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ABSTRACT

Introduction: Severe head injury patients require a specific treatment plan and nursing
care to achieve an optimal outcome. Mild head injury patients may need a few days of
hospitalisation for close monitoring and conservative medical administration. However,
in severe head injury cases, the patients may require a more extended period of
hospitalisation for a series of complex neuro-medical and neurosurgical management.
Tracheostomy may be performed on head injury patients with protracted breathing
problems. Early tracheostomy, defined as the tracheostomy done less than seven days
after initiation of endotracheal intubation, is believed to improve the patient’s functional
outcome, health-related quality of life and motivation toward rehabilitation. Objective:
This study aims to determine the impact of early and late tracheostomy on the functional
outcome, quality of life and rehabilitation motivation among severe head injury patients.
Method: This is a retrospective cohort study involving 45 severe head injury patients
with tracheostomy done from two hospitals in the Klang Valley. The participant's
functional outcome, quality of life and motivation toward rehabilitation were evaluated
using GOSE, QoLIBRI and MoT-Q instruments. In addition, the participant's clinical
outcomes, including GCS upon discharge, length of stay in ICU and hospital, the
incidence of VAP, duration of mechanical ventilation dependency, and decannulation
rate, were recorded to identify the associations with the initiation of early and late
tracheostomy. Results: There were 45 participants included in this study. Multivariate
analyses showed that the association between these variables were significant for the
length of stay in the hospital (p=0.035) and duration of mechanical ventilation used
(p=0.005). The longitudinal analysis also showed that tracheostomy classification
(early and late) had a significant association with the participant's functional outcomes
(RR=1.189; 95% CI (1.10-1.28); p=<0.001) and motivation toward rehabilitation
(RR=1.470; 95% CI (1.074-2.011); p=0.016). Nevertheless, the analysis did not show
a significant association between tracheostomy classification and quality of life
(RR=0.470; 95% CI (0.19-1.16); p=0.102). Conclusions: The initiation of early
tracheostomy contributes to a favourable clinical outcome regarding mechanical
ventilation duration and length of stay in the hospital for patients with severe head
injury. Early tracheostomy also was significantly associated with functional outcomes
and motivation toward rehabilitation, even though the association with health-related
quality of life was found otherwise. Continuous follow-up assessment is proposed to
reevaluate the impact of early tracheostomy on all variables. A comprehensive and
details protocol for the initiation of early tracheostomy is recommended to be devised
to maximize its benefit of it for patients with severe head injury.

Keywords: Early Tracheostomy, Late Tracheostomy, Severe Head Injury Patients.



e dha Mean il Gl ) W Gl a) e pling rd—adia
—a e plaing 2 8 ol il Jocdl 3@all A ala iy iy aid e
ol A 4 Sl 83 L8Y) ) A aedl) ol ) bl
WJea S e 8o NN A @) el A daalaall 3 wlall 5 )oYl
58 () (el pling Ly sl il W lilal iYL
A nlall el 1l ey Geedl Wlle)y AV ele SN o Js Tl
) e N il el pa) S A —aall A oal jall 5 Al
JSlia (e G silay (pd ) Gl ) i) (i gl (A sl At
U YU 3PS PN [PPSO { N BSOS R D A il
sy all Ao (e S8 DA 0 5) ) iy (3 ale 1 sl
(o —all s gl il il r g S Sy ale Sl ol
gl ol sal o) oaadla 1 gda ally i dleiall sl e 5
Aladly ;<) ale ) sl pal s o joas 1A ) all a2 s Caa gl
i dplll sl oY wila 5 aaloall A e s Al A sl (e
La 3l el s sdagiall saua &N Gy Wbl o) i e
DY S G 3 XIC. L ¥ EOAF) FEEY EC VRV L N < S SN

a5 A IS (galg 8 i Ehua (e cal e ) 5 adll o), )
salc) ¢ a3 cj\\ \\J o5\ J‘“ 4 SR “ﬂ)l Sl 4 ;ajlgjj\ 4 ~\fcd\
MOT-Q 5 QOLIBRIs GOSE il &aplaai W alil
ol 1l 13 ey S Bl A ) il Jia i a8 L]
A Ba g Al ez s Al 25 (GCS) S—ude
Gl &iga a g3 3 S palld JUalla oy 83 WEYIS2 w5 4 Gl




Aaie¥l 33y ((VAP) (seli—all (il Sl gandag )l (55 )M
A gl Al a8 s il A5 Jaaa g A VI A el e
B <3A\\‘;A1 eyl il "‘J_JHG‘“ | PSP NG S A\ R PP
Gy elal dSHL s g0 i jalled a chie i il Al sl
IS &l el od o el sV ol stall 3anate <O sl
AN A il 5a a5 ¢(p=0.035) (si—diiusall 8 4L_LEY) 52 o) g
i ai o Js—dall Jlaill ,(BIL_S (p=0.005) ikl

zallly ¢ S Ul )l Lgd S (DAl 1 Sadll) ale ) sl
RR=1.189; 95% CI (1.10-1.28) ; )< l_sald sl
RR=1.470; 95% Cl )dJ—lillsle) sasqdlalis(p=<0.001
J—datll ;elia Tl 3o ay ((L074-2011) ; p=0.016
RR=0.470; )sloalli e siy ol il il (s L aga L ali )
s alsclaliii W) (95% CI (0.19-1.16) ; p=0.102
Gl ladd plald o el j Se 8y 8 Lle ) 5 sl
Omaall o el 0 e il 84 LY 50 g A0V A geill 5w
JSy Sl (el M)yl a5 L el W i SRl
e (Jalili sl e 5 s gla Wy m el A il el 5 S
le 3 ajda albd dlidl sl all sy s bl 6 W) o (s a2

