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ABSTRACT

A higher prevalence of injuries occur during the latter stages of match-play may have
been attributed to match related fatigue. In the first part of the study, the purpose was
to determine the effect of high intensity short duration soccer-specific fatigue simulation
(SFP°) on physiological changes in recreationally trained soccer players. Twenty (n =
20; age = 25 + 4.9 years, height = 169 = 6.6 cm, body mass = 70 £ 10.3 kg) male
recreational soccer players completed a 5 min high intensity soccer specific fatigue
simulation (SFP?). Prior to simulation (time 0 min), immediately after simulation (time
5 min) and 15 min (time 20 min) post-simulation, participants performed three trials of
maximal counter movement jumps and subjective perceived exertions (RPE) were
recorded. Heart rate changes were recorded every 1 min throughout the fatigue
simulation. The heart rate and RPE were significantly increased at time 5 min (p<.001)
and was consistent with physiological responses during high intensity bouts of actual
match-play. Counter movement jumps performance significantly reduced at time 5 min
(p<.001), indicating the effect of fatigue during simulation. There were no significant
changes in heart rate, RPE and maximal counter movement jumps after 15 mins of
passive rest. The physiological responses observed during SFP° are likely due to the
inclusion of soccer-specific ball handling utility movements and high accelerations and
deceleration, related with a short high intensity bout observed during soccer match-play.
In the second part of the study, the effect of short duration high intensity soccer-specific
fatigue simulation on jump-landing mechanics were investigated. In a single-group
repeated measures design, eighteen (n = 18) male recreationally trained soccer players
(age: 24 + 4 years; body mass: 71 + 10 kg; height, 169 £+ 7 cm) completed a 5 min SFP.
Prior to simulation (time 0 min), immediately after simulation (time 5 min), and 15 min
(time 20 min) post-simulation, participants were tested for three trials of jump landing
task assessed using the Landing Error Scoring System (LESS) and single leg hop (SLH)
assessment. A significant increase in total LESS score (time 0 min: 3.6 £ 1.1; time 5
min: 4.8 = 1.2; time 20 min: 4.4 £ 1.8) were observed over time (P < .001). Pairwise
comparison shown that LESS score at time 5 min (p =.001) and time 20 min (p = .001)
was significantly greater compared to time 0 min. No significant changes were observed
in knee extension angle. However, hip extension angle was significantly increase in
SLH (p = 0.037). Pairwise comparison revealed that the hip is more extended at time
20 min compared to time 5 min. These findings suggest a greater risk of ACL injury in
male players as a consequence of jump-landing impairments during fatigue. A 15
minutes of passive rest may also increase the risk of injury. Our findings support the
utilization of a short duration, high intensity soccer-specific fatigue simulation to
effectively identify markers of ACL injury risk in soccer players. It is recommended to
be include as part of preseason ACL injury risk screening and return to play assessment.

ii



ACKNOWLEDGEMENT

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

I would like to express my appreciation for all of those who made the completion of my
thesis possible. I would like to acknowledge both my supervisors, Associate Professor
Dr. Raja Mohammed Firhad Raja Azidin and Associate Professor Dr Hashbullah Ismail,
for unconditional support and guidance on this project, as well as their many hours spent
dedicated to this project.

My appreciation goes to my colleagues and friends, the FSR Joint Loading Group,
Muhammad, Zaharul, Liza, Fariza and Asri for helping me with this project. I am
grateful to all of you for your outstanding help with the data collection process, under
the hot sun and sunburnt which did last about two weeks. I would like to thank all our
research participants who were willing to take time to participate in this research study.
This project would not be completed without all of you.

In addition, I would like to express my gratitude to my extraordinary support system,
my family members. My beloved husband, Muzammil. None of this would be possible
without your support. Thank you for your patience, for loving me no matter how hard I
am to be with. To motivated me and always believe in me whenever I felt like to quit.
My mother, Wan Mazlon, who always wanted me to go further in life, this is for you so
you can be proud of me. My siblings, who helped me to take care of my son whenever
I have to be away for this project. Finally, to my one and only son, Ali As Siddiq, a
large part of my motivation to finish this was to be able to inspire you, to be able to
provide for you and one day I hope to have the insight to lead you through challenges.

v



TABLE OF CONTENTS

CONFIRMATION BY PANEL OF EXAMINERS
AUTHOR’S DECLARATION

ABSTRACT

ACKNOWLEDGEMENT

TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATIONS

CHAPTER ONE INTRODUCTION
1.1 Research Background

1.2 Problem Statement

1.3 Purpose of The Study

1.4 Study Objectives

1.5 Research Questions

CHAPTER TWO LITERATURE REVIEW

2.1 Introduction

2.2 Epidemiology of Injuries in Soccer

2.3 Epidemiology of Non-Contact ACL Injuries in Soccer
2.4 Mechanisms of Non-Contact ACL Injuries in Soccer
2.5  Non-contact ACL Injury Risk Factors

2.6 Fatigue Protocol

2.7  Landing Error Scoring System (LESS)

2.8  Single Leg Hop Assessment

2.9  Vertical Jump Task

2.10  Summary

Page

ii
iii

iv

vii
viii

ix

LN n Bk~ W

O o0 0 N N &

15
23
27
31
34



