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ABSTRACT 

The purpose of the South Pacific Islands Resist diabetes with Intense Training 

(SPIRIT) study was to evaluate and compare the effectiveness of two conventional 

training modalities for improving glycosylated haemoglobin (HbA1c) and related 

physiological and psychological outcomes in Polynesian adults diagnosed with type 2 

diabetes and visceral obesity.  Twenty-six adults of self-identified Māori or Pacific 

Islands descent (20 women, 6 men; 47 ± 8 years; 116.3 ± 27.5 kg; waist 

circumference 124.0 ± 17.8 cm) were randomised to progressive resistance training 

(PRT) or aerobic training (AER), 3x/week, for 16 weeks.  Nine subjects per exercise 

group (n = 18) completed the study and were included in per protocol analyses. 

Within-group ANOVAs revealed that HbA1c remained elevated in PRT and AER after 

16 weeks of training (10.7 ± 2.1 to 10.6 ± 2.4%, P > 0.05; 8.9 ± 1.9 to 8.8 ± 2.1%, P 

> 0.05, respectively).  AER resulted in significant reductions in systolic (P = 0.006) 

and diastolic blood pressure (P = 0.02), an increase in skeletal muscle GLUT4 (P = 

0.02), capillary density (P = 0.05), and power output (watts) (P < 0.001), while PRT 

resulted in a significant increase in upper (P = 0.001) and lower body strength (P < 

0.001) and a reduction in hip circumference (P = 0.05).  Eight (5 AER, 3 PRT) of 18 

subjects completed ≥ 75% of available training sessions.  Post-hoc analysis on these 

eight patients revealed a significant reduction in waist circumference (P < 0.001).  

Despite low attendance, many SF-36 QOL domains scores and the Physical 

Component Summary scores significantly improved in both groups (P ≤ 0.002).  The 

findings of this doctoral research project suggest that improvement of metabolic 

outcomes may be delayed or overwhelmed by a combination of low attendance and 

class III morbid obesity (BMI ≥ 40 kg/m
2
).  The improvements observed in QOL and 

muscle outcomes suggest that psychological and myocellular changes may precede 
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changes in systemic metabolic outcomes.  Additional research is required to 

investigate these hypotheses and overcome barriers to exercise adoption in Māori and 

Pacific Islands people with morbid obesity and type 2 diabetes.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



iii 

 

ACKNOWLEDGMENTS 

 First and foremost, I am deeply humbled and immensely grateful to all of the 

SPIRIT study participants who so selflessly volunteered their time and effort to the 

study.  I acknowledge it was difficult to pull away from family, work, and university 

responsibilities to come to exercise sessions, so I would like to extend a sincere thank 

you for your sacrifice and commitment to health.  I am also grateful to all the family 

and friends who provided ongoing support and encouragement in motivating 

participants to attend the exercise sessions.  Each and every one of you put the 

“spirit” in the SPIRIT study. 

 I would like to gratefully acknowledge my doctoral supervisory committee 

Drs. Bobby Cheema, Rachel Page, David Rowlands, and Isabelle Lys for their 

continued guidance and unwavering encouragement over the past four years.  Special 

thanks to Drs. Jeremy Krebs and Murray Leikis (CCDHB) for extending their time 

and clinical expertise during the course of the SPIRIT study.  Thank you to Janet 

Langbein, Lucretia Teki, and Karen McKeeman for your administrative support from 

day one and to Marilyn Mabon, Margaret McNeill, Margaret Allison, David Graham, 

and Andy Hollings for your assistance with lab supplies.  A sincere thank you to Prof. 

Hugh Morton for your assistance with statistical analyses. 

 I cannot overstate my gratitude to Jan Pearce, Dominic Rogerson, and the 

dedicated staff at Porirua City Fitness for providing a home for the SPIRIT study 

exercise sessions.  Your support and willingness to accommodate all SPIRIT 

participants and their families and friends is a clear sign of your genuine commitment 

and dedication to the health and well-being of the Porirua community. 

