=413,
p<0.01).

Table 3: Correlation Between Perceived Self Efficacy and

Technology Use in Classroom Among Lecturers

Perceived Technology Use
Self-Efficacy in Classroom
Perceived Self- Pearson Correlation 51 .413*.00351
Efficacy Sig. (2-tailed) N
Technology Use Pearson Correlation Sig. | .413*.00351 51
in Classroom (2-tailed) N

*Correlation is significant at the 0.01 level (2-tailed).

An earlier study stated that “having a high computer self-efficacy among the basic
preconditions for positive self-efficacy regarding the use of computers for instruction” will also lead to
the usage of technology in classroom [16]. In fact, another study discovered a positive relationship
between lecturers’ self-efficacy and technology integration in their teaching approaches [17]. These
lecturers recognize high technology self-efficacy a crucial component that allows them to provide a
more effective teaching and learning environment, especially for today’s generation that is making
Internet an essential part of their lives. All this research provides a critical appraisal to the current study;
the ability of the lecturers to display the various ways of applying technology in classroom (for example,
adapting lesson plans to incorporate technological tools and engaging students to explore real issues
digitally) starts by having high confidence in using technology.
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Besides conducting the survey, the researchers also interviewed selected lecturers based on
their responses from the questionnaire. When they were asked how they feel about their technological
competency level, majority of the lecturers perceived their technological level as intermediate to
advance. Besides sending emails and using search engines to subject matter, they also believe that they
could use social media tools in classroom and evaluate students’ work in various format. Lecturers
realise that in this 21st century, it is a necessity to equip themselves with the technology that can be
applied in classroom which will help the process of teaching and learning. Though most lecturers have
high self-efficacy in technology use, they understand that they need to learn more about enhanced
technology from time to time.

The lecturers were also asked how useful technology is in their teaching and learning. Most of
them agree that there are three main advantages of applying technology in classroom. Firstly,
technology helps teaching and learning more interactive. Students and lecturers can interact easier and
with the application technology, students can get quick feedback from the lecturers [18]. Secondly, due
to the availability of different platforms, technology in classroom can help to inject more creativity in
the learning process. Contemporary technologies often bring new possibilities for people to be creative
[19], thus allowing them to have better knowledge retention. Lastly, the use of technology in classroom
helps to improve students’ achievement as students can expand their knowledge and get better
understanding [8].

Lastly, the lecturers were asked about the challenges that they had faced in using technology in
classroom. Some responded that they fear their incapability to consistently adapt with the technological
changes. This situation can be supported by earlier research who found that teachers’ use of technology
in classroom has been correlated with their belief in their ability to do so [20]. If the lecturer does not
have confidence to apply the technology, the chances for the lecturer to apply the technology will be
smaller. The lecturers believe that they had low self-efficacy in using more complicated tools and
platforms such as creating wiki blog, data analysis tools and troubleshooting system applications. This,
in fact, had affected their time, not just during class hours but also when preparing the lesson itself.

CONCLUSION

The current research was carried out to investigate the level of self-efficacy and the relationship
between self-efficacy in technology use and the use of technology in classroom among the lecturers at
the Centre of Foundation Studies, UiTM, Selangor, Malaysia. Using a set of questionnaires by
Christensen and Knezek that comprises 38 items [13], the research is able to gather data that supports
these two research questions. Evidence suggests that lecturers’ technology self-efficacy can be an
important predictor of pedagogical success in classroom and be a valuable and critical variable to be
considered for professional development.

Firstly, this study provides explanation for the substantial and consistent research findings of
the relationship between technology self-efficacy and the use of technology in classroom among the
lecturers. The higher the level of perceived self-efficacy in technology, the more the lecturers use
technology in classrooms. These results are certainly in support of a few research that showed a high
self-efficacy in using technology in classroom and the positive impacts they bring to the students’
academic development [12, 14, 21]. A lesson that utilizes technology in the classroom, used by both
lecturers and students, can create a more effective learning environment for students, provided that the
lecturers have intermediate level, if not advanced, technology self-efficacy.