(€&
ol il ey @l ey il a il A aglie 2 ) Gl 1 DA
Js—S 519 0 amda s —amy Dl il aen o 5 Sl Ll g )l
salit ) e Jyanll 5 Sl ale )l 5 aill e 3 L sy Jal s

ol ) G B bl (e @ silag ol (m jall Al (5 gacl

¢ —Saall (Al sed) Aail) o &) ale ) il ;A alidal) cilalsl)

Clla) i e Al il (A el il &) ale sl
ELM\ u.ui‘)n




APPROVAL PAGE

| certify that | have supervised and read this study and that in my opinion, it conforms
to acceptable standards of scholarly presentation and is fully adequate, in scope and
quality, as a dissertation for the degree of Master of Nursing Science.

Salizar
Supervisor

Co-gupervisor
I certify that | have read this study and that in my opinion it conforms to acceptable

standards of scholarly presentation and is fully adequate, in scope and quality, as a
dissertation for the degree of Master of Nursing Science.

Noor Azizah Mohd Ali
Internal Examiner

Lee Wan Ling
External Examiner



This dissertation was submitted to the Department of Critical Care Nursing and is
accepted as a fulfilment of the requirement for the degree of Master of Nursing
Science.

Noor Azizah Mohd Ali
Head, Department of Critical
Care Nursing

This dissertation was submitted to the Kulliyyah of Nursing and is accepted as a
fulfilment of the requirement for the degree of Master of Nursing Science.

Muhammad Kamil Che Hasan
Dean, Kulliyyah of Nursing



DECLARATION

| hereby declare that this dissertation is the result of my own investigations, except
where otherwise stated. | also declare that it has not been previously or concurrently
submitted as a whole for any other degrees at IITUM or other institutions.

Muhammad Farhan Bin Mahmud

Date .. 20712023

Signature

Vi



INTERNATIONAL ISLAMIC UNIVERSITY MALAYSIA

DECLARATION OF COPYRIGHT AND AFFIRMATION OF
FAIR USE OF UNPUBLISHED RESEARCH

DETERMINING THE IMPACT OF EARLY AND LATE TRACHEOSTOMY
AMONG SEVERE HEAD INJURY PATIENTS

I declare that the copyright holders of this dissertation are jointly owned by the
student and ITUM.

Copyright © 2023 Muhammad Farhan bin Mahmud and International Islamic
University Malaysia. All rights reserved.

No part of this unpublished research may be reproduced, stored in a retrieval
system, or transmitted, in any form or by any means, electronic, mechanical,
photocopying, recording or otherwise without prior written permission of the
copyright holder except as provided below:

1. Any material contained in or derived from this unpublished research may
be used by others in their writing with due acknowledgement.

2. IIUM or its library will have the right to make and transmit copies (print
or electronic) for institutional and academic purposes.

3. The ITUM library will have the right to make, store in a retrieved system
and supply copies of this unpublished research if requested by other
universities and research libraries.

By signing this form, I acknowledged that I have read and understand the [ITUM
Intellectual Property Right and Commercialization policy.

Affirmed by Muhammad Farhan bin Mahmud

14/07/2023

Signature Date

vii




This dissertation is dedicated to my beloved parents and siblings, my soulmate Nur
Syazwina Mohd Yusof and our bundle of joy Maryam Safiyyah and Muhammad Zayd

viii



ACKNOWLEDGEMENT

First and foremost, all glory is due to Allah SWT, the Almighty, whose Grace and
Mercies have been with me throughout this project. Although, it has been tasking, His
Mercies and Blessings on me ease the herculean task of completing this thesis.

Appreciation and my sincere gratitude to my respected supervisory team, Assoc.
Prof. Dr. Salizar Mohamed Ludin and Prof. Dato’ Dr. Mohamed Saufi Awang for their
valuable and critical insight, invaluable advice, and constant support throughout my
master’s degree journey. My heartfelt appreciation also goes to the assessors, Dr. Noor
Azizah Mohd Ali and Dr. Lee Wan Ling, for their guidance and encouragement
throughout the completion of this study. Special appreciation to Dr. Muzaitul Akma
Mustafa Kamal Basha for her assistance and valuable advice. Also, | wish to express
my love and deepest gratitude to my parents, Che Zeimah Ali and Mahmud Hassan, and
my mother-in-law, Rosiah Yahya, for their endless support, love, and prayers. To my
beloved wife, Nur Syazwina Mohd Yusof, who always be on my side through days and
nights, thank you for everything in every way at all times. To my precious children,
Maryam Safiyyah and Muhammad Zayd, thank you for being my aspiration and
motivation to work hard. To all my siblings, much appreciation for your endless
emotional support and encouragement.