 I am eternally indebted to all the Pacific and Māori health care professionals 

and religious leaders who so graciously extended their time, knowledge, and wisdom 



iv 

 

in creating and maintaining the SPIRIT study.  There is absolutely no question 

whatsoever that this study could not have been carried out without your support.  A 

heartfelt and sincere thank you to Kitiona (Pacific Health Services and formerly 

National Heart Foundation) and Teremoana Tauira (Victory Church) not only for 

your guidance and direction during the SPIRIT study, but also for the genuine warmth 

of your friendship.  Thank you Nick Roskruge, Massey University Māori Policy 

Advisor for your guidance in the early development stages of the trial.  My sincere 

appreciation to Donna Scandlyn and the Maraeroa Team for inviting me to give a 

presentation on the Marae.  A warm and sincere thank you to Sera Taala-Tapu of 

CCDHB for making time to meet with me and for connecting the SPIRIT study to the 

Pacific medical community.  Thanks to Ken and Tai Roach of Elim Church for 

welcoming me into the family and providing guidance during difficult times.  Thank 

you to Tavita Filemoni, Eleni Mason, and Rachel O’Brien of Pacific Health Services 

for allowing me to speak on the SPIRIT study at the Pacific Diabetes Forum in Lyall 

Bay.  Thank you to Reverends Nove Vailaau and Toko Ine for your support for the 

SPIRIT study in the Pacific community. 

 A very warm and sincere thank you to the many general practitioners in the 

Porirua community for your support and guidance during the SPIRIT study, namely 

Drs. Kerry Thornbury, Logan McLennan, Sean Hanna, Malini Jayathissa, Ana 

Goonewardene, Kalyani Wijeweera, Adrian Gilliland, John Rowland, Jim Aubrey, Ket 

Yung, Bryan Betty, and David Robinson. Special thanks to the practice nurses  and 

administrative support staff at Ora Toa Medical Centres, Maraeroa Marae Health 

Centre, Titahi Bay Doctors, Whitby Doctors, Ropata Medical Centre, Newlands 

Medical Centre, namely Lynnaire Matthews, Caroline Roberts, and Nicky Manawati 

who graciously made themselves available when I needed them.  Thanks to the 



v 

 

CCDHB Wellington and Kenepuru Hospital Cardiac Rehab team (Paul Peacock, 

Christine Murphy, and Janet Dunbar) for being strong exercise advocates and offering 

guidance at different times during the study.  I also gratefully acknowledge all the 

pharmacies in the Porirua community for your support, namely Waitangirua Pharmacy 

(Graeme Blanchard), Porirua Pharmacy, Mana Pharmacy, UFS Pharmacy, North City 

Pharmacy, Titahi Bay Pharmacy, Cannons Creek Pharmacy, Kenepuru Pharmacy, 

Whitby Pharmacy. 

 I cannot overstate my gratitude to Stewart Eadie, National Cardiac Care 

Manager at the National Heart Foundation, for without his support and direction 

during the early development stages, the SPIRIT study may not have gotten off the 

ground.  Thank you Lisette Jacob of Roche Diagnostics for so willingly donating 

several Accu-chek glucose meters to the study. A warm and heartfelt thank you to 

Phil Sheard at University of Otago for your patience and guidance in working with me 

on the muscle sectioning and immunohistochemistry, and to his wonderful family for 

welcoming me into their home for the occasional dinner!  Thank you to St. John 

Wakefield, electron microscopist with University of Otago (Wellington) for your 

assistance with the muscle biopsy processing and for your assistance in locating 

another cryostat.  Thank you to Vivienne Hughes and Russell Cooke of CCDHB 

Laboratory Services for taking time out to meet with the SPIRIT team and for your 

expeditious processing of blood samples.  Additional thanks to Louise Norris and the 

team for their delicate nature during the blood draws.  A sincere thank you to Sue 

Newth of CCDHB for helping to organise the exam rooms at Kenepuru Hospital and 

to the administrative support staff for welcoming SPIRIT study participants upon 

arrival. 