Secondly, this study is able to explore the implications for future research. Because of the
consistent research findings, the possibilities to extend the scope to other significant variables are
immense. One variable is digital natives and digital immigrants. Future studies on technology beliefs
from digital natives and digital immigrants could provide a more in-depth perspective about technology
self-efficacy and they handle technology resources in classroom. Comparing the divergent response
may provide better strategies for university leaders to “find a way to effectively communicate in order
to better educate lecturers as to what currently exists to aid them in their instructional practice” [9].
Another variable is the different departments in the university. Explicit findings that compare the
reasons for using or not using technology in classroom among the different departments (eg: Science
and Social Science) could help provide a more concrete solution to encourage all lecturers to benefit
technology in their lessons, regardless of their syllabus content.
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Lastly, findings from this study could bring implications on lecturers’ professional
development. The most significant data suggests that there is knowledge gap in troubleshooting the
system, which had made a few lecturers have low self-confidence to use technology for Blended
Learning and future lessons. Lecturers must be trained to handle malfunctions in situations where they
might mishandle the tool, to improve lecturers’ belief in technology. This matter can be expanded
further to observe how the lecturers react to difficulties and challenges when using educational
technology, which can provide more accurate information about their perceived technology self-
efficacy in their classroom. This, in turn, not only allows the lecturers to fully utilize technology for
lesson developing and in-class use, but also to sustain an ongoing need for learning and relearning about
technology.
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ABSTRACT

Human milk is the first source of exogenous micronutrients among breastfeeding infants. Thus, maternal food
intake is important in determining the level of micronutrients in human milk. The purpose of this study is to
ascertain the pattern of fluid, iron, calcium, and fiber intake among mothers in Malaysia who are exclusively
breastfeeding. A total of n=36 of exclusively breastfeeding mothers was recruited in the study from December
2018 until March 2019. Mothers underwent a survey on anthropometry and demographic factors using a
constructed questionnaire. The dietary intake of the mother was collected as data and was analyzed using
Nutritionist Pro. Software. Data was analyzed using SPSS software over the lactating stage of the mothers. For
iron, the highest mean of intake occurred during fifth to sixth months of lactation period with, 729.07+539.65 mg
per day. In addition, the highest mean of intake occurred during the third to fourth months of lactation period
with, 729.07+539.65 mg per day while for fiber intake, the highest mean occurred during fifth to sixth months of
lactation period with, 6.83+2.53 g per day. For fluid dietary intake, the highest mean occurred during the third to
fourth months of lactation period with 2150+783.51ml per day. Overall, the intake for iron and fluid among
exclusively breastfeeding mothers were reported to be higher than recommended RNI (2017) value over lactating
period. However, calcium and fiber intake reported to be below RNI requirement. Overall, during the postpartum
and nursing periods, the mothers' dietary regimen and lifestyle vary dramatically, potentially affecting their
nutritional consumption.

Keywords: Maternal, dietary, micronutrient, exclusively breastfeeding

INTRODUCTION

In Malaysia, iron deficiency was synonymous with anemia episodes among pregnant women.
This issue continues until the postpartum period and causes challenging health problems as it relates to
the high risk of iron deficiency among infants [1]. One study in Nepal determined that withholding
certain iron-rich food such as meat, fish, poultry or eggs could lead to the low intake of iron during the
postpartum period [1]. Malaysia is abundant with food that is rich with calcium besides milk and dairy
products, such as fish with edible bones like canned sardines and anchovies, beans and bean products
including yellow dhal, tofu and tempeh (fermented soybeans), locally processed foods such as shrimp
paste, cincalok and budu, as well as vegetables like spinach, watercress, mustard leaves, cekur manis,
tapioca leaves, kai-lan and broccoli [2]. However, similar iron, calcium intake is also subjected to the
efficiency of absorption. According to [3], even though the knowledge of Malaysians towards the health
benefits of dietary fibre was sufficient, most respondents were not aware about the recommended value
and portion of fruits and vegetables intake as suggested in the food pyramid. Besides, only 69.2% of
respondents reported consuming fruits and vegetables in their daily meals. Earlier studies also reported
that the intake of fluid was relatively low in Malaysia [4]. It was supported in another recent study by
[5][6] specific to lactating mother that lower amount of fluid intake which ranged from 727.4 + 144.7
to 1019.3 £ 153.3ml/day along the six months of lactation period.
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MATERIAL AND METHOD