Respect and appreciation to all lecturers and staff of Kulliyyah of Nursing,
especially the CSC Team lead by Sr. Rusilawati Abd Rahman and Dr. Aniawanis
Makhtar, for their heartfelt support, understanding and continuous assistance. Not to
forget, much appreciation for all my friends at ICU/HDU Gleneagles Penang, which
mainly show their support during my early study stage. Last but not least, to my
respected colleagues Dr. Airul Azizan Zainudin, Dr. Nor’ain Abdul Rashid, Br. Mohd
Irsyad Mahd Nor, Sr. Liyana Syahmi Ruslan, Br. Muhammad Al-Muizz Ismail, Sr.
Syuhada Ramli, Sr. Nur Ainsyafinaz Shamsuddin and my fellow friends for their
understanding and continuous support. They made me realise the motto of You Will
Never Walk Alone, the official motto of Liverpool FC, are truly honest and meaningful.

Heartiest appreciation to all staff from HKL and UMMC, especially Dr. Azmi
Alias and Dr. Siti Azleen Mohamad of the Department of Neurosurgery, Tunku Abdul
Rahman Neuroscience Institute (IKTAR); Br. Nazrul Iszaidy Ismail of the
Neurosurgical ICU, UMMC, for their valuable support and assistance in facilitating our
needs and requests during the data collection.

Appreciation to all participants participating in this study for their willingness,
time, and cooperation. | sincerely thank the Ministry of Higher Education of Malaysia
for supporting the study with the Fundamental Research Grant Scheme (FRGS).

Not forget to mention, | would like to express my gratitude to all the people who
helped along this journey and may all of them be blessed and make their affairs easier
by Allah SWT. I sincerely hope that this study will be benefited for rahmatan lil alamin.



TABLE OF CONTENTS

Y 011 - Vo SRRSO PP [
APPIOVAI PAGE....c.eiiiiiiieiieiee ettt bbb iiv
(070 0) Y/ AT | 4 0l o= To TSSO S USSR vii
=T To= 1 o] o SO PRTSTPR viii
ACKNOWIEAGEMENT ...t te et e e e sreeee s iX
-1 o] (o) O] 01 (=] TSSO X
LISt OF TADIES ..o ettt XVi
LSE OF FIQUIES ...ttt XiX
LiSt OF ADDIEVIALIONS ......ocviiiiiiiiie e e XX
CHAPTER ONE : INTRODUCTION .....coiiiiiiiieniesit st 1
1.1 Background Of STUAY .......cccooiiiiiiiiieiie e 1
1.2 Problem StatemeNnt ..........coiveiiieiiee e 4
1.3 Significance of the STUAY ........cccoveiiiiiic e 7
1.3.1 Government And Healthcare Setting...........ccoocvvieiieninieiencece e 7
1.3.2 Clinical Practice GUIdeling (CPG)......ccccevueiiveiiiieiiese e 8
1.3.3 Sustainable Development Goals (SDGS).......ccceevvevieieeiesieie e 8
1.3.4 Improve Quality of NUrsing Care. .........cccccooiiiriiiinicicese e 9

1.4 ReSearch QUESLIONS. ......cccveiiiiiiiiciie sttt re e re e snee e 10
1.5 Objective of the STUAY .........cooviiiiie e 10
1.5.1 General OBJECLIVE. ......ccoiiiiiiiieiee e 10
1.5.2  SPECITIC ODJECLIVE. ....cviiiiiiiieii ettt 10

IR o 1Y/ 0] 0] (=T [ SR TROROSRTPSR 11
1.6.1  NUll HYpothesis, Ho......ooooiriiiiiiieieicsesseeee e 11
1.6.2 Alternative HYpothesis, HA .....cocoiiiiiiiiiiiiieee e 11

1.7 Operational Definition...........cccocoveiiiiiiiccecce e 12
1.7.1  Severe Head INJUIY .....cooiiiiiiieieeese e 12
1.7.2  TraCheOSIOMY .......coveiieiieieeiesee st e sie et te ettt e e e e e e e ene e 12
1.7.3 Tracheostomy Classification (Early and Late) ..........cccccvevvveerveiieseennenn, 12
1.7.4 Glasgow Coma Scale (GCS). ..ocoviiiiiiiieiiieiie et 13
1.7.5 Mechanical Ventilation.............ccoooveiiiiiiieniie e 13
1.7.6 Intensive Care Unit (ICU). ......cccooveiiiiieieeie e 13
1.7.7  Functional OULCOIME ........coiiiiiiieieiisie et 14
1.7.8 QuUAlity OF LITE ..o 14
CHAPTER TWO : LITERATURE REVIEW.........ccoooiiiieee s 16
P20 B 1o (oo [0 Tox 1 o] o ISP PRTRRR 16