 I am extremely grateful for the time and commitment of our exercise leaders 



vi 

 

Amy Doyle, Steve French, Moana Jarden-Osborne, Shelley Mather, Bevan Kahui, 

Mike Ritete, and Mike Toetoe who provided exemplary care and an extremely 

welcoming atmosphere for all the SPIRIT participants.   

 

DEDICATION 

 This thesis is dedicated to my loving family Jayne Marie Sullivan, William F. 

Sukala, Lisa Marie Sukala D’Alessandro, Annemarie D’Alessandro, and Anthony 

D’Alessandro, and to my life-long friend Michael J. Mattle, his wife Jennifer Jue 

Mattle, and their beautiful children Justin and Mikayla.  Words cannot fully express 

the gratitude in my heart for your undying support and encouragement over the past 

four years.  Through all the ups and downs, you were always there with just the right 

things to say.  Thank you all for believing in me during what were unequivocally the 

most difficult and demanding years of my life. 

 I would also like to dedicate this thesis to my loyal flatmates over the past four 

years who stood by me through thick and thin and never took it personally when I 

was mentally and physically exhausted and probably not the easiest person to tolerate!  

My warmest and sincere thanks to Stuart Moore, Becka Hemmingsen, Braden 

Crocker, Anita Mills, Ann Bondy, and, of course, the Richard Street family, David 

Gall, Tamarin Garside, Deanna Sanders, and Libby Riosa.   

 

IN MEMORIAM 

In loving memory of Nikotemo Lopa (24 September 1964 – 27 May 2009), an 

inspiring man of great humility who represented the spirit of the SPIRIT study and 

touched the lives of all with whom he came into contact. 

 



vii 

 

TABLE OF CONTENTS 

  Page 
 

ABSTRACT .............................................................................................................. i 
 

ACKNOWLEDGEMENTS ..................................................................................... iii 
 

TABLE OF CONTENTS ........................................................................................ vii 
 

LIST OF FIGURES ............................................................................................... xiii 
 

LIST OF TABLES .................................................................................................. xv 
 

LIST OF ACRONYMS.......................................................................................... xvi 

 

CHAPTER 1: Introduction .............................................................................. 1 
 

 1.1 Introduction ................................................................. 2 
 

 1.2 Historical accounts of physical activity in the 

South Pacific ...................................................................... 2 
 

 1.3 Current obesity trends in New Zealand ......................... 4 
 

 1.4 Current physical activity levels in New Zealand. ........... 5 
 

 1.5 The efficacy of prescribed exercise training in 

type 2 diabetes .................................................................... 7 
 

 1.5.1 Polynesian lifestyle interventions ......................... 7 
 

 1.6 Statement of purpose ................................................. 10 
 

 1.7 Thesis chapters overview ........................................... 12 
 

 1.7.1 Chapter 1: Introduction ..................................... 12 
 

 1.7.2 Chapter 2: Systematic review of exercise 

intervention trials in high-risk populations with 

type 2 diabetes ........................................................... 12 
 

 1.7.3 Chapter 3: Cultural considerations, 

methodology, and implementation of a 

randomised trial of exercise training in New 

Zealand Māori and Pacific Islands people ................... 12 
 

 1.7.4 Chapter 4: Metabolic, anthropometric, 

haemodynamic adaptations in New Zealand 

Māori and Pacific Islands people after 16 

weeks of high-intensity progressive resistance 

training and aerobic exercise. ..................................... 13 
 

 1.7.5 Chapter 5: Effect of exercise training on 

quality of life.............................................................. 13 
 



viii 

 

 1.7.6 Chapter 6: Conclusion ....................................... 13 
 

 1.8 References ................................................................. 14 

 

 

