Lecture Notes in Bioengineering

Mohd Hasnun Arif Hassan -

Ahmad Munir Che Muhamed -

Nik Shanita Safii - Lian Yee Kok -

Raja Mohammed Firhad Raja Azidin -
Noor Azuan Abu Osman -

Roosfa Hashim Editors

Proceedings of the
8th International

Conference
on Movement,
Health and Exerase

PO - i A

MoHE 2022— Refocusmg on Sports and
Exercise for a Post-pandemicWorld

SO Sy R e o

) Springer




Lecture Notes in Bioengineering

Advisory Editors

Nigel H. Lovell, Graduate School of Biomedical Engineering, University of New
South Wales, Kensington, NSW, Australia

Luca Oneto, DIBRIS, Universita di Genova, Genova, Italy
Stefano Piotto, Department of Pharmacy, University of Salerno, Fisciano, Italy
Federico Rossi, Department of Earth, University of Salerno, Fisciano, Siena, Italy

Alexei V. Samsonovich, Krasnow Institute for Advanced Study, George Mason
University, Fairfax, VA, USA

Fabio Babiloni, Department of Molecular Medicine, University of Rome Sapienza,
Rome, Italy

Adam Liwo, Faculty of Chemistry, University of Gdansk, Gdansk, Poland

Ratko Magjarevic, Faculty of Electrical Engineering and Computing, University of
Zagreb, Zagreb, Croatia



Lecture Notes in Bioengineering (LNBE) publishes the latest developments in
bioengineering. It covers a wide range of topics, including (but not limited to):

Bio-inspired Technology & Biomimetics
Biosensors

Bionanomaterials

Biomedical Instrumentation

Biological Signal Processing

Medical Robotics and Assistive Technology
Computational Medicine, Computational Pharmacology and Computational
Biology

Personalized Medicine

Data Analysis in Bioengineering
Neuroengineering

Bioengineering Ethics

Original research reported in proceedings and edited books are at the core of
LNBE. Monographs presenting cutting-edge findings, new perspectives on classical
fields or reviewing the state-of-the art in a certain subfield of bioengineering may
exceptionally be considered for publication. Alternatively, they may be redirected
to more specific book series. The series’ target audience includes advanced level
students, researchers, and industry professionals working at the forefront of their
fields.

Indexed by SCOPUS, INSPEC, zbMATH, SCImago.



Mohd Hasnun Arif Hassan -

Ahmad Munir Che Muhamed - Nik Shanita Safii -
Lian Yee Kok -

Raja Mohammed Firhad Raja Azidin -

Noor Azuan Abu Osman - Roosfa Hashim

Editors

Proceedings of the 8th
International Conference
on Movement, Health
and Exercise

MoHE 2022—Refocusing on Sports
and Exercise for a Post-pandemic World

@ Springer



Editors

Mohd Hasnun Arif Hassan

Faculty of Mechanical and Automotive
Engineering Technology

Universiti Malaysia Pahang

Pekan, Pahang, Malaysia

Nik Shanita Safii

Faculty of Health Sciences
Universiti Kebangsaan Malaysia
Kuala Lumpur, Malaysia

Raja Mohammed Firhad Raja Azidin
Faculty of Sports Science and Recreation
Universiti Teknologi MARA

Shah Alam, Selangor, Malaysia

Ahmad Munir Che Muhamed
Advanced Medical and Dental Institute
Universiti Sains Malaysia

Kepala Batas, Pulau Pinang, Malaysia

Lian Yee Kok

Department of Sport Science
Tunku Abdul Rahman University
of Management and Technology
Kuala Lumpur, Malaysia

Noor Azuan Abu Osman

Department of Biomedical Engineering,
Faculty of Engineering

University of Malaya

Kuala Lumpur, Malaysia
Roosfa Hashim
Kulliyyah of Information
and Communication Technology
International Islamic University Malaysia
Kuala Lumpur, Malaysia

ISSN 2195-271X

Lecture Notes in Bioengineering
ISBN 978-981-99-2161-4 ISBN 978-981-99-2162-1 (eBook)
https://doi.org/10.1007/978-981-99-2162-1

ISSN 2195-2728 (electronic)

© The Editor(s) (if applicable) and The Author(s), under exclusive license to Springer Nature

Singapore Pte Ltd. 2023

This work is subject to copyright. All rights are solely and exclusively licensed by the Publisher, whether
the whole or part of the material is concerned, specifically the rights of translation, reprinting, reuse
of illustrations, recitation, broadcasting, reproduction on microfilms or in any other physical way, and
transmission or information storage and retrieval, electronic adaptation, computer software, or by similar
or dissimilar methodology now known or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

The publisher, the authors, and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or
the editors give a warranty, expressed or implied, with respect to the material contained herein or for any
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional
claims in published maps and institutional affiliations.

This Springer imprint is published by the registered company Springer Nature Singapore Pte Ltd.
The registered company address is: 152 Beach Road, #21-01/04 Gateway East, Singapore 189721,
Singapore



Preface

The 8th International Conference on Movement, Health and Exercise (MoHE) was
held on 27-29 September 2022 in Melaka, Malaysia. MoHE Conference is organ-
ised by the Malaysian Movement, Health and Exercise (MoHE Journal—published
by Wolters Kluwer—mohejournal.org) and supported by the Sports Section, Policy
Planning and Research Division, Ministry of Higher Education Malaysia.

The theme of the 2022 MoHE Conference is “Refocusing on Sports and Exercise
for a Post-pandemic World” and featured keynote addressors from internationally
renowned speakers in various sports and exercise sub-disciplines. This conference
serves to bring together sports scientists, researchers, and practitioners from various
backgrounds to share and disseminate current research updates and evidence-based
findings. Conference participants presented their research according to sub-themes
such as Physical Activity and Health, Exercise Science, Human Performance, Sports
Nutrition, Sports Medicine, Sports Technology, and Management and Sports Studies.
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