2.1 HEA INJUIY .o 16

2.1.1 Severe Head INJUIY ......ooiiiieieeeee e 18
2.1.2 ICU Care for Head Injury Patients. ........c.ccccvevieiiieiiie e 18
2.1.4 Mechanical Ventilation Therapy. .......cccccoeriiiiiiinieeeee e 20
2.1.5 TraCheOSIOMY ....c.veiiieiiieiecie ittt e e e neeanaenne s 23
2.1.6 Early and Late TraCheOSIOMY ........c.ccciveiieiiiieiie e 24
2.2 SYSIEMALIC REVIBW ...t 26
2.2.1  Search ODJECLIVE......c.ccv i 26
2.2.2  INCIUSION CHILEITA ..ot 27
2.2.3  EXCIUSION CrITEIIA ..c.veeeiiieieieieeee et 27
2.2.4  RESUIES ...t 27
2.2.5  SEArCh RESUILS.......coitiiiiiieii s 30
2.2.6  REVIEW SUMMAIY ....oiiiiiiiitiitieiesiieeee ettt 45
2.3 The Outcomes of Head INJUIY .....cc.ooieiiiicic e 45
2.3.1 Prolong ICU Stay And Head INJUIY ......ccooiiiiiiiiiecic e 45
2.3.2 FUNCLIONAL QULCOIME ....ovviiieiiieie ettt nneas 47
2.3.3 QUANILY OF LITE .eoveiiiccieee et 48
2.3.4 Rehabilitation Motivation and ComplianCe.........ccccocveieeiiecieece e 49
2.3.5 Nursing Role and ResponSibIHITY ..........coooiiiiiiiiiiiicce e 50
2.3.6 Sustainable Development Goals (SDGS).......ccvvveiveriiiieiieie e 51
2.4 Theoretical and Conceptual Framework ...........cccccvevieiiieiiie i 53
2.4.1 Theoretical Framework Underpinning the Study ..........cccooninininicienn, 53
2.4.2 Conceptual FrameWOrK..........c.ooiiieiiiieiicie e 56
CHAPTER THREE : RESEARCH METHODOLOGY ....cccccoveviieireeseeeeeens 59
T O [ oo [0 Tod 1 o] o TSRS 59
3.1 AppProach of the STUY.........cooiiiiiiiiee e 59
3.2 STUAY DESIGN ..ttt re e nre s 60
3.2.1  Retrospective Observational Cohort Study Design ..........ccccoveveveiinnens 60
3.3 SHUAY SEEING ..eveeiieiieieie et 63
3.4 Study Population and SamMPING .......ccccoveiiiieiieieccse e 63
341 Study POPUIALION ... 63
3.4.2  Targeted SAMPIE ....coooviiiiiiee 63
3.4.3  Sampling Method...........cooveiiiiecece e 64
3.44  Sample And Sampling SIZ€ ......ocveiiiiiiiei e 64
3.5 Inclusion and EXCIUSION CrIteria.........ccerviieieeresieseeesie s esie e e eie e 67
3.5. 1 INCIUSION CFItEITA ..ecvveviiieiie ittt 67
3.5.2  EXCIUSION CrITEIIA ..c.veeueiiiieieieie et 67

Xi



3.0 NV AITADIES et 68

3.6.1  Independent Variables ..o 68
3.6.2  Dependent Variables..........cooviviiiiiiiiiic e 69
3.6.3  Operational Definition And CodiNg.........cccoverirriieiiie e 70
3.7  Data Collection Method and Procedure ...........ccccuevvvveiiieneneneneseseeeen, 73
3.7.1 Data Collection Method...........cccoiiiiiiiiiiiiieic e 73
3.7.2 Data ColleCtion ProCEAUNE .........civeiieiece e 74
3.8 INSITUMENT. ... 77
3.8.1  Glasgow Coma Scale (GCS) Chart..........cccceevveiiieiiieiie e 77
3.8.2  Sequential Organ Failure Assessment (SOFA) SCOre. ........c.ccoovvvenene, 77
3.8.3  Simplified Acute Physiology Score (SAPS) I ......cccvvvevviieiiiieciennn 77
3.8.4  Glasgow Outcome Scale - Extended (GOSE). .......ccccccvvviveviveiiieeviene, 78
3.8.5  Quality Of Life After Brain Injury (QOLIBRI)........cccooiiiiiriiiiiienn, 79
3.8.6  Motivation for TBI Rehabilitation Questionnaire (MoT-Q).................. 81
3.9 Data ANAIYSIS ..eiivieiiieciie et 82
3.9.1  DeSCrPtIVE ANAIYSIS ....cveiviiiiiiiiieieiesie e 82
3.9.2  UNIVariate ANAIYSIS.......civveiiiiieieeie et 83
3.9.3  Multivariate ANalYSIS........cccoveiiiiiieiiieiie e 83
3.10  Ethical CONSIAErAtION ........ccveieieiieiesieee et ee e nneas 84
3.10.1  Ethical APProval ... 84
3.10.2 Risk And Benefit To Study Participants...........ccccoovveviieeiieiiesiee e 85
3.10.3  INFOrmMed CONSENT.......cciiieieie e 85
3.10.4 Privacy and Confidentiality ...........cccccceiviiiiieiicie e 85
01U 10 1 T LY TSR 86
CHAPTER FOUR : FINDINGS.......cotiiiiiieiieie it 87
O B 1011 €00 [0 o{ £ o] o OSSPSR 87
4.1 EVAIUALION PTOCESS ....veiiieiieieiiesie sttt ettt 88
4.1.1 RESPONSE RALE.......eeiiiiiie ittt 88
4.1.2 Baseline of Characteristics Between Final Participants Group and Those
WHhO Dropped QUL .......coeeiiiieieece ettt ns 91
4.2 DeSCIIPLIVE ANAIYSES........eieieiieiie ettt sre e enes 93
4.2.1 Sociodemographic Characteristics Of Study Participants............c.ccoceevenee. 93
4.2.2 Patients’ TracheoStOMY StatUS...........cccviiiiiiiiiiiniiie e 94
4.2.3 Participants' Clinical OUICOMES.........ccooiiiiiiiiiiieee e 95
4.2.4 Functional Outcome Among The PartiCipants ..........ccccoevereieninnnieninennn, 96
4.2.5 Quality of Life Among The Participants ...........ccccoeeviveieeieiee i, 100
4.2.6 Rehabilitation Motivation Among The Participants............c.ccocvevrveienen. 106