This observational, cross-sectional study is a preliminary study that assesses the pattern on
maternal dietary intake of several micronutrients including calcium, iron, fibers and fluid. n=36 of
exclusively breastfeeding mothers was recruited in the study which was carried out in Central Research
Animal Facility (CREAM) and Laboratory at International Islamic University Malaysia (IIUM),
Kuantan. Ethical approval for this study was obtained from [IUM Research Ethics Committee (IREC-
2019/011). This study was conducted in Kuantan, Pahang and Dengkil, Selangor. The inclusion criteria
were as follows: (1) Mother aged between 18-39 years, (2) Full term birth ((birth at gestational age 37
to 42 weeks) without any health complications, (3) Singleton pregnancy at 32 weeks onwards and (4)
exclusively breastfeed their baby (0-6 months old). All the participants signed an informed consent form
prior to their participation in the study.

The maternal dietary intake assessment was conducted with the help of certified dietitians. A
24-hour dietary recall (24HR) is a structured interview which is used to capture detailed information
about all food and beverages consumed by the respondents in the past 24 hours [7]. In-depth face to
face or phone interviews were carried out among the study participants to recall their dietary intake
information within the previous 24 hours. A day before the interview, the mothers were reminded to
record and note all their food and beverages to avoid recall biases. Detailed data about food preparation
methods, ingredients used in mixed dishes, and the brand name of commercial or supplement products
and amounts of each food consumed are estimated using common household utensils such as spoons,
bowls, cups, and glasses. Interviews were usually done at night after the mothers had had their last meal
or before the sample collection on the next day. The collected data which demonstrates the
macronutrients intake per mother was analyzed using the Nutritionist Pro. (NP) software. All statistical
analysis was performed using the SPSS Statistical Software (Version 20) for windows. The significance
level was set at 95% (p<0.05) confidence interval.

RESULTS AND DISCUSSION

Figures 1.0 to 4.0 represented the intake of iron, calcium, fiber, and fluid within the lactation
period. For iron, the highest mean of intake occurred during the fifth to sixth months of the lactation
period with, 729.074+539.65 mg per day followed with 18.524+10.25 during third to fourth months and
15.04 + 6.86, which was the lowest during the first two months. All mean values exceeded the
recommended value by RNI (2017). 60%, 90% and 93.8% of respondents had iron intake above RNI
value during the first two months, third to fourth months and fifth to sixth months, respectively. Overall,
there was a significant difference of all means dietary intake of iron over the six months of lactation as
compared to RNI value since p<0.005.

Maternal Dietary Intake of Iron(mg/day)
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Figure 1.0: The pattern of maternal Iron intake in daily basis over 6 months of breastfeeding
period (n=36)

On the other hand, Figure 2.0 for calcium showed that the highest mean of intake occurred
during the third to fourth months of lactation period with, 729.07 £+ 539.65 mg per day followed with
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488.78 +263.26 during five to six months and 355.92 + 191.49 during the first two months, which was
the lowest. All mean values were below the recommended value by RNI (2017). 100% of respondents
had calcium intake below the RNI value during the first two months and fifth to sixth months of the
lactating period. 70% of them also had the same average intake during the third to fourth
months. Overall, the means intake of calcium for the first two months and five to six months of lactation
were significant since p<0.005 as compared to RNI value [8]. The intake of calcium changes due to the
changes pattern of dietary intake after the postpartum period.