CHAPTER 2: Systematic Review of Exercise Intervention Trials in 

High-risk Populations with Type 2 Diabetes ......................... 22 
 

 2.1 Introduction ............................................................... 23 
 

 2.2 Rationale for prescribed exercise in individuals 

with type 2 diabetes .......................................................... 25 
 

 2.3 Method ...................................................................... 27 
 

 2.3.1 Study inclusion criteria ...................................... 27 
 

 2.3.1.1 Study designs .......................................... 27 
 

 2.3.1.2 Subjects .................................................. 27 
 

 2.3.1.3 Ethnicity.................................................. 27 
 

 2.3.1.4 Interventions ........................................... 28 
 

 2.3.1.5 Outcome measures .................................. 28 
 

 2.3.2 Search methodology ......................................... 28 
 

 2.4 Results ....................................................................... 29 
 

 2.4.1 Study designs and research quality .................... 29 
 

 2.4.2 Overview of the participants.............................. 29 
 

 2.4.2.1 Sample size ............................................. 29 
 

 2.4.2.2 Ethnicity.................................................. 29 
 

 2.4.2.3 Gender .................................................... 30 
 

 2.4.2.4 Age ......................................................... 30 
 

 2.4.2.5 Duration of type 2 diabetes ...................... 30 
 

 2.4.2.6 Use of diabetes medications ..................... 30 
 

 2.4.2.7 Comorbidities and diabetic 

complications ...................................................... 37 
 

 2.4.2.8 Participation ............................................ 37 
 

 2.4.3 Overview of exercise interventions .................... 38 
 

 2.4.3.1 Intervention duration ............................... 38 
 

 2.4.3.2 Modality ................................................. 38 
 



ix 

 

 2.4.3.3 Frequency ............................................... 38 
 

 2.4.3.4 Intensity and volume ............................... 38 
 

 2.4.3.5 Duration of exercise sessions ................... 39 
 

 2.4.3.6 Supervision ............................................. 39 
 

 2.4.3.7 Compliance ............................................. 40 
 

 2.4.3.8 Adverse events ........................................ 40 
 

 2.4.4 Metabolic adaptations to exercise ...................... 40 
 

 2.4.4.1 Glycaemic control ................................... 40 
 

 2.4.4.2 Insulin action ........................................... 41 
 

 2.4.4.3 Anthropometry and body 

composition ........................................................ 42 
 

 2.4.4.4 Blood lipids ............................................. 43 
 

 2.4.4.5 Haemodynamic changes .......................... 43 
 

 2.5 Discussion .................................................................. 44 
 

 2.6 References .................................................................. 48 

 

CHAPTER 3: Cultural Considerations, Methodology, and 

Implementation of a Randomised Trial of Exercise 

Training in New Zealand Māori and Pacific Islands 

People ...................................................................................... 55 
 

 3.1 Introduction ............................................................... 56 
 

 3.2 Cultural, medical, and organisational 

consultation ...................................................................... 59 
 

 3.3 Participants ................................................................ 62 
 

 3.3.1 Sample size ....................................................... 62 
 

 3.3.2 Subject screening .............................................. 63 
 

 3.3.3 Recruitment ...................................................... 64 
 

 3.3.4 Randomisation .................................................. 64 
 

 3.4 Exercise venue ........................................................... 65 
 

 3.5 Intervention ............................................................... 65 
 

 3.5.1 Exercise leaders ................................................ 66 
 

 3.5.2 Progressive resistance exercise .......................... 67 
 

 3.5.3 Aerobic exercise ............................................... 68 



x 

 

 

 3.6 Outcome measure assessments ................................... 70 
 

 3.6.1 Biochemical measurements................................ 71 
 

 3.6.2 Anthropometric and haemodynamic 

measurements ............................................................ 72 
 

 3.6.3 Muscle biopsy procedure .................................. 72 
 

 3.6.3.1 Specimen harvest .................................... 72 
 

 3.6.3.2  Muscle sectioning and 

immunohistochemistry ........................................ 73 
 

 3.6.3.3 Muscle outcomes quantification............... 74 
 

 3.6.4 Quality of life assessment .................................. 76 
 

 3.7 Statistical analyses ...................................................... 77 
 

 3.8 References ................................................................. 78 

 