Xii



4.2.7 Other Clinical Outcomes: Incidence Of Pneumonia and Decannulation Of

Tracheostomy Among Severe Head Injury Patients............cccccveveveeivccieseenenn, 111
4.3 UNIVariate ANAIYSES .....ccvoiiiiiiie it 113
4.3.1 Associations Between Sociodemographic Characteristics and Tracheostomy
Classification (Early and Late) Among The Participants..........cccccoevvevveiiviennnnn, 113
4.3.2 Associations Between Tracheostomy Classification (Early and Late
Tracheostomy) And Participant’s Clinical OutComes ..........ccoccvvevivieriiieeninennne 115
4.3.3 Associations Between Tracheostomy Classification (Early and Late) and
Functional Outcome Among The PartiCipants ...........cccceevvevevieereeiesieese e 117

4.3.4 Associations Between Tracheostomy Classification (Early and Late) and
Quality Of Life Among The PartiCipants ...........ccocevereiiniinienene s 119

4.3.5 Univariate Analysis: Comparison Of Rehabilitation Motivation Based On
MoT-Q Scores Between Early Tracheostomy and Late Tracheostomy Group..121

4.3.6 Association Between Sociodemographic Characteristics and Functional

Outcomes AmMong The PartiCIPantS.........coveveeiiiiriieie e 123
4.3.7 Univariate Association Between Sociodemographic Characteristics and
Quality Of Life Among The PartiCipants ............ccccvveiiiiiieiiiesie e 125
4.3.8 Univariate Associations Between Sociodemographic Characteristics of The
Participants Towards The MoT-Q Score (Rehabilitation Motivation)............... 127
4.3.9 Univariate Association Between Clinical Outcomes and Functional
Outcomes Among The PartiCIpantS..........cccecveieiieeieeie e 129
4.3.10 Association Between Clinical Outcomes and Quality of Life Among The
PartICIPANTS ....eeveeeie et e e e te e st e ente et e sneenaeeneennes 131
4.3.11 Association Between Clinical Outcomes of The Participants Towards The
MoT-Q Score (Rehabilitation MOtIVAtIoN) ..........ccooviiiiiiiiiiescc e 133
4.4 Multivariate ANAlaYSIS .......c.coviiiiiieieeie e 135
4.4.1 The Association of Early Tracheostomy and Late Tracheostomy Towards
The Clinical Outcomes of Severe Head Injuries Patients...........cccccceeeveieivennenn, 135
4.4.2 The Association of Early Tracheostomy and Late Tracheostomy Towards
The Functional Outcome Measured by GOSE Score. .........ccooeviiiiiniinnienen, 137
4.4.3 The Association of Early Tracheostomy and Late Tracheostomy Towards
The Quality of Life Measured By QOLIBRI SCOre ........cccccooeviiiiiiiniiicee, 138
4.4.4 The Association of Early Tracheostomy and Late Tracheostomy Towards
The Rehabilitation Motivation Measured By MoT-Q SCOre..........cccccveverieenene. 139
4.5 SUMBIMAIY ...ttt ettt s s b e e et e e b e e nnenseenne s 140
CHAPTER FIVE : DISCUSSION......cciiiiiiiiiie ittt 142
5.0 INrOUUCTION ...t 142
5.1 Proportion of Early and Late Tracheostomy ..........cccccevvvvienenvnienicienenn 142
5.2  Sociodemographic Characteristics and Tracheostomy Classification ........ 143
5.3  Clinical Outcomes and Tracheostomy Classification .............cccccceeviveeninnnn 145