Maternal Dietary Intake of Calcium(mg/day)
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Figure 2.0: The pattern of maternal calcium intake in daily basis over 6 months of
breastfeeding period (n=36)

As presented in Table 3.0, the highest mean intake of fiber occurred during the fifth to sixth
months of lactation period with 6.83 = 2.53 g per day followed by 6.58+4.67 during third to fourth
months. The lowest intake occurs with 5.92 + 2.60 within the first two months. All mean values were
below the daily recommended value by RNI (2017) and 100% of respondents at each lactation period
had fiber intake below that. Overall, all the means intake of fiber during zero to six months of lactation
were significant since p<0.005 as compared to RNI value. For maternal fluid dietary intake in Table
4.0, the intake gradually increases until the third to fourth months of lactation period. However, from
this point, the intake decreased steeply towards the end of the lactation period. The choice of food
among mothers within particular period of lactation affects the level of fiber intake especially when
mothers tend to dine outside rather than home cook when they are working.

Maternal Dietary Intake of Fibre (g/day)
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Figure 3.0: The pattern of maternal fiber intake in daily basis over 6 months of breastfeeding
period (n=36
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Figure 4.0: The pattern of maternal fluid intake on daily basis over 6 months of breastfeeding
period (n=36)

CONCLUSION

Overall, the maternal lifestyle and food habits change significantly during the postpartum and
nursing phases, which may have an impact on how much nutrition they consume. At this moment, their
food intake is always affected by the period of postpartum. As most Malaysian mothers practice the
confinement period, some of the food intake may reflect several traditional beliefs. Activities such as
postpartum class as example aimed at educating nursing women about a balanced diet would raise their
concern for maintaining a healthy diet both before and after childbirth. Low intake of micronutrients
affects severely to successful of breastfeeding rate and infant’s nutrient requirement.
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ABSTRACT

Agricultural biomass particularly pineapple wastes are among the highest waste produced in Malaysia and the
report on the valorisation of the wastes is still scarce. The processing waste from pineapple processing constitutes
50% of the total fruit which largely includes peel, core, trimmings, shreds, crown and leaves. These wastes are
rich sources of biomolecules of commercial interest such as phenolic and flavonoid compounds which are
advantageous to human health due to their broad-spectrum biological activities. Throughout the years,
conventional methods were used to carry out the extraction of biomolecules from plants which employ a variety
of organic solvents that are mostly volatile, toxic, and flammable leading to several human risk, safety issues and
environmental problems. Mulling over all these, the exploration of natural deep eutectic solvent (NADES)
compatibility as green solvents for phytochemical extraction is expected to address the raised issues brought about
by the conventional methods. In this study, a newly approach on the green chemistry method of extraction using
NADES will be performed for the first time on pineapple wastes. The potentiality of various NADES was
screened in determining the best combination of hydrogen bond donor (HBD) and hydrogen bond acceptor (HBA)
in extracting the phenolic compounds from pineapple peels. Results have shown that the highest extraction yield
of phenolic compound was obtained from the combination of choline chloride and ascorbic acid at 1:2 molar
ratios. It is hoped that through this research, the method of green chemistry can be further explored in replacement
of the use of organic solvent in an attempt to extract the potential of active constituents that may add value to the
biomass particularly from pineapple wastes.

Keywords: NADES, pineapple waste, extraction, phenolic compounds, green solvent.

INTRODUCTION

As one of the top commodities in Malaysia, the pineapple processing industry has been
recognized as a highly potential industry by the Ministry of Agriculture and Agro-based Industry of
Malaysia (MOA). The industry is expected to grow at 5% per annum and the export value of the
pineapple industry is predicted to increase to RM 258 mil by the year 2020 [1]. Pineapple and its by-
products contain several biomolecules of commercial interest which could be utilized through
extraction, as ideal methods of extraction determine proper types and quantities of bioactive compounds
that can be obtained [2]. Therefore, the use of green and economic solvents is one of the most important
considerations to help reduce environmental impact while improving the extraction efficiency of
polyphenolic antioxidants of commercial value.