CHAPTER 4: Metabolic, Anthropometric, and Haemodynamic 

Adaptations in New Zealand Māori and Pacific 

Islands People After 16 Weeks of High-Intensity 

Progressive Resistance Training and Aerobic People ............ 88 
 

 4.1 Introduction ............................................................... 89 
 

 4.2 Methods ..................................................................... 90 
 

 4.3 Results ....................................................................... 90 
 

 4.3.1 Subject recruitment ........................................... 90 
 

 4.3.2 Subject characteristics ....................................... 91 
 

 4.3.3 Compliance ....................................................... 94 
 

 4.3.4 Adverse events .................................................. 94 
 

 4.3.5 Primary outcome measures................................ 94 
 

 4.3.6 Secondary outcome measures ........................... 95 
 

 4.3.7 Individual subject results ................................. 100 
 

 4.4 Discussion ................................................................ 115 
 

 4.5 References ............................................................... 130 

 

CHAPTER 5: Effect of Exercise Training on Quality of Life ..................... 146 
 

 5.1 Introduction ............................................................. 147 
 

 5.2 Methods ................................................................... 148 
 



xi 

 

 5.3 Results ..................................................................... 149 
 

 5.3.1 Quality of life .................................................. 149 
 

 5.3.2 Attendance...................................................... 150 
 

 5.4 Discussion ................................................................ 152 
 

 5.4.1 Limitations ...................................................... 155 
 

 5.5 References ............................................................... 157 
 

CHAPTER 6: Conclusion ............................................................................. 163 
 

 6.1 Introduction ............................................................. 164 
 

 6.2 Cultural, medical, and organisational 

consultation .................................................................... 165 
 

 6.2.1 Cultural consultation ....................................... 165 
 

 6.2.1.1 SPIRIT study acceptability to 

Māori and Pacific Islands people ....................... 165 
 

 6.2.1.1.1 Exercise venue ............................ 165 
 

 6.2.1.1.2 Exercise leaders ........................... 166 
 

 6.2.1.1.3 Exercise protocols ....................... 166 
 

 6.2.1.1.4 Social support ............................. 167 
 

 6.2.2 Medical consultation ....................................... 167 
 

 6.2.3 Organisational consultation ............................. 168 
 

 6.3 Principal findings of the SPIRIT study ...................... 168 
 

 6.4 Limitations and difficulties of the SPIRIT study ........ 170 
 

 6.4.1 Recruitment and subject numbers .................... 170 
 

 6.4.2 Lack of control group ..................................... 171 
 

 6.4.3 Attendance...................................................... 172 
 

 6.5 Considerations for future research ............................ 173 
 

 6.5.1 Follow-up ....................................................... 173 
 

 6.5.2 Cross-ethnic studies ........................................ 174 
 

 6.5.3 Increased funding and staffing ......................... 174 
 

 6.5.4 Ongoing SPIRIT research ............................... 175 
 

 6.6 Opportunity for action .............................................. 176 
 

 6.7 Conclusion ............................................................... 176 



xii 

 

 

 6.8 References ............................................................... 177 

 

 

APPENDICES 

 

APPENDIX A Information Sheets and Consent Forms .................................... 180 
 

APPENDIX B Subject Screening and Data Sheets .......................................... 193 
 

APPENDIX C Ethics Approval Forms ............................................................ 227 
 

APPENDIX D SPIRIT Media Coverage ......................................................... 232 
 

APPENDIX E        Subject Raw Data Graphs ....................................................... 238 
 

APPENDIX F Publications and Conference Presentations ............................... 275 

 

 

 

 

 

 
 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 



xiii 

 

LIST OF FIGURES 

 

Title Page 

 

Figure 3.1 Cultural, clinical, organisational consultation schematic ................ 60 

 