Xiii



5.3.1  Length of Stay In ICU and HOSpItal ............ccoovviiiiiiiiiiiiieee, 146

5.3.2  Duration on Mechanical Ventilation SUPPOIt.........ccccoeeriiiiiiiniennn, 147
5.3.3  Incidence of Pneumonia and Decannulation Rate .............cccccceveenee. 148
5.4  Functional Outcomes of the PartiCipants ............cccoevevenerenenicniseeeens 149
5.4.1  Sociodemographic Characteristics and Functional Outcomes............. 150
5.4.2  Clinical Outcomes and Functional OutCOmEs..........cccccevveivrernieennene 150
5.4.3  Tracheostomy Classification and Functional Outcomes...................... 151
5.5 Health Related Quality of Life of the Participants Measured by QoLIBRI 152
5.5.1 Sociodemographic Characteristics and Quality of Life..........c..ccccoevens 153
5.5.2 Tracheostomy Classification And Quality Of Life.........cccccvovevviininennenn 154
5.6  Participant’s Level of Motivation Toward Rehabilitation .............cccceeveeee 155
5.6.1  Sociodemographic Characteristics And MoT-Q Scores............cceeven. 156
5.6.2  Clinical Outcomes and MoT-Q SCOIeS........ccceeeereererieiiene e 157
5.6.3  Tracheostomy Classification and Rehabilitation Motivation .............. 158
5.7 Study Finding and FrameWorK ..........ccoiviiiiiiiiiiciie e 159
5.7.1 Findings Related to The Theoretical Framework ...........cc.cccoeeviveivinennene 159
5.7.2 New Framework 1dentified...........ccooevriiiiiiiiiiniiiecee e, 161
CHAPTER SIX : CONCLUSION ......ociiiiiccese ettt 165
6.1 INTFOAUCTION ...ttt sttt 165
6.2 LIMITALION 1.ttt ne e 165
6.3 SIIENQLN Lo 167
6.4 Implications and ReCOMMENUALIONS ..........cccevveiieiieiiiie e 168
6.4.1 Nursing Care and PraCtiCe .........covviiriieieiie e 168
6.4.2 NUISINg RESEAICN ........ooiiiiecic e 171
6.4.3 NUrsing EUCALION ........cceiiiiiiiicie e 172
6.5 CONCIUSION....couiiiiie e ettt ee e 175
REFERENGCES........o oottt 177
APPENDIX 11 GANTT CHART ..ottt 215
APPENDIX I1: PATIENT INFORMATION SHEET &
INFORMED CONSENT ..ottt 216
APPENDIX 111: DATA COLLECTION FORM ......cooiiiiiiieecene e 236
APPENDIX IV: RESEARCH QUESTIONNAIRE......c.cccooiiiiiiieiceee 238
APPENDIX V: PERMISSION TO USE MOT-Q....ccovviiiiiiieeneneesesee s 247
APPENDIX VI: PERMISSION TO USE GOSE .......ccccoiiiieeneieneseeeeeeee s 249
APPENDIX VII: PERMISSION TO USE QOLIBRI ....cccoeiiiiiiiiiee 251
APPENDIX VIII: SUPERVISOR’S APPOINTMENT .........ccocciiiiiiiieieee e 253

APPENDIX IX: LETTER OF ETHICAL APPROVAL — KULLIYYAH OF
NURSING POSTGRADUATE RESEARCH COMMITTEE
[Nz =T0) YO 254



APPENDIX X: LETTER OF NOTIFICATION - IlUM RESEARCH
COMMITTEE (IREC) ..ot 255

APPENDIX XI: LETTER OF ETHICAL APPROVAL — MEDICAL
RESEARCH ETHICAL COMMITTEE (MREC) AND

NATIONAL MEDICAL RESEARCH REGISTER................. 257
APPENDIX XII: AGREEMENT FOR UNDERTAKING RESEARCH AT
HOSPITAL KUALA LUMPUR ... 260
APPENDIX XIIl: HEAD OF DEPARTMENT(S) & DIRECTOR OF
HOSPITAL KUALA LUMPUR AGREEMENT .................. 262

APPENDIX XIV: UNIVERSITY MALAYA MEDICAL CENTRE MEDICAL
RESEARCH ETHICS COMMITTEE UMMC-MREC)
ONLINE ETHICAL APPROVAL ..o 264
APPENDIX XV: UNIVERSITY MALAYA MEDICAL CENTRE MEDICAL
RESEARCH ETHICS COMMITTEE UMMC-MREC)

OFFICIAL ETHICAL APPROVAL ..o 265
APPENDIX XVI: UNIVERSITY MALAYA MEDICAL CENTRE -

RESEARCH MODULE CERTIFICATE.........ccccooiiiiiene. 266
APPENDIX XVII: ACCEPTANCE FOR ORAL/POSTER PRESENTATION 267
APPENDIX XVI11: SUCCESSFUL PUBLICATION ... 272

APPENDIX XIX: SUBMISSION FOR PUBLICATION ......ccooiviiiiiiiiiene 273

XV



LIST OF TABLES

Table 2.1  ICU Management “HEAD” 19

Table 2.2  Summary of studies included on tracheostomy timing 33
(early and late), population, and rate.

Table 2.3  Summary of Reported Outcome Measured (ET vs LT) 40

Table 3.1  Observational Study Design 61
Table 3.2  Sample size calculation 66
Table 3.3  Operational definitions and coding of variables 70
Table 3.4  Description of QoLIBRI scales 80
Table 3.5 Interpretation of QoLIBRI score 81
Table 3.6 Description of Motivational for TBI Rehabilitation 82

Questionnaire

Table 4.1  The sub-section of the study’s findings 87

Table 4.2  Baseline of characteristics between final participants and 92
dropped out.