In recent decades, natural deep eutectic solvents (NADESs) have gradually attracted the interest
and attention of both scientific and industry areas. NADES is composed of naturally occurring hydrogen
bond donors (e.g sugar, organic acid) and hydrogen bond acceptors (e.g. choline salt) forming a lower
melting point mixture than its individual component. NADESs possess many advantages, such as low
cost, easy preparation, adjustable viscosity, biodegradability, pharmaceutically acceptable toxicity and
sustainability [3]. Given their excellent characteristics, NADESs have been used as efficient alternatives
to organic solvents to extract phenolic compounds from different natural sources. Thus, the aim of this
study is to determine the best combination ratio of hydrogen bond donor and acceptor that form the best
NADES for maximum extraction of phenolic compounds from pineapple peel.
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MATERIAL AND METHOD

Preparation of pineapple peel

Pineapples were purchased from a local source in Semenyih, Selangor, Malaysia. The fruit was
processed by detaching the crown and stem followed by skin peeling. After cleaning, the samples were
dried at 60 °C for 48 hours or until constant weight was obtained to ensure the removal of moisture.
The dried samples were ground into a mixture of particle sizes (2 mm - 5 mm) and stored at a
temperature below -10°C in a sealed plastic bag for further use.

Screening of different NADES combination

Different combinations of hydrogen bond donors (HBD) and hydrogen bond acceptors (HBA)
were used to determine the best combinations for phenolic compound extraction. The list of HBD and
HBA and molar ratios used is presented in Table 1. The heating method was used to develop the
NADES. The mixtures were placed on a hotplate with a magnetic stirrer at a temperature of 65 °C for
30 minutes or longer until a clear solution was attained.

Screening of different NADES combination

The NADES was then used to extract phenolic compounds from 0.05 g of sample (pineapple
peel) at room temperature by stirring for 30 minutes at 100 rpm followed by filtering. The extracted
solution was measured for its total phenolic content using the Folin-Ciocalteu method. The method was
adapted from [4] with some modifications.

RESULTS AND DISCUSSION

The selection of NADES was of great importance, considering their properties such as
viscosity, polarity, physicochemical interactions, and solubility [5]. The best NADES combination for
pineapple peel was choline chloride with ascorbic acid at 2:1 molar ratio with the highest total amount
of phenolic (13609.399 mg GAE/L) extracted as depicted in Table 1. It was closely followed by choline
chloride with ascorbic acid at 1:1 molar ratio extracting 11960.378 mg GAE/L of total phenolic content.
Generally, the use of NADES helps to produce hydrogen bond for optimum phenolic extraction.
However, the use of ascorbic acid specifically affects the extraction positively as can be observed from
the two highest yields extracted so far. These results were in agreement with research conducted by [4],
which used ascorbic acid as component of NADES. On the other hand, the lowest extraction yield was
observed from NADES combination of sucrose and ascorbic acids at 1:1 molar ratio with 2508.829 mg
GAE/L. This is likely due to the relatively high viscosity of NADES at room temperature which may
decrease the mass transfer rates from the matrix to the solvent. The analytes' diffusion coefficients may
be reduced, resulting in slow mass transfer and prolonged extraction periods [6]. Thus, the solubility of
target compounds in NADES and the efficacy of extraction may both be impacted by this situation [7].

Table 1: Combination of HBA and HBD with different molar ratio

Hydrogen bond acceptor Hydrogen bond donor Molar ratio Total phenolic content
(HBA) (HBD) (mg GAE/L)
ChCl Sucrose 2:1 564.774
ChCl Lactic acid 1:2 7087.08
ChCl Lactic acid 2:1 612.19
ChCl Ascorbic acid 1:1 9963.36
ChCl Ascorbic acid 2:1 10174.38
Sucrose Ascorbic acid 1:1 232.86

ChCl: Choline chloride
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CONCLUSION

This study has been successful in screening the best NADES combinations with the highest
total phenolic compounds extracted from pineapple peel. Several hydrogen bond donors and hydrogen
bond acceptors were assessed and combination of choline chloride with ascorbic acid at 1:2 molar ratio
showed the highest extraction capacity. The use of NADES improves the phenolic extraction by the
formation of hydrogen bonding between NADES components with the phenolic compounds. In
extension to this study, further investigation on the optimization of the extraction using the same
NADES will be carried out in the future.
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