Figure 3.2 SPIRIT study timeline .................................................................. 61 

 

Figure 3.3 Progressive resistance training schematic ...................................... 67 

 

Figure 3.4 Progressive resistance training subjects ........................................ 68 

 

Figure 3.5 Aerobic training schematic ........................................................... 69 

 

Figure 3.6 Aerobic exercise subjects ............................................................. 70 

 

Figure 3.7 Capillary density .......................................................................... 75 

 

Figure 3.8 GLUT4 density ............................................................................ 75 

 

Figure 3.9 SF-36 physical and mental component summary scales ................. 77 

 

Figure 4.1 Recruitment flowchart .................................................................. 92 

 

Figure 4.2 Individual baseline and 16 week HbA1c results for PRT (a) and 

AER (b) group.  Optimal HbA1c is ≤ 7% as indicated by black 

line.  Poor glycaemic control (≥ 10%) is indicated by dark green 

line............................................................................................. 102 

 

Figure 4.3 Individual baseline and 16 week fasting insulin results for PRT 

(a) and AER (b) group.  Normal range for fasting insulin is 10 to 

80 pmol/L as indicated by black lines.......................................... 103 

 

Figure 4.4 Individual baseline and 16 week HOMA2-IR results for 

PRT (a) and AER (b) group.  Normal value for HOMA2-

IR is ≤ 1.8 and is indicated by black line ..................................... 104 

 

Figure 4.5 Individual baseline and 16 week McAuley Index results for PRT 

(a) and AER (b) group.  Insulin resistance is defined as ≤ 6.3 and 

is indicated by black line ............................................................. 105 

 

Figure 4.6 Individual baseline and 16 week systolic blood pressure results 

for PRT (a) and AER (b) group. Desirable systolic blood 

pressure is ≤ 130 mmHg and is indicated by black line.  “BP 

Meds” indicates subjects treated with antihypertensive 

medications ................................................................................ 106 

 

Figure 4.7 Individual baseline and 16 week diastolic blood pressure 



xiv 

 

results for PRT (a) and AER (b) group.  Desirable diastolic 

blood pressure is ≤ 80 mmHg as indicated by black line.  

“BP Meds” indicates subjects treated with antihypertensive 

medications ................................................................................ 107 

 

Figure 4.8 Individual baseline and 16 week total cholesterol results for PRT 

(a) and AER (b) group.  Desirable total cholesterol level is ≤ 4.0 

mmol/L as indicated by black line.  “Statin” indicates which 

subjects were taking prescribed statin (lipid-lowering)  

medication ................................................................................. 108 

 

Figure 4.9 Individual baseline and 16 week HDL cholesterol results for PRT 

(a) and AER (b) group.  Desirable HDL cholesterol level is ≥ 1.0 

mmol/L as indicated by black line.  “Statin” indicates which 

subjects were taking prescribed statin (lipid-lowering)  

medication ................................................................................. 109 

 

Figure 4.10 Individual baseline and 16 week total cholesterol to HDL 

ratio results for PRT (a) and AER (b) group.  Desirable 

total cholesterol to HDL ratio is ≤ 4.5 as indicated by black 

line.  “Statin” indicates which subjects were taking 

prescribed statin (lipid-lowering) medication .............................. 110 

 

Figure 4.11 Individual baseline and 16 week LDL cholesterol results for PRT 

(a) and AER (b) group.  Desirable LDL cholesterol level is ≤ 2.5 

mmol/L as indicated by black line.  “Statin” indicates which 

subjects were taking prescribed statin (lipid-lowering)  

medication ................................................................................. 111 

 

Figure 4.12 Individual baseline and 16 week Triglycerides results for PRT (a) 

and AER (b) group.  Desirable triglyceride level is ≤ 1.7 mmol/L 

as indicated by black line.  “Statin” indicates which subjects were 

taking prescribed statin (lipid-lowering) medications .................. 112 

 