Table 4.3  Sociodemographic data and GCS score upon admission of 94
the participants (n=45)

Table 4.4  Classification of patients” Tracheotomy Status (n=45 95

Table 4.5  The participant’s clinical outcomes between ET and LT 96
(n=45)

Table 4.6  GOSE score among all participants (n-45) 97

Table 4.7  Comparison of GOSE score between ET and LT group. 99

Table 4.8  Overall GOSE score categories across three time periods 100
(discharge, 3 months, and 6 months post-discharge)

Table 49  The QoLIBRI score interpretation among all participants 101
(n=45)

Table 4.10 The QoLIBRI score interpretation between ET and LT 102

group.
Table 4.11 Distribution of QoLIBRI score interpretation among all 103
participants (n=45)

XVi



Table 4.12

Table 4.13
Table 4.14
Table 4.15
Table 4.16

Table 4.17
Table 4.18

Table 4.19

Table 4.20

Table 4.21

Table 4.22

Table 4.23

Table 4.24

Table 4.25

Comparison of mean QoLIBRI sub-scale score between
early (n=21) and late (n=24) tracheostomy group

Total MoT-Q score between ET (n=21) and LT (n=24)
groups.

MoT-Q subscales score among all participants (n=45)
MoT-Q subscales score among the participant with ET.
MoT-Q subscales score among the participant with LT.
Incidence of pneumonia among the participants.

Decannulation of tracheostomy among the participants

Associations between sociodemographic characteristics
and tracheostomy classification (early and late) among
the participants (n=45)

Associations between tracheostomy classification (early
and late tracheostomy) and participant’s clinical

outcomes

Associations between tracheostomy classification (early
and late) and functional outcome among the participants
(n=45)

Associations between tracheostomy classification (early
and late) and quality of life

Comparison of rehabilitation motivation based on MoT-Q
mean score between tracheostomy classification (early

and late) groups.

Association between sociodemographic characteristics
and the functional outcome of the participants.

Association between sociodemographic characteristics
and quality of life among participants at 3 months post-

discharge

XVii

105

107
108
109
110

111
112

114

116

118

120

122

124

125



Table 4.26

Table 4.27

Table 4.28

Table 4.29

Table 4.30

Table 4.31

Table 4.32

Table 4.33

Table 4.34
Table 4.35

Association between sociodemographic characteristics
and quality of life among participants at 6 months post-

discharge

Association of sociodemographic characteristics of the
participants towards the MoT-Q score (rehabilitation

motivation)

Association between clinical outcomes and participant’s
functional outcomes

Association between clinical outcomes and quality of life
among the participants at 3 months post discharge
Association between clinical outcomes and quality of life

among the participants

Association between the clinical outcomes towards the

participant’s MoT-Q score (rehabilitation motivation)

Association of Tracheostomy Classification towards the
Clinical Outcomes

Effect of the early tracheotomy to the good recovery
measured by GOSE score.

Effect of the early tracheotomy on the QoLIBRI score

Impact of the early tracheotomy on the score of MoT-Q

Xviii

126

128

130

131

132

134

136

137

138
139



Figure 2.1
Figure 2.2
Figure 2.3
Figure 2.4
Figure 2.5
Figure 3.1

Figure 3.2
Figure 3.3
Figure 3.4
Figure 3.5
Figure 3.6
Figure 4.1

Figure 4.2

Figure 4.3

Figure 5.1

Figure 5.2

LIST OF FIGURES

PRISMA Flow diagram on the search strategy

Length of Stay in ICU and Hospital (2013-2017)

Five Principal Cause of Death in Malaysia (2018-2019)
Interaction Between ICF Components

Research Conceptual Framework

Timeline of Prospective and Retrospective Cohort Study
Design

Stages of Data Collection

Sample size calculation using the OpenEpi software
Study Flow Chart

Description of GOSE Scales

Incidence Proportion Formula

The participants' recruitment flow toward the final
analysis

Distribution of GOSE outcome among all participants (n-
45)

Infecting micro-organisms among the participants

affected with pneumonia.

[lustration of the study finding related to the ICF

components.

The Study Conceptual Framework

XiX

29
46
52
55
58

62
65
76
78
83
90

112

161

164



LIST OF ABBREVIATIONS

ADLs Activity daily living

ARDS Acute Respiratory Distress Syndrome
CAP Community-acquired pneumonia
CNE Continuous Nursing Education

CPG Clinical Practice Guideline

CRBSI Catheter related bloodstream infection
CT Computed tomography

CVA Cerebrovascular accident

CvC Central venous catheter

DAI Diffuse axonal injury

DVT Deep vein thrombosis

ETT Endotracheal tube

FRGS Fundamental Research Grant Scheme
GCS Glasgow Coma Scale

GEE Generalized Estimating Equations
GOS Glasgow Outcome Scale

GOSE Glasgow Outcome Scale Extended
HAP Hospital-acquired pneumonia

HDU High Dependency Unit

HKL Hospital Kuala Lumpur

ICF Internal Classification of Functioning, Disability and Health
ICP Intracranial pressure

ICU Intensive Care Unit

IREC International Islamic University Malaysia Research Committee

KNPGRC  Kulliyyah of the Nursing Postgraduate and Research Committee

LOC Loss of consciousness

LOS Length of stay

MCO Movement Control Order
MDG Millenium Development Goals
MOH Ministry of Health