Figure 4.13 Individual baseline and 16 week lean body mass results for 

PRT (a) and AER (b) group.  *PRT subjects 2 and 5 and 

AER subject 9 experienced the largest (≥ 5 kg) increase in 

lean mass ................................................................................... 113 

 

Figure 4.14 Individual baseline and 16 week fat mass results for PRT (a) and 

AER (b) group.  *PRT subject 2 and AER subjects 6 and 9 

experienced the largest (≥ 5 kg) reduction in fat mass ................. 114 

 

 

 



xv 

 

LIST OF TABLES 
 

 

Title Page 

 

Table 2.1 Significant changes in clinical outcomes in exercise studies 

with high-risk ethnic groups with type 2 diabetes.......................... 31 

 

Table 3.1 Sample size calculation ................................................................ 62 

 

Table 4.1 Baseline subject characteristics for subjects completing the 

protocol (n = 18) ......................................................................... 93 

 

Table 4.2 Summary of within and between group differences at 16 

weeks for primary and secondary outcome measures .................... 96 

 

Table 4.3 Functional performance measures at baseline and after 

16 weeks...................................................................................... 97 

 

Table 4.4 Comparison of subjects who attended greater than 75% 

of available sessions to those with less than 75% 

attendance.................................................................................... 98 

 

Table 4.5 Correlation between number of exercise sessions attended and 

change scores (week 16 – week 0) for  metabolic, anthropometric, 

haemodynamic, and muscle outcome (n = 18) .............................. 99 

 

Table 4.6 Correlation between change in haemoglobin A1c (HbA1c) and change 

scores (week 16 – week 0) for metabolic, anthropometric, 

haemodynamic, and muscle outcomes (n = 18) ........................... 100 

 

Table 4.7 Normal values for select metabolic, haemodynamic, and 

anthropometric outcomes ........................................................... 101 

 

Table 5.1 Summary of quality of life outcome measures in total 

cohort (n = 17) .......................................................................... 149 

 

Table 5.2 Summary of within and between group differences for quality of life 

domains and component summary scores (n = 17) ...................... 151 

 

Table 5.3 Correlation coefficients for number of sessions attended 

and quality of life domain change scores (n = 17) ....................... 152 

 

 

 

 

 

 



xvi 

 

LIST OF ACRONYMS 

 

1RM 1 Repetition Maximum 

ACSM American College of Sports Medicine 

AER Aerobic exercise 

AHA American Heart Association 

ANOVA Analysis of Variance 

β-blocker beta blocker 

BMI Body Mass Index 

BSA Bovine Serum Albumin 

CONSORT Consolidated Standards of Reporting Trials 

CRP C-Reactive Protein 

CV Coefficient of Variation 

DBP Diastolic Blood Pressure 

DEXA Dual Energy X-ray Absorptiometry 

FFA Free Fatty Acids 

GLUT4 Glucose Transporter 4
th
 isoform 

GOX Glucose Oxidation 

HbA1c Haemoglobin A1c (glycated haemoglobin) 

HDL High Density Lipoprotein 

HOMA-β Homeostasis Model Assessment beta cell function 

HOMA2-IR Homeostasis Model Assessment Insulin Resistance (v.2) 

HRR Heart Rate Reserve 

LDL Low Density Lipoprotein 

MET Metabolic Equivalent 

NOX Non-oxidative glucose metabolism 

OCT Optimal Cutting Temperature embedding medium 

PBS Phosphate Buffered Saline 

PRT Progressive Resistance Training 

QOL Quality of Life 

RMANOVA Repeated Measures Anova 

RPE Rating of Perceived Exertion 

SBP Systolic Blood Pressure 

SF36 Medical Outcomes Trust Short-Form 36 questionnaire 

SPARC Sport and Recreation New Zealand 

SPIRIT South Pacific Islands Resist diabetes with Intense Training 

VLDL Very Low Density Lipoprotein 

VO2 Volume Oxygen consumed 

WRS William R. Sukala 

 

 

 

 

 

 