XX



MOHE
MoT-Q
MREC
MRIC
MSEDGE

MVA
NMRR
PD EDGE
PDPA
PEEP
PPE
QoLIBRI
RAPS
RASS
SAH
SAPS II
SDG
SOFA
SPSS
Ssl

StrokEDGE

TBI

TBI EDGE
UMMC
UTI

VAP

VTE
WHO

Ministry of Higher Education

Motivation for Traumatic Brain Injury Questionnaire

Medical Review & Ethics Committee

Malaysian Registry of Intensive Care

Neurology Section of the American Physical Therapy Association’s

Multiple Sclerosis taskforce

Motor vehicle accident

National Medical Research Register
Parkinson’s Taskforce

Personal Data Protective Act
Positive end-expiratory pressure
Personal protective Equipments
Quality of Life After Brain Injury
Risk Assessment Pressure Ulcer Scale
Richmond Agitation Sedation Scale
Sub-arachnoid hemorrhage
Simplified Acute Physiology Score
Sustainable Development Goals
Sequential Organ Failure Assessment Score
Statistical Package for Social Science
Surgical site infection

Spinal Cord Injury Taskforce
Traumatic Brain Injury

Traumatic Brain Injury Taskforce
University Malaya Medical Centre
Urinary tract infection
Ventilator-associated pneumonia
Venous thromboembolism

World Health Organisation

XXI



CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND OF THE STUDY

Head injury is a medical condition described when the individual has suffered an injury
or trauma to the scalp, skull, or brain (Haddad & Arabi, 2012). The injury could be blunt
or penetrating trauma to the head accompanied by an episode of alteration in that
person's level of consciousness (Maconochie & Ross, 2010). According to Ling et al.
(2017), head injury is the most common diagnosis leading to Intensive Care Unit (ICU)
admission in Malaysia after severe sepsis, with a percentage of 7.1% of the total
population. Patients with a head injury will be assessed on the severity of the injury and
will be classified as a mild, moderate, or severe head injury. The Glasgow Coma Score
(GCS) assessment is widely used in patients with head injuries due to its high reliability
and validity as a universal medical communication tool. According to Orman et al.,
(2011) and Liew et al., (2017), severe head injuries are classified for patients with GCS
of less than 9. Moderate head injury with GCS of 9 to 12, while mild head injury will
be classified to the patients with GCS of 13 to 15. Severe head injuries include
haematoma, haemorrhage, concussion, cerebral oedema, skull fracture, and diffuse

axonal injury (DAI).

In case of severe head injury, establishing an airway is deemed the most critical
intervention to maintain adequate oxygenation for the patients (Liew et al., 2017).
Patients who experience head injury are among the cases that usually need the support
of mechanical ventilation to prevent the condition of hypoxemia or hypercapnia that
may lead to secondary insult or further damage to the brain. According to the Malaysian
Clinical Practice Guideline (CPG) (2015), a secured airway by tracheal intubation
approach should be established among severe traumatic brain injury (TBI) patients with
a GCS of less than nine (9) to maintain adequate oxygenation whereby the state of
hypoxemia was unable to be corrected by the supplemental oxygen. The regular



breathing rate of the patients should be maintained, and hyperventilation should be
avoided (Badjatia et al., 2008).

It is noticeable that the terms head injury and traumatic brain injury (TBI) have
been used interchangeably when the researchers explained the cases related to the head
injury (Fukuda & Warner, 2007; Liew et al., 2017). TBI usually referred to as an
intracranial injury, is a brain injury brought on by an outside force (CDC Injury Centers,
2020). It can be divided into different categories according to the severity (from mild
concussion) to severe TBI, its method (closed or penetrating head injury), or other
characteristics (e.g., occurring in a specific location or over a widespread area).
Meanwhile, the head injury is a more general term that can refer to harm to the skull
and other body parts like the scalp (CDC Injury Centers, 2020). As the definition of
these two terms is interrelated, thus these terms are used interchangeably in this study
to refer to as head injury.

Regarding head injury, Asehnoune et al., (2018) mentioned that severe head
injury, intracranial haemorrhage, or stroke are common causes of ICU admission with
the initiation of mechanical ventilation therapy. Patients who had a severe TBI that
sometimes underwent craniotomy or craniectomy indicated for mechanical ventilation
support while they were being fully sedated for cerebral protection. It is an approach of
neuroprotection or neuro-resuscitation, described as the therapy commenced before the
onset of ischemia (Fukuda & Warner, 2007). For patients likely to have difficulty
weaning off from mechanical ventilator support or require re-intubation, the issue arises
whether these patients should be preserved with mechanical ventilation support via oral
intubation of endotracheal tube (ETT) or proceed with early cannulation of
tracheostomy instead.

In the case of patients with severe head injury, the leading physician or
neurosurgeon in most healthcare facilities usually will judge for initiating the
tracheostomy approach. Franco-Jimenez et al., (2020) mention that the decision to
proceed with a tracheostomy should be individualised for each case considering
mortality risk, expected duration of mechanical ventilator dependency, and neurological
prognosis. The primary consultant or neurosurgical team attending the patient will
decide the timing of the tracheostomy to be executed (Franco-Jimenez et al., 2020;
Shibahashi et al., 2017; Siddiqui et al., 2015).

The term tracheostomy is subjected to the anterior opening into the trachea via
the incision at the neck area to create an artificial surgical airway. This procedure creates